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PREFACE. 


The  Hurat.  Cyclopedia  communicates  a  thorough  knowledge  of  farming,  a  general 
knowledi^e   of  gardening,  and  a  very  considerable  knowledge  of  the  natural 
science^,  and  of  general  country  affairs.    It  presents  to  fanners  a  digest  of  all 
i  aCTicultural  literature;  and,  at  the  same  time,  offers  to  gardeners,  foresters,  land- 

I  stewards,  and  other  well-informed  classes  of  the  rural  community,  a  larger  amount 

II  qI  rich  and  well-timed  iuformatioa  than  can  be  found  in  any  one  of  the  numerous 
l|  works  which  have  been  expressly  vritten  for  their  benefit.    About  one-fifth  of 

I  It  u  leprint  of  selected  articles  or  portions  of  articles  in  the  Edinburgh  Encyclo- 
icsdia^  the  Conveisations  Lexicon,  Booth  and  Boyes*  Encyclopedia  of  Chemistry, 
Hillington's  Engineerings  and  some  other  very  ezpensiTO  publications;  and  all  the 
remainder  is  original  compilation  by  the  Editor, — ^remotely  from  the  stores  of 
twenty-fiye  yeaaV  obsttrration  and  general  readings  and  immediately  from  a  library 
collected  for  the  purpose,  and  containing  a  mass  of  parliamentary  papers,  the  prin- 
cipal agricultural  and  horticultural  periodicals,  many  reports  and  transactions  of 

;  public  bodies,  and  all  the  best  dissertational  and  systematic  treatises  on  the  culti- 
vation of  the  soil,  practical  and  scientific,  ancient  and  modern,  foreign  and  domes- 
tic. All  the  reprint  lias  been  carefully  revised ;  all  the  compilation  has  been  as 
thoroughly  digested  and  as  lal>orious'ly  composed  as  if  it  had  wholly  consisted  of 
original  matter;  and  such  articles  as  were  thought  to  incur  any  risk  of  either  error 
or  deficiency  of  statement  have  been  submitted  to  the  revision  of  very  eminent 
and  well-known  practical  men.  The  work,  as  a  whole,  will  be  found  powerfully 
adapted  to  the  existing  condition  of  the  arts  of  culture,  letting  in  upon  them  a  fiood 
of  light  from  the  inTOStigations  of  science,  and  yet  accurately  and  seaichingly 
treating  them  in  a  homely  and  busineas-like  manner. 

All  the  practices^  implements,  and  buildings  of  the  farm,  the  dairy,  and  the 
garden,  both  as  they  are  and  as  they  ought  to  be,  are  thoroughly  discussed.  The 
agricultural  usages  of  different  districts  and  countries,  and  occasionally  those  of 

'  different  agea^  are  compared.  The  management  of  stodc-farms,  the  breeding,  im- 
proving, and  rearing  of  sheep  and  cattle,  and  the  right  feeding  and  sanatory  treat- 
ment of  all  the  domestic  animals,  are  fully  stated.  Most  beasts,  birds,  and  fishes 
which  are  serviceable  to  man,  whether  in  Uritain  or  in  other  lands,  are  described; 
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and  dll  birds,  vermin,  worms,  and  insects  which  are  mischievous  or  annoying  to 
the  fanner  or  the  gardener  are  nunutdly  noticed.  All  plants  in  cultivation  on  the 
farm,  most  plants  in  coltiTatioa  in  the  guden,  all  weeds,  all  grasses,  and  multi- 
tttdes  of  useful  and  ornamental  plants  quite  recently  discovered  or  but  little 
known,  are  deecribed  pnq^rtionatelj  to  their  aev&al  importance,  and  wi^  ample 
reference  to  their  habits,  their  value,  and  their  proper  treatment  The  physiology 
and  the  diseases  of  both  animals  and  plants  are  abundantly  ezphuned.  Agricul- 
tural chemistry,  down  to  its  most  recent  discoveries^  is  fully  taught;  and  as  much 
general  chemistry  as  seems  desirable  for  illustrating  it  ia  added.  Soils,  subsoils, 
rocks,  mineral  manures,  and  mineral  transmutations,  are  exhibited  in  the  light  of 
at  once  geoloqy,  analysis,  and  practical  adaptation.  Legal  knowledge,  in  all  mat- 
ters which  ciiii  ittli.i.t  the  landiord  and  the  tenant,  or  the  master  aiul  the  servant, 
is  communicated;  and  information  on  carpentry,  masonry,  smithy-work,  and  other  i 
departments  of  art  occasionally  re(}uired  on  tlie  farm  and  in  the  garden,  is  some- 
what freely  given.  In  short,  the  drift  of  tlie  Kukal  Cyclopedia  is  to  supply  far- 
mers, gardeners,  foresters,  and  similar  classes  with  all  the  inibnnation  they  can 
want  for  their  several  professions,  or  to  place  before  them,  in  a  manner  of  the 
easiest  access  and  in  a  state  of  perfect  readiness  for  their  use,  a  larger  and 
wealthier  system  of  professional  knowledge  than  any  but  the  most  highly  favoured 
could  obtain  firom  prolonged  and  anxious  consultation' of  both  men  and  books. 

Ihis  work  is,  thus,  much  more  comprehensive  than  any  of  the  numerous  ones 
of  its  class  which  have  yet  appeared.  It  condenses  out  of  the  reports  and  the 
periodicals  masses  of  important  agricultural  matter  at  which  they  scarcely  glance; 
it  discusses  many  subjects  of  farming  and  gardening  which  they  either  pass  over 
or  very  slightly  touch ;  it  introduces  entire  departments  of  valuable  knowledge 
which  they  altogether  exclude;  it  contains,  in  quite  a  practical  form,  a  consider- 
able body  of  useful  .scientific  matter  which  they  aeem  to  regard  as  totallv  beyond 
their  t<i)here;  it  greatly  excels  most,  and  wiU  bear  com}»arison  with  the  best,  in 
both  the  amplitude  and  the  minuteness  of  its  j)ractical  details;  and,  w  ith  one  i)ar- 
tial  exception,  it  stands  alone,  as  a  mainly  and  professedly  agricultural  work,  in 
conjointly  addressing  farmers,  gardeners,  and  foresters, — in  making  the  arts  of 
these  classes  iUustrato  one  another, — and  in  attemptii  g  to  be  a  general  instructor 
of  the  community  upon  rural  affairs.  These  statements  are  made^  net  invidiously, 
nor  with  the  slightest  intention  of  detracting  from  the  great  and  many  excellencies 
of  Mill,  Donaldson,  Dickson,  Youn^  Sinclair,  Iioudo  ,  Stephenfl^  Johnson,  Low, 
Sproule,  Doyle,  Bham,  and  others,  but  solely  for  the  purpose  of  pointing  out  the 
chief  grounds  on  which  the  present  work  professes  to  go  in  advanoe  of  its  prede- 
cessors, and  to  supply  a  great  and  important  desideratum  in  rural  literature. 

The  Editor  originally  intended  to  write  a  long  General  Introduction,  sketching 
the  history  of  the  arts  of  culture,  connecting  all  the  principal  subjects  of  his  Work 
into  a  series,  and  instructing  young  learners  as  to  the  proper  order  of  studyint;  re- 
spectively agriculture,  horticulture,  arboriculture,  and  larriery;  but  he  has,  in  a 
great  degree,  anticipated  his  intention,  aud  disposed  of  the  materials  for  it  in  a 
better  way,  by  regularly  giving  historical  notices  in  all  the  articles  which  required 
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or  ■dmhted  ihflm,-*4)7  fonnahiog  aepuaile  sjslenstie  oiitliiMS  of  of  the  gmt 
departmeiits  of  arty  and  of  oach  of  the  oonneeked  or  ancOlaij  mamets, — tatd  by 
enrywbtn  making  such  copioua  references  from  artide  to  article  ae  mnrt  enable 
vrm  the  meet  ill-iiiicmiied  readers  to  pass  with  ease  and  efficiency  to  all  the  parts 

of  a  subject  or  a  system.  Yet  a  few  liints  for  guiding  inexperienced  persons  to 
the  most  profitable  use  of  tlie  abnndant  matter  laid  before  them  in  the  UuftAL  (Jy- 
CLOPEDiA  may  be  serviceable,  and  shall  here  l>o  given. 

The  best  course  of  preparatory  traminir  for  ymini;  farmers  is  detaile<l  in  the 
article  AoRiruiTrRAL  Education.  Some  excellent  institutions  for  aidinti;  this 
course  are  mentioned  in  the  article  AanicuLTURAL  Schools  ;  and  another  recent  one 
ef  high  value,  which  did  not  become  known  to  tlio  Editor  tiU  aiiter  that  article 
was  in  tyyo,  is  Cirencester  College  in  JBogland.  Some  advantages  which  may  be 
enjeyed  by  yonng  practical  gardeners  are  noticed  in  the  article  Gabdenbr.  The 
propor  oonne  of  training  and  reading  ibr  iiuriexy  are  suggested  in  the  articles 
yimiVAltT  MKDiam  and  HirroFATHoLoar.  A  general  -view  of  the  nature  of 
landed  jmperty  is  given  in  the  article  hum  (FBoram  m);  of  the  tenant  ooon- 
paoqr  of  land,  in  the  aiftioles  Liasb,  TnrjJTT<BiOHT,  and  'RiMT;  of  the  measoriDg, 
applotting,  and  enclosing  of  landsy  in  the  articles  Labb^ubtstoio,  HBMvSArfON, 
Limuiic^  and  Eitouisube  ;  of  georgy,  or  the  reelaiaiing  and  improving  of  land,  in 
the  articles  Waste  Laitd,  Ihpeovbmbiit  or  Land,  Heaths,  Bog,  Draikinq,  and 
Pam5g  and  Burning;  of  arable  husbandry,  in  the  articles  Till.\ge,  Pi.uuaiiiNG, 
PrLVKBiXATioN.  Fallow,  and  Drill-Husbandry  ,  it  mixed  husbandry,  in  the  articles 
Faem,  Soil,  aiul  Dotation  of  Crops;  of  stock  iaiiiuiii^,  in  the  articles  Live  Stock, 
Grasps-Lands,  Breeding,  and  Feeding  of  Animals;  of  dairy  ianiiuig,  in  the  iirticles 
Daiby,  Cow,  Milk.  Rutter,  and  CHEEi^E;  '>f  cotta/o  husbandry  or  small  farming, 
in  the  articles  CoxxAaB-HusBANDRY,  ALLoiMEiii  System,  and  Spadb-Husbabdey;  of 
gardening,  in  its  various  and  widely  different  departmeats,  from  the  managemwit 
of  the  kitehen  plot  to  the  coltivation  of  the  laiest  ezotua^  in  the  articles  Cottaqe- 
GABnuiKO,  Gabmh,  HoKXiouunnu^  and  fiotHom;  of  the  snoceesional  culture  of 
the  fiurm  and  the  garden  throaj^oot  the  year,  or  the  order  of  operations  in  them 
from  month  to  month,  in  the  article  Oaibvdab;  of  aiboticolture^  in  the  articles 
PUKTAtiov,  FtAimvOi  Tbbb,  and  GomoB;  and  of  the  forming  and  deooiatiog  of 
parks  and  pleaaore-gnmnds,  in  the  artide  IiAmcAFi-GABDunTa  In  most  cases, 
toQ^  these  general  artielee  contain  a  profiision  of  references  to  others  on  related  or 
sobordinf^  subjects ;  so  that  they  will  readUy  direct  an  inqtdrer  in  any  one  de- 
partment round  the  whole  circle  of  topics  which  he  wishes  or  needs  to  know. 

The  systematic  study  of  agriculture  may  be  most  successfully  prosecuted  in 
the  order  of  soils,  mannres,  implements,  buildings  and  enclosures,  gcuerul  eco- 
nninv.  geoi^cal  improvements,  tillage,  mutual  adaptation  oi  soiL  and  crops,  cul- 
tivation of  the  cereal  graf?ses,  cultivation  of  green  crops,  cultivation  of  miscellaneous 
held  plants,  management  of  grass  lands,  and  the  management  of  livestock  and  of 
animal  produce.  The  student  will  find  the  general  subject  of  soils  discussed  in 
the  article  Soii|;  the  formation  of  sereral  extensive,  specific  soils,  in  the  articles 
ALLumiM,  DiLirrivx,  Cabsb,  and  Boa;  the  principal  classes  of  soils, .in  the  articles 
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8ano,  OiAY,  CUAI.K,  and  Loam;  the  chief  constituents  of  soils,  in  the  articles  Ea&tu, 
Humus,  Mould,  Salts,  and  Alkaubs;  the  varieties  and  indications  of  sterility  in 
soils,  in  the  article  Babbbh  Soils;  and  the  methods  of  improving  soils,  in  all 
artidee  on  manure,  geoigf,  and  tillaga  He  may  study  the  general  subject  of 
manures^  in  the  article  MANinuc)  the  manures  of  the  &nnery,  in  the  articles  Fabk- 
Yard  Mavubb,  Lkkdid  Mahubb,  and  Ubiivb;  mixed  manures^  ohtained  elsewhere 
than  on  the  farmery,  in  the  articles  Oomosi,  Pmjob  Haitiibi,  Sbwbbaob,  and  Sba- 
Oosb;  the  principal  animal  manures,  in  the  articles  AnMAL  Masubs,  Ezobbhbbt, 
Bonb-Kavttrb,  and  GvAiro;  the  principal  vegetable  ones,  in  the  articles  Obsbv- 
Manure,  Sea-Wrack,  and  Peat  ;  and  the  principal  inorganic  ones,  in  the  articles 
Ashes,  Lime,  Gypsum,  together  with  many  others  referred  tu  in  the  aiiicle  Ma- 
NUHK.  He  Avill  become  accjuainted  with  the  general  suhject  of  implements  from  the 
article  Implements  (Aguici  ltural);  with  the  principal  implements  of  georgy  and 
tillage,  from  the  articles  rLouoii,  Grubber,  Harrow,  and  Roller;  with  those  for 
sowing,  from  the  article  Sowino-Machikes;  with  those  for  hoeing,  in  the  articles 
Hoe  and  Horse-Hoe  ;  with  those  for  hay-making  and  harvest-work,  in  the  articles 
SoTTHB,  Sickle,  Reaping-Machine,  Rake,  Hat-Rake,  and  HAY-TBDDDra  Machihb; 
irith  those  of  the  bam,  in  the  articlesBABV'MAirA0BiiEBT,8tBA]f-EvaQrB,  Thsashdio* 
MACHim,  WiHKOWiNChMAOiiiBB,  Hu]iMBiXBB»  and  Sibtb;  -with  those  for  preparing 
cattle-food,  in  the  articles  OHAFV<luTnB,  TuBinp-SLiOBB»  OiirCAKB-BBEAZEB»  Beoib- 
IKG  CoBir,  and  STBAKoro-AFPABATUs;  with  those  of  the  daily,  in  the  articles  Lacio- 
HBCBB,  Ohqbk,  and  Oheesb-Fbbbs;  irith  those  of  conveyance,  in  the  articles  Bab- 
bow,  Cart,  LiQurD-MANmB-CAKT,  Tumbrel,  Wagoon,  and  Wheel-Carrtaoe;  and 
with  the  chief  miscellaneous  implements  of  the  farm,  in  tlie  articles  Weigiiixg- 
Maciiine,  Tile,  Odometer,  PEOii.i>ja,  Hordeometer,  Fork,  Ladder,  Spade,  and 
many  others.  The  student  will  dispose  of  buildings  in  the  articles  Farm-Buildings, 
FocifDATioNS,  Masonry,  Ashlar-Work,  Carpenters'  Woiik,  Brick-Making,  Brtck- 
WoRK,  Wall,  Cottage,  Barn,  Stable,  Cow-House,  Ox-Stalls,  and  Siieep-Stell; 
and  of  enclosures  in  the  articles  Fence,  Hedge,  Paling,  Gate,  Huedlb,  Embank- 
ment, and  Sheltek  He  will  find  one  branch  of  general  economy  discussed  in  the 
articles  Lease,  Bent,  and  Taxes;  another  in  the  article  FABM-AooovNTt;  another 
in  the  articles  Cobtbaot,  Contbyahob,  and  many  more  on  the  legal  afikirs  of  pro- 
perty;  another  in  the  articles  Road,  Canal,  and  Cabbiea;  another  in  the  articles 
Market,  Oobn-Mabkbt,  and  Faib;  another  in  the  articles  Agent,  Pabm-Sebtaitts^ 
Faem-Labottbebs,  Ploughmen,  and  Shephbei);  another  in  the  articles  Weed  and 
Vermin  ;  and  another  in  the  articles  Seed  and  Agricultitrai  Seeds.  He  may  pursue 
the  suhject  of  aeorgical  improvements  in  many  gradations  and  deimrtments,  from 
the  coarsest  reclamation  of  waste  land  to  the  must  refined  application  of  chemical 
manures,  throu^rh  the  intermediate  or  concomitant  or  occasional  stages  of  draining, 
paring,  burning,  levelling,  subsoil-ploughing,  textural  manuring,  liming,  fallowing, 
warping,  irrigating  surface-manuring^  special  cropping,  and  the  instituting  of  a 
regular  balance  account  hetween  the  substance;;  abstracted  by  crops  and  the  sub- 
stances  restored  by  manures;  and  he  will  be  mainly  aided  by  the  articles  Imfbotb- 
XENT  ov  Land,  Deainikq,  PABora  and  BvBsnia,  Subboil-Plouohiho^  Manqbx, 
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Loo,  WutFivc^  Ibbicuxkui,  and  othen  to  w1u€li  leferences  aie  made  in  tfaflsa 
He  ma/  aoquaint  hunaelf  with  the  chief  Bimple  opemtions  of  tiUage^  in  a  general 
wa/,  from  the  articles  Flooohihc^  Habbow»  Obqubb»  BoLLuref,  Hobuiq^  and  Spabb- 
HinBAHnnT;  with  the  chief  complex  operations  of  tillage,  in  a  general  way,  from 

the  articles  Fallow  and  Pulverization  ;  with  all  the  operations  of  after-oulture, 
in  their  many  diversities,  from  the  articles  on  all  the  field-crops  which  require 
their  use;  and  with  the  operations  of  sowing,  haymaking,  and  lutr veiling,  in  a 
general  way,  in  the  articles  S(»wrxG,  HAyMAKiNO,  Rrapino,  and  Hauvkst.  He  will 
see  far  into  the  intricate  but  ini|ii)i  iant  suhject  of  the  mutual  adajttation  of  soils 
and  crops,  with  the  aid  of  tlie  articles  6oiL,  Pwotation  of  Chops,  Altitude,  and 
Cun ATE ;  yet,  before  he  can  sufficiently  discern  it,  he  must  peruse  the  sections 
on  suitable  soils  in  the  articles  on  all  the  field-cropa  He  will  understand 
the  cultivation  of  the  cereal  gyaaaes,  or  of  plants  which  are  useful  principally 
for  their  ^oinaoeous  seeds,  and  snhordinatelj  for  their  straw  or  haulm,  from 
the  artidea  Whbas;  Rtb^  Babut,  Oat>  Haub,  Biob,  Oahada  Rzcb,  Miubt, 
Ibdub  Muxbt,  BiroEwaBAS,  and  GooflBroor;  the  diseases  to  which  cereal  crops 
are  suh^ect,  from  the  artidea  Aootobnt^  Buoht,  Mildbw,  Skut,  Mamwu, 
Rusf,  Ebgot,  and  Whbai  Flt;  the  cultivation  of  the  leguminous  aeed  cropi^ 
or  of  aavoolobous  l^guminoas  which  are  uaeful  principally  for  their  aeeds  or 
pod^,  and  snhordinatelj  tor  their  haulm,  from  the  artioles  Bean,  Pea,  Kii>nbt> 
Bbas,  Doliciios,  Lentil,  Take,  and  Vktch  ;  the  cultivation  of  the  herbage 
and  forage  leguminous  pluuts,  or  of  leguminosrc  which  are  usetul  niainly  in  the 
same  way  as  the  forage  grasses,  from  the  articles  Clover,  LrcERN,  Sainfoin, 
Melilot.  Goats'  Rue,  Kidney-Vetch,  Miliv-Vetcii,  BiRDs-Fooi-TEiiruiL,  Cbown- 
Ymm,  Hedysabum,  Lathyhus,  LuriNE,  ^Iedick,  P'uuze,  Cytisus,  Genista,  and 
Bkoom  ;  the  cultivation  of  the  chief  esculent  root  plants,  from  the  articles  Potato, 
Abiichoke  (Jebusalbii),  Abaoaoha,  Lilt  (Eatablb  Booted),  Wood-Sorrel,  Bind- 
weed, Yam,  Battatas,  Psobuaa,  Tubbip,  Bket,  Mangel-wurzel,  Ctfbbus,  Ihdiab 
CSrsb^  Gabbot,  and  Parsnip  ;  the  cultivation  of  the  principal  h^bage  and  forage 
gnuaes  from  the  articles  Gbassbs,  Btbqbas^  Fiobib,  Tussao-Gbass^  Aqbosiis,  Dao- 
tma^  FoA,  Phlbum,  and  many  others  referred  to  in  the  aztade  Gbasbbs;  the  cul- 
tivation of  the  principal  herbaceous  and  forage  plants^  bdonging  to  other  natural 
oidera  than  the  legumes  and  the  graaaes,  frtim  the  articles  Oabbaob,  Bobxcolb»  Rape, 
Cou;  Kohl-Bab!,  BoiOAfl^  Svooobt,  Lbtsuob,  Bobnbt,  Comfbbt,  Milioil,  1)at>Lily, 
MusTABn,  Fabslbt,  Flabtaiv,  Spubbst,  Laobbabia,  Pbabgos,  Spir£a,  and  Gourd; 
the  cultivation  of  fibre  plants  and  oil-plants,  from  the  articles  Flax,  ITkmp,  Hop, 
Netile,  Flax-Lily,  Cotton.  Dog's-Bane,  Swallow- wort,  Marshmallow,  Lavatera, 
SiDA,  Broom,  Linseed,  Uil-Cake,  Rape,  Mustard,  IIadtsh,  Camelina,  Rocket, 
ScKFLowEB,  EcPiiORBiA,  Ae^vciiis,  ^Iadia,  and  the  articles  on  the  plants  which 
yield  the  essential  oils  noticed  in  the  article  Oil;  and  the  cultivation  of  the  prin- 
cipal field  plants  which  arc  used  for  dyeing  or  for  other  purposes  of  art,  from  the 
articles  Woad,  Madder,  B£i>sibaw,  Dxbb's  Wbbd^  WooDBUfF,  Sumach,  Cabthamus, 
Saffron,  Bucktbobn,  Ccsbeab^  Coreopsis,  Xabthium,  Teasel,  Saltwobt,  Tobaoco, 

GlVB-RuSH,  EoiUIBBTUM,  CaBAWAT,  OoBIAHDBB,  OuMIB,  HoBSB-RaBISB,  IiIQUOBIOB, 
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SoArwofiSPi  IjABKSPDB,  and  Puytolaooa.   The  student  will  learn  the  general  man- 
'  agement  of  graas  landa^  horn  the  ettlole  Graw  luunw;  the  altemAtiooa  of  grass 
sad  tiUflge^  from  the  articLes  Alsbbvati  Htjsbasdet  and  Lu.;  the  roanagenifliit 
of  pennaneiit  pastttres^  fiom  the  artlelea  Pasiubb,  FAnoBAX*  Fabm,  Dowisa,  and 
HuTBs;  the  management  of  pennaoent  meadowi^  from  the  articles  Mbadow  and 
laaiOAnov;  and  the  managsment  of  the  cnt  produce  of  meadows  and  alternate 
grass  lands,  in  the  articles  Aftbborass,  Foddeb,  and  Hat.   He  wiU  nndeistand  the 
selecting,  proportioning,  and  general  managing  of  lLc  aiiinials  of  the  farm,  from 
the  article  Live-Stock  ;  the  rearing  of  farm  animals,  from  the  articles  I  aki  L  HiriON, 
Breeding,  and  Cbossinq;  the  general  feeding  of  farm  animala  from  the  articles 
Feeding  or  Animals,  Fattening  of  Animals,  Food  of  Animals,  and  others  rcicrred 
to  in  these;  the  sanatory  treatment  oitiiim  ftnimala^  from  the  articles  Ventilation 
and  £ziBai8B»  and  from  the  numeroas  ones  mentumed  in  the  article  Diseases  of 
Animals;  the  particular  management  of  the  sereral  species  of  farm  animals^  from 
the  artides  HoBa%  Aaa^  Caxslb,,  Shbbp,  Alpaoa,  Hoq,  Goat,  an  f  Foultbt;  and 
the  management  of  the  principal  departments  of  animal  prodnoe,  &om  the  articles 
Mbat,  CAI.F,  Lamb,  Baoov,  Bbawb,  Buttsb,  ChsbsBi  Eaa,  and  Wooi^ 
.  The  studies  of  the  gardener,  the  foreeter,  the  finier,  the  land-steward,  and 
other  mnd  operators,  comprise  a  vastly  less  ramified  and  lees  intricate  sjrston  than 
those  of  the  fhrmer,  and  can  be  easily  proseoiited  throughoat  the  Rubal  Oroum- 
DiA  without  other  specification  of  articles  than  will  be  spontaneously  suggested  by 
every  inquirer's  own  wants.    Yet  the  gardener  v.  ill  do  well  to  go  through  the 
same  initiatory  cnirse  as  the  farmer  ou  the  sul)ject.s  ol  soils,  manures,  and  build- 
ings; and  he  and  the  forester  and  the  farrier  will  all  secure  clearness  and  force 
in  the  result  of  their  inquiries,  by  acquainting  themselves  successively  with  imple- 
ment^ operatiou^  and  ulterior  objecta    The  gardener,  therefore,  after  disposing 
of  soils,  mannres,  and  buildings,  should  read  the  mimerous  articles  which  descrllje 
the  things  mentioned  in  the  short  article  lMFLBifBHTS(HoBiiouiffUBAL) ;  he  should 
next  examine  the  articles  Oranira^  Latbb,  Bunnnra^  GBAfTiNO,  Peobtvo,  and  all 
others  of  the  same  class;  he  majr  next  stndf  the  artidee  Dsom,  Oabobbmb, 
Hohbt-Dbw,  Avbis^  000008,  Oaxbbpillab,  Moib,  and  the  many  othen  which  treat 
of  the  diseaaes  of  plants  and  of  the  insects  which  cause  them;  and  be  may  then 
study  in  suoeessiott  the  articles  on  kitchen  garden  crops,  such  as  Oniob,  LBTTtrcE, 
and  Aspaeagus, — the  articles  on  hardy  fruit  plants,  such  as  Orchard,  Fruit, 
Applk-Tref,  Apricot,  and  Strawbkkuy, — the  articles  on  the  principal  glories  of 
the    liiul  hury  and  the  parterre,  such  as  RnoDODENDRON,  Azalea,  l)AiiLiA,  and 
V;::.i;;:xA, — the  articles  on  the  chief  denizens  ol  glazed  structures,  whctlicr  carpical 
or  Horal,  such  asViNEUY,  Banana,  Palm,  (Jam bllia,  Pelakuonium,  Passion- Fu»web, 
and  Orchis, — and  the  articles  on  the  rarest  or  most  recently  discovered  beauties 
of  at  once  the  open  ground,  the  greenhouse^  and  the  stove,  such  as  will  meet  liis 
eye  by  the  score  in  almost  every  £1%  pages  of  the  Robal  Ctclofbdia,  and  will 
render  this  work  a  source  of  constant  novelty  to  him  for  many  yeara  The  foreate^ 
I  in  a  simihr  way,  may  study  his  implements  in  such  artides  as  Axb  and  Bbbdbo- 
xEtBB, — ^hts  operations  in  such  as  Puunmro,  Babkiitg^  and  Fbluho, — ^his  plagues 
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•nd  perils  in  muh  as  Oaiixb,  EznuTASATZOV,  B<MtBiOHiM|»  sad  SooLmi,— fuid 
his  vlteiior  objects  in  sU  the  msnj  Imndnds  whioh  treat  of  groups  of  tiM%  and 
of  the  serenl  genera  and  species ;  and  the  farrier  may  study  his  implements  in 

such  as  Blister,  Ball,  and  Rowel,  and  in  all  tha  multitudes  on  medicinal  sub- 
stances and  pharmaceutical  iJic^nirations, — his  operations  in  such  as  Blkediko, 
Lithotomy,  and  Tracheotomy, — and  iiia  ulterior  objects  in  all  which  treat  of  the 
many  diseases  and  casn^ties  to  which  the  domesticated  anmials  are  subject. 

The  most  consecutive  method,  and  therefore  the  easiest  and  most  efficient  one, 
of  mastofing  the  scientific  matter  which  the  Eueal  Ctclopedia  lays  before  the 
various  dasses  of  its  readers,  will  be  to  study  it  in  the  order  of  meteorology, 
minenJogy,  geology,  chemistry,  electricity^  botany,  vegetable  physiology,  zoology, 
sDatooij,  animal  physiology,  and  natmral  philosophy.  If eteoioiogy  is  ootlined  in 

'  the  articles  HmoiOLOOT  and  Wiatdxb,  and  discnBsed  in  the  nnmenms  others  to 
which  these  refer.  Mineralogy  is  outlined  in  the  artide  Mikibaiost,  and  dis- 
cosNd  in  hnndieds  of  aztieles  on  otes^  earthi^  and  other  native  minerala  Geology 
is  treated  formally  in  the  articles  Qnoiioonr  and  Oiomo  RncAom,  and  snbordi- 

I  nately  or  incidentally  in  those  which  have  been  specified  on  the  subject  of  soils, 
and  in  multitudes  which  discuss  rr^cks,  minerals,  inorganic  manures,  and  georgical 
operations.  Chemistry,  in  some  of  its  general  phases,  is  discussed  in  the  articles 
Afphtity,  Atomic  Theory,  Analtstf;,  Caloric,  Evaporation,  Gas,  Absorption  in 
Ghbhistky,  Oxygen,  Hydrogkn,  Azotk,  Cahbox.  FFRMEfrrATioN,  EnEMArAUsis, 
PcTRBPACTiON,  and  a  number  of  others;  in  its  connexions  with  pharmacy,  or  with 
the  pnuposes  of  the  farrier,  it  is  discossed  in  saoh  articles  as  DismL&Tios,  Suik 
UMAfiov,  IimraiOK,  Extract,  Precipitattov,  TnronnoB,  and  Stbqp,  and  in  most 
whioh  tieat  of  medicines;  and  in  its  connexions  with  oigaaic  nataze  and  with  the 
pnfsoits  of  fsnning,  gardening,  and  forsstiy,  It  is  outlined  in  the  articles  Obojjiio 
CHnHSsiBT,  AoBicviffiniAL  OimiisntT,  and  VsQRAnuOHniisnfcT,  and  discossed  in 
sneh  articles  as  Auuuum,  6aj.t,  Axxoyia,  CAEBOHAns,  NmATSi^  Sulphatm, 
PnosPHATBB,  SiuoA,  ALUKiirA,  and  LuOt  and  in  almost  all  upon  the  vaiioos 
animal,  vegetable,  mineral,  mixed,  and  special  manures.  Electricity  is  treated 
principally  in  the  articles  Eisotkioitt  and  Magnet.  Botany  is  outlined  in  the 
article  Bota:s  y,  and  discussed  seriatim  in  the  many  articles  on  the  parts  and 
organs  of  plants,  such  as  Root,  Bulb,  Stem,  Bark,  Leaf,  Flower,  Pistil,  Stamkns, 
and  Fruit,  and  in  those  which  give  summary  views  of  the  Jussieuan  orders,  such 
as  Mallow,  Ranunculus,  and  EupiioRiiiA, — the  general  rule  throughout  the  work 
being  to  describe  the  orders  in  the  articles  upon  the  genera  or  species  which  re- 
present them,  except  in  instances  where  the  Juasieuans  have  pamed  them  according 
to  organic  characteristics,  such  as  Leouminous  Plants,  Orvgifbrous  PLAHis^LAniATi^ 
snd  FLmnAioBL  Vegetable  Physiology  is  outlined  in  the  article  VsaBTABU  Psr- 
siOLoor,  and  disenssed  at  great  length  in  the  numerous  articles  which  are  therein 
nsmed  Zoology  is  outlined  in  the  artides  Zooloot  and  Ahim ai^  and  discussed  in 
most  of  its  chief  divisions  and  prominent  topics,  in  the  articles  OBnTsoiooT, 
FnHHk  Rxrmas,  Ibsbois,  Paxasobb  (Akixal),  and  Wobxs^  and  in  all  the  raulti> 
todes  wfaidi  treat  of  the  several  quadruped  s,  birds,  fishes,  inseeti^  and  creeping  things 
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of  Brit«iiL  Anatomy  is  gUmoed  at  in  the  axtide  Asatomt  ot  AjmcAU)— outlmod, 
in  the  coae  of  the  chief  domesticated  animal,  in  the  article  HoB8B»-*and  disenssed, 
in  some  of  its  most  important  particulais^  in  the  articles  Bon,  Hiad,  Bbadt, 
Hbabt,  CiBODLATnra  Stbibm,  AasoBBBirT  Stbtbh,  Gbuuiab  Tkssui,  Nbbtb;  Sto- 
mach, BLAi>i>nt,  Loins,  Foot,  and  many  othera  Animal  Physiology  is  discassed, 
in  one  of  its  departments,  in  such  articles  as  Organization,  Generation,  Fcetus, 
Gestation,  Pabturition,  Mule,  and  Species;  in  another,  in  sucli  as  Food  of 
Animals,  Nutrition,  Rumination,  Digestion,  Cut  he,  and  Blood;  in  another,  in 
such  as  Animal  Heat,  Respiration,  Perspiration,  and  Excekment;  and  in  an- 
other, in  such  as  Absorption  in  Animals,  Gland,  Skcrftion,  and  Diseases  of 
Animals.  And  Natural  Philosophy  is  discussed,  in  reference  to  light,  in  such 
articles  as  Light  and  Colour  ;  in  reference  to  gases,  in  such  article  as  Pkeuma- 
tigs,  Aib,  ATMOSnmi,  and  Gas;  in  reference  to  fluids,  in  such  as  Htdbaulics, 
Hydrostatics,  Gatillabt  Attraotioit,  Tidbs^  and  Pump;  in  reference  to  solids, 
in  such  as  Q&atitt,  Gobbsiov,  Pbssotbb,  and  Stsbngtb  of  Matbbiau;  and  in 
reference  to  forces,  in  such  as  MBCHAirao8>  Fobok,  Ahixal  Fowbb,  Dbavgbt,  and 
Fbioiiob. 

The  £ditor  of  the  Rn&Ai  Ctglopsdia  has  now  nothing  more  to  do  for  this  Work 
than  to  record  his  gratitude  to  suhscrihers  and  reviewers  for  the  very  favourable 
recepdon  it  has  met, — his  admiration  of  the  enterprise  and  elegance  with  which 

the  publishers  have  got  it  up, — ^his  humble  but  earnest  advice  to  its  readers  to  rise 

in  every  case  from  its  mere  statement  of  practices  to  its  exposition  of  principles, — 
and  his  ardent,  happy,  increasing  hope  that,  under  Divine  guidance  and  favour, 
the  physical  and  tlic  moral  forces  of  our  -world,  particulai-ly  the  arts  ot"  culture 
and  the  great  trutlis  of  science  and  Ciinstianity,  may  so  combine  their  influences 
and  accelerate  tiieir  action  as  speedily  to  achieve  for  the  whole  world  the  prophetic 
purpose  of  the  AU-Benevolent  One  respecting  Zion,  that  "  the  wildemeis  shall  be 
like  Eden,  and  the  desert  like  the  garden  of  the  Lord." 
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THE  RURAL  CYCLOPEDU. 


I 

>^ 

^  ABATTOIBS. 

ABATTOIBS.   Ihiblio  ■Uaghter-hoaaet,  first 

I  Mtabtitkad  in  Paris  in  IBlit,  but  not  brought  into 

I I  fuU  operation  until  1818.   Ther  nre  without  the 
barrien,  on  the  north  and  south  sides  of  the  city. 

I ,  AU  the  bat<dim  of  Paris — ^now  exceeding  600  in 
1 1  Dumber— are  required  to  pMptn  thdr  meat  «i 
the  abattoirs,  under  a  heavy  pcualty.    The  fee 
1 :  cbaigdd  in  1843,  was  6  francs  for  each  ox,  4  for  a 
'  '  co/Wy  2  for  A  calf,  and  10  cents  for  a  sheep, 
j  j    ABBBT-LANDS.  Lands  whioh  tomMoHf  b*- 
lon^ed  to  monastic  estaMishments.    They  com- 
j  I  prise  a  larp-e  proportion  of  the  surface  of  Great 
liritaiu  aud  ireiand.    They  often  cxoel  the  lauds 
1 1  wlueh  mnwmi.  Hum,  in  both  Ibrtilitj  and 

beanty ;  and  those  of  England  possess  interest 
1  i  to  the  fanner,  ft^r  their  general  exemption  from 
,  I  tlte  payment  of  tithes.   Some  of  the  abbcy-iiiuds, 
, ;  as  1»dd  by  thdr  original  monaitio  proprieton, 
were  tithe-free  by  real  composition ;  some,  by 
I  the  Pope's  bull  of  exelnption ;  some,  by  unity  of 
possession^— or  in  oonsequonoe  of  both  the  lands 
.  I  nad  tba  vaotory  of  a  psiiA  belonging  to  the 
monks ;  some  by  prescription,  having  been  al- 
jl  ways  in  spiritual  handc,  find  never  having  paid 
tithes,  according  to  the  maxim,  ecdesia  dedmas 
mm  mkrii  tedum;  and  some,  by  virtue  of  ilio 
constitutional  obanoter  of  the  peculiar  monastic 
order  to  which  the  monks  belonged.  Exemption, 
op  to  the  time  of  the  Refonnation,  rested  directly 
,  on  aoms  onn  of  tli«ae  groonda;  but,  since  lira 
I  Befbrmation,  it  rests  on  them  only  through  the 
'  medium  of  a  special  act  passed  in  the  31st  year  of 
I  the  reign  of  Henry  YIII.  That  act,  says  Blaok- 
'  stone,  ^'enacts  that  all  posons  who  ahoold  oome 
I  to  the  possession  of  lands  of  any  abbey  then  dis- 
'  solved,  should  hold  them  free  and  discharged  of 
.|  titbsi^  in  as  Jaige  and  ample  a  manner  as  the 
I  abbe^  themselves  Ibrmeriy  hdd  them.  And 
!  from  this  original  have  sprang  all  the  lands 
which,  being  in  lay  hands,  do  at  pre<5fnt  rlnim 
to  be  tithe- free :  for  if  a  man  can  show  his  lauds 
j  to  have  been  snch  abbey-lands,  and  also  imme- 
nMttiallj discharged  of  tithes  by  any  of  the  means 
j  baftiw  iOD>iMngd,  [lealoompositian,  biiU,iuiity  of 


ABBBY-LANDS. 

possession,  prescription,  or  oonstitutional  charac- 
ter of  peculiar  order,]  this  is  now  a  good  prescri  p-  | 
tion  tie  no7i  dectmando.  But  ho  must  show  both  i 
these  requisites:  for  abbey-lands,  withoutt.a  spe- 
cial ground  of  discharge,  are  not  discharged  of 
oooiaa,  neither  will  any  |«esoription  de  non  dtd- 
mando  avail  in  total  discliargo  of  tithei)  Unloai 
it  relates  to  such  ab])ey-landH." 

The  act  above  referred  to,  however,  [31^  Henry 
TIIL  o.  18»]  ^d  not  aotoallf  diisolvs  the  monas- 
teries ;  but,  after  reciting  that  a  prcat  nuiribt  r 
of  religious  houses  had  been  voluntarilv  snrrrn-  ' 
dered  tu  the  kijig,  it  inveistd  theiu,  an  well  us  all  i 

houses  afterwards  to  be  surrendered  or  dinolved, 

with  all  their  sites,  popsessions,  &c.,  in  the  king 
and  his  successors.  It  was  the  policy  of  the 
court  to  persuade  or  terrify  the  occupants  uf  re- 
ligions houses  into  the  appearance  of  a  volnntary 
surrender  of  their  possessions. 

There  are  also  in  Scotland  some  lands  which 
are  tithe-free.   These  lands  are  technically  ^ud 
to  be  hdd  cum  deemit  indtuit  ef  nunqttam  ante 
separatist  and,  in  order  to  secure  the  enjoyment 
of  the  exemption,  must  be  so  descrilxjd  in  title- 
deeds  dated  before  the  act  of  annexation  15S7,  \ 
0.89.  After  the  Reformation,  the  orown  claimed 
right  to  the  whole  revenues  of  the  regular  clergy,  ' 
and  to  the  estates  of  >>i«}ujps  and  chapters,  and 
also  to  all  benefices  which  were  under  ecclesias-  .  i 
tieal  patronage;  andearly  intherdgnof  James  |< 
VI.  grants  had  been  made  by  the  king  or  the  ' 
regents  of  iniich  of  the  property  so  acquired,  and 
particularly  of  the  abbacies  and  pricNriee,  to  noble- 
men and  others.   These  grantees  wen  celled 
lords -of •ereotion  when  the  estates  bestowed  on 
them  wprp  fTHctcd  into  temporal  baronies,  and  j 
titulars  when  they  merely  received  heritable 
rights  to  the  teinds.  After  the  passing  of  the 
act  of  annexation  in  1087,  o.  29,  whcrel^  the 
trmprimlitt^;  3  of  I'/fnefices  were  innlicTuiMv  an- 
nexed to  the  crown,  it  was  no  longer  entitled  to 
make  such  ereotions.  James  VI.,  never&eless, 
continued  to  make  new  grants  out  of  church- 
beneioes.  These  were  all  dedated  to  be  void, 
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3  ABDOMEN. 

by  act  of  parliament,  1592,  c.  121,  excepting  snch 
as  had  been  made  to  penons  who  had  i>cen  cre- 
ated lords-of-parliament  subsequent  to  the  act  of 
umftntion.  On  the  restitution  of  bishops,  in 
160f),  the  act  of  annexation  was  repealed,  in  eo 
far  afi  concerned  their  benefices.  Presbytenr  was 
re-eetabliaiied  in  1G38,  but  the  bishops  were  again 
restorad  in  IMS,  and  held  their  hensfioes  nnttl 
the  final  abolition  of  Episcopacy  in  IHSO,  when 
they  again  fell  to  the  crown.  But  they  were 
theu  acquired  by  his  majesty,  Jure  corotuB,  and 
no  now  tanexation  took  phMie.  The  orown  hav- 
ing, thus,  the  power  to  deal  with  these  estates 
at  its  plea-'^nro,  mrtde  various  grants  ont  of  them, 
to  hospitals,  universities,  and  for  other  public 
and  pious  purposes. 

The  farmer  feels  no  interest  in  the  tithe-free 
condition  of  abbey-lands,  under  the  peculiar  law 
of  Scotland ;  and  he  has  lost  most  of  his  interest 
in  it,  under  the  xeoently  eltenid  hm  of  belaad; 
jst  he  maj  almost  everywhere  see,  in  the  abb^ 
hmds  themselves,  in  their  architectural  monu- 
ments, or  in  their  historical  associations,  some 
tetues  whioh  ahall  give  them  adietinetive  ehar> 
aeter  in  his  thoughts.  Not  a  few  of  them  were 
birge  benefactors  to  various  useful  arts  ;  and 
especially  to  the  arte  of  gardening  and  farming. 
^Bladkion^t  Commentariei,  Book  iL  o.  Z^Lmen 
rdating  to  the  Suppression  of  Monasterit$.  Pub- 
liMhed  «y  the  Camden  Society,  ' l^Z.—Third  RepoH 
of  the  Commusioners  of  Rdigiom  Instnictumf  Scot- 
land, 1837. 

ABDOMEN.  The  belly  of  an  animal,  in  whioh 

are  contained  the  Ptfrnach.  intestines,  liver,  spleen, 
pancreas,  and  kidneys.  It  ia  lined  by  a  strong 
membnae  eaUed  the  peritemeom.  Bat  by  the 
abdomen  of  a  quadruped  is  often  meant  only 
the  lower  part  of  tlie  belly ;  and  by  the  aMomen 
of  an  insect  is  meant  both  back  and  belly,  or  all 
the  part  of  the  body  behind  the  thorax  or  corse- 
let, **  nsnaUj  eondstiag,*'  says  Bmrmeiiter,  <*of 
several  consecutive  horny  rings  or  segments,  in 
some  eases  following  upon,  in  others  retractile 
witMn  each  other.'* 

ABELE,  Akbeel,  or  WHira  Ponjua— bo4ani> 
oally,  Poptdus  alia.  A  well  known,  deciduous, 
aquatic  tree,  of  the  amentaceous  tribe.  It  is 
common  in  Qreat  Britain,  and  in  most  other 
eonntries  of  Bnrope.  It  grows  fteely  and  rapidly, 
becomes  tall  and  spreading,  and  is  one  of  the 
Uirgest  of  the  aquatic  trees  ;  yet  it  seldom  attains 
a  height  of  more  than  from  40  to  50  feet.  It 
has  often  been  confimnded  with  the  grey  poplar, 
or  Popuhit  caneK^nt,  and  it  is  occasionally  worked 
by  climate  and  culture  into  a  close  similarity  to 
that  tree ;  yet  it  constitutes  a  perfectly  distinct 
and  easOy  reeogniable  species.  Its  outline  is 
somewhat  deficient  in  curvature  and  symmetry ; 
itg  stem  covored  with  a  prey  bark,  and  sends 
od  numerous  brauche.t,  which  become  compara- 
tivdyleiigandatraggUng ;  its  younger  branches 
have  a  purple  bark,  coated  with  a  white  down; 
and  its  leaves  are  laxge, — three,  fumt  or  five 


ABELE. 

lobed, — ^indented  on  the  edge, — of  a  very  dark 
colour  above,  but  white  and  downy  or  rather 
quite  hoary  below,— and  standing  on  footstalks 
of  abent  an  ind&  in  Isngtti.    Old  FaiUnson's 
description  of  the  leaves  is  very  accurate.  He 
describes  them  as    cut  into  severall  divisions, 
almost  like  unto  a  vine  leaf,  but  not  of  so  deep  a 
green  on  tlie  upper  side^  and  heaiy  iriiite  nnder- 
neath.  of  a  reasonable  good  sent,  the  whole  forme 
representinc;  the  leafe  of  colt's  foot."   A  botanist 
readily  distinguishes  the  white  from  the  grey  pop- 
Ur,  by  the  shape  of  its  catkins  and  the  number  of 
its  ])istil3 ;  and  a  general  observer,  by  the  obvious 
contrast  of  stems,  branches,  leaves,  and  outline, — 
the  stem  of  the  grey  poplar  being  unincuiuberud 
and  nlveiy,  the  Inandies  compact,  the  leaves 
small  and  waved,  and  the  outline  comparatively 
regular  and  massive.    Tet  the  abele  has  been 
much  modilied  by  local  and  peculiar  influences ; 
it  has  qmrted  itsdf  into  a  eontf deraUe  nnmber 
of  sub-^eeiea  or  vatisties ;  and,  in  oonaequsno^ 
it  is  far  from  being  always  seen  of  the  same  pre- 
cise form,  or  with  the  same  minor  characteris: 
tics.  Early  in  April  appear  its  male  flowers  or 
catkins,  —  cylindrical,  scaly,  and  shoat  three 
inches  in  length ;  about  a  week  later,  appear  the 
female  flowers;  soon  after,  the  male  flowers  fall ; 
and  in  five  or  six  weeks  after,  the  seeds  are  rip- 
ened, dropped,  and  wailed  to  a  distance. 

The  abele,  though  evj^tcrnntically  ranked  as  an 
aquatic,  and  though  decidedly  preferring  a  wet 
ntuatloii,  will  both  strike  root  and  grow  in  al- 
most any  soiL  It  is  propagated  readily  by  cut. 
tings  or  layers,  and  very  frcr>ly  by  sucker?.  Cut- 
tings ought  to  he  two  or  three  feet  in  length ; 
and,  if  phinted  in  February,  to  the  depth  of  about 
16  inches,  in  moist  or  marshy  soil,  they  will 
speedily  form  roots,  and  will,  in  the  course  of 
a  few  years,  acquire  a  very  considerable  size. 
Suckers  rise  profusely  from  the  decorrent,  wide- 
qmad  roots  of  most  healtliy  trees ;  anda  singla 
stem  of  whito  pn]ilar  has  been  known  to  form  by 
its  suckers,  m  tvvrntj  rearH,  a  circular  clump  of 
60  feet  diameter.  The  suckers  ought  to  be  trans- 
planted hi  October  into  asmaU  nnisery^bed,  and 
removed  in  the  course  of  two  or  three  years  to 
the  situations  in  whirb  they  arc  designed  to  re- 
main. But,  in  fact,  the  abele,  in  common  with 
most  of  the  pofdars  and  the  willows,  nmj  be 
treated  almost  at  random;  fcnr  so  tenacious  is  it 
of  life,  and  so  determined  to  multiply  itself  and 
grow,  that  sticks  of  it,  pushed  into  the  ground, 
win  strike  root,  and  young  plants,  in  any  ntono 
tioB,  will  soar  aloft  in  derision  of  midtr^^mt. 

The  abele  might  advantageously  cover  many 
a  small  boggy  tract  which  is  otherwise  useless ; 
it  might,  in  sobm  rare  eases,  be  raised  npon  tho 
edge  of  a  spot  of  spouty  ground,  to  conceal  a 
deformitv  in  a  landscape;  it  might  even  be  per- 
mitted to  hgure  as  one  of  the  trees  of  a  wet  p&rt 
of  a  mixed  plantation ;  and  it  is  endncntiy  fitted 
for  forming  speedy  shelter,  or  a  shaded  walk.  In 
a  hare^  hleak|  newly  reolaimed  eo^panse  of  0000- 
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tryi  but  il  cm  have  no  plwse  in  a  wood  grown 
for  general  profit,  and  still  less  in  grotmdt  laid 
'  out  for  ornament.   To  pi  nee  this  tree  upon  good 
Boik,  on  pasture  lands,  iu  araUe  fields,  in  hedge- 
I  lowt,  in  ths  vkiidlj  of  villu,  on  the  eide  of 
small  gaitiwui,  or  M  ft  thadtt  to  the  cottage  or 
the  farmery,  is  an  outrage  upon  both  pnod  tiste 
and  ooDimon  sense.   The  abele  impoverishes  laud, 
^1  tgnmSB  out  a  wide  mat  of  f*Hti*"FH»g  loott,  at- 
I  taiele  noxioua  iaeooti,  vwlgemeil  fUla-ground, 
looks  derisTon  upon  a  parterre,  and  proclaims  its 
planter  in  such  situations  to  be  a  jackanapes 
)'  vfao  would  plant  gone  atiiwett  a  vinejard,  or 
glow  cabbages  in  a  romrj.   Thoeztmno  fiMnJity 
i  with  which  it  tikes  root  and  pjows,  oaprht  not 
Ij  to  proYoke  even  a  poor  man  to  pre&r  it  to  a 
;  better  iioe. 

|t  The  uses  of  the  abele  aetiuher  haw  been  verj 
I  variouslj  stated,  and  by  some  writers,  snch  as 
'  Miller,  Hartlib,  and  Pontey,  have  been  highly 
[  eateiled.  This  timber  has  been  recommended 
I      m  Mme  iaehinoes,  superior  to  the  oak,  on 

\'  account  of  its  exceeding  whiteno^s  ;  n?;  very  m'lt- 
aU«  for  liooring,  and  fitted  to  endure  iu  that  capa- 
dty  for  znany  years,  if  it  has  been  seasoned  two 
(H- three  jean  before  lUBiig;  asezoelkatfbrwain- 
scotting,  on  rxccount  of  being  less  subject  to  swell 
or  shrink  than  most  other  timber  ;  as  eniincntly 
ioitable,  on  account  of  its  whiteness  and  facility 
of  workiBg,  ftr  tha  maauflMtim  of  tnye,  bowls, 
and  other  wooden  utensils  ;  as  excellently  adapt- 
ed for  the  purposes  of  the  bellows-maker,  and 
of  the  manufacturer  of  wooden  soles  of  shoes ; 
so  good  Ibr  fight  outs ;  es  osoelkiit  fbr  hiths 
and  packing-cases ;  as  very  superior  for  wooden 
construrtioTis  under  water  :  and,  in  fact,  as  avail- 
able for  an  almost  innumerable  variety  of  pur- 
poici,  froan  tha  mean  ptm  of  fiiel  and  poke,  to 
the  noble  ones  of  tools  and  furniture.  Pontey 
even  asserts  it  to  be  perfectly  <?uitable  for  almost 
every  article  usually  made  of  mahogany,  and 
fiito  oepaUe  of  'bdag  fteimd  and  dootored  into 
a  very  close  imitation  of  that  valuable  wood.  Its 
only  true  uses,  however,  or  those  in  which  it 
excels  most  other  wood,  are  for  turnery,  pack- 
i^-casea,  and  water-worica — Tha  name  afcele 
is  derived  firom  the  Low  Datdi  abed,  and  was 
•uggested  by  the  hoary  appearance  of  tho  tree  ; 
i  and  the  name  poplar,  which  the  abele  shares 
I  with  other  species,  ia  derived  fnm  tlw  latin 
populusy  or  the  Rranch  peupUer,  The  tvee,  there- 
fore, ha"  not  a  properly  English  name,  and  can- 
not be  r^rded  as  of  English  origin.  It  is  a 
aalive  of  Baropa  aad  of  llHlli  Amaiioa;  and  fa 
'  also  found  in  Alia  and  in  NorliMni  Africa.  See  ar- 
ticles PoPLaa  and  Pla^tivo. — Miller's  Gardener  « 
•  ^  Diatmmry.  V.Fopvltu. — Marthaii  on  Ftanting. 
I  (  — JTwbIV  Kanto^s  Kaieniar.-^Pontet^t  Profitable 

ise  on  Pfant- 

I  11^  hi  the  Library  of  Useful  KtmMgt,  LontdmC* 
!  i  B^ydvpeedia  of  Plants. 

AfiI£S— popularly  the  Fis,  or  the  Spevoi  Fib. 
ApoctienflfthataignfheaiillftilyaadhighljinipoE^ 


ABOfiTION.  3 

I  tant  tribe  of  need]e4eav«d  aad  oone4»earing  tnes. 
The  firs  possess  aoflh  accommodating  hafaita^Biieh 

handsome  foliage,  and  so  elegant  an  appearance 

as  to  be  general  favourites  for  at  once  forests, 

clumps,  and  pleasure -groonde;  aad  thej  diare 

with  other  portions  of  the  oooa^Maring  tribe  a 

value  as  timber-trees  which  is  pcarcclv  second  to 

« 

even  that  of  the  oaks.  The  genus  abies  was  for« 
merly  indaded  in  the  geaos  pinna,  aad  ia  atill 

very  often  confounded  with  it ;  yet  it  may  be 
rendily  disting';i?hed  by  its  leaves  being  solitary, 
or  issuing  from  one  scale  or  sheath  on  the  bark 
of  the  bnadiea,  whila  thooe  of  tho  pinna  are 
gathered  or  amtaaad  in  bnnches,  and  alao  bj  its 
outline  presenting  some  resemblnnce  to  a  oone 
or  pyramid,  while  that  of  the  pinus  is  compar- 
atively irregular  aad  farokaa.  For  aoma  time 
after  its  erection  into  a  aepania  genua,  the 
abies  included  some  rare,  curious,  and  more  or 
less  tender  species,  which  are  now  arranged  in 
several  distinct  genera  ;  and  even  as  at  present 
constituted,  it  liaa  raoently  boon  broken  up  by 
some  botnni'^ts  int':i  the  four  genera  of  nbics  or 
spruce  fir,  larix  or  larch,  picea  or  silver  fir,  and 
cedrus  or  cedar.  The  spruces,  or  species  of  the 
abiea  proper,  areoharaeterized  by  the  leaves  grow- 
ing singly  round  the  bmnches,  and  all  spreading 
equally ;  the  silver  tirs  or  species  of  picea,  by 
their  leaves  growing  singly  round  the  branches, 
and  being  ail  tamed  towwd  one  side;  thafawdiea 
or  species  of  the  larix,  by  their  leaves  growing 
in  clusters,  and  being  deciduous  ;  and  the  cedars 
or  species  of  the  cedar,  by  their  leaves  growing 
in  dnater^  and  being  evergreen.  Bat  tiM  aev- 
eral  divisions  will  bo  more  fully  noticed,  and 
their  habits,  culture,  and  uses  stated  in  the  arti- 
cles Fib,  SiLVBR-FiB,  Labch,  and  CxDAB.  We  pos- 
sess a  liat  of  about  aeventy  spedea  of  abiea  and 
pinus,  collected  from  North  America,  Oaaada, 
Mexico,  the  Himalaya  mountains,  and  Europe. 
In  tho  latter  great  division  of  the  world,  this 
group  ia  univmally  difibaed,  from  tho  Atotio 
circle  to  the  shores  of  the  Mediterranean. 

ABLACTATION.  The  weaning  of  a  young 
eacking  animal :  also  the  grafting  of  tr^s  by  the 
method  better  known  aa  inarehlng  or  gniting 
by  approach.    See  GRAmiro. 

ABLAQUEATION.  An  absurd  and  obsolete 
practice  in  arboriculture.  It  consisted  in  laying 
ban  tho  roots  of  young  treea  during  winter,  that 
they  might  be  freely  exposed  to  the  action  of  air 
and  weather,  and  might  acquire  habits  of  hardi- 
ness and  sturdy  growth ;  but  it  was  found  to  be 
ndaehloToaa,  and  w«a  univanally  abaadrnwd. 

ABNORMOUS^  or  AiiroaHAXi.  Not  oonfinm- 
able  to  rule.  Irregular. 

AB02dA'SUS.  The  fourth  and  lowermost,  or 
true  stomach  of  ruminating  aaSmala. 

ABORTION.  The  pnniatare  expulsion  of 
otif,  lamb,  foal  from  the  womb.  What  con- 
stitutes aburtiou,  as  distinguished  from  a  birth, 
is  the  appeanmoe  of  the  ftMua  in  ao  iaeonplete 
a  state  of  ita  formation  aii  if  Ufo  eziat,  to  xander 
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Uie  eontimiMiee  of  it  impofliiUe.  An  abortiUm 

among  live  stock  it,  in  popular  language,  some- 
times tenned  a  miscnrringe,  and  sometimes  a 
casting  or  warping,  but  more  commonly  a  slip- 
ping or  dinkiiig.  The  indicaMoBe  of  approach- 
ing abortkm  ■!«  sometimtt  th.  sudden  filling  of 
the  udder  as  in  tho  approach  of  parturition, 
sometimes  the  11  nw  ut  bloody  matter  from  the 
TBgina,  and  more  generally  great  restlessneM 
and  languor.  The  precunent  <Hrcumstances  are 
the  death  or  mortal  disease  of  the  foetus,  and 
the  disturbance  or  derangement  of  the  functions 
of  the  womb ;  and  the  lumal  oauaet — though 
Htnestf  as  well  as  the  symptoms,  exhibit  modifica- 
tions in  the  different  classes  of  animals  —  are 
falls,  bruises,  or  other  accidents, — over-driving, 
•udden  oxertion,  or  unwonted  &tigue,-<-«tteli  tX" 
cess  or  deficiency  of  food  to  occasion  fatness 
or  emaciation. — such  severe  fright  as  violently 
to  agitate  the  nerves, — and  even  such  foetid 
smelb  or  putrid  sights,  as  ezoite  di^uat,  or  in- 
duce a  morl)id  sympathy. 

A^orti'oji  in  the  ro^/-.— Almrtion  occurs  oftencr 
and  more  readily  in  the  cow  than  in  any  other 
animal ;  and  ia  one  of  the  meet  wntioiie  dasses 
of  occurreneee  on  a  farm.  A  oow  wiiicli  has 
once  been  afflicted  with  it  can  never  be  de- 
pended on  for  further  breeding,  but  would  very 
probably  miflcanj  on  eveij  fiitnn  oooaiion  as 
on  tlic-  first;  and  heaee»  to  prevent  repeated 
disappointments  and  losses,  she  must  be  dis- 
carded from  the  oow-bouse,  and  fattened  for 
the  btttoher.  The  loss  of  her  calf  also  oocasiona 
a  blank  in  the  number  of  live  stock  to  bo  brought 
up  during  the  soason,  aud  obliges  the  farmer 
to  procure  a  young  animal  by  purchase.  Yet 
any  farmw  who  happens  to  be  tried  with  the 
oooQirenoe^  must  have  a  fair  knowledge  of  the 
numerous  causes  of  abortion,  and  mtist  exercise 
considerable  assiduity  and  skill  in  the  use  of  pre- 
ventives and  remedies,  in  order  to  his  probably 
eeoaping  fiur  wone  oontequenoee  than  the  mis- 

carringo  of  a  single  cow,  tad  tie  neOOMtf  of 
purchasing  a  single  calf. 

Abortiuu  sometimes  becomes  remarkably  fire- 
quent,  end  even  appeeii  to  aaRime  an  epoaootie 
or  epidemic  character,  in  particular  districts,  or 
upon  particular  farms.  Chabert.  in  liis  Veter- 
inary instructions,  relates  an  instance  of  a  farmer 
at  Toury,  who  unwittingly  introduoed  an  abor* 
tive  habit  among  his  cows  by  the  purchase  of  a 
strange  cow  at  a  fair, — who  witnessed  the  trans- 
mission of  the  habit,  apparently  irom  that  one 
animal,  io  all  bis  breedingHwwe,  during  the  long 
period  of  thirty  years, — ^who  could  discover  no- 
thing in  either  the  previous  condition  or  the 
current  treatment  of  any  of  his  cows  to  indicate 
a  predisporitioQ  to  the  habitr^bo  sold  off  oowe 
that  had  aborted,  purchased  seemingly  sound 
cows  in  Uicir  stead,  rebuilt  his  cow-house,  altered 
the  whole  economy  of  his  Uve-stock,  repeatedly 
changed  his  bull,  and  tried  every  other  expedient 
he  could  think  of  to  put  an  end  to  the  peetf-^ 


and  who  was  baffled  at  every  step,  and  tcvtured 

to  see  the  abortive  habit  as  prevalent  and  power- 
ful as  ever,  until  at  last  he  poM  his  whftif  fu-rd, 
and  introduced  an  entirely  ditiereut  set  of  ani- 
mals, altogether  ftee  firom  qrmpaithy  with  any 
individual  of  his  former  set  of  oows.   Both  this  in- 
stance and  many  other  instances  of  a  similar  char- 
acter seem,  at  first  sight,  to  indicate  the  existenoe 
of  some  oontagious  or  infectioua  virus  in  the  oow*i 
abortion;  but,  when  more  carefully  considtted^ 
they  show  the  disorder  to  be  propagated  rather 
by  the  sympathies  of  a  delicate  smell,  by  the 
keen  power  of  an  irritable  imaf^tion,  or  by 
some  other  influence  of  an  equally  subtle  nature, 
and  altogether  peculiar  to  the  cow.    "  A  more 
common  cause  of  slinking  than  any  others,"  says 
Mr.  Skdlett,  and  which  is  peculiar  on  tiie  in- 
fluence of  tUs  animal,  is  a  diBagreeable^  nanseoua 
smell.   The  oow  is  remarked  to  prepossess  a  very 
nice  and  delicate  sense  of  smelling,  to  that  de- 
gree, that  the  dinking  of  one  cow  is  apt,  from 
this  ciroumstance,  to  be  communicated  to  a  great 
number  of  fh<>  !iaTnc  licrd :  it  has  been  often 
known  to  spread  like  an  infeotious  disease,  and 
great  losses  hnve  beeft  sulfiwad  fay  oow«iwders 
from  the  same/'  "  Some,"  says  Mr.  Tonatt,  **  havu 
imagined  abortion  to  be  contnc-ious.   It  i?  de- 
structively propagated  among  cows;  but  this  is 
probably  to  be  explained  on  a  different  principle 
than  that  of  contagion.   It  has  been  stated  that 
the  cow  is  an  animal  considerably  imaginative, 
and  liigl^y  irritable  during  the  period  of  preg- 
nancy. In  d>ortion,  the  foetus  is  often  putrid 
before  it  is  discharged ;  and  the  placenta,  or 
after-birth,  rarely  or  never  immediately  follows 
it,  but  becomes  decomposed,  and,  as  it  drops 
away  in  fragments,  emits  a  peculiar  and  most 
noisome  smell.   This  smell  seams  to  be  singularly 
annoying  to  the  other  cows — ^they  sniff  at  it. 
and  then  run  bellowing  about.  Some  sympathetic 
influence  is  produced  on  their  uterine  organs ; 
and,  in  a  few  days,  a  greater  or  lees  number  of 
those  that  had  pastured  together  likewise  abort." 
These  views,  though  not  demoustiable  nor  even 
tolerably  certain,  are  very  fitr  from  being  unphi- 
losophical;  and  as  they  poaaeas  quite  as  muck 
force  as  any  plausible  theory,  they  ought  to  in- 
duce every  farmer  and  cow-feeder  to  keep  the 
cow-house  of  breeding  cows  iu  a  clean,  sweet, 
and  well'-'ventilated  oondiUon^— to  attend  lo  tlie 
frequent  and  thorough  cleansing,  nr^t  only  of  the 
feeding-troughs,  but  of  the  v.rin-j  gutters,  —  to 
protect  the  straw  or  other  matenai  for  the  litter 
of  the  cows  from  any  stain  of  blood  or  putiidiiyv 

— to  cut  off.  promptly  and  finally,  all  vicinity  of 
an  aborted  cow  fr  in  other  breeding  animnls  of 
the  cow-house, — and  to  remove  and  inhume,  with, 
all  speed,  eveiy  veetige  ef  tlia  uterine  dia^aigaw 
Such  practices,  however,  as  the  fumigation  of 
the  cow-house,  the  burning  of  feathers,  tar,  and 
:  sulphur,  and  the  smearing  of  the  parts  of  the 
cow  witb  tar  or  Ibtid  oili»  as  means  of  deafaraying 
smell  and  preventing  omtaminatinB,  oo^t  etther 
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t»1»«iMllj»voiiM  or  very  cautiously  obterred ; 
ftr  tlwy  lum  Mi  been  known,  in  even  one  in- 

Btan<»,  to  produce  a  decidedly  good  effect,  and 
Uwy,  in  all  oastis,  incur  a  basard  of  creating  the 
▼ery  evQ  wliidi  they  are  fakteaded  to  ftVMt.  The 
tnnsmiflrion  of  the  abortiTe  habit  in  the  seem- 
ingly epizootic  form,  is  confessedly  an  olxscure 
aoloeot}-— possibly  yet  uniraoed  to  iis  real  cause, 
md  MTte&Blf  IB  oonbftked  by  any  vemedies 
'  jBtderiMd;  ud  henoe  every  intelligent  fiinner 
'   win  deal  with  it  !ic  •  irdino'  t'>  the  He?t  of  his  own 
judgment,  and  keep  hi«  mind  open  to  any  ex- 
;  fJiualTiiBi  of  it  whioh  aeoidont  or  oboorration 
wMif  dinlows. 
The  causes  of  tho  abortion  of  the  oow,  in  it^ 
;  more  common  forms  of  occurrenee,  are  better 
known. — One  of  these  oamm  faoforfeeding.  Cows, 
I  whan  In  an  extnymgKotif  bigb  oondition,  are  in 
'    continual  excitement,  and  conctantly  liiilik'  to 
inflanunatiun  of  the  uterus,  and  consequent  abor- 
tion.  M.  Cruzel  narrates  that  three  cows  out  of 
['  tn,  bdonging  to  a  ocrtaia  fivmar  who  consulted 
him,  aborted  in  the  first  year  of  their  brerflin^', 
— that  two  of  these  three  aborted  also  in  the 
BMond  year,  whilst  the  third  produced  a  feeble 
•  sdfwldehdSed  on  tho  second  day, — thatalbnrth 
of  the  ten  cows  aborted  in  the  third  year, — that, 
on  then  being  called  in  to  examine  and  prescribe, 
be  observed  ail  the  cows  to  be  in  an  uaaecessarUy 
hSf^  eooiditioa,  and  dnw  blood  froin  them  aU, 
and  ordered  a  material  reduction  in  tho  quan- 
tity of  th**ir  fotul. — and  that,  as  tho  result  of  his 
treatment,  iheir  habit  of  abortion  was  completely 
'  Teniof«d^ — ^Another  canoe  is  the  fiMding  of  oows 
with  bad  hay.   Mr.  Lindsay  states  that  no  fewer 
than  ten  ojitof  twontv-two  mu  a  of  a  respectable 
I   fiiaid  of  his  whu  kept  a  dairy  aborted  in  one 
'  year,  -  "that  odwr  animals  of  Us  friond's  slodc, 
contracted  diseases,  some  fatal  and  most  of  them 
disastrous,  about  the  t^me  period, — and  that  both 
^ .  the  abortions  and  the  other  duieasee  were  clearly 
'i  tmoeahktotlieiinavoidablolbediagof  thoeottfe 
with  V9ry  hodlj  saved  or  very  badly  preserved 
hay. — A  third  catf^e  js  the  autumn  frrazingof  the 
cow  upon  fields  thickly  covered  with  hoar-frost. 
In  Switoeriand,  abortioo,  thoogfa  ooeorring  at 
all  seaioiis  of  the  year,  sets  in  with  viralence  and 
becomes  multiplied  tenfolfl,  at  the  period  when 
, ,  hoar-frost  begins  to  appear  on  the  fields.  This 
' '  aase  of  abortion,  however,  may  be  resolved  into 
>  the  more  general  one  of  feeding  cows  on  any  pas- 
,1  ture  which  has  a  tendency  to  produce  inflanima- 
: '  toij  disorders.   Cattle  of  all  kinds  are  ezp<^d 
to  ssiloas  iitfary,  and  sometimes  in^r  p^y  of 
I  the  vomen  or  dangerous  inflammstion  of  the 

bowels,  from  feeding  in  autnmn  upon  fields  cov- 
ered with  boar-frost;  and  whatever  has  a  ten- 
dency to  OToote  general  oxdtation  in  tiie  bestial 
I  Styitem,  is  likely,  during  the  pregnancy  of  the 
I   oow,  to  produce  inflninmati  >n  of  the  womb, — A 
fourth  cause  is  grazing  upon  pastures  oontaining 
^  acrid  phtnts,  or  upon  tho  oohtm^  lank  herbofs  ^ 
low,  matshy,  and  woodf  grounds.  This  csose 


opentes  with  great  Ibroe  ilso  in  prodnoing  tho 
disease  called  Red  -  Water  :  see  article  BsD- 

Watrr. — A  fifth  cause  is  the  drinking  of  stag-  j 
nant  or  putrescent  water.   Mr.  White  mentions  i . 
that  thno  snooesiivo  tenants  of  a  ftrm  near 
Berkel^  in  CKonoestershire  relinqoished  posses-  ' '; 

sion  in  consequence  of  serious  losses  in  cattle  by  j 
abortion,  red-water,  and  other  diseases, — that  a  I 
feorth  tenant  snfbred  nmilar  losses  during  five  '  - 
years,  but  eventually  observed  his  cattle-pond  to  | ' 
consist  of  Btafrnant  water,  imprpj^natpd  with  dung  ; 
and  urine,  and  suspected  this  to  be  the  source  of  | 
his  cattle's  disorders, — and  that  ho  shut  up  the 
pond,  procured  a  supply  of  good  spring  water  by 
digging  or  boring,  and  was  rewarded  both  by  the  j 
disappearance  of  all  disease  from  among  his  cows, 
and  by  a  great  improvement  in  tiio  quality  of  the 
butter  and  cheese  manufactured  from  their  milk. 
— A  sixth  cause  is  the  drinking  f  f  wnter  impreg-  1 
nated  with  iron.   A  writer  in  a  German  periodical  ' 
states  that,  in  1822,  twelve  of  his  pregnant  heifers,  i 
which  drank  from  ponds  of  water  strongly  impreg-  | 
nated  with  iron,  cast  their  calves,— that,  in  1823,  ; 
twelve  other  pregnant  heifers  drank  from  the  | 
same  ponds,  and  likewise  cast  their  calves, — and  | 
that,  in  18S4,  ten  oows  which  drank  other  water  ' 
safely  calved,  while  one  cow  which  drank  of  the  . ' 
ferrugirtons  water  aborted. — A  seventh  cause  is  | 
feeding  with  hard,  unsucculent  food,  or  occasion-  i  • 
ing  oows  to  drink  Isige  quantities  <rf  water.  Mr.  ■ ! 
White  states  that,  in  January  !7>^2,  all  the  cows  ,1 
of  a  farmer  near  Hrandvilliers  in  Picardy  mis-  ' ! 
carried, — that  they  had  been  kept  up()U  the  straw  , 
of  oats,  wheat,  and  lyo,  and  bad  been  oUiged  to  1 
drink  large  quantities  of  bed  water  in  order  to  | 
obtain  sufficient  nourishment  from  the  straw, —  | 
and  that  the  causefof  their  miscarrying  appeared  ! 
to  be  the  distension  prodnoed  bj  the  hurge  quan- 
tities of  water  which  they  drank,  and  the  injury  I 
sustained  by  the  third  stomach  in  expressing  the 
fluid  parts  of  the  masticated  mass.   Mr.  White  , : 
also  statee  thot,  in  one  year,  Osteon  o«t  of  twei»>  ■ ; 
ty-eight  cows  in  a  dairy  at  Oharcutin  miscarried,  I 
— 'that,  «lnr!ntr  the  preceding  season,  which  had  | 
been  unusually  dry,  the  cows  had  been  pastured  i  { 
in  a  amddr  phMM,  flooded  by  the  Sefai^  and  had  ! 
generaQf  Stood  np  to  the  knees  in  mud  and  water,  I 
feeding  on  crowfoot,  nishes.  and  othor  similar  i 
vegetation^ — and  that  some  of  them  had,  not  long  < 
befiite,beukbrought  from LvwerHormaisdy, where  \ 
thej  had  snffisred  indigestion  from  feeding  on 
lucerne,  and  had  obtained  relief  Vv  the  operation 
ofpaunchiog.  Mr.  White  likewise  mentions  that,  i 
in  1769,  afl  the  cows  In  the  parish  of  Beaulieu,  ; 
near  Mantee,  miscarried }  and  skates  titat  all  the  ^ 
land  of  that  parish  it«  very  retentive  of  water,  j 
and  that  so  much  rain  fell  upon  it  in  17h^)  as  re- 
peatedly, and  for  long  periods,  to  flood  all  the 
pastures,  io  that  the  grass  became  rank  snd  sour. 
— An  eighth  cause  is  the  too  r-reat  weight,  or  1 
some  other  unsuitable  property,  of  the  buli.  The  [ 
use  of  a  too  heavy  male  among  the  breeders  of 
iheepk  is  an  enor  wdl  understood,  and  every-  I 
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while  exploded ;  bat  it  wm  taimoAf  very  oon- 
in<m  among  the  breeders  of  blaclc  cattle,  and  even 
jet  is  occasionally  practised.    Many  instances 
I   inigkt  be  named  of  the  infliction  of  serious  dam- 
age by  a  great,  overgrown  boll ;  and  an  inatanoe 
ia  mentioned  by  Mr.  Wedge  of  a  bull  which  caused 
a  whole  dairy  of  nearly  twenty  cows  to  nhort  in  one 
year, — ^which  was  sold  to  a  neighbouring  iarmer, 
and  cauaed  all  his  oows  alao  to  abort^— and  whidi, 
on  being  repurchased  by  the  oiiglnai  owner,  and 
again  put  to  the  trial,  caused  another  set  of  cows 
to  abort. — A  ninth  cause  is  a  cow's  being  afflicted 
with  oatanfa,  or  hnving  a  tendency  to  oonramp- 
,  tion.  A  oov  long  aolject  to  catarrh  rarely  be- 
comeft  pregnant,  or,  if  phe  does,  is  very  likely  to 
i  cast  her  calf;  and  a  cow  which  has  become  ao- 
tnaUy  eonsomptive  ia  almost  certain  to  nuscarry. 
—A  tenth  cause  is  a  cow's  being  subject  to  hoove 
1  or  flatulent  dipt'^nsinn  of  the  stomach,  or  her  be- 
I  ing  so  placed  while  pregnant  as  to  incur  hoove. 
I  Any  considerable  dirtennon  of  the  rumen  seems 
to  press  so  strongly  on  the  Hoelus  as  to  injure  or 
,  destroy  it ;  and  even  an  inconsiderable  distension, 
if  suddenly  produced  by  change  from  poor  to  luxu- 
^  riant  food,  often  occasions  abortion.  Oowawhidi 
have  been  half-etarved  on  meagre  lierbage  daring 
:  winter,  and  have  been  incaiiti  rr-lv  rr-movrd  to  a 
I  rich  pasture  in  the  spring,  arc  in  much  iiazard  of 
^  miscarrying.  A  farmer  whose  dairy  has  hitherto 
I  been  free  from  the  miacliiefr  of  abortion,  onj^t, 
on  purchasing!;  every  new  cow,  to  ascertain  her 
previous  habit  of  feeding,  lest  by  too  sudden  a 
change  she  incur  hoove,  and  acquire  a  habit  of 
•  miaeanying^An  deventh  eavae  is  either  a  coe- 
tive  or  especially  a  relaxed  condition  of  the  bow- 
!  els.   "  It  must  be  observed,"  says  Skcllet,  "  that, 
I  though  it  is  necessary  to  preserve  a  fr^  state  of 
I  tiie  boweb»  a  laxity  of  them  wiU  often  produce 
j.ahovfion.  Cows  fed  very  much  upon  potatoes, 
and  such  other  watery  food,  are  very  apt  to  slink, 
.  from  their  laxative  cfTects.   In  the  food  of  the 
I  cow,  at  tiiia  time,  a  proper  medium  ahould  be 
observed,  and  it  should  consist  of  a  due  propor- 
I  tion  of  other  vegetable  matter  mixed  with  the 
I  fodder,  so  as  the  bowels  may  be  kept  regularly 
:  open,  and  no  more.** — ^A  twelfth  cause  ia  fright, 
j  Various  instances  have  occurred  of  whole  lieids 
of  cows  ha\*ing  cast  their  calves  in  consequence 
of  the  terror  of  an  extraordinary  thunderstorm ; 
and  more  than  one  instance  may  have  htea  aeen 
or  heard  of  l>y  alnv      very  farmer,  of  individual 
■  covr<?  hurintr  been  driven  to  abortion  by  common 
I  frights. — ^A  thirteenth  cause,  and  rather  frequent 
I  one,  is  connexion  wlili  the  bull  after  the  com- 
:  mencement  of  pr^naaey. — A  fourteenth  cause  is 
I  injury  from  fatigue,  from  the  blows  of  the  cow- 
herd or  of  other  persons,  or  from  the  contacts  of 
other  cows  in  eeasou  or  of  nnakilfnlly  castrated 
I  oxen. — A  fifteenth  cauae  is  similar  to  one  of  those 
'  n'"'ii:!:nod  for  the  apparently  epizootic  character 
which  abortion  occasionally  presents, — ^the  preva- 

I  lence  of  any  bad  odour.   "  Of  what  nature  that 

I I  oiovr  b  iriiidi  i^vea  offence,**  aays  Skellet>  ''we 


cannot  altegsther  be  certain;  bat  the  aothor  has 

remarked  that  its  effects  occur  at  one  season  , 
more  than  at  another,  and  pnrticolarly  when  the 
weather  has  been  wet,  and  the  cows  have  long 
been  k^ipt  at  grass.  From  this  fiw^  it  win  ap- 
pear that  the  smell  is  of  a  vegetable  nature,  and 
connected  with  their  feeding  at  that  time." — Yet 
though  80  many  causes  of  abortion  have  bMn 
distinctly  ascertained,  and  nay,  with  more  or  I 
less  frequency,  be  still  fonnd  in  operation,  in^ 
stances  of  abortion  occur  in  the  case  both  of  in- 
dividual cows  and  of  whole  herds  f<x  which  no 
apparent  cause  can  be  assigned,    ^e  Leipsic 
Agricultural  Gazette  of  March  22,  1777,  states 
that,  "by  an  unheard-of  fatality,  the  abortion  of 
cows  in  that  district  was  almost  general,  and 
that,  aftw  the  meet  anxiooa  veseardi,  no  assign-  \ 
able  cause  for  it  conld  be  discovered,  nor  would  i 
any  medicine  or  medical  treatment  nrrest  the  ! 
plague."   In  1784,  according  to  Chabert,  all  the  j 
cowB  and  nuues  at  CSialons,  from  cause  or  causes  i 
quite  unknown,  aborted;  and  in  1787,  all  the  ! 
cows  at  Boumnnville,  though  thf  v  ];;ul  been  in  ' 
the  cow-house  during  the  whole  winter,  and  had  ^ 
been  well  taken  care  of,  cast  their  calves.  j 
The  suitable  preventives  of  abortion,  in  the  ; 
case  of  individual  cows,  are  distinctly  suggp'^t^  d 
by  the  causes  of  the  disorder,  and  need  not  be  j 
mentioned  in  detail.   But  as  some  of  the  causes 
aie  only  oooadcnal,  and  some  can  exist  only  in 
peculiar  localities  or  under  unusual  circumstan- 
ces, and  some  arc  liable  to  come  obscurely  as 
well  as  suddenly  into  operation,  each  farmer 
ought  to  determine  to  which  of  the  several  cansee 
his  particular  farm  or  herd  is  most  likely  to  be 
obnoxious,  and  to  adopt  his  principal  preventives 
against  what  he  believes  to  be  the  most  likely  , 
eauBss.  Tet  a  few  preeautiona  or  modes  of  pro-  i 
tective  treatment  are  deffliabley  and  even  neoea- 
sary,  on  almost  every  farm, — such  as  the  regnlar 
feeding  of  the  cows,  the  use  of  only  good  food 
and  in  moderate  quantities,  the  afibrding  of 'firee  • 
access  to  good  water,  the  cleanliness  and  perfect 
ventilation  of  the  cow-house,  the  avoiding  of  all 
sudden  exp<»ure  to  considerable  increase  of  heat  | 
or  cold,  the  dieeking  of  all  tenden<7  to  plethora  ! 
or  undue  fulness  of  habit,  the  cautious  but  steady 
counteraction  of  atiy  tt.mdency  toward  emacia-  j 
tion,  tiie  adapting  of  particular  varieties  of  food 
to  the  particalar  tastes  of  the  several  animals, 
the  gentle  conection  of  any  tendency  toward 
either  constipation  or  relaxation  of  the  bowels,  i 
the  prohibition  of  all  rough  usage  on  the  part  of  ' 
the  cow-herd,  and  the  various  little  arts  of  con- 
sideration and  kindness  whidi  are  suggested  to 
good  feeling  and  sound  judgment  by  a  linowledge 
of  the  cow's  delicate  organisms  and  compnmtively 
tender  susceptibilities.    Only  a  brutal-minded  ; 
oow-owner  will  pronounce  such  attentions  too 
refined  for  n  niorr  miimal ;  only  a  lazy  and  slug- 
gardly  one  will  think  them  too  troublesome  for 
his  observance :  and  only  one  of  narrow  know- 
ledge, iU-tialned  principles>  and  wasteful  eoono- 
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■jwiO  nguA  tb«m  m  vaaeomuf  to  tlw  re- 
Bunerative  working  of  hU  dairy. 

The  abortion  of  the  cow  tnkf"?  place  at  varions 
•Uges  of  pdTQgnanoy,  from  the  half  of  the  usual 
Uriod  of  gwliliott  to  the  end  of  ihe  lixih,  and 
evM  Um  «ed  of  the  Beveaith  month.  The 
toms  of  its  af^rroach  bear  some  reflemblance  to 
the  indkirtioDe  of  approofihing  parturition ;  but 
M  tfaej  we  often  modi  fteM«r  than  these,  and 
are  uraallj  not  expeeted,  and  sometimes  occur 
only  under  the  o>i?ervatinn  of  the  cow-herd  or 
other  parties  who  may  be  implicated  in  caostng 
them,  tJiey  are  exeeedin^^  Habit  to  oooape  the 
notice  of  tho  ptoprietor  till  they  have  become 
greatly  afl:qTavrvted,  and  gcme  quite  beyond  the 
nsich  of  remtidy.  In  its  eariier  stages,  the  cow 
loses  j^jpetite,  ceases  rumination,  becomes  dull 
and  opprened,  iolbn  n  di^t  enlargement  of 
the  abdomen.  staErirf  r?  a  little  in  her  walk,  pro 
louc:3  the  i>criods  of  reclining,  and  standn  a  cum- 
paratively  long  time  motionless  after  rising ;  and 
in  He  Inter  stages,  she  loeee  the  natural  round- 

nf '  if  the  aV'Hnmcn,  begins  to  expres?  by 
moaning,  exhibits  a  small,  wiry,  and  intermit- 
tent pulse,  shows  laboriousness  and  slight  con- 
vnUfOBMoof  Inottkliing,  and  dischwges  n  yetleur 
or  red  ^airy  fluid  from  the  vagina.  The  last  of 
these  symptoms  is  almost  always  decisive.  But 
in  certsun  cases,  particularly  when  the  abortion 
is  erneed  bj  iriolenoe  or  extreme  fttigoe,  the 
animal  evinces  such  severity  of  suffering  as  can- 
not be  mistaken, — she  ceases  not  only  to  nimi- 
nate  but  to  eat,  paws  the  ground,  rests  her  head 
«  tiM  maager  wlule  she  is  stea^ng  m  on  her 
■ho  ie  lying,  suffers  either  uterine 
or  a  spasmodic  contraction  of  the 
and  endures  a  succession  of  verj  violent 
thfoet  inr  tiie  espdUon  of  the  foetoB. 

The  oalf  Vf  foetus,  in  the  minority  of  oeaee,  is 
expelM  dead  or  putrid  ;  and  in  other  cases  is  so 
imperfect  and  iideble,  that  it  very  rarely  lives. 
When  an  ooeaaional  ease  does  ooenrof  theexpul- 
■OB  of  niMin-formed  living  foetus,  or  of  deliTery 
at  a  com  pa  mtivcly  advanced  stage  of  pregnancy, 
a  doubt  might  probably  arise  as  to  whether  it  is 
properly  an  abortaom  Off  a  partiixitlon ;  fbr  so 
considerable  a  vaxiaftkn  exiiti  in  the  actual  pe- 
riod of  h'  tilthr  gestation  among  c<>w^,  thnt  M. 
Tessier  observed,  in  1,131  instances,  a  mioimum 
of  240  days,  a  ma»imnm  of  311  dayii  and  a  oon- 
tmaeot  extreme  difference  of  no  leoa  than  81 
days.  The  effects  of  abortion  upon  the  cow, 
even  in  their  mildest  form,  but  especially  in  bad 
cases,  az«  often  very  serious.  When  the  foetus 
}m»  been  aevoal  dajo  dead,  and  the  uterus  ex- 
periences ^msiderable  spasmodic  action,  and  the 
bbour  is  difficult,  prolonged,  and  very  (miuful, 
the  cow  is  much  more  exhausted  than  in  natural 
parUiritioii^— <iia  aoqtoirBa  little  or  no  appetite, 
and  yields  no  milk, — she  appears  feeble,  wasted, 
and  as  if  shrivellinEr  into  meagreness  of  bulk, — 
she  probably  contracts  some  internal  chronic 
diMtdar,  or  tho  aleaionii  of 


she  dthcr  drope  away  into  dealh»  or  raoofora 

with  slowness  and  difficulty.    Bvon  «bcn  the 

abortion  i<<  of  mild  fonn,  and  ontnils  no  seemingly 
disastrous  consequences,  the  cow  loses  much  of 
her  strength  and  eharaetsr  aa  a  breeder,— she 
will  almost  certainly  not  beoome  picgna&t  Ott  the 
next  orcjipi' n  of  being  in  season, — she  Tnny  ac- 
quire a  kind  of  nymphomania,  and  become  a  nui- 
sanoe  Mnnwg  a  herl^— and,  as  already  stated, 
when  she  does  again  become  pregnant,  she  is  al- 
most certain  to  have  anr th-^r  abortion.  S  me 
persons  assert,  indeed,  tliat  the  enfecblemcnt 
of  the  system  is  only  temporary, — that  each 
succeeding  abortion  ooears  at  a  later  and  later 
period  of  gestation, — and  that  in  thi^  vjv.rse 
of  three  or  four  years,  the  cow,  if  properly  treat- 
ed, will  overoome  her  habit  of  abortion,  and  be- 
come a  toIeraUj  safe  breeder.  Bat  no  fiumer, 
whn  ha'^  a  due  regard  to  his  own  interest,  will 
keep  an  unprofitable  animal  f<>r  so  long  a  period 
upon  his  premises ;  nor,  for  the  sake  of  remote 
and  eoAtingent  good,  will  he  inonr  the  aerious 
hazard  of  spre.ading  the  abortive  disorder  among 
the  rest  of  his  breeding  stock.  The  aborted  cow, 
whenever  slie  begins  to  recover,  ought  to  be  fat- 
tened and  aold ;  and  In  aajr  ease  in  which'  there 
is  an  nnconqucraltle  reluctance  to  port  with  her, 
she  ought,  at  all  events,  to  be  kept  separate  from 
her  companions  for  at  least  two  monthu,  and  if 
poeslble  tar  ever. 

If  abortion  be  suspected,  and  the  earlier  symp- 
toms of  it  be  observed,  the  evil  may,  in  many 
cases,  be  averted.  A  cow  which  seems  to  he 
meaaoed  with  it  ought  to  be  instantly  xeraoTed 
from  the  field  to  a  comfortable  shed  or  cow-house, 
away  from  the  other  cattle.  If  the  fluid  she  dis- 
charges be  only  glairy  but  not  offensively  smelled, 
and  especially  if  any  motion  of  tiie  tottts  can  be 
observed,  the  threatened  abortion  may  possibly 
be  averted.  "The  farmer,"  says  Mr.  Yonatt, 
"should  hasten  to  bleed  her,  and  that  oopiously, 
in  proportion  to  her  age,  aiie,  and  condition,  and 
the  state  of  excitation  in  which  he  may  find  her ; 
and  he  should  give  a  dose  of  physic  immediately 
after  the  bleeding.  The  physio  beginning  to 
operate,  he  ehonld  administer  half  a  draahm  of 
opium  and  half  an  ounce  of  sweet  spirit  of  nitre. 
Unless  she  is  in  a  ptatc  of  cr^nt  debility,  he 
should  avoid  above  ail  things  'the  comfortable 
drink,'  whidi  some  persona  eo  itrwigely  recom- 
mend, and  which  the  cowleech  would  be  almost 
sure  to  administer.  He  i«hould  allow  nothing 
but  gruel,  and  he  should  keep  his  patient  as 
quiet  as  he  can."  The  quantity  of  blood  proper 
to  be  drawn  from  a  cow  in  good  condition  may 
probably  be  five  or  six  quarts ;  and  tho  dose  of 
physic  suitable  after  bleeding  may  be  either  half 
a  pound  of  Epsom  salts,  or  three  or  four  drachms 
of  powdered  aloes,  or  three  or  fom  ounces  of 
castor  oil,  admini'^tori^d  in  a  quart  of  grur]  "Rnt 
should  the  animal  be  in  vei7  poor  condition,  and 
her  bad  symptoms  have  been  induced  by  expo- 
sure to  cold,  bleeding  ought  to  be  dispensed  with. 
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and  the  chief  reliance  placed  upon  gruel  and  an 
opiate. — When  the  symptoms  earliest  obeerred 
are  indicative  of  death  in  the  foetus,  and  espe- 
cially when  the  fluid  discharged  hf  the  eow  has  a 
decidedly  ofTunsive  smell,  abortion  may  be  re- 
garded as  inevitable,  and  should  on  no  account  | 
be  attempted  to  be  hindered,  but  by  every  fair  , 
and  poinble  means  be  expedited.  The  cow,  if  | 
much  fever  exist,  ought  to  be  bled  ;  she  may 
even,  in  some  case?,  receive  witli  advantage  'the  j 
coQifurtublu  drink'  which  cow-leeches  so  indis- 
crimiaateiy  adminiiter;  and  ahe  ought,  ia  all 
other  respects,  to  be  treated  in  the  same  manner 
as  for  parturition.    The  grand  difficulty  i'^.  not 
with  the  fcetus,  but  with  the  pUiceuta  or  oiicr- 
biTih.  The  fcetaa,  inetantly  on  bonf  obtained* 

ought  to  be  buried  deep,  in  some  spot  which  no 
cow  is  likely  ever  to  freqn  iit ;  and  the  placenta, 
in  consequence  of  being  in  au  unprepared  state 
to  lepaxate  from  the  womb,  and  ct  the  pteb** 
bility  of  its  being  so  long  retained  as  to  contract 
putridity  or  corruption,  ought  to  be  the  subject 
of  prompt  and  sedulous  concern.  "A  dose  of 
physic,**  aaja  Mr.  Touatt^  ''ahould  be  pven;  the 
ergot  of  rye  should  be  administered ;  the  hand 
should  be  introduced,  and  an  effort  made,  cau- 
tiously and  gently,  to  detach  the  placenta :  all 
violence,  howeveri  should  be  eaxefiilly  avoided, 
for  considerable  and  fatal  hemorrhage  may  be 
speedilv  produced."  Yet,  whenever  the  placenta 
dui^  not  easily  yield  to  ordinary  appliances,  or 
come  away  in  the  oooxee  of  a  few  houfa,  or  at 
the  utmost  a  ^y,  the  &rmer  will  do  well  to  call 
in  the  aid  of  a  veterinary  snrj^eon.  Skellet  re- 
commends, as  a  means  of  bringing  off  the  placenta, 
to  administer  to  the  oow,  when  flMtiag^  a  drink 
containing  3  oz.  of  juniper  berries,  2  os.  of  bay 
berries,  1  oz.  of  saltpetre,  1  oz.  of  anise  seed,  ^ 
oz.  of  gentian,  |  oz.  of  myrrh,  ^  oz.  of  assafoetida, 
1  quart  of  mild  watm  ale,  and  1  quart  of  penny- 
royal tea,  and  to  repeat  the  dose  daily  till  all  the 
placenta  be  evacuated.  But  such  compound  and 
intricate  drugging  wants  the  simplicity  of  the 
best  Telerinaty  practice ;  and  at  all  events  ought 
scarcely  to  be  practised  or  imitated  by  the  far- 
mer, in  indiscriminate  cases,  or  without  compe- 
tent advice.  Youatt,  immediately  after  the  pas- 
sage which  we  have  already  quoted  firom  him, 
says,  "The  parts  of  the  cow  should  be  wcll- 
wai^hed  with  a  solution  of  the  chloride  of  lime  ; 
and  this  should  be  injected  up  the  vagina,  and 
also  pven  intentally.  In  the  mean^e,  and 
especially  after  the  expulsion  of  the  pkcenta, 
the  cow  house  should  •  well-washed  with  the 
same  solution." — When  abortion  has  once  oc- 
curred on  a  ftrm,  the  breeding  cows  ought,  for  a 
year  or  two,  to  be  watched  and  treated  with  un- 
usual care, — they  ought  to  he  i-fduloiisly  pro- 
tected from  the  various  causes  by  which  abor- 
tion is  induced, — they  ought  to  be  well  fed,  yet 
not  suffered  to  become  &t,— and  unless  they 
happen  to  be  very  lean  and  weak,  they  ought,  be- 
tween the  third  and  fourth  months  of  every  oc- 


casion <^pragnaney,  to  be  Ued  and  mlUly  phys- 
icked. 

Abortion  m  iht  Sue* — ^Abortion  in  the  ewe  is 
not  so  coBBuon  as  abortion  in  the  oow,  and  sel- 
dom if  ever  assumes  an  epizootic  appearance ; 
yet  it  is  sufficiently  frequent  to  be  a  great  an- 
noyance, and  is  sometimes  so  extensive  as  to  dis- 
arrange all  the  BbeepowBer's  plans,  and  entail 
upon  him  very  serious  pecuniary  loss.  It  may 
occur  at  any  stage  of  pregnancy,  but  happens 
most  frequently  about  mid-time  of  gestation.  Its 
oaosea  are  nnusmd  fltormineos  of  the  weaidier, 
the  endurance  of  fatigue  in  enow,  over-driving, 
sudden  fright,  leaping  over  hedges  or  dituhea, 
annoyance  front  the  ferocity  of  dugn,  tlie  too  free 
use  ctf  salt,  and,  above  all,  profuse  and  unqoali- 
fied  feedin^^  upon  turnips  and  other  succulent 
food.  The  lapt  of  these  causes,  indeed,  does  not 
always  operate,  and  may  often  appear  to  a  sheep- 

feimer  to  be  perfectly  innoottotts;  yet  in  seasons 

when  an  abundant  vegetation  in  autumn  is  fol- 
lowed l>y  an  unusual  proportion  of  wet  w  rvthcr 
m  winter,  it  is  almost  certain  to  operate  wiiii 
great  virulenoe  and  to  a  wide  extent.  Ifr.l^ooner 
states  that,  only  a  spring  or  two  ago,  numerous 
inftances  occurred  in  Southamptonshire  of  the 
use  of  succulent  food  occasioning  abortion  in 
ewes ;  and  he  mentieas  s  partienlar  instanoe  of 
a  fanner  who,  at  that  time,  had  nearly  a  hun- 
dred aborted  ewes,  a  pood  many  of  which  died. 
These  ewes,  he  says, bad  been  turned  on  a  fine 
Add  of  turnip^  and  snbsisted  entirdy  on  than 
and  water-m«Miow  hay  ibr  some  time  previous 
to  the  commencement  of  the  mischief^  which  b^ 
gan  soon  after  Christmas,  and  continued  for  sev- 
«alweelE&  Though  tim  greater  nvmber  of  ewes 
recovered,  yet  they  sufferod  mvchy  and  some  died 
from  inflammation  of  WOmb«  and  Others  be- 
came paralysed." 

The  symptoms  of  approaching  abivtum  in  tiie 
ewe,  in  consequence  of  the  wooUy  covering  of  the 
animal,  cannot  be  so  well  observed  as  those  in 
the  cow ;  jet  a  Ustlessnetw  in  the  creature's  move- 
ments, and  »  redness  undsr  the  tiul,  may  excite 
the  notice  of  any  ordinary  shepherd, — and  a  lose 
of  appetite,  an  unusual  degree  of  I)leating,  a  mop- 
ing manner  of  separation  from  the  flock,  and  oc- 
casionally trembling  over  the  body,  slight  labour- 
pains,  or  even  the  relaxation  of  the  uterus,  may 
confirm  su.spicion  when  once  it  is  fairly  aroused. 

Pregnant  ewes  ought  never  to  be  fed  upon  a 
turnip  field,  but  ought  to  be  placed  upon  dry 
pasture^ground,  and  cither  abundantly  supplied 
with  hay,  or  moderately  fed  with  drawn  and  car- 
ried turnips,  sliced  and  mixed  in  troughs  with 
chaff  or  with  Imiised  com.  Such  treatment  may 
possibly  impair  tiimr  condition,  but  will  at  least 
prevent  the  more  serious  calamity  of  their  abort- 
ing. The  treatment  when  abortion  actually  oc- 
curs, ought  to  vary  with  the  circumstances  of 
particuliv  oas^,  and  must  be,  in  some  degiee, 
similar  to  that  of  aborted  cuws  "  If,"  says  Mr. 
Youatt,   the  fvetus  had  been  long  dead,  ^oved 


I 


Digiiizea  by  Google 


I, 


ABOBTION. 

bj  the  fetid  smell  of  it,  and  of  the  vaginal  dis- 
charge, the  parts  should  be  washed  with  a  "trcnk 
K^utioa  in  iral«r  (1  to  16)  of  the  chloride  of 
fioi^  tane  of  wkiA  may  aJso  be  injected  faiAo 
Hm  atens.  If  fever  dionld  supervene,  a  doM  of 
Epsom  salts,  timeonslv  administered,  will  reTrrnvp 
the  svmptoims.  If  debility  and  want  of  appetite 
dbwild  ronudo,  a  little  getatian  and  giuger,  with 
■■■n  doMO  of  SpMnn  sidta,  will  tpeedify  re^re 
the  animal.  Cari^  nld  he  talccn  that  tlie  ♦nnri 
shall  not  be  too  nutritive  or  too  great  in  quan- 
titj."  Mr.  Spooner  recoiynMsnds  that  the  ewe 
bo  i^Mod  in  a  aboUand  stoatioii  away  fnm  tiw 
rest  of  the  fl<x:k,  that  she  Ik?  allowed  plenty  of  | 
frei<h  air,  that  ghe  receive  on  the  first  day  ^  oz. 
of  £piM>ui  eslts,  I  drachiu  ol  laudanum,  and  ^  a 
AoofaMof  powdoted  cwplior  iniOMO  nomritliiiig  j 
pniel,  and  that  she  receive  also  ou  the  ^secuud 
day  the  second  and  the  third  of  these  medicines, 
but  uot  the  toolu  unless  she  haj^n  to  be  costive. 
,Tho  abortod  otijooto  oa^t  to  bo  cmUBy  and 
deeply  1  irii  <1  nnd  ought  not  lo  bo  approached 
by  the  ^bepiierd  lest  he  should  convey  infection 
firoia  them  to  some  other  ewes  of  the  flock. 

JiortfM  M»  tke  Mare^Ahohion  in  tbo  nam 
is  not  infroquent.    Its  usual  causes  aio  over- 
alls, kick?,  and  improper  feeding.  A 
mare  may  sometimee  be  seen  on  the 
wwat  paslmTO  of  aaii||d&]ioiirijreondiiofeodfiuin, 
half-starved  on  insufficient  herbage,  and  totally 
deprived  of  the  niilritive  feeding  and  the  special 
cue  bestowed  upon  working  horses ;  and,  in  such 
dio  kumn  oonaldinUo  InMrd  of 
Sho  dooi  not  re4iiir»,iadood,  to  bo 
fed  in  the  same  high  manner     if  she  were  fully 
.  jnd  constantly  at  work ;  jet  Hhe  ought  to  have  a 
'  Httla  better  food  tbanoommDn  herbage  daring  the 
wbolo  period  of  geetaHon.  She  ought  to  receive 
one  or  two  feeds  of  com  a-day  during  the  latter 
half  of  that  period,  and  she  w^  be  aU  the  better, 
;  and  none  the  worse,  to  peifimmbdentowwk  till 

■  irithin  a  fnr  daja  «{  the  oeknlated  time  of  par- 
tnrition.  If,  on  the  other  hand,  she  he  uruhily 
indulged,  and  too  luxuriously  fed,  she  will  incur 

!  nsk  of  inflammatory  action  throughout  her  sys- 
tcn,  of  ezeitonient  ud  diefcnibanoe  m  the  nterhie 
organism,  and  of  consequent  abortion  with  ap;- 
gravated  and  dangerous  accompaniments.  The 
most  common  period  of  abortion  in  the  mare,  as 
ia  the  «w«»  is  about  nid^Seetalion.  **€hM>diiwd^ 
mg  and  moderate  exercise,'*  says  Mr.  Youatt, 
•*  will  he  the  best  preventives  of  this  mishap. 
The  uiaru  liiat  has  onue  aborted  io  liable  to  a 

'  i^etitioD  of  tiie  aooideni,  and  tfaeraCoio  ihoald 
never  be  fuAnod  to  be  with  other  mares  between 
the  fourth  and  fifth  months  ;  for  such  is  the  power 
of  imagination  or  of  sympathy  in  the  mare,  that 

^  if  one  mAn  abortion,  others  in  the  nme  pai- 

■  !  tart  win  too  often  share  the  same  fifite,  Pann- 

tT»  wash,  and  paint,  and  tar  their  stables,  to 
prevent  some  supposed  infection  i — the  infection 
Gee  in  the  imagination."--IF3i«i»*«  JTatrnvi  Bia- 
1»f^^SUUt  Mi  tkM  PmimHtimk  ^  iU  Cvm/-' 
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Claur't  Cutile  Thdm'j—ChBkmti  Itutmaiem  Fo> 

terinairf*. —  Yountt  on  Cattle. —  Tauatt  on  8kt^j— 
i^pooner  on  ^eqn — YowM  m  the  Hor^, 

ABORnriOV.  An  aoddentafly  banen  or  an 
immaturable  condition  in  tiie  eeede  or  seed-ves- 
sels of  plants.  True  harrenncss  consists  in  the 
total  absence  of  seed,  or  of  the  organs  which  form 
it ;  but  abortion  consists  in  the  stopping  and  de- 
feating of  the  actual  process  of  the  seed's  forma- 
tion. Thus  a  flower  falls  off",  without  being  fol- 
lowed by  a  fruit  or  seed-vessel ;  or  a  fruit,  a 
receptacle,  or  a  legume  is  fiiirly  formed,  but,  in- 
stead of  coming  to  perfeetion,  ehrivels,  eormpts, 
and  falls.  The  most  common  causes  of  abortion 
are  injurie.s  to  the  flower,  from  the  weather  or 
from  abrasion, — to  the  incipient  fruit  or  secd- 
teewl,  firam  insects  or  from  itt^issgo  by  man, — to 
the  leaves,  from  insects?,  particularly  the  catter- 
pillars  of  Tnoth«  and  luittei-Ric- ^ -to  the  fruit- 
stalks,  from  insects,  particularly  the  aphidce  and 
the  oooal,-'HMid  to  the  roots,  from  expomn  to 
the  atmosphere,  or  from  a  too  free  use  of  the 
knife  or  hatchet.  Other  causes  mipht  be  named ; 
but  they  are  more  properly  noticed  in  the  article 
on  the  diseases  of  pbmta,  and  other  articles  there 
indicated.   See  article  Disearts  of  Pi^htb. 

ABORTIVE  CORN.  A  diseased  condition  of 
growing  corn,  prominently  noticed  nearly  a  cen- 
tury ago  in  Prsnee.  A  eUef  deseripHon  of  it 
occurs  in  a  prize  es^^ay  of  M.  Tillet,  presented  to 
the  acadrniy  of  Bourdeaux ;  and  this  description 
is,  in  substance,  adopted  both  in  English  agricui- 
tnnl  wotks  of  eighty  years  ago,  and  in  agricul- 
tural works  of  the  present  day.  The  distemper 
of  abortive  com,  says  M.  Tillet,  show?  itself  long 
before  harvest,  when  the  stalk  is  not  more  than 
18  inohes  in  height,  and  maj  be  known  by  a  de- 
formity in  the  stem,  the  leaTeo,  the  ear,  and  even 
the  crrain.  The  stems  of  plants  aftV-  •*rfi  by  the 
distemper  are  generally  shorter  than  those  of 
other  corn-pUnts  of  the  same  kind  and  age ;  and 
are  o'ooked,  knotted,  and  fragile.  The  leavee  are 
usually  of  a  bluish  green  colour,  and  curled  up 
in  various  ways,  —  sometimes  like  wafer-cakes, 
and  often  in  a  spiral  form.  The  eais  have  very 
little  of  a  natural  shape ;  and  they  are  lem  and 

withered,  nn  1  how  very  imperfect  rudimenta  of 
either  the  chad  or  the  grain.  All  these  symp- 
toms, however,  occur  only  in  the  most  thoroughly 
distenipered  planta  The  stems  ars  often  pretty 
straight,  the  leaves  but  little  curled,  and  the 
chaff  tolerably  well  formed  ;  but  the  last  of  these, 
instead  of  enclosing  a  small  embryo,  white  and 
soft  at  the  smnndt,  oontains  only  a  green  kernel, 
terminating  in  a  point,  not  unlike  a  young  pea 
when  forming  in  its  ptid.  The  abortive  kernels 
have  two  or  three  very  visible  points,  and  are 
then  ftsUoned  as  if  two  or  tiiree  were  joined  at 
the  base  ;  and  when  they  acquire  their  ultimate 
condition,  they  become  dry  and  black,  and  pos- 
sess so  close  a  resemblance  to  the  seeds  of  cockle, 
as  to  bo  readily  mistaken  for  them  by  f&rmcfs 
nnanHinaittted  with  the  distemper  of  abortire 
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com.   M.  Tillct  suspected  the  distemper  to  he  | 
occasioned  by  insects  ;  and  he  observed  on  the  ; 
sicklj  plants  etnall  drops  of  a  very  limpid  liquid, 
whiflh  he  bdieved  to  b«  extmvantod  aap. 

ABRASION.  A  superficial  excoriation,  with 
loss  of  substance,  under  the  form  of  small  shreda, 
in  the  mucous  membrane  of  the  intestines.  Also, 
anoloeradon  of  the  skin  poMoniBg  similar  ohai^ 
acters. 

ABSCESS.  A  collection  of  pus  or  of  other 
matter,  in. a  limited  cavitj  under  an  animals 
akin.  It  i«  the  raoolt  of  s  morbid  proosts,  Mud 
may  be  induood  by  either  an  external  cause, 
such  as  a  bruise,  or  the  insertion  of  a  nail  or 
thorn,  or  by  some  internal  cauae,  such  as  pecu- 
liarity of  constitation  or  imputi^  of  blood.  It 
diffen  from  an  ulcer  in  thiiii  thkt  In  fho  lat- 

j  ter  the  pus  is  fonned  from  a  surface  exposed 
to  the  air.  While  the  abscess  is  forming,  the 
akin  it  imaSfy  tendor,  the  whole  syitem 
is  sometimes  in  a  state  of  considerable  irritation, 
and  the  part  immediately  affected  is  alwriys  the 

I  seat  of  pain,  swelling,  and  an  unusual  d^ree  of 
heat.  A  watery  or  dropeioel  ewdling,  on  being 
pressed)  letam^  f<»r  eome  time,  the  mark  of  the 

fingers  ;  rmd  an  rmphyscma,  or  windy  swt  lling, 
called  technically  aifscemu  epirituosuSf  ia  even 
more  yielding  than  the  yrntfarj  tumour;  but  a 
j  true  abaoen,  tiion^  alio  in  eome  degree  elastic 
or  imprcs'^ible,  resumes  its  fonnw  duiipe  the  in- 
stant the  pressure  is  removed. 
^     Any  abscess  is  bad  in  nearly  the  proportion  of 
I  its  faiardneea,  rednees,  and  power  of  rssistii^  pres- 
sure.    If  nn  abscess,  in  its  earlier  staj:fe8,  be  yield- 
I  ing  and  weU-stipplied  with  fluid,  it  snon  Foftcns, 
I  'points,'  diminishes  in  paiu,  and  approaches  a 
I  etate  of  maturity.    At  the  time  of  the  ebeosaB 
I  'pointing,'  the  matter  of  it  can  be  felt  more  dis- 
tinrtly  at  One  particular  part  than  in  any  other 
part,  and  a  tendency  appears  at  this  particular  port 
to  buirty  and  to  let  OQt  iomeor  ell  of  the  odleeted 
matter.   The  bursting,  however,  "should  not  be 
'  permitted  ;  but  at  this  stage,  the  abscess  Rhnuld 
bo  opened  at  the  lowest  port,  or  that  which  would 
admit  most  readily  of  its  diaoharging  itself.  The 
opening  should  be  large,  and  no  dressing  will  be 
required  except  the  continnance  of  the  fomenta- 
tion, which  should  previously  be  used.  It  should 
I  be  observed,  that  if  the  abeoeai  i>  languid  and 
I  slow  in  forming,  a  stimulant,  £\ich  as  harts- 
I  horn  and  r.il,  rubbed  in  occasionally,  will  be  uso- 
fuL"    The  wound  ought  to  be  kept  quite  clean ; 
I  the  edges  of  it  oag^t  to  be  trimmed  of  their 
'  hair  or  wool ;  a  bran  ponltioe  may  1)0  applied  as 
a  substitute  for  a  foment ;  and,  if  the  wound  be 
I   very  slow  in  healing,  a  liniment  consisting  of 
I  equal  parts  of  sweet  oil  and  spirits  of  turpentine 
may  be  iiy  ected  once  or  OTen  tnvioe  arday,  and  the 
;  animal  may  be  indulged  with  an  increased  de- 
I  gree  of  nutritiousaess  in  its  food.    The  stuffing 
'  of  the  wound  with  tallow,  tow,  or  other  mate- 
;  rials,  as  ie  often  pCMtieed  by  empytia%  teada  at 
I  best  to  retard  the  prooeae  of  hoiiBiig,  and  may 


possibly  produce  a  far  -^voree  distmpef  thaa  that  I  | 
which  it  is  intended  to  remove.  ' 

When  an  abscess  forms  under  a  part  of  tbe  ,  j 
eUnwUflhlathiokand  inefaMtio,orinaiiypi«t  ! 
which  will  not  readily  distend,  so  as  to  accom- 
modnte  itself  to  the  collection  of  di'^tcrapcrod  ; 
matter,  it  is  more  likely,  than  in  ordinary  oases,  j 
to  eseape  lor  a  time  the  ebeenratioii  of  the  pro- 
prietor or  his  servant,  and  is  attended  with 
much  more  pain,  fnr  more  serious  consequences,  ; 
and  several  additional  and  strongly  sympatheUc  |  \ 
symptomi  to  dm  aaimaL  An  abecem  in  the  foot  |, 
of  an  irritable  horse,  for  ezami^e,  is  sometimes  a  j  | 
cause  of  death ;  and  abso^ses  in  various  other  . 
concealed  and  resitting  parts  of  the  body,  occa-  ; 
iioiially  baffle  evan  a  AUftd  veterinary  surge<m  i 
by  their  intricate  symptoms,  and  are  not  abeo-  | 
lutely  known  to  exist  tUl  the  animals  die  of  them  i 
and  are  dissected.  Such  exoeedin^y  bad  cases  j 
ate  happily  not  fteqneat ;  and  when  tiMgr  i»«a>  { 
cur,  th^f  may  mMltkoBMlm  to  fha  diagnosis 
of  the  peneral  practitioner,  thATigh  scarcely  to 
that  of  the  mere  veterinary  surgeon,  by  the  ani*  i 
nial*8  kM8  of  appetite,  hit  hot  Ahi,  hit  oonttipat- 1 
ed  bowels,  liis  quick  and  hard  pulse,— or,  in  one  j ! 
word,  by  iiis  suffering  a  fever  for  which  no  other  | 
cause  can  be  discovered.  Some  distempers  which  ' 
pratent  aeonrideraMe  retembhaioeto  an  abeeees,  i! 
yet  really  differ  from  it,  will  be  notioed  tmdar  |  { 
the  word  Tumottr,  |  j 

ABSCISSION.   The  act  of  cutting-off  or  lop-  '  I 
ping  one  eoft  part  firom  another,  whether  in  ani-  . 
mals  or  in  plants.  | 

ABSEXTEEIPM.    The  stated  rrsidcnce  of  a  ' 
landowner  in  anothcrcountry  ordistrict  than  that  : 
in  which  his  estates  are  situated.  The  practice  pre- 
vail^ to  aomeeztentjthroiighoiittheUnited  King- 
dom ;  but  it  is  especially,  or  on  a  very  large  scale,  ; 
prevalent  in  Ireland,  and  has  long  been  regarded  | 
by  a  large  proportion  of  tbe  community  as  one  of  ; 
the  chief  oantee  of  that  ooontry't  eomperatiTo  . 
poverty  and  depresdon.  The  mere  stated  re  si-  , 
dence  of  a  landowner  upon  his  property  is  not 
necessarily  beneficial  to  his  tenantry ;  for  if  he  ' 
take  nodiroot  InterMt  inihe  advanoement  of  thdr 
wcll-being^<— if  he  legardtiiem  as  beings  of  an  infe-  \ ! 
rior  order,  who  have  few  or  no  Sjrmpathies  and  in-  '  | 
terests  common  or  reciprocal  with  his  own,-^f  he  ! 
be  ignorant  of  agriculture,  and  maaiftet  ia/Sffet-  ^ 
ence  or  contempt  for  ita  pursoitSj—if  he  exact  tha 
highest  possible  rents,  and  appoint  a  mere  man- 
receiver  to  collect  them, — ^if  he  evince  more  con- 
oem  fbr  lim  enlargement  of  his  income  than  for  ! 
the  afrieoltnral  oompetsnoy  of  hit  fiurmeit  and  | 
the  georgical  improvement  of  his  pFtatrs, — and,  1 1 
above  all,  if  he  be  a  spendthrift,  a  gambler,  a  ' 
madcap  sportsman,  a  dissolute  and  domineering 
aiiatooraty  a  contemner  of  eonnd  morals,  and  an  ! 
encourager  of  irreligion  and  profanity, — ^he  is  a  ' 
sheer  pest,  an  enormous  nni<?ftnc*>,  a  mass  of  i 
stenchy,  fiormentmg  compost  in  the  midst  of  hit 
people,  and  the  aooner  he  it  earted  away  from 
them,  the  moM  likely  will  they  be  to  proper. 
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Hie  ante  «totod  ma^rarideBoe  of  »  hadowneg  of 

1  j  altogether  opposite  character— of  comprehensive 
I   mind,  sound  jadgment,  patriotic  feelings,  and  en- 
lightened, benevolent,  religious  concern  for  the 
{  bait  intcwiito  <!  hit  tenantry — to  not  nannMirily 
'  ^  an  enl,  bat  lUKf  be,  to  a  very  hage  and  benign 

I  desree,  coTnpensat«d  by  the  practice  of  a  wise 
I  and  paternal  system  of  agency.  Some  landlords, 
I  at  tiMM  boiding  offiwt  of  national  tnut,  arc  in 
a  great  measure  absonteeo  ftom  %  necessary  re- 
gard to  public  duty;  some,  as  those  who  hare 
i  mneh  nffliction  either  in  their  own  person  or  in 
that  of  tlwar  hnmodinte  rehtivee,  «fo  aometimCT 
abeenteea  from  a  due  regard  to  domestic  obliga- 
t   tion  ;  fr»mf>.  t\?  the  London  f'ompanies  who  hold 
I  txteosive  property  in  the  county  of  Londondenyi 
I '  are  always  abasmtsei  fnm  <he  peotiUtr  sad  Irre- 
mediable natnn  of  tiioir  tenure  ;  and  some,  as 

,  the  Buke  of  Devonshire  and  the  Earl  Fitz-wil- 

1 

^  ham,  must  either  be  always  absentees  by  rotar- 

\  tion  in  several  districts,  or  constant  residents  in 

,  ObS,  and  constant  absentees  in  otlisrSy  in  oomss- 

quenco  of  their  estates  being  of  vast  extent,  mu- 

;  toally  d«tachc<l,  and  even  situated  in  different 

I  kingdoms.     The  utmost  which  the  very  best 

I  landQords  «f  these  classes  osa  poodbly  ito,  is  to 

I  adopt  a  liheral  scale  of  rents,  to  institute  a  coth- 

^  preheusive  system  of  improvement,  to  pulxirdi- 

i  Date  their  proprietorial  influence  primely  to  their 

I  tenants*  wdO^being  snd  bnt  ssoondarily  to  their 

own  emolument,  and  to  delegate  their  power  of 
1   management  only  to  such  agents  as  shall  fairly 
I  represent  them  on  their  estates,  and  act  with 
kindnsss,' probity,  and  pstsmsl  fsdii^  among 
I  the  people  ;  and  when  such  a  course  as  this  Is 
I   eftablished  and  pursued,  it  not  only  goes  far  and 
.  perhaps  all  lengths  to  indemnify  the  tenants  fur 
I'  the  sfaseateeisDi,  but  erentuslly  tends  to  even 
the  superior  pecuniary  advantage  of  the  proprie- 
tors.  The  Duke  of  Devonshire,  the  Earl  Fitz- 
,  William,  and  several  of  the  landowner  Companies 
^  of  LooidonderTj  —  thongh  oonstant  absentees 
from  their  Irish  estati-s — are  admitted,  on  all 
hands,  to  be  real  benefactors  to  their  tenantry 
and  to  the  community  at  large ;  and  they  may  be 
easily  diown  to  bavo  oventnallj  lost  not  one 
frithiiig  hf  their  wise  and  benignant  policy. 

As  a  gcnfTti]  rule,  however,  the  frequent  and 
I  even  stated  residence  of  landowners  is,  always  in 
'  I  soSM  degree,  and  very  often  in  die  highest  do- 
I  grse,  essential  to  both  tiie  prosperity  of  their 
people  and  the  fair  conservation  of  their  estates. 
A  tenantry,  except  in  extraordinary  circum- 
i  Stances,  always  conduct  their  farming  operations 
in  tlie  best  manner  for  both  themselves  and  the 
hnd.  when  they  act  under  the  notice,  and  i  spe- 
ciaUy  under  the  personal  encouragement  of  their 
landlords.    Absenteeism  is  often  occasioned  by 
'  asers  oainios^  lovo  of  diasiiiatioo,  indiffermoe  to 
home,  a  morbid  passion  for  change,  or  a  roving 
fondness  for  foreign  scenes  and  objects ;  it  sijine- 
times  arises  from  no  worse  cause  than  mcoasid- 
er  a  inaetical  ignofsaee  of  a  landlord's 


responsnrfHties  to  his  peoiriK  and  true  intereet 

in  his  estates ;  and,  even  when  arising  from 
circumstances  which  perfectly  justify  it  or 
render  it  inevitable,  it  frequently  is  uncom> 
pensated  by  a  qrstem  of  agenoy  sofidently 
enlightened  in  policy  and  liberal  in  feeling ; — 
and  in  all  these  cases,  comprehending  the  vast 
minority  of  the  multitudinous  instances  in  which 
it  exists,  sbsenterism  mnst  bs  pmnonnosd  an 
enormons  evil ; — it  breaks  up  some  of  the  most 
important  natural  c^nr.f^rions  of  sticiety, —  it 
withdraws  from  a  district  a  large  amount  of 
the  capital  pfodvoed  in  it,  or  of  tiie  prodnet  of 
its  labour,  or  of  its  only  true  and  staminal 
wealth  f»nd  expends  this  in  places  with  which  it 
has  little  or  no  community  of  interest, — it  either 
oompeh  shopkeepers  and  artisans  to  ttru^le 
with  the  utmost  discouragement  and  poverty,  or 
obliges  them  to  witliJrnv,'  tlicir  useful  rivwfitions 
from  the  aid  of  the  local  farmers,— it  withholds 
sanction  from  industry,  countenance  from  honest 
emulation,  and  stimulus  from  zeal  and  enter- 
prise,— it  permit^;  hnd  to  be  maltreated,  fertile 
soils  to  be  scourged  to  exhaustion,  lawns  and 
reserved  fields  to  be  driven  to  waste,  and  enclo- 
sares,  plantations,  and  lbmi>bniljKttgB  to  be 
flilapidated  and  destroyed,  —  it  sets  up  a  be- 
M'itching  and  powerful  example  of  unconcern  for 
the  social  good,  and  operates  as  a  silent  yet  sure 
seduotion  to  a  morbid  state  of  moral  ftding^ 
it  shows  the  tenant  that  no  care  is  entertained 
for  him  by  hi«  siipcrior,  and  teaches  him,  in  re- 
turn, to  entertain  iittie  care  for  his  inferiors, — 
it  does  him  tiie  monstrons  indignity  of  eetimat> 
ing  his  value  only  )>j  the  brute  force  he  uses  in 
extracting  produce  from  the  soil,  and  in  conse- 
quence either  destroys  his  self-respect,  or  incites 
him  to  despiss  his  landlord,  and  probably  con- 
temn all  the  wealthy  and  the  educated  classes  of 
society, — it  deprives  him  of  sympathy  in  trouble, 
of  assistance  in  difficulty,  of  support  in  momen- 
tary poverty,  and  of  protection  and  gnidanos  in 
a  season  of  distress  and  insurrection, — it  allows 
the  local  mnL'istmcy  to  be  held  by  agents  or  un- 
derhngs,  tlirows  down  all  hindrances  to  the  influx 
of  evil  oomisenoii,aiidcnntes  a  pomaM  predis' 
position  to  lawlessness  and  distnrbanos,— and 
thus,  if  it  do  not  provoke  open  outrage  and  un- 
blushing vice,  it  will  at  the  least  nurse  disafleo- 
tion,  deteriorate  property,  and  convert  a  body  of 
men  who  might  havs  been  pre<eminently  and  com- 
fortably  industrious  into  a  ragged  rabble  of 
heartless  sluggards.  "Circumstances,"  remarks 
Mr.  Martin  Doyle,  "may  in  some  instances  alle- 
viate the  evil ;  bat  it  requires  littk  more  than 
the  passing  eye  of  compassion,  to  mark  and 
establish  the  principle  evinced.  —  oja  U>c  one 
hand,  by  the  order,  industry,  and.  comfort  of 
thoss  ivitbin  the  sphere  of  residii^  influsncor^ 
and  on  the  otlier,  by  the  squalid  negligence,  the 
lounging  laziness,  and  despairing  aspect  of  a  ten- 
antry, witliout  a  landlord  to  whom  they  might 
apply  for  ooiinsei,  enoooragementy  indulgenoe, 
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or  relief.  By  this  unnatural  separation,  the  so- 
cial duties  aro  abandoned,  and  their  connecting 
links,  on  which  deptiudii  the  rery  oxistenoe  of 
Bfe,  am  htokw.  amndar.**  T«b  no  toiiHil, 
on  even  a  bad  absentee's  estate,  will  ever  fall 
into  vice,  or  into  sluccgardlinc??,  or  even  perhaps 
into  serious  difficulty,  without  grievous  fault  of 
bit  owiL  A  IwdUNrd't  hSSSmg  to  paiann  his 
peculiar  duty,  relaxes  not  in  the  slightest  the 
moral  responsibility  of  the  tenant,  but  ought 
rather  to  rouse  him  to  increased  iirmness  in  re- 
aohitioa  tad  aaridniiy  in  oondnot  BfwytentBt 
ought,  on  grounds  of  religion,  of  morality,  or 
even  of  plain  common  sense,  to  make  the  most 
of  his  circumstances ;  and,  if  he  wants  the  en- 
eonngemento  and  aidi  of  a  rerideat  and  good 
landlord,  he  ought  to  have  spirit  enough  to  do 
perfectly  well  without  them,  and  r]ip;nit3'  enough 
to  prove  to  all  around  him,  that  be  at  leofit — 
though  only  a  poor  and  haidr^irocidag  tenant' 
can  live  in  comfort  on  his  native  soil. 

ABSINTHINE.  The  bitter  principle  of  the 
wormwood,  or  Artemisia  ai>siiuAium.  It  has 
tonic  irirtnos.  See  Woanwoon. 

ABSORBENT  IN  CHEMISTRY.  Any  sub- 
stance possessing  the  power  of  receiving  liquid 
or  gaseous  bodies  into  itself,  with  or  without 
ehemical  action. 

ABSORBENT  SOILS.  Such  soils  as  most 
freely  absorb  mois^ture  from  the  atmosphere. 
Yet  though  the  absorbing  capacity  of  soils  is 
iiBii&Uy  defined  at  having  reference  only  to  mois- 
ture from  the  atmosph^,  it  is  equally  distinct, 
and  scarcely  le^  important,  in  reference  to 
gases  from  Uie  atmosphere,  and  £rom  decompos- 
ing Tegetablet.  See  artielet  Anution  and  fioirt. 

ABSORBENT  SYSTEM.  An  intricate,  mi- 
nute, and  wondrously  ramified  organism  of  vessels 
and  glands  in  the  animal  structure  of  man  and 
quadrupeds,  for  oonveying  into  the  drcuhition 
such  fluids  as  are  requisite  for  repairing  the  con- 
tinual consumption  of  the  blood.  Every  j^rtion 
of  even  the  more  solid  parts  of  the  animal  budy 
nndtrgoet  continual  progreoiTO  change,  or  au^ 
fers  a  gradual  dktolntion  of  all  its  existing  sub- 
stance, and  a  correspondingly  gradual  accession 
and  appropriation  of  entirely  new  matter.  The 
grand  organitm  ibr  repairing  the  constant  waste 
and  dissolution  of  the  solid  parts  of  the  body  is 
the  circulation  and  deposition  of  the  blood ;  and 
the  correlative  organism — or  that  for  supplying 
the  consequent  continual  consumption  ot  the 
blood — ^is  the  absorbent  qrstem.  This  sjrstem  de- 
rives its  material"  partly  from  the  juices  which 
are  formed  by  food,  and  evolved  out  of  the  pro- 
oew  of  digestion, — partly  from  gaseous  suhttances, 
received  through  the  pores  of  the  skin, — and 
partly  from  the  melting  down  of  such  minute 
portions  of  the  body  as  have  completed  their  funo- 
tions  in  the  animal  economy,  or  of  sudh  at  can  be 
spared  for  compensating  temporary  or  OCCational 
deficiencies  in  the  quantity  of  the  jtiip'^s  Rnpplifd 
by  the  digestion  of  food.   The  vessels  or  tubes  of 


ABSORBEiNT. 

the  absorbent  system  are  thin,  nearly  transpa- 
rent, and  very  minute ;  they  appear  to  be  ex- 
tremely delicate  in  their  sides,  and  yet  they  poa- 
atti  cottpamtively  great  skrength;  thej  aMbit 
a  contractile  power,  and  have  numerous  valves 
which  compel  the  fluids  within  them  to  flow  only 
in  one  direction ;  and  their  chief  or  grand  tubes 
arc  provided  with  numefona  glando,  or  glanid4ike 
organs,  which  seem  to  elaborate  some  requisite 
change  upon  fluids  in  their  progress  toward  de- 
position in  the  vascular  system.  The  glands,  in- 
deed, aM  not  Tsrj  well  undtntood ;  ]ret  thcj  ob- 
viously accomplish  some  important  purpose  in 
preparing  the  fluids  for  their  destination;  and 
one  or  more  of  them  are  concerned  with  every 
Stream  of  afeaoibent  fluid  in  the  councof  its  pas- 
sage. The  glands  may  be  seen  in  the  mesentery 
of  the  ox  or  the  hor«e,  when  the  animal  is  opened; 
or  tliey  may  be  di£tiucily  felt  in  the  neck  or  undtf 
tiiejaw. 

The  tubes  of  the  absorbent  system  constitute 
two  divisions  or  sub-syptems,  called  respectively 
the  lacteals  and  the  lymphatics.  "The  lacteal 
abanbants  are  situated  in  the  mesentery  and  in- 
testines, whence  they  draw  diyle,  a  nutcittoua 
fluid  by  which  the  blood  is  nourished  or  aug- 
mented. The  chyle  is  carried  forward  from  the 
mesentery  into  a  tuba  cailed  the  thorade  duct» ' 
which,  passing  up  by  the  side  of  the  aorta,  pours 
its  contents  into  the  heart  through  the  mcfiiinn 
of  the  jugular  vein.  The  lymphatic  absorbents 
differ  firam  the  latter  only  in  being  rituated  over 
the  whole  body,  and  being  the  recipients  of  the 
various  matters  of  the  body  ;  v,  hereas  the  lacteals 
appear  to  absorb  the  chyle  only."  The  lacteals 
open,  by  exoeecUn^  minute  mouths,  on  the  innar 
surface  of  the  stomach  and  inte8Une%  and  oon- 
stitute  the  connecting,'  or<'am?m  between  digea> 
tion  and  the  supply  of  blood ;  and  the  lymphatica 
open  on  many  interior  parts  of  the  body,  and  on 
nearly  the  whole  of  its  exterior  parts, — ^they  are 
so  intricately  ramified  and  so  exceedingly  muTti- 
tudinousas  to  defy  enumeration  by  an  anatomist, 
—they  eventually  convey  th^r  contents  to  tha 
same  destination  as  the  lacteals,— «nd  they  re- 
move the  residue  of  nutrition,  take  up  such  i>«>r- 
tions  of  the  body  as  can  be  spared  for  compensat- 
ing deficient  nourishment,  imbibe  fluids  through 
the  pores  of  the  skin,  and  ienre.  under  stimulat- 
ing medicinal  action,  to  carry  oft'  foreign  or  un- 
healthy juices  in  various  cases  of  disease.  In  all 
animals,  the  lymphatics  snfl'er  inflammation  in 


L. 


the  vicinity  of  sores ;  and  in  the  horse  they  are 
subject  to  a  peculiar  disorder  called  Faecy  :  which 
see.  "  We  use  our  power  over  these  vessels  in  the 
horse  medicinally.  We  stimuhte  the  absorbents 
to  take  up  diseased  solutions  of  fluids  from  vari- 
ous parts  of  the  body,  as  in  watery  swellings  in 
the  legs,  by  mercury  and  by  friction,  or  by  pres- 
sure in  the  way  of  bandage.  When  depcdtt  are 
made  of  hard  matter,  or  ligament,  or  bone,  wo 
stimulate  them  by  blistering  or  by  firing.  It  is 
by  stimulating  the  absorbents,  that  splints  and 
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gpaTins  are  removed.  Kxercise  is  a  rcrj  power- 
ful stimulus  to  absorbents ;  thus  it  is  that  swolled 
legs  [sweUingH  in  the  legs}  ue  removed  by  half 
MliiKur'teieNiaft.  &iUMlMtM,«lieIjmphatifli 
are  more  Uabb  to  dieiiao  than  the  lacteals,  but 
in  man  the  rfver^e."  [iowr/o??'*  Ency.  of  Agr^ 
Soiue  writers  give  the  name  lyaiphatioi  to  all  the 
fHMb  of  tlM  afanrbent  isyiltm;  aad  otikcn  dUs* 
tribute  tht m  into  three  danMor  Bub-eystems, — 
res^l-'  "f  til'--  ^W\\  ivhf'^e  porf'«  admit  moisture 
into  the  body,  votwUd  which  drmk  up  tbe  obyl^ 
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and  convey  them  into  thft  dnolatioB.  See  ar- 
tick-jj  Glakm,  ABMatmov  is  Araujiy  and  Lxm- 

PHYTIC  YkSSSU. 

AfiSOBB£NT  TRB&TBISNT.  Thaiuewad- 
■jnigtsatioi^  in  TtrUrwary  medicine,  of  drugs  for 
internally  n«Mitralizing  acida  or  cxtorafdly  ab> 
Si»bing  moiiituxe.  Pr^ared  chalk  and  similar 
whetanww  axe  adniliiUtttMd  for  the  purpose  of 
daftioying  acids  vfaidi  lodge  in  the  stomach 
and  bowels,  and  which  are  originated  by  wonk 
digestion ;  and  wheat  flour,  fialsminfl  powder, 
AimeDiaw  bole,  and  some  other  dry  and  finely 
fttlfcrized  substances,  are  applied,  in  dnatisgs  be- 
tween fulds  of  tlie  skin,  in  powderings  upon  the 
sur£u»,  and  in  other  methods,  for  the  cure  of 
filled  ddn,  wounds  firom  friction,  excoriations, 
Uistera,  difiiu«d  bruises,  sores  between  the  toes 
of  dogs,  foul  in  the  foot  of  black  cattle,  foot-rot 
in  sheep,  canker  in  the  foot  of  the  horse,  and 
■onw  vmrieties  of  the  disease  called  mange.  The 
absorbent  powdm  are  oocssUnuJly  used  also  as 
styptics  to  arrest  haemorrhage. 

ABSORPTION  IN  ANIMALS.  The  funcUon 
of  aibsoibent  vessels,  by  virtue  of  which  they  take 
up  substances  from  without  or  within  the  body. 
Two  great  divisions  have  been  marl'  <  f  this  func- 
tion, i.  £xt«rDal  absorption,  or  the  absorption 
<^  composition,  which  obtains,  from  without  the 
organs,  the  materials  intended  for  their  composi- 
tion, and  which  takes  place  not  only  at  the  ex- 
ternal surface  of  tlie  body,  but  also  by  that  of  the 
mucous  membranes  of  the  digestive  and  respira- 
tory passagcsL  Henoe,  agidn,  the  division  of  ex- 
ternal absorption  into,  1st,  cutaneous,  inteBtinal, 
or  digestive;  and,  2d,  pulmonarv  or  respiratory. 
The  great  agents  of  external  absorption  are  the 
veins  and  chyliferous  ycisslBd  TI.  Intonal  ab> 
sorption,  OT  the  absorption  of  decomposition,  which 
takes  up  from  the  or^^^ans  the  materials  that  have 
to  be  replaced  from  the  exhalauts,  and  in  which 
the  grnt  agsnts  azo  pvobaUj  the  lympliatici. 
Internal  .ih^orption  is  subdivided  into,  1st,  mo- 
lecular, nutritive,  or  organic  absorption,  which 
takes  up  from  each  organ  the  materials  that  cou- 
iMta  it,  so  that  the  deeompodtion  is  always  m 

tytilxhrxo  with  the  deposition;  2d, the  absorption 
of  recrcrnr*ntitir\l  ^'ecroted  fluids,  such  a8th»'  fltitd 
of  the  serous  and  synovial  membranes,  which  are 
iWitiiiHy  firhaKnfc  hut  futvinf  no  sxtemal  out- 
let, would  augment  indefinitely  if  absorption  did 
net  xemoTo  them  as  depoaitedi  3d,  the  absorp- 


tion of  a  ptit  of  the  excrementitial  secreted  inidi 

08  thoy  pnsa  over  tb^  expTPtory  pn!««a{?ef? 

ABaORFTlON  IN  CiliaUij'iiiY.  A  tcrniva- 
rioody  employed  to  denote  the  piopesty  and  ao* 
tion  of  certain  solids  and  liquids  to  take  gases 
into  their  own  mass  without  materially  altering 
their  principal  and  esisuntial  duuacters.  All 
aofids,  aa  soon  as  they  acquire  the  requisite  de- 
gree of  poNiity  or  division,  axUliit  tiie  fiuulty  of 
abeorbing  gases,  but  none  so  much  m  as  char- 
coal Saussnrs  fi>und  that,  in  Si4  to  36  hours,  one 
-rolnme  of  boxwood  chavooal  aboorbadF— of  aaa- 
monia,  90  volumes;  of  sulphuric  acid,  65;  of  car- 
bonic acid,  36 ;  of  oxygen,  9  26 ;  of  hydrogen,  1*76. 
The  rapidity  and  quaati^  of  the  absorption  de- 
pend on  the  drjnsss  of  the  duurooal,  its  degree 
of  porosity,  the  pressure  of  the  gas  to  be  absorbed, 
the  temperature,  the  nature  of  the  gas  itself 
(the  most  easily  liquefied  being  the  most  exten- 
sively abaosbod),  and  its  purity.  Metals  la  astate 
of  aateniivsly  fine  division  ezhihii  abserbsBt 
powers  not  inferior  to  charcoal.  The  nbsorption 
of  gfksea  and  vapours  by  liquids  depends  on  oir> 
cumstaaota  rimilar  to  absorptlaa  by  solids.  A 
liquid  will  of  course  absorb  more  gas,  the  less  of 
the  same  gas  it  already  contains.  One  volume 
of  alcohol  absorbed  of  gas ;  one  of  ether, 
2-17 ;  of  linseed  oil  of  water,  106.  The  spe- 
cific gravity  of  liquids  exercises  much  influence 
on  the  absorption,  for  all  licjuids  lighter  than 
water  surpass  it  in  absorbent  power,  while  those 
heavier  fall  below  it :  yet  an  aacact  law,  in  this 
case,  cannot  be  laid  down.  The  volume  of  gas 
abeorbed  by  a  liquid  is  the  same  under  any  pres- 
sure, the  temperature  being  constant;  and  the 
weight  of  gas  is  directly  proportional  to  the 
preamre  on  the  gas.  Suppose  wo  have  100  cubic 
centimeters  of  water,  with  a  sufficient  quantity 
of  carbonic  acid  enclosed  in  a  vessel  at  a  tem- 
perature of  (W  ^"  F.,  connected  with  a  forcing- 
pump  :  after  some  time  the  water  will  have  taken 
up  lOG  cubic  centimeters  of  the  gns,  or  196-6 
grammes,  liy  doubling  the  pressure,  the  same  bulk 
will  bo  absorbed,  but  the  weight  will  be  393  2 
grammss;  bj  trebUng  the  pressure,  the  weight 
w'^ll  be  rjSn  F;  grammes.  On  this  action  depends 
the  preparation  of  artificial  mineral  waters. 
The  reverse  takes  placu  when  the  pressure  is 
diminidied.  Thus,  if  a  liquid  be  dniged  at  or- 
dinary atmospheric  preFsure,  and  this  presfftire 
be  lowered,  a  portion  <if  c^as  escapes  until  the 
same  volume  remains  in  the  liquid  as  it  is  capa- 
ble of  abeorbing;  or  if  it  had  been  ehaiigsd  under 
high  pressure,  the  exccE.s  escapes  when  the  pres- 
sure \°,  removed, — a  phenf  men<ni  constantly  oc- 
curring with  beers,  mineral  waters,  and  other 
eflTervescing  drinks.  The  devdopment  of  heat, 
by  the  absorption  of  a  gas,  is  a  curious  circum- 
stance. It  18  generally  greater  in  proportion  to 
the  amount  and  rapidity  of  absorption.  The 
phenomena  of  ehemieol  ahaoipHon  are  refervsd 
either  to  capillary  or  chemical  attraction;  but 
the  subject  is  yet  enveloped  in  obscurity. 
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ABSORPTION  IN  PLANTS.   The  process  by 
'  which  plants  take  in  their  nourishment.   As  a 
plant  has  no  one  organ  similar  to  the  mouth  of 
an  uiflMd,  it  might  seem  to*  taparfioblobMrvdr 
to  be  incapable  of  receiving  nourishment,  and 
was  formerly  regarded  by  even  botanists  as  nour- 
ished by  methods  which  were  comprehensible 
onlj  ia  thaoty,  sad  oovdd  not  bo  nilsi^ooted  to  the 
test  of  oboemtion.  Yet  leaves  and  flowers  have 
always  been  observed  to  be  refreshed  by  the  ac- 
cess of  air  and  moisture,  and  must,  in  oonso- 
qoeaoe,  be  nomiihed  bf  ineuii  of  inhriing  and 
ftbeorbing;  Mid  entife  pleate  have  alwegrs  been 
known  to  grow  and  acfiiTniilat<»  substance  when 
rooted  in  the  soil,  and,  in  consequence,  must  be 
nooriahod  by  some  prooeei  of  fteding  through 
j  the  roots.  I9ie  total  want  of  any  individual  organ 
■  of  the  nature  of  t\  inontb,  shnplv  ovincpp;  thnt  nil 
I  vegetable  nourishment  must  ha  obtained  in  the 
I  form  of  gas  or  liquid,  and  received  or  drunk  up 
through  numerooa  minute  stomata  or  poma. 

The  epidermis  or  outer  bark  of  plants  was  de- 
scribed by  some  of  thf  earlier  vegetable  physiolo- 
:  gists  as  of  so  compact  a  texture,  that  no  eye,  even 
i  when  aided  hf  die  beat  mieroeoopea,  oonld  dia- 
I  cover  in  it  any  pore  or  aperture ;  yet  it  was  clearly 
,  discovered  by  the  celebrated  naturalists,  Hedwi  jr 
and  Pe  CandoUe,  to  abound  in  pores  and  it  dia- 
doees  its  proAuely  porous  ehaneter  to  the  most 
common  observer  who  uses  a  microscope  of  suffi- 
cient power.   If  a  plant  of  any  species  of  moss, 
so  far  dried  as  to  have  shrunk  or  shrivelled,  be 
immened  in  water,  it  wfQ  immeiBately  begin  to 
imbibe  moistniO!,  and  will  speedily  reacquire  its 
original  plumpness  and  verdure ;  and  it  obviously 
receives  the  aliment  which  revives  it,  only  through 
the  medium  of  the  porea  of  its  qpldermis. 

If  the  bulb  <tf  a  hyadnth  be  placed  in  such  a 
manner  upon  a  glass  vessel  nearly  filled  with 
water  that  only  the  lower  parts  of  the  radical 
fibres  shall  be  immersed,  it  sends  up  the  elements 
of  a  stem,  or  vsrj  eridentlj  begina  to  grow,  and, 
at  the  same  time,  occasicms  a  perceptible  diminu- 
tion in  the  volume  of  the  water;  so  that  it  ob- 
viously absorbs  liquid  through  minute  tubes  of 
the  radical  fibfee,  and  daborates  this  into  the  ia> 
crease  of  substance  whioh  oonstitutes  its  growth. 
All  roots  terminate  in  a  greater  or  less  number, 
most  of  them  in  a  great  multitude,  and  many  of 
diem  in  literal  mjFriads,  of  minnt^  absorbing, 
drinking,  epongloles,  or  spongelets,  situated  at 
the  ends  of  fine,  filiform,  terminal,  radical  fibre f 
These  countless  and  microscopically  small  organs 
are  pulpy  and  bibulous,  and  bear  the  name  of 
spongiolei  or  qpoogdets,  in  oonsequenoe  of  their 
driuking  up  moisture  from  the  soil  as  if  they 
were  little  sponges.  They  consist  severally  of  one 
or  more  central  ducts  or  vessels,  enveloped  by  a 
eelluhur  dssue,  but  without  any  epidemds;  and 
they  constitute  the  grand  apparatus  by  which 
plants  obtain  from  the  soil,  and  from  its  aerial, 
saline,  and  aqueous  accompaniments,  the  chief 
materials  of  their  growth  and  subetanoe.  A 
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knowledge  of  their  existence,  and  of  tbo  nnture  i 
and  importance  of  their  functions,  explains  the  | 
reason  of  the  scientific  gardener's  eare  to  pre^^  ■ ' 
serve  the  extremities  and  minutest  fibres  of  thn  > 
roots  of  any  choice  plants  which  he  is  transplant- 
ing ;  it  explains  also  the  advantageousness  of  lift-  i 
ing,  with  as  full  a  ball  of  adhering  soil  as  possible,  1 1 
all  such  garden  plant*  as  are  designed  to  be  potted,  < 
transported  to  a  distance,  or  otherwise  kept  alive  ;  ' 
it  shows  also  why  damage  is  inflicted  upon  a  '| 
transplanted  shrub  or  tree  by  cutting  away  a  coa-  ' 
sidefable  portion  of  ita  roots,  or  by  not  assigning  ;  { 
it  in  its  new  position  a  soft  wide  bed  for  the  easy,  ' 
rapid,  and  extensive  formation  of  new  radicles  j  j 
and  spongioles ;  and,  to  every  gardener  and  farmer  , 
of  oidiiwiy  leieetion,  it  wUl  suggest  a  crowd  of 
valuable  hints  as  to  the  most  benefmal  method 
of  condiictinfT  hoeing,  transplantin^r.  nndaU Other 
operations  which  alTect  the  roots  of  planta. 

The  spongioles,  it  must  be  understood,  are  not  I 
distributed  over  the  whole  of  a  plant's  roolsi,  but  | 
are  situated  only  at  the  extremities  of  the  small, 
hairy  radicles  or  fibres.   All  such  portions  of  a  ,  i 
root  as  possess  an  epidomis,  or  have  acquired  a  * ) 
eertdtt  degree  of  consistency,  are  destitute  of  I 
spongioles ;  yet  all  the  root?  nni  rootlets  fairly 
ben(>ath  the  soil  arc  continually  lengthening  and 
ramifying, — and,  in  the  whole  of  their  growth, 
they  prodde  and  abnoet  dothe  diemsdves  with  | 
new  series  of  the  filiform  radicles,  which  termi- 
nate in  spongioles.  Various  experiments  were  in-  j 
stituted  by  Hal^,  to  show  the  absorbing  power  \ 
of  roots,  and  the  force  with  whidi  it  acts ;  but  aa  ; 
they  were  made  diiefiy  on  the  sections  of  roots 
hi<^  bare  and  immersed  in  water,  they  afforded 
no  direct  illustration  of  the  natural  action  of  the  ^ 
spongioles, — collecting  nourishment  at  ten  tfaou^  j 
sand  different  points,  appropriating  it  with  a 
nicety  resembling  instinct,  and  drinking  it  up  in 
a  manner  and  with  a  power  akin  to  animal  vital- 
ity. The  power  which  the  spongioles  poassas  and 
exerdae,  in  diairing  liquid  from  the  soil  and 
pumping  it  into  the  interior  of  trees  or  of  other  , 
plants,  cannot  be  very  accurately  calculated ;  yet 
it  has  been  ascertained  with  sufficient  approxi-  , 
mati<m  to  be  distinctly  nndeistood,  and  to  ba  [ 
made  the  subject  of  comparison ;  and,  when  the  | ; 
minuteness  of  the  spongioles  is  taken  into  ao-  1 1 
count,  this  power  must  be  pronounced  perfectly  < 
stupendous,  and  is  seen  to  icsdve  itself  not  into  I 
any  mechanical  principle,  no  matter  bo'.\  m  a^jni-  , 
ficcnt  but  into  the  mysteriooB  and  indefinable 
principle  of  ii/e. 

The  action  of  the  spongioles,  however,  is  ^ 
from  being  uniform  in  different  descriptions  of  ;  i 
impregnated  soil  or  liquid,  but  is  materially  mo-  I 
dified  by  the  mechanical  character  of  the  ingre-  j  j 
dients  which  it  holds  in  solution.  If  a  plant  be  1 ! 
phMwd  in  water,  mixed  with  gum,  sugar,  or  any  I  > 
other  similarly  viscous  substance,  it  will  absorb  . 
a  larger  proportion  of  the  water  itself  than  of  the  ,  j 
accompanying  ingredient ;  if  placed  in  water, 
mixed  witii  any  substance  whldi  does  not  ae&r 
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.  Mj  thicken  it,  hat  which  exerts  a  noxious  in- 
I  flnence  on  ratable  growth,  it  will  mburV  »  foil 
I  proportion  of  the  Moompanjing  ingredient ;  and 
,  if  pla(^  in  water  mixed  with  a  substance  which 
xaj  sensiblj  thickens  it,  jet  which  exerts  a  nu- 
txitiTe  and  benign  influence  on  the  vegetable 
j  soGMMif  ,  it  will  Mflue  to  ttko  np  *  ftir  propor^ 
lien  of  ihr  accompnnvmg  inf^redient.  Plants, 
ilfijT  exsmplo.  whicJi  are  placed  in  water  holding 
I  in  solution  some  sulphate  of  copper, — a  substance 
I  «l  fwxiioxioiii  <di>mtwv— win  ahsoil)  tlM  liquid 
almost  as  freely  as  if  it  were  pure  water ;  plants 
which  are  placed  in  solutions  of  gx\m,  of  various 
proportions  of  thickness  or  visoositj,  will  absorb 
jl  sane  proporlioii,  thoogli  noi  a  due  one,  of  the 
;  hut  viscous  solutioDf— Mild  will  alwirb  r  less 
proportion  of  the  more  viscous  solution  — and 
i  will  ahscdtttely  perish  in  such  solutions  as  are 
|l  Ui^viaeoiui;  and  plantowhidi  are  placed  in 
the  drainings  of  dnnghiUi,  or  in  such  waters  as 
hold  in  solution  or  suRpension  the  liquefied  or 
i  miaotelj  divided  product  of  the  decomposition 
ti  of  orgaaio  nlMta&ees,  aheorb  smaller  quantities 
j  of  these  liquida  than  thef  would  of  pure  water, 
and,  at  the  snme  time,  derive  from  them  a  lar^rcr  I 
proportion  of  the  elements  of  nutrition  and 
growth.  The  spongioles  thus  appear  to  be  con- 
troQsd,  to  a  gnat  dagwe,  hy^  laaehanifflal  oon^ 
dition  of  the  liquida  mixed  with  the  soil ;  and  are 
probably  obstructed,  by  varions  !?ubstances,  espe- 
ciaii)'  hj  such  as  are  viscous,  in  the  pores,  cells, 
«r  inwigM  of  tbeir  arneoiliim^y  miimto  tubes, 
j  One  tYporimenter,  however — BL  Pollini— Ibfond 
thit  plants  which  he  used  absorbed  different 
I  kinds  of  solutions  without  much  seeming  regard 
totUr  inpeetiTe  d  eg^rees  of  Tiiooattyt-Miia  that 
,  thijf  absorbed  more  of  sogv  than  of  gQlB»  and 
!  more  of  potass  or  of  common  salt  than  of  the 
j  soetatew  the  nitrate  of  lime.  This  experimenter 
I  fMttd  ibo  that,  wlimi  thA  oztnmitiMof  tlio  root! 
wers  cnt  away,  so  as  to  divest  a  pHaiit  of  Ifti  spon- 
gioles, and  when  the  mere  stumps  of  the  roots  or 
horizontal  sections  of  the  absorbing  tubes  were 
plungsd  ia  variooa  •olntions,  absorption  ceased 
tobe  awffiliod  by  the  tame  meehaniqJ  oonditkmi 
ss  before,  and  took  up  indifferently  all  the  kinds 
of  salts  which  the  several  solutions  contained. 
I  the  spongioles  of  one  set  of  plants  would,  in  cou- 
,lsiq|asiieevneB  to  be  VHydiffumitfy  ovgaaiaod 
from  the  spongioles  of  other  sets  of  plants, — those 
of  some  more  readily  admitting  certain  sub- 
itSBoes  tiiau  those  of  others, — those  of  the  smaller 
inpoitiflii  of  plaiita  afteted  only  in  a  araaU  do- 
gree  by  the  mechaaidal  oonditlon  of  liquids,— and 
tho*?  of  the  larger  proportion  affected,  for  the 
most  part,  in  a  very  great  degree ;  and  the  spon- 
l|  poH  bi  aD  caw ■  though  fiur  nofe  nuakedly 
ijia  the  latter  cases  than  in  the  former— would 
mm  to  afford  a  fnr  more  qualified,  hesitating, 
^  and  elective  admissioa  <^  many  substanoee  in 
I  idMian thank taaipoiarilyaibnied by tfaahori- 
j  Mutil  sections  of  the  absorbing  tuboi.  A  plant 
|.sttlifa«Bly  two  orthne  days  inatohition  of 


IN  PLANTS.  16 

sulphate  of  copper,  but  will  live  ei^t  or  ten  days  j 
in  a  oolation  of  gum ;  yet,  as  has  boen  alr^y 
stated,  it  aboorbo  oomparatively  much  of  the  ml* 

phate,  and  comparatively  little  of  the  gum. 

The  absorbing  power  of  the  leaves  of  plants  was 
long  a  more  obscure  topic  thui  the  absorbing  : 
power  of  the  mots;  bat  it  waoinvettigated  with  | 
considerable  success  by  the  naturalists,  Duhamcl 
and  Marriotte,  and  very  distinctly  ascertained  by 
the  experiments  of  M.  Bonnet  of  Geneva.  The 
nuiin  objeet  of  H.  Bonnet*a  experiment!  amuned 
that  a  leaf  possesses  an  absorbing  power,  and  ' 
sought  to  determine  whether  it  exerts  this  power  j 
alike  on  both  of  its  surfaces.  **  With  this  view," 
says  Keith,  "  he  plaoed  a  nnmber  of  leaves  over 
water,  so  as  that  they  floated  on  it  bnt  wire  not  ' 
immersed;  some  with  the  upper  ^;urfacc,  and 
others  with  the  under  surface  applied  to  the 
water.  If  the  leaf  ret^ned  ita  nodnie  longest 
with  the  upper  Murftoe  on  the  water,  the  absorb- 
ing powf  f  of  the  upper  surface  was  to  be  regarded 
as  tlic  greatest ;  but  if  it  retained  its  verdure  the 
longest  with  the  under  surface  on  the  water,  then 
the  absorbing  powtf  of  the  nndsr  snr&oe  was  to 
I  be  regarded  as  the  trronto'^t.    Some  leaves  were 
fo\ind  to  retain  their  verdure  the  longest  when  ; 
moistened  by  the  upper  surface,  and  some  when  I 
mdstened  by  Um  onder  snifhoe;  and  some  were  I 
altogether  indifferent  to  the  mode  in  which  they 
were  applied  to  the  water.    But  the  inference  , 
dcducible  from  the  whole,  and  deduced  accord- 
ingly by  Bonnet)  was,  that  the  leaves  of  herbs  ab* 
sorbed  moisture  chiefly  by  the  upper  snrfaoe^and 
the  lenves  of  trees  chiefly  by  the  under  surface.  ' 
What  18  the  cause  of  this  singular  disparity  be-  | 
tween  the  absorbing  sorfoees  of  the  leaf  of  the  • 
herb,  and  of  the  tree  ?  The  phytical  canso  might  , 
be  the  existence  of  a  greater  or  of  a  smaller 
number  of  pores  found  in  the  leaves  of  the  herb  ^ 
and  tree  respectively.  The  obemical  cause  would  , 
be  the  peculiar  degree  of  affinity  existing  be-  j 
twecn  tlio  absorbing  organs  and  the  fluid  ab- 
sorbed. Duhamel  seems  to  have  been  content  to  ; 
look  to  the  physical  cause  merely,  regarding  the  : 
lower  snrfiioe    the  leaf  of  the  tree  as  being  en-  i 
dowed  with  the  preater  capacity  of  absorbing 
moisture,  chiefly  tur  the  purpose  of  catching  the 
ascending  exhalations  which  must  necessarily  . 
eome  in  contaet  with  it  as  they  rise,  but  which 
mi^i  possibly  have  escaped  it  if  absorbable  only  ! 
by  the  upper  surface,  owin^r  to  the  increased  j 
rapidity  of  their  ascent  at  an  increased  eleva- 
tion; uid  re^r^ng  the  npper  eui&oe  of  the  leaf 
of  the  herb  as  being  endowed  with  the  greater 
aliRorhinq;  power,  owing  to  its  low  stature,  and  > 
to  the  slow  ascent  of  exhalations  near  the  earth. 
This  did  not  throw  mudi  light  upon  the  subject ; 
and  the  ezpttiments  were  still  deemed  insufll- 
cient,  as  not  representing  to  ur  the  actual  pheno- 
mena of  vegetation,  though  the  fact  of  the  ab- 
sorption of  moisture  by  the  snxftoe  of  the  leaf  il 
fully  confirmed  by  such  phenomena."  The  ab- 
sorbing power  of  the  leaf,  however,  does  not  re- 
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quire  to  be  proved  or  illustraied  l>y  pxy)eriment 
aad  argument,  but  is  clearly  evinced  hy  three 
dMses  of  fiteta  which  ooour  under  almotfe  every 
j   person's  obs«rvati(;n,  and  are  perfieotly  intelUgiUe 
I   to  the  humblest  understanding, — the  fall  of  thick 
j   vapours,  the  £aU  of  rain,  and  the  artilicial  water- 
j  ing  of  plants.  When  *  fog  <»>  a  heftvy  dew  oooon 
after  a  long  drought  and  previous  to  the  fidl  of 
!   rain,  drooping  and  sickly  plants  begin  to  revive 
and  to  resumo  their  verdure,  in  the  total  absence 
of  any  penetratloii  of  moisture  to  the  soil  around 
their  routs ;  and  when  gentle  rain  descends,  or  a 
light  artificial  watering  is  given,  they  in  the  same 
way  exhibit  obvious  appearanoos  of  Ireshening 
and  invigoration,  before  the  moisture  has  time  to 
affect  them  otherwise  than  through  the  leaves, 
;  or,  at  the  utmost,  through  the  epidermis  of  the 
;  branches  and  the  stem.   The  sxidden  arresting  of 
j  exudation  or  transpiration  of  the  juices  within 
the  pUnt  by  the  stop^ng  up  of  the  pons  or  Bto- 
,  mata  of  the  leaves,  might  probably  be  assigned 
:  by  some  persons  as  an  explanation  of  the  refresh- 
ing or  revival ;  yet  though  both  this,  and  some 
ii^pne  of  abeorption  throu^  the  pofes  of  the 
epidermis,  may  be  admitted  to  operate,  they 
clearly  cannot  possess  sufficient  force  to  produce 
.  the  whole  breadth  of  the  phenomena ;  and  the 
main  oanae  must  be  sought,  where  •reea,  n  cue- 
I  less  onlooker  may  almost  inia^ne  himadf  to  see 

it.  in  the  absorption  of  tlie  leaves. 
I     The  moisture,  then,  which  a  plant  requires  for 
I  its  nouridunent,  is  reoeived  partly  through  the 
pores  of  the  epidermis  of  the  stem,  the  branohei^ 
the  fruit,  and  tlie  hard  parts  of  the  root, — partly 
through  the  spongioles  at  the  extremities  of  the 
mdkflss^ — and  partly  through  the  stomata  or 
little  mouths  of  the  leaves  and  the  flowers.  The 
quantity  of  liquid  taken  up  from  the  soil,  or 
drank  in  from  the  atmosphere,  very  widely  varies 
I  in  different  conditions  of  the  weather,  at  diii'er- 
I  eut  seasons  of  the  year,  and  at  difierent  Stages  in 
!   the  life  of  the  plant;  but  its  varying  amount 
j  seeuis  much  less  closely  connected  with  the  pro- 
cess of  absorption  than  with  that  called  the  asoent 
of  tiie  lapi  See  Asokiit.  The  quantity  of  liquid 
absorbed  is  much  greater  during  the  play  of  light 
I  and  heat  than  during  the  period  of  dnrknosa, — 
much  greater  during  the  succulenoy  of  both  soil 
and  plant  than  during  the  prevalenoe  of  aridity, 
j  — much  greater  in  spring  than  in  autumn, — in- 
calculably greater  in  spring  than  in  v-intcr, — 
i  much  greater  during  the  evolution  and  vigour  of 
I  the  leaves  than  during  their  ripenm  and  mel- 
lowing,— and  much  greater  during  the  period  of 
the  whole  plant's  most  rapid  growth  than  during 
the  period  of  its  old  nge  and  incipient  decay. 
The  vast  preponderance  of  a  very  few  ingredients 
j  in  eonstituting  the  body  or  bulk  of  all  vegstri>les, 
I  proves  that  absorption,  as  to  the  substances  which 
'  it  takes  in.  ?«  nearly  uniform  throughout  the 
vegetable  kingdom  ;  and  yet  the  diversihed  action 
of  nsnnra^  the  wid^  diflferait  reqiects  in  whieh 
diffennt  plaiits  eshauit  tiie  soi^  and  the  mgtr 


IN  PLANTS.  |. 

billtie"  which  all  land  possesses  of  bcarinp  differ-  > 
cut  plants  in  succession  after  being  sickened  with 
each  preceding  one  in  tlie  series,  evince  a  dsgrae 
of  differences  in  abtotption  of  the  hif^kSit  iBk^ 
portance  to  the  purposes  of  cultivation. 

A  phenomenon,  closely  resembling  absorption, 
yet  softr  dilTevxag  from  it  as  to  be  more  properly 
termed  imbibition,  i.s  exhibitsd  by  out  plants,  ^ 
whether  soft  or  hard,  fleshy  or  fibrous,  but  par- 
ticularly the  woody.  When  the  cut  extremity  of  ; 
the  cut  branch  of  a  tree  is  placed  in*  water,  it 
drinks  up,  throng  the  tissues  or  tubes  of  tbn  | 
wood,  a  sufTlcient  quantity  of  water  to  preserre.  i 
for  a  considerable  time,  the  life  and  freshness  of  ' 
the  whole  plant ;  and  though  it  will  not  renew 
itself  or  maintain  its  own  healUi  Ufcn  a  ioet»  bat 
will  alter  and  rot  under  the  action  of  the  water, 
yet  it  cnnairain  imd  aerain  be  artificially  renewed  : 
by  the  simple  biicing  away  ul  m  much  of  it  as  i 
alters  sod  rots,  and,  at  eaeh  artiflcial  fenovation, 
it  will  present  an  active  surface  to  the  water, 
and  will  begin  to  imbibe  the  water  with  nearly  i 
as  refreshing  an  eiiect  to  the  whole  branch  as  at 
the  beginning  of  the  e^jieriment  If  a  smdl  | 
shrubby  plant'  be  lillsd  out  of  the  ground,  and 
cut  into  three  parts,  respectively  roots,  stem,  [ 
and  head,  each  of  these  parts,  when  its  lower  ex-  '  | 
trenides  is  placed  in  water,  will  drink  up  a  cer- 
tain quantity  of  the  liquid,  and  the  head,  or  \ 
branched  and  leafy  section,  will  drink  up  the  ; 
most.  If  the  cut  extremities  of  two  cut  branches 
of  raspberry,  the  one  fine  or  open  over  its  ssdion 
and  the  other  covered  with  wax,  be  pkced  in 
water,  and  exposed  to  the  sun's  rays,  the  former 
will  imbibe  one  hundred  and  tifty  grains  of  the  | 
liquid,  while  the  latter  will  imbibe  only  eight ; 
and  if  the  one  whose  ssction  is  covered  with  wax, 
first  have  only  its  extremity  placed  in  the  -water, 
and  next  be  totally  plunged  or  immersed,  it  will 
imbibe  no  more  by  inunersion  than  by  mere  con-  , 
tsetr^ns  rsnderiilg  it  pesbsbb  thal^  in  soma  { | 
cases,  absorption  through  the  pores  of  the  epider- 
mis is  very  inconsiderable.   A  branch  of  a  tree, 
first  severed  from  the  stem  and  Uien  deprive  of  , 
its  own  top^  will  imUbe  water  at  either  endy--  I 
either  when  placed  invsrtedly  in  the  water,  or  j 
when  placed  in  its  upright  or  natural  pomtion ; 
yet  it  imbibes  rather  more  freely,  and  Ufts  the 
water  a  little  higher,  in  the  latter  peaitian  thui  ] 
in  the  former. 

The  phen  -mcna  of  imbibition  are  o}>\-ioTtsIv 
those  of  the  rooting  or  propagating  of  the  woody  , 
sorts  of  plsnts  bj  cuttings  or  sfips.  A  proper  , 
cutting  requires  to  have  a  clean  section,  that  the 
tube?  or  tissue  may  be  fully  in  contact  with  the 
liquid  nourishment  in  the  soil ;  it  requires  ako 
to  have  one  or  more  eyes  or  joints  for  the  de- 
velopment of  roots  below  the  suiboe  of  tiu»  soil, 
and  one  or  more  fur  the  development  of  leaves 
and  branches  above  it ;  and  if  it  be  a  prime  cut-  '  ! 
ting,  it  will  be  a  twig  of  new  wood  upon  a  knee  i 
of  older  wood,  sp  as  to  have  the  pertLoB  flvr  do-  i 
velopmsat  as  soft  aa  possiUe,  and  the  aeetion  for  j 
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\  fanliSbitioa  ia as  liaid  wood  m  ponible;  tmd  ita 

'  fwecefg  or  failure  in  being  converted  into  a  living 
and  distinct  f)lant — provided  the  r^qnisite  condi- 
tims  M  to  soil,  (season,  and  situation  are  attended 
to-4rin  entirelf  depend  on  ite  power  of  maiiir 
taining  inibiMtion  till  new  organs  are  formed. 

I  If  the  extrt-mitj  rot  before  rootlets  arc  formed, 
the  whole  cutting  will  perish ;  but  if  the  extrem- 
ity drink  up  nourishment  till  rooilete  have  been 

'  sufBciently  evolved  to  succeed  them  in  drinking 
it  np  the  cnttinpj  necesjmrily  becomes  a  living 
plant,  imbibition,  though  not  a  strictly  natural 

I  pnoeo,  end  tlioagli  confined  within  Unite  end 
mbject  to  a  oempwratively  speedy  termination, 

i  thoB  accomplishes,  for  a  time,  all  the  purposes  of 

i|  absorption,  and  even  carries  them  out  to  the  re- 

The  power  of  imHbition  by  the  TtTened  end 
r.f  a  donbly  cut  twig  is  familiar  to  many  a  yonth, 
who  amuses  himself  with  sticking  pieces  of  wil- 
Im  and  popbra  In  all  wrta  of  waja  in  the 
'  ground,  and  observing  how  they  will  gvow ;  and 
,  the  inA-riority  of  the  power  in  the  reversed  end 
to  tim  m  the  true  end,  is  familiar  to  gardeners, 
.!  who  know  that  nentting  set  In  ita  natnral  pofll- 
tewiO  usually  develop  tiM  higher  buds,  while 
a  nittinff  svt  in  the  Tovcrsed  position  will  fre- 
queutiy  develop  only  the  lower  buds.   An  ex- 
periMBter,  who  doubted  idietlMr  the  superior 
I  iml^tion  bj  the  right  and  of  a  cutting  in  all 
the  instance"?  in  •which  vegetable  phv^inloinsts 
iud  recorded  it  might  not  have  been  occasioned 
'  by  intriMfe  though  unobaanredanparioKitj  in  the 
cutting  tlialf,  pro  vided  himsdf  witii  two  Immclies 
of  willow  as  nearly  equal  to  each  other  in  every 
;  fropertj  as  ho  oould  determine;  and,  having 
I  fiaesd  them  in  water,  the  one  with  its  right  end 
I  aad  the  other  with  its  inverted  end  in  the  Water, 
he  founi  thnt  the  inverted  branch  pushed  its 
roots  a  little  more  slowly  than  tike  direct  one. 
Bat  wood  ftthflMa  waler»  Aot  oalj  tirrongh  its 
I  team  when  tnnafanslj  eat»  but  also  through 
its  side  pores  or  tissues  when  denudcfl  of  the 
bark.    A  cut  branch  of  willow,  for  example, 
t|  vhioh  Jiaaan  its  transferse  section  dosed  up  with 
j  gam  mastic  or  with  a  thick  coat  of  wax,  and 
;  which  is  anv'^h-'re  stripped  of  a  rinpj  of  its  bark 
i  about  an  inch  in  length,  will,  when  immersed 
I  laagthwise  in  water,  imbibe  nourishment  through 
I  ^  side  tisaoea  of  ita  denuded  porlioa,  and  will 
?ra'^'i?.lly  form  rofitlets  and  buds,  in  exactly  the 
iuae  manner  as  a  branch  inserted  in  waUer  by 
its  free  cut  end. 

j   Akin  to  the  laat  of  tea  phanonaoa^  tho«gh 

■  e«eatially  different  from  it  in  principle,  ia  the 
j  iiygrometric  capacity  of  timber,  or  its  power  to 
f  take  up  and  retain  certain  quantiti^  of  moisture. 
1  Seffsataadoonataat  ia  thSa  hygaowatriooapaoity, 

! ;  that  every  Fpecimcn  of  wood,  when  exposed  to 
the  air,  will  keep  itseif  moist,  and,  when  kept  in 

I  the  shade,  will  maintain  its  muitsture  throughout 
sa  iadriinita  pariodL  A  pieoai^woodwaatakaii 

j  fay  Oovttt  BomfiMd  tnm  tha  Jimar  part  of  a 
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beam  wUoh  had  been  abont  ISO  yean  in  a  bui]d»  I 

ing,  and.  on  being  dried  by  him  in  an  oven,  was 
found  to  lose  about  ttn  per  cent,  of  it^  wcipbt  ; 
and  that  specimen  was  thought  by  the  Count  to 
have  attained  the  greatest  degree  of  diynesa 
which  any  piece  of  timber  is  ever  capable  of  ac- 
quiring in  the  climate  of  France.  An  oaken 
faggot,  after  being  exposed  eighteen  months  to 
the  air,  and  beooming  as  thoronglily  dry  as  the 
most  suitable  billets  of  any  kind  for  fuel,  was 
found,  on  subjection  to  high  oven  heat,  to  lose 
twenty-four  per  cent,  of  its  weight.  £ven  chips 
of  wood  whidi  haiPB  been  dried  in  n  stove  to  n 
state  of  complete  exsiccation,  will  afterwards 
yory  frffly  imbibe  water.  A  thoroughly  dried 
ciiip  uf  Lombard/  poplar,  &  inches  long,  and  6 
Unea  broad,  wUl,  if  pfaMod  twan^-fimr  hoars  in  a 
room,  imbibe  upwards  of  tliree-fourths  of  a  grain 
of  moisture ;  a  chip  of  thoronghly  dried  oak,  of 
the  same  size,  and  in  the  same  conditions  and 
situation,  will  imbibe  ob«  grain  and  two-filths ; 
and  theae  chips,  if  afterwards  exposed  during 
eight  days  to  the  open  air,  will  not  increase  in 
weight  under  a  continuance  of  the  same  temper- 
ature, but,  on  the  other  hand,  will  lose  a  portion 
of  their  weight  if  the  temperatara  diould  riaa. 
The  imbibing  power  of  wood  ii?  fhns  proved  to 
be  at  once  pervading,  rapid,  and  retentive  ;  and 
both  this  power  in  timber,  and  the  analogous 
but  higher  powvr  of  ahaorption  in  living  or  stand- 
ing plantf,  ?ippet\r  to  co-iixist  with  the  duration 
of  the  vegetable  tissues,  or  to  be  modified  or  de- 
stroyed only  aa  these  tissues  soffer  deoay,  dis- 
temper, or  dissolntion. 

Another  power  of  lii  inf  plants,  closely  resem- 
bling that  of  absorption,  yet  so  £ar  differing  from 
it  as  to  be  more  properly  termed  inhalation,  is 
th'  power  by  whidi  they  take  in  gaseous  fluids. 
The  atmosphere,  as  we  phall  see  in  some  future 
articles^  has  quite  as  much  to  do  as  soil  and 
water  with  tha  aonrishing  of  plants ;  and  in  par- 
ticular, it  furnishes  matter  for  the  formation  of 
a  very  large  proportion  of  the  bulk  or  substance 
of  them  all  in  the  form  of  carbonic  acid  gas,  and 
matter  for  the  formation  of  a  oonsiderable  and 
very  valuable  proportion  of  the  aabslanoe  of 
many  in  the  form  of  nitrogenous  or  ammoniacal  | 
gases.  Since  water  and  other  non-elastic  fluids  j 
have  been  proved  to  penetrate  leaves,  roots,  and 
epidermis,  no  diAoulty  eaa  exist  in  understand-  ; 
ing  that  gases  may  penetrate  them  with  equal 
or  even  superior  fiicility.  "It  might  be  asked, 
however,"  observes  Keith,  "whether  the  water 
and  tha  gases  ettter  by  tiia  same  pox«s»  wbwe 
pores  are  found  to  exist.  T?ut  though  there  ap- 
pears to  be  nothing  absurd  m  the  a6«ertion  of 
the  affirmative,  yet  it  seems  probable  that  each 
haa  its  own  peouliar  povss  or  stomata.  At  leasts 
it  is  known  that  some  surfaces  which  repel 
moisture  exhibit  no  evidence  leading  us  to  sup- 
pose that  they  repel  the  common  air.    Thin  is 

well  eumpUfiad  in  the  case  of  eaUbage  leaves,  in 
tha  time  <^  lains  and  dewi^  wh«a  the  drops  rcdl 
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along  the  upper  surface  of  the  leaf  without  wet- 
ting it,  or  lodge  in  its  folds  like  globules  of  quick- 
eilvor.  SoalMinthecaaeof  fruits  cohered  with 

bloom.  It  is  probable,  tlierefore,  that  all  such 
leaves  and  vegotalile  surfaces  as  repel  moisture 
are  lilted  rather  for  the  inhalation  uf  air,  which 
they  ha?»  long  been  xegtrded  as  oapftUe  of  effeot- 

ing  ;  and  in  times  in  which  it  was  fashionable  to 
look  f  T  annlnrries  between  the  plant  and  animal, 
in  everything  whatever,  leaves  were  even  regard- 
ed M  being  tbe  lungs  of  plants.  Grew  tiiought 
he  had  discovered  in  the  leaves  a  number  of  lit- 
tle bags  or  bladders  filled  with  air.  The  air  was 
supposed  to  have  entered  by  inhalation,  and  the 
bags  or  bladders  were  supposed  to  be  analogous 
in  their  function  to  the  cells  of  the  lungs  of  ani- 
mals. M.  Papin  introduced  into  the  receiver  of 
an  air-pump  an  entire  plant,  root,  stem,  and 
leaf;  but  the  oonsequenoe  was  that  it  toj  soon 
died.  He  then  introduced  »  phut  bj  th«  root 
and  stem  only,  thr>  Ipaves  being  still  exposed  to 
the  influence  of  the  air.  The  plant  lived  for  a 
eoosidwciUe  length  of  tinie«  and  henoe  he  oon- 
duded  that  leaves  are  lungs.  But  these  facts 
arc  far  from  being  sufficient  to  settle  the  point 
in  question,  and  we  introduce  them,  not  so  much 
with  a  view  to  show  their  inadequacj,  as  to  show 
that  the  dootrino,  even  if  founded  in  truth,  oould 
not  have  been  satisfactorily  demonstrated  by  any 
experiments  that  were  ]>racticable  at  that  time. 
It  IS  to  the  modern  improvements  in  pneumatic 
diemistfy,  and  to  them  alone,  that  we  are  in- 
debted for  our  knowledge  of  the  real  functions  of 
the  leaves  of  plants,  and  nf  their  analogical  re- 
semblance to  the  lungs  of  animals ;  it  being  now 
proved  indisputably  tiiat  the  leaves  of  plants  not 
only  contain  air,  but  do  both  inhale  and  respire 
it.  It  was  the  opinion  of  Priestley  that  they  in- 
hale it  chiefly  by  their  upper  surface  ;  and  it  has 
been  shown  by  Saussure  thatthdr  inhaling  power 
depends  entirely  upon  the  integrity  of  their  or- 
ganization. A  bough  of  Ci  tus  opuntia,  de- 
tached from  the  plant,  and  placed  in  an  atmo- 
sphere <^  eommon  air,  Inhal*^  in  the  oouxsa  of  a 
night  four  onblo  inches  of  oxygen ;  but  when 
placed  in  a  similar  atmosphere,  after  being  cut  to 
pieces  and  pounded  in  a  mortar,  no  inhalation 
took  place.** 

H  Adolphe  Brongniart,  in  a  meuMHr  upon  the 
structure  of  leaves,  and  on  their  relation  with 
the  respiration  of  vegetables  in  air  and  water, 
read  before  the  Academy  of  Sciena^  in  Paris,  in 
1830,  states  that  the  leaTes  of  plants  that  five  In 
the  air  have  a  totally  different  structure  from 
those  that  are  completely  submerged,  and  that 
this  difierenoe  in  the  structure  of  organs  is  in 
direct  rdation  to  the  two  partieular  fiinotums  of 
leaves,  respiration  and  transpiration.  In  leaves 
exposed  to  air,  the  surface  of  tlie  leaf  is  cover>^<l 
by  an  epidermis  of  uncertain  thickness,  formed 
of  one  or  more  layers  of  ooburless  osllnles,  closely 
packed  together.  This  membrane  il  pierced  with 
'  the  pores  usually  known  by  the  name  of  stomata. 


The  doubts  that  have  been  entertained  upon  the 
existence  of  perforations  in  these  stomata,  M. 
Brongniart  thinks  he  has  removed,  and  tbat  it  is 
certain  that  in  the  centre  of  ra>-h  gtuma  is  an 
opening  by  v.'hirh  the  outer  air  i.innmunicates 
with  the  parenchyma.    This  parenchyma  is  evi- 
dently the  seat  of  respiration }  for  it  is  tiie  psrk 
that  changes  colour  in  exercising  this  function, 
which  becomes  green  by  the  absorption  of  the 
carbon  of  the  carbonic  acid  of  the  atmosphere^ 
and  which  is  discoloured  again  in  darkness  by 
the  combination  of  the  carbon  of  its  juices  with 
the  oxygen  of  the  air.   This  parenchyma  differs 
entirely  from  that  of  other  organs  by  the  numer- 
ous irregular  cavities  that  it  contains,  which  com* 
municate  with  eacdi  oUier  and  the  outer  air  by 
means  of  the  openings  of  the  stomata.  It  is  into 
these  cavities  in  the  cavernous  par^iohyma  of 
aerial  leaves  that  the  atmospherio  air  penetrates 
when  it  is  absorbed  by  the  mrface  of  the  utricles 
of  the  parenchyma,  that  are  distended  with  the 
fluids  which  seem  to  nourish  the  plant.  Accord- 
ing to  M.Broilgniart,  aquatic  leavss^if  submerged, 
difier,  in  being  completely  destitute  of  epidsmis. ' 
It  is  not  alone  stomata  that  they  want,  as  has  i 
long  been  known,  but  the  epidermis  also,  having  { 
no  need  of  protection  from  rapid  evaporation. , 
There  are  none  of  the  cavities  thai  abound  in  j 
thr  parench}Tna  of  aerial  leaves,  but,  on  the  con- 
trary, the  cellules  of  the  tissue  are  compactly  I 
fastened  together  without  any  interstice,  and 
the  air  dissolved  in  the  water  can  only  act  on  | 
their  outer  surface.    For  this  reason  the  proper- ! 
tion  borne  by  this  surface  to  the  whole  mass  of  j 
the  leaf  is  unusually  great ;  the  leav^  from  | 
want  of  efriidennis,  dij  up  quickly  when  exposed  i 
to  the  air,  and  can  only  exist  in  water  or  a  very 
humid  atmosphere.    Henoe  the  author  concludes 
that  the  epidermis  is  destined  to  protect  aerial 
leaves  against  too  rapid  evaporation,  and  the 
stomata  or  pores  of  this  epidermis  become  neces- 
sary to  maintain  a  communication  between  the 
atmosphere  and  the  parenchyma. 

The  eidstenoe  of  pores,  even  in  the  miniitt  ori- 
fices called  stomata,  is  questioned  by  some  very 
distinguished  botanists ;  and  the  existence  of  sto- 
mata themselves  is  seldom  detected  in  the  epi- 
dermis of  roots,  bulbs,  flowers,  and  fleshy  fruits 
which  require  free  exposure  to  the  air,  or  at  least 

a  frr-p  infiltration  of  it,  in  order  to  their  continu- 
ing ijt  aUli y  or  arriving  at  niatnrity.  Some  recent 
experixueutera  and  physiologists,  however,  have 
attempted  to  prove  tibaft  gases  may  be  inhaled 
and  moisture  imbibed,  through  either  the  vege- 
table or  the  animal  mombrane,  without  the  in- 
tervention of  any  visible  pores, — or  that  gases 
may  be  inhaled  sod  moistttre  imbibed,  by  eitim 
an  exceedingly  powerful  organic  infiltration  of 
tlie  molecules  or  incomprehensibly  small  ultimate 
atoms  of  matter,  or  by  the  inward  rush  of  a  less 
dense  to  a  more  dense  fluid,  excited  by  deetrioity. 
But  further  explanation  on  this  point  will  bs 
given  in  the  articles  Ekdosmose  and  Ascrxi  or 
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I  6ap;  and  eludd&tkni  of  other  deputmenil  of 

vegetable  physiology  vrill  be  given  in  numerous 
;  irticles,— particularlj  those  on  Ajuutios,  Asa- 
T«n  or  FLMifi,  "Bmnam,  Cambioii^  Oaiamjat 
Tmaa,  Dmat,  ELAaoiATKMr,  SzoniMUTT,  Fb- 

1  cryp^Tioy,  <iPRHi5ATios,  iBRrrABiLiTT,  Leaf, 
Line,  Mo&PH  0  log  t,  Phttoumt,  Pith,  Pouju,  IU- 

j  timAinHr,  Root,  Sap,  SncvAUVT,  Sum,  SrauL 
Tm%  Sm,  SimoBRiBiuTT,  and  Vascdlab 

ORGiys. — ly-ihnv^fl,  Physique  (fi-x  Arhres,  1758. — 
Bomulf  Hecherdtct  tur  V  u.<ta(/e  des  FtuiUa  dam  U* 

Aa  ckimi<]uf  tur  la  Vigdation,  1 804.-^JGti^A. — 
Knight. — Mtis. — Memoir  hy  M.  A.  Brongniart  in 
1  Ik  Inaaladu  Sciences,  for  JJeomier,  1630. — Dati- 
>  kmft  Memoir  on  the  degree  ofttbetion  ^eerdeed  hg 
\  HanU  vitA  regard  to  the  earthjf  wnMxfuenU  pre- 
$t,Utd  to  Uieir  abtorbing  surfaces.    Printed  in  the 
Linnoean  tiocielyt  Traneactume  for  1633. 
It    ABSTERGENTS.  Medicines  or  medicinal  ap- 
, :  piiattioao  whukh  clear  awaj  impuritioi  from  the 
mimal  system.   Tbr  y  chiefly  consist  of  saponace- 
I  oas  and  stimulating  applications  for  the  reduc- 
'  tun  and  removal  of  tunoors  and  ooncretioiis  from 
I  tfao  jmnto  and  other  parte  of  animala. 

.ABSTINENCE.  The  temporary  privation  of  an 
^  animal's  food  or  drink.  The  necessity  for  a  supply 
I  of  food  is  felt  bj  all  animals,  yet  it  is  not  experi- 
j  cneed  in  an  equal  dograe  all  ipeeico,  nor  hjr 
'  arrnr.l;  if  the  same  species,  nor  even  hy  the  same 
I  animal  when  placed  in  different  circuisEtances. 
I  The  appetite  for  food  is  heightened  by  youth, 
'  fiitign^  kng-^MmtiniMd  want  of  deep,  by 

passions  when  the  paroxysm  has  pas.sed,  hy  con- 
,   viJescence  after  a  long  illnesp,  by  a  dry  and  cold 
,  air,  and  by  the  iutlueace  of  climates  and  seasons. 
I  On  the  other  hand,  old  age,  prolonged  sleep, 
hybemation,  perfect  repose,  and  hot  baths,  di- 
minish the  necessity  for  food.    With  the  humnn 
species,  luxurious  habits  lead  to  a  loss  of  appetite, 
'I  iriiiloitbhcigfat«iMd1iyialHWT;Midthiuhmi|||OT 
which  declines  the  invitation  of  the  opulent  epi- 
cure, comes  an  tmweloome  guost  into  the  hovels 
.   of  the  destitute. 

j    Then  is  n  wide  diffenenoe  between  the  ftooltjr 

of  existing  on  a  given  portion  of  food,  however 
small,  and  under  the  total  privation  of  it.  Neither 
,  ii  it  to  be  overlooked,  in  considering  this  subject, 
['  that,  in  eertain  ritnntioafl,  the  naioial  ftmetionB 
'  are  feebly  maintained.    Numerous  animal.<5  are 
destined  to  pass  a  large  portion  nf  their  existence 
;  isastateofaboolute  insensibility.  On  the  simple 
1  ap|mdi«f  eddfWithontanyoOierhnown  eanae, 
they  become  languid  and  inactive ;  their  members 
stiffen ;  and  they  fall  into  a  profound  torpidity, 
I  ^  b<m  which  they  are  only  to  be  aroused  by  aug- 

j  to  recur  to  luch  instances,  where  the  animal  func- 
tions are  unquestioimbly  impaired,  we  have  wit- 
I  aesfed  many  cases  of  beasts,  birds,  fishes,  and 
;  hueeti^  IiTing  incredibly  kmg  in  a  eondition  of 
total  al)etinen<» ;  and  even  some  human  beings, 
|.  who^ofallaBimnliyCanleaatBupportthe  wantof 
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ffimtflinnintj  htsn  eurriTed  in  a  nmilar  libtta- 

tion. 

More  than  a  oentury  ago,  it  was  observed  by 
die  Italian  natnnliit  Bedi,  tiiat  aniniala  do  not 

perish  from  Imnger  to  soon  as  is  commonly  be-  ; 
lieved.    A  civet-cat  lived  ten  days  with  him  ;  I 
wild  pigeons,  twelve  and  thirteen;  an  antelope, 
twenty;  and  a  very  largo  wild  oat,  the  Mune 
time,  without  food.    A  royal  eagle  lurvived 
twenty -eight  days ;  and  BufTou  mentions  one  that  i 
lived  five  weeks  without  food ;  a  badger  lived  a 
month;  and  several  dogs,  thirty-six  days.  We 
have  accounts  still  more  surprising,  from  natu* 
ralists  of  undoubted  credit.  A  crocodile  will  live 
two  months  wanting  food.   Leeuwenhoek  had  a 
scorpion  that  lived  three  months.   Bedi  kept  a 
cameleon  ei|^t  montiia  in  a  state  of  perfect  ab- 
stinence, nnd  vipers,  ten.    Taillant  had  a  spider 
that  lived  the  same  time ;  nay,  its  strength  was 
then  sufficient  to  kill  another  of  ite  own  species, 
as  krge  as  itadf,  and  qoite  vigorous,  when  put 
under  the  receiver  where  it  was  kept.  According 
to  several  authors,  some  of  those  animals  that 
have  long  supported  the  privation  of  food,  did 
not  become  nearly  «o  much  emaciated  as  nUght 
reasonably  be  stipposed.   Mr.  John  TTunter  en- 
closed a  toad  between  two  stone  flower-pots ;  and,  ^ 
at  the  end  of  fourteen  months,  it  was  as  lively  as  < 
ever.  M.  Sne  qnotea  initnnoee  of  the  same  ani- 
mals living  eighteen  months,  without  either  food 
or  respiration,  from  being  sealed  up  in  boxes.  M. 
Herissant  covered  a  box,  containing  three  toads, 
with  a  coating  of  plaster. '  On  opening  it  eighteen  i 
months  afterwards,  one  was  still  alive.    Land  ' 
tortoises  lived  eighteen  months  with  Redi ;  and 
Baker  kept  a  beetle  without  food  three  complete  \ 
years,  when  it  escaped.  Dr.  Shaw  mentions  two 

Egyptian  serpcnt.s  that  had  been  pref^orvnd  f  r  | 
the  period  of  live  years,  wanting  sustenance,  in  a 
bottle  closely  corked ;  yet,  when  he  saw  them,  , 
they  had  east  their  dcins,  and  were  as  Uvdy  as 
if  newly  caught. 

In  general,  the  carnivorous  animals  endure  a 
long-continued  fast  with  less  inconvenience  than 
the  herbivorous.  This  remark  nmst  not  be  con-  > 
fined  to  mammalia,  for  it  extends  to  the  birds  of 
prey,  especially  to  the  eagle,  to  serpents,  and 
spiders,  all  which  animals  can  remain  a  very  long  , 
time  without  food,  and  do  not  appear  to  sniKsr  ! 
from  their  continued  abstinence.   On  this  ac- 
count they  are  in  general  of  a  more  meagre  habit 
of  body  than  such  animals  as  live  either  on  herbs 
or  fruits.  There  are  many  instencso  on  reoord 
of  old  men,  but  more  especially  of  women,  who 
have  lived  for  several  weeks,  eome  say  months, 
without  food.   A  niad  enthusiast,  who  imagined 
himself  to  be  Christ  in  person,  remained,  it  is 
said,  duritig  the  forty  days  of  Lent  without  using 
any  food  wliatever ;  but  confined  himself,  withotit  ' 
swallowing  any  thing,  merely  to  washing  his  j 
month  with  water  or  wine.  These  instances  are 
not,  however,  always  very  well  amtbenticated ; 
and  it  would  be  difficult  to  prove,  in  this  esse, 
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that  the  fanatic  did  not  actusUynniUow  some  of 
t!ie  fluid.  Moisture,  diirkness,  and  repose,  tend 
to  diminish  the  usaal  effects  of  abstinence.  A 
dog  has  remained  aHve  unto  theBedioannteiio^ 
for  nearly  fifty  daji  wiUioiit  food.  Persons  of  a 
vivid  imagination,  ai  ■^^eH  frantic  madmen, 
have  in  general  a  digestion  extremely  energetic^ 
and  they  sometimeeoonaiuneonomoiuiquanladei 
of  food.  Idioto  ibo  are  frequently  tormented 
with  a  devouring  hnnc:er.  Next  to  sleep,  which 
wholly  supprefiscs  this  appetite  for  the  time,  no- 
thing tvixds  more  to  drive  avay  hunger  in  man 
than  the  long-oontiniied  exercite  of  deep  tbou^t. 

There  are  some  surprising  instances  of  the 
ptjwer  of  animals  to  sr.rvive  lung  under  the  pri- 
vation of  sustenance ;  and  others  occur,  which 
are  beyond  the  pooiUlity  of  deoepitton,iiMh  m  • 
dee&^tfeted  snail,  which,  though  deprived  of  the 
very  organs  for  taking  food,  will  not  only  live 
months,  perhaps  years,  hut  will  acquire  a  new 
head,  iimOar  to  tli«t  of  whieh  it  was  deprived. 
The  state  of  an  animal,  living  in  Uie  nir  without 
sustenance,  is,  in  the  genend  cnse,  very  different 
from  one  living  without  it  in  water.  In  this 
fluid,  we  h»ye  seen  many  of  tiie  smaller  animals 
survive  a  hmg  time,  without  ai^  other  support 
than  whnt  the  simple  element  afforded.  Tly- 
drachuoi  have  been  kept  eighteen  months  with- 
out any  supply  of  food ;  and  leeohes,  as  well  as 
certain  speoies  of  fishest  above  three  years.  Still 
these  instances  arc  not  to  be  compared  to  those 
in  whirh  thn  privation  of  fo^id  i>»  absolute ;  because 
it  is  dilhcuit  to  ascertain  whether  imperceptible 
snintalflulaB  night  not  he  the  food  of  sndi  ani- 
mal^.  It  has  been  thought,  indeed,  that  living 
creatures  may  increase  in  size,  without  any  nutri- 
ment supplied;  and  it  is  certain,  though  the 
point  n»y  probably  he  e^ilained  on  different 
principles,  that  the  animated  form  will  unfoM  I  v 
thr  simple  application  of  heat  alone  ;  and  afu  r  it 
has  burst  its  integuments,  that  it  will  increase  its 
iiseb  Thus,  the  eggs  of  fishes,  snails,  and  other 
aquatio  aniinalB,  will  be  hatched,  and  their  young 
attain  considerable  size,  in  nothing  >iut  water. 
Vipers  also,  if  taken  when  just  produced  by  the 
mother,  will  grow  much  lai^er,  though  supplied 
with  nothing  hot  ur.  See  articles  Htbkbhatiov 
SndNvWITIOX. — Redis  Obfervmioni  a  gli  A  ntinali 
Vh>enti,  che»>e  tmvano  m^i  Animali  vimUi. — Bu  f- 
jon  s  lliuoire  jS  atureUt. — Virey  swr  lu  Vers^ — Sue 
tur  la  Vildiit^JMler^9  B^dnekiM^Euulet  en 
r^ie  Animal  Economy. — Phil.  Trans,  vol.  xiv.  p. 
577,— Jd.  1741,  vol.  xli.  p.  725.—^ffm.  Acad.  Par. 
1731. — Commmt.  Bonnon.  torn.  ii.  p. 

ABYAOUATION.  Thn  very  oopisns  dmwing 
off  or  evacuation  of  any  flnid,  ptftioialiriy  blood, 
from  the  animal  system. 

ACACIA.  A  very  extensive  and  singularly 
heantifril  genus  of  rauril  tress  or  dirabby  plants 
of  the  pea  tribe.  The  geneno  name  is  supposed 
to  be  the  Greek  name  of  some  plant  of  the  trcnus, 
und  was  first  taken  by  Wildenow,  in  his  revisai 
of  the  genus  Mimosa  as  the  designation  of  one  of 
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his  new  divisions.  They  inhabit  chiefly  the  tropi-  | 
cal  countries  of  the  old  world  and  of  America ;  t  j 
yet  ihegr  extend,  in  a  few  instances,  within  the 
temperate  souoil — they  abound  throughout  both 
the  mainland  and  the  subordinate  isbfflds  of  Aus- 
tralia,— and,  in  several  instances,  they  are  p'cneral  j 
and  £ivottrite  objects  of  tender  c\Utivation  in  | 
Cbeat'Bcitain.  Soine  of  the  species  produoe  gum- 
ainbio  and  oatecbn ;  two  or  three  other  species  | 
produce  tannin,— or  the  principle  by  which  skins  j 
are  converted  into  leather ;  and  most  are  remark- 
able for  the  gracefulness  of  their  form,  the  ele- 
ganee  of  their  foUagu,  and  the  surpasnng  bril-  ; 
Hance  and  beauty  of  their  flowers.    Nearly  three  | 
hundred  species  are  known  to  botnnj?*?;  but  i  j 
only  about  eighty -five  appear  to  iiave  oome  L 
undnr  the  notioe  of  Britidi  gatdeners.    The  | 
species  whioh  at  pr^nt  challenge  most  atten-  | : 
tion,  for  their  superior  beauty,  or  for  the  no-  ! 
velty  of  their  introduction,  are  those  bear- 
ing the  hotaaical  designations  which  wu  shall ! 
here  mention  in  a  note.*   About  two-thirds  of 
the  whole  genus  have  true  leaves,  pinnnted,  or 
winged  with  series  of  leaflets  in  pairs — some 
twiM  or  thriee  pinnated — ttid  all  spread  out 
horisontsUy,  with  leaflets,  smooth,  small,  and  in 
multitudes;  and  the  other  third,  when  in  n  per- 
fect state,  have,  in  lieu  of  true  leaves,  enlarged 
and  expanded  leaf-stalks,  which  maintain  a  some-  i 
what  vertieal  position,  and  probsbty  peiftnn  the  i 
same  functions  as  leaves.  The  appearance  of  the  I 
two  divisions  or  ?^ith  sTf'nera  is,  in  consequence, 
widely  dilTerent,^ — that  of  the  greater  division 
being  distinguished  by  an  absolute  prolhrion  of  \ 
leaflets  in  the  pinnate  arrangement,  and  that  of 
the  le^r  division  exhibiting  the  solemn  !)aldne88 
and  majestic  simplicity  of  long,  flattened,  up- 
right, leafless  pedides.  > 
The  Acacia  catechiP-^ne  of  the  most  prominent  ; . 
species  of  the  greater  division,  and  that  which  : 
yidds  one  of  the  kinds  of  catechu  or  Terra  Jon  I 
fomm  sold  in  our  8hop»-^  in  the  Bast  Bidiee, 
a  tree  of  rather  high  and  strong  stem,  with  leaves  \ 
in  ten  divisions,  linear  and  downy  leaflets  in  from  i 
forty  to  fifty  couples,  flowers  in  cylindrical  spikes, 
growing  two  or  three  togeth^,  and  flat,  narrow, 
oval  pods  4^  IkwBk  two  to  three  indies  in  tongthu 
The  Acacia  Arahica — another  of  the  best  known 
species  of  tlie  p;reatcr  division,  and  that  which 
yields  the  best  gum-arabic  of  commerce — is,  in  i 
the  But  indies,  in  Anbia,  and  in  Abysdnia,  » 
tree  of  about  fourteen  £eet  in  height,  inelegant  in 
appearance,  and  carrying  long,  curved,  bsadad- 

*  Acacia  alata^  brevifoliA,  b^fiorm,  OnMMf  Jhn»£«, 

dealbata,  decora,  discolor ,  (jlavcesrens,  diptern  prinp^ 
ttra.  homomalla,  Juawara,  JuUbrimin,  lotufijuha,  iun-  ' 
ijinsima,  micracantha,  obovata,  pcndula,  pentademim,  ' 
plmtypttrmt  pofymorpkct  jntbnetiUt  rotundifoUa,  spec-  ^ 

tnlata,  pulckella,  taliyna,  suhnrrufca,  Lttneata.  cyano- 
phylla,  FameaiaHa,   yummtftrn,  IntiJhUa,  lAbbecA,  i 
nilotira,  JfieMOM,  Seqai,  J^op/iora,  stricla,  armata,  \ 
Jloribmnda,  hettropkvUn^  lophantka,  cwvifoUa,  dcrur- 
rent,  horrida,  Uni/oiia,  vertidUata,  and  HnduUffolia, 
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looking  pods,  with  deep  contractfoiu  or  compres- 
■ons  betweon  tlieir  seeds.  The  Aeaeia  pmimeiu 

I i  orthpdnwny  aoicia — also belon]S^ng  tfi  the  prcntcr 
i|  ial>-genu%  and  a  native  of  New  Holland — has 
I  ktvei  in  from  three  to  ten  diYisions,  linear  and 
I  my  narrow  leaflets  In  from  six  to  ei^feeen 
couples,  arir!  stalked,  glohose,  long  rnconies  of  yel- 
■  low  flowers ;  and  ie  one  of  the  most  graceful  and 
I  ekboratelj  elegant  hothouae  plants  of  Qxeat 
il  Britain.    The  Acaeia  JMrimn  er  lilk-tiMMl 
acacia — ^like^se  a  species  of  the  greater  mh- 
I  genus,  and  a  native  of  Persia  and  some  countries 
I  upon  the  Mediterranean — baa  leaves  in  from 
'       to  iwdve  diYUoni^  dongated  and  durp- 
j  ened  leaflets  in  about  thirty  couples,  and  roagni- 
'  ficont  clusters  of  lilac  or  rose-coloured  flowers, 
'  arranged  in  a  form  which  partakes  of  both  the 
r  oarpalb  and  the  panide ;  it  natively  grows  to  be 
s  tree  of  exquisite  beauty,  and  flings  up  from  its 
!  flowers  long  and  slender  8tameTi<<  which  stream 
in  the  breeze  and  glitter  in  the  sunshine  like  tas- 
ids  of  iDk ;  and,  in  the  MtrenM  Muth  of  England, 
I  -  when  trained  against  walls  with  naonthem  aspect, 
and  cultivated  with  ordinary  care,  it  thrives  to 
poliBction,  and  constitutes  one  uf  the  richest  or- 
namenta  cf  either  n  kndowner'e  or  n  gentleman- 
-  ftiBier*s  taste  and  mm.  Tin  Acacia  Sophora  or 
fragrant  acacia — one  of  the  species  of  the  pmaller 
or  leafless  division,  and  a  native  of  Australia — hais 
nmow,  tapering  leaf-stalks,  dense  and  dender 
lacemes  of  flowers,  and  long,  curved,  tapering 
seed-pods ;  and,  as  cultivnted  in  Great  Britain,  it 
forms  a  noble  ornament  to  the  green-house,  or 
'  oeeasionally  to  the  open  border,  and  displays 
aomerons  heada  of  floweia  dnring  idl  the  eariy 
months  of  the  year.    The  Arnct'a  lonfiifulia  or 
long-leafed  acacia^ — al«n  one  of  the  species  f»f  the 
smaller  division  of  acaciaa,  yet  ranked  by  some 
botanista  among  the  niinioa»»  and  eaOed  Munoaa 
hr.fjifoUa — has  long,  narrow,  lance-shaped  leaf- 
stalks, bears  axUlary  spikes  of  Huwers  on  short 
j  flower-stalks,  grows  well,  in  the  south  of  £ng- 
.  hnd,  ia  the  open  bolder  of  oonBerTatofieS)  attains 
there  a  height  of  from  12  to  14  feet,  and  bears  a 
profusion  of  odoriferous  flowers  during  nine  or 
t«n  weeks  of  spnng  and  summer.    The  miperb 
,  and  vcf7  anaMMoa  genua  of  aeaeia  planta  naj 
I  he  tolenblf  wdl  nnderstood  from  theaa  aped- 
mens ;  and  it  posseftscs  interest  to  the  fanner — not 
j  akne  as  an  object  of  garden  cultivation  or  of  in- 
•  rtnulifncaclodtf'-lmtlbr  Itedoaeielatlondiiii, 
;  in  some  particulars,  to  the  wums  leguminous 
plants  which  constitute  so  large  a  portion  of  the 
crops  raised  upon  his  heldSt  llie  aoacias  are  best 
propagated  la  thia  eonntry  from  outtinga.  The 
young  wood  diould  be  taken  ofi*  at  a  jdnt,  and 
planted  in  a  pot  of  sanri  under  a  bell-glass.  They 
may  aUo  be  propagated  from  the  root,  by  plant- 
ing pieces  in  a  li^t  Mnl,  leaving  the  top  a  Uttle 
e^oaed,  and  placing  the  pots  in  a  hot-bed.  The 
best  s<ril  f  jr  this  clasaof  planta  ia  a  mixture  of 
sandy  loam  and  peat. 
AGACIA'T&EE,  or  LocvsT-Tasa,  or  Faus- 


AcACiA — ^botanically,  Robinia.  A  beautiful  genus 
<it  haidf  treea  of  the  pea  tribe.  They  have  pin* 

nnte  leaves,  and  bear  nodding  racemes  of  white 
or  rose-coloured  flowers  ;  and,  in  general  appear- 
ance, they  occupy  a  sort  of  middle  plaoe  between 
the  nionntain«adi  and  the  kvger  ^vidon  of  the 
true  acacia.  The  genus  Robinia  formerly  included 
the  species  which  now  constitute  the  genus  Cara- 
gana  or  Siberian  pea-tree ;  and  it  is  distinguished 
from  these  epeeiea  by  the  nneqnally  pinnate  form 
of  its  leaves,  and  the  long,  pbbous  ch^cter  of 
its  legumes.  The  known  species  at  present  be- 
longing to  it  arc  designated,  Pseudrocacia,  amor- 
phee/ol  I'a,  crupoj  mien^ph ylla,  proems  iOpkongfcHot 
»peeUAUi$f  tortitota,  echiiuUa,  floribunde^  formo»- 
tisaima,  dnbin,  inennu,  hi.tpi'(fa,  and  viteota;  and 
the  most  marked  varieties  or  sub-species  are  de- 
signated longiftaOf  mim,  «tq^,  aiha,  graeiltt, 
heterophylla,  and  pyramidaliSf — ^the  iirst  of  these 
varieties  belonging  to  the  species  Tortuoaa,  the 
second  to  Inermis,  the  third  to  Hispida,  the  fourth 
to  Tiioofla,  and  the  three  othera  to  Pieiid-acada. 
A  number  of  otihcr  vaiietiea,  <ir  at  laait  aeaoia- 
trees  with  other  names,  arc  sold  in  the  nurseries, 
and  even  advertised  as  distinct  species ;  but  they 
posseas  no  permanent  or  real  eharaoteristics,  and 
are  altogether  unworthy  of  notice. 

By  far  the  best  known  of  the  species,  and  that 
which  will  serve  to  illustrate  all  the  others,  is  the 
pseud-acacia.  It  is  a  native  of  America ;  its  seeds 
were  first  broof^t  to  Europe,  from  Canada,  by 
M.  Jean  Piobin,  nur8er}Tnan  to  the  king  of  France, 
and  author  of  a  work  entitled  a '  History  of  Plants;* 
it  was  first  grown,  in  the  Jardin  des  Plantes  at 
Paris,  by  Teapadm  Bobin,  the  son  of  Jean  Robin; 
and  it  took  itshotanicalnanifnfRnhinia  from  these 
it''  intrnducers,  and  afterwards  communicated 
that  name  to  the  whole  of  the  genus.  It  was 
aupppaed  by  early  Britirii  miwdonariea  in  America 
to  be  identical  with  a  tree  which  grows  in  Asia, 
and  which  is  believed  to  have  nourished  the 
locusts  mentioned  in  scripture;  and,  in  conse- 
quence, was  designated  by  them  the  loenat-trea. 
It  occurs  in  Lower  and  Upper  Canada,  and  in 
both  the  eastern  and  the  western  states  of  North 
America,  and  grows  in  great  abundance  in  the 
aonth'^eatern  states,  particularly  in  the  valleys 
of  the  Alleghany  mountains ;  and  it  was  one  of 
the  earliest  of  the  valiuiMo  and  exceedingly  nu- 
merous Gontribntions  from  America  to  the  woods 
andahmbberieeof  Buropa.  Its  hiatoiyi  dnoa  its 
introduction,  has  been  curiuus  and  aiogularly 
fluctuatin::^ ,  for  the  tree  luis  ;it  one  time  been 
utterly  neglected,  and  at  another  propagated  with 
atauMt  the  aeal  of  a  mania,~4it  one  tiine  extolted 
in  numeronaand  auperlati  \  o  >  x  cellencies,  and  at 
another  denounced  for  insufferable  and  manifold 
worthlessness.  The  English  gardeners  very  early 
obtained  seeds  of  it  tnm  Virginia,  and  propagated 
it  with  considerable  interest.  Parkinson  men- 
tions it  in  his  '  Theatre  of  Plants,'  puhli.shed  in 
1640 ;  and  says  that  it  was  grown  to  a  great  height 
by  John  Tradesoant ;  and  Bvelyn  notices  i^  in  his 


Digiiized  by  Google 


22 


ACACIA-TBfeE. 


Sylva,  presented  to  the  Royal  Society  in  1 662,  and 
recommends  it  as  an  eminentlj  ornamental  tree 
fat  tlmded  walks  and  avenues.  Bradley,  wlu» 
wrote  in  1720,  appears  to  speak  of  it  as  in  his 
time  a  very  rare  or  neglected  plant ;  and  Morti- 
mer, who  wrote  a  little  later,  states  that  many 
trees  of  it  had  been  planted  in  St  James*  Faik, 
and  had  been  condemned  to  the  axe  in  conse- 
quence of  becoming  shattered  and  unsightly  by 
the  force  of  storms.  Its  diffusion  throughout 
Fraaos  giems  to  bave  been  always  steady  and 
rapid,  and  has  at  last  rendered  the  tree  every- 
where as  common  as  an  indigenous  plant,  and 
J  both  a  characteristic  and  a  very  beautiful  feature 
I  oldose  hadseapes;  and  its  difiurion  throoghout 
I  Great  Britain  bas  at  length  become  somewhat 
general,  yet  not  such  a"  to  make  it  much  known 
beyond  the  precincts  of  gentlemen^s  pleasure- 
grounds,  or  the  plots  of  snbnrban  villas.  Many 
noble  spedmena  of  it  occur  along  the  banks  of 
the  Thames;  some  remarkably  fine  trpp?,  appa- 
rently of  great  comparative  age,  grow  on  the  Duke 
of  Devonshire^  grounds  avottnd  Ghiawiok  Honie ; 
many  old  trees,  and  several  imposing  groups, 
grow  in  tlie  parks  of  Sion  House ;  some  of  the 
finest  specimens  in  England  occur  on  the  estate 
j  of  Ghraaidnt  in  Stun^ ;  some  trees,  of  seven  or 
I  e%^t  fbet  in  girth  at  two  feet  from  the  gronnd, 
maybe  seen  in  Claremont  parks;  some  trees,  of 
eight  feet  in  girth  at  three  feet  from  the  ground, 
may  be  seen  around  Sir  William  Cooper's  seat  of 
Meworth  House ;  many  very  fine  trees  grow  in 
parks  and  shrubberies  in  the  vicinity  of  Edin- 
burgh ;  one  of  the  finest  grotips  anywhere  to  ])e 
seen  grows  at  Niddry-Marshall,  in  Mid-Lothian ; 
and  many  handsome  and  imposing  specimens 
occur  in  the  ricip-bbnnrh ood  of  Dublin.  A  greater 
proportional  quantity  of  the  ac^cia-tree  seems  to 
grow  in  Middlesex  and  Surrey  than  in  any  other 
British  oooalies,  yet  even  there  the  tree  is  oon* 
fined  chiefly  to  the  lawn  and  the  shrubbery ;  it 
grows  exceedingly  well  in  inanv  parts  of  Scotland, 
and  forms  a  decidedly  marked  feature  in  the  sylva 
anntnd  the  Scottish  metropolis;  it  grows  more 
rapidly  in  Ireland  than  in  either  England  or  Scot- 
land  ;  and  it  become*;  nn  exquisitely  oraamental 
tree,  attains  a  good  height,  and  firmly  resists  the 
rigovn  of  winter,  thtovjj^ut  many  parts  of  <3er- 
many. 

The  acacia-tree,  in  consequence  of  its  having 
large,  spreading,  decurrent  roots,  was  at  one  time 
thmaght  to  be  a  TOty  soitahle  tree  for  planting 
along  the  margins  of  esaals  and  rivers,  to  hind 
the  soil,  and  irive  a  firm  texture  to  the  ground  ; 
and,  in  consequence  of  its  sending  up  a  profusion 
of  young  shoots,  for  whIcA  e^do  diow  a  great 
fondness,  it  was  more  reoently  rsooramended  for 
cnltivation  as  forage.  In  1823,  Cobbctt,  in  his 
widely  circulated  publications,  strongly  urged 
Stook  ftmets  to  adq»t  it ;  he  praised  its  virtues 
with  astonidiing  seal,  and  in  altogether  extrava- 
gant lan^inp^p;  and  to  prove  that  his  own  faith 
in  it  was  sincere,  and  his  solicitude  for  its  pro- 


pagation disinterested,  he  imported  immense 
quantities  of  its  seeds  from  America,  and  distri- 
buted in  Oreat  foitain  upwards  of  a  miUion  of 

plants.  But  the  enthusiasm  for  the  acacia-tree 
as  a  pet  plant  for  farmers  has  passed  away,  and 
— as  well  as  an  extolling  of  its  superior  fitness  for 
various  purposes  in  the  aits— has  proved  to  be, 
in  a  chief  measure,  unfounded. 

The  acacia-trec  very  commonly  grows  to  the 
height  of  from  35  to  45  feet.   Its  branches  are 
oovored  with  a  smooth,  purjdidi-coioursd  bark, 
and  armed  with  strong  crooked  spines  or  thorns 
at  the  buds.   Each  bud,  especially  in  young  and 
vigorous  shoots,  is  usually  guarded  by  two  spines, 
dtuated  <m  ofiirasite  sides.  Ibe  branches,  espo- 
oalfy  in  young  trees,  are  very  brittle ;  and,  in 
summer,  when  power  is  given  to  the  wind  by  the 
foliage,  they  often  break  off  during  storms.  Yet 
the  tree,  if  afforded  the  shelter  of  other  growing 
timber  in  its  youth,  grows  steadily  up  without 
fracture,  and  eventually  becomes  as  stately  and 
apparently  firm  as  any  other  tree  of  naturally 
slnider  proportions ;  and  liad  its  tendency  to  con- 
solidation in  age  been  formerly  known,  it  would 
have  found  its  way  more  steadily  into  general 
favour,  and  not  have  been  condemned  on  account 
of  its  inaUli^  to  rsiist  storms  in  «cposed  situa- 
tions.  The  leaves  do  not  exfoliate  till  late  in 
spring ;  but  they  amply  compensate  for  their  late- 
ness by  their  exceeding  elegance  and  beauty. 
The  leaves  are  large,  and  are  pinnated  or  winged 
with  eight  or  ten  pairs  of  fine,  green,  stalkless 
b'nfl' t-.  and  terminate  in  a  point  formed  by  an  odd 
and  transverse  leaflet.    The  flowers  appear  in 
June ;  they  consist  of  long,  pendulous  bxincbes, 
hanging  down  like  those  of  the  well-known  labur- 
num ;  they  have  the  papilionaceous  or  pea-blos- 
som form,  and  in  general  arc  "svhitf,  but  in  one 
variety  are  of  a  rose  colour ;  and  '  when  the  tree 
blows  frsely,  its  head  will  be  enchaatini^y  covered 
with  tbem,  for  they  will  hang  all  over  it  in  a  free 
and  easy  manner,  some  bimcbos  nppearing  wholly 
in  view,  others  again  hail -hid  by  the  waving 
leaves  that  will  sometimes  altematdy  liide  and 
show  thsiD.**  The  flowers  are  also  gratefolly 
odoriferous;  and,  though  short-lived,  they  com- 
pensate the  brevity  of  their  existence  by  the  re- 
minisoenoes  which  th^  create-  of  bt^h  their 
beauty  and  their  fragrance.   The  legumes  or 
seed-pods  are  flat,  oblong,  and  one-celled,  and  the 
seeds  are  of  a  rusty  colour  and  kidney-shaped 
outline,  and  terminate  like  a  hooked  beidr. 

The  acacia^reei,  throoi^  all  its  stages,  but  par- 
ticularly yvhon  young,  grows  with  great  rapidity. 
A  plant  raised  from  seed  will  usually,  in  a  few 
years,  attdn  a  height  of  eight  OT  ten  feet;  SAd 
a  shoot  from  an  old  stool,  or  from  a  vigorous  t»ee 
of  middle  age,  will  often,  in  a  sinfrle  s^aoon ,  frmw 
to  a  similar  height.  In  fiivourable  situations  la 
Great  Britain,  it  will,  in  the  course  of  40  years, 
attain  a  height  of  60  feet  with  a  girth  of  six  feet 
at  the  height  of  three  feet  from  the  p^ronnd  :  and 
almost  everywhere  in  America,  it  attains,  in  the 
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mw  period,  a  height  of  from  70  to  60  feet.  No 
<  Other  %nu  grow  more  rapidly  than  this,  except- 
!  ing  some  species  of  the  willow  -xrid  the  poplar. 
,   In  the  arboretum  of  the  Horticultural  Society  of 
;  London — which  was  formed  with  the  express  de- 
I,  Bgnof  introdaoingan  afukbtoootiiDtrMiyaiM] 
'  of  ascertairiinp-  their  relative  values  and  their  re- 
I  epectire  habits — the  acacia-tree  was  planted  as 
i '  an  indiridaal  of  a  great  and  splendid  and  very 
ditenUied  coUeetiMm;  and,  ftfter  a  ptanoA  of 
about  twelve  years,  it  was  found  to  have  grown 
better  than  either  oak,  ash.  elm.  maple,  or  any 
other  hard-timber  within  the  walls.  An  instance 
ocemred  at  Gfakwiok  of  a  atnmg  shoot  or  andrar 
leing  Btaked  for  I't-^  protection  and  p.-sistance, 
and  of  its  attaining,  in  a  single  season,  th>'  ex- 
I   tniordinary  height  of  20  feet,  with  a  circumfer- 
I  eaeeofihnaiiMhcfl.  Them«kenof  the  tree  are 
few  and  infrequent  when  it  stands  isolated  and 
I    rTp-Fcd.  and  numerous  and  frequent  when  it 
J   stands  in  a  shrubbery  or  wood ;  they  rise,  not  in 
naMot  or  in  gronpt  or  with  dandor  and  attewir 
ated  form,  but  in  single  stems  and  with  bold  out- 
line and  vigorous  growth  ;  thpy  soar  up,  even  in 
the  most  sheltered  or  umbrageous  situation,  to 
the  hfl^hft  of  from  twelvo  to  fifteen  feet  in  ono 
[  season ;  and  so  long  as  they  are  permitted  to  re- 
,   main  attached  to  the  root-bud  whence  they 
I  sprang  below  the  ground,  they  very  rarely  suffer 
I  di^laoenteBtoranjolherserioiUMddeirt^  When 
a  foil-frown  tree  b  felled,  numerous  suckers  start 
up'^vprvwhfTC  from  its  roots,  with  the  Bame  free- 
dom and  power  as  if  a  new  plantation  had  been 
I  eneftdlf  made;  to  that  a  saooemoa  of  eiUier 
RBgle  tree*  upon  the  lawn,  or  of  a  group  of  trees 
in  a  chimp  or  grove,  is  obtained  with  the  utmost 
possible  cheapness  and  facility. 
I    The  aoaoia-treewill  grow  well  upon  ahoaoet  any 
aoOi  but  it  prefers  a  rather  rich  sandy  loanif  and 
I  succwis  best  in  the  deep,  fine  soil  of  a  properly 

I  prepared  garden.   It  may  be  propagated  either 

I I  hy  eattings,  by  eaekers,  or  by  seeds,  tmt  flonvidies 
: '  most  when  raised  hf  the  last  of  these  inotliods. 
I   The  seeds  do  not  preserve  their  ^ntality  more  than 
j  two  yean ;  and  such  as  are  sown  ought  always  to 

'  I  be  from  Ameiiea,  as  those  of  plants  in  Snrope 
i  seldom  acquire  full  ripeness.   The  seeds  should 
1 '  be  sown,  about  the  end  of  March  or  thn  boc^inning 
'  of  April,  in  a  bed  of  Ught  earth ;  they  will  send 
the  young  stem  to  the  sarlhoe  shoat  dz  weeks 
after  they  are  sown ;  and  the  seedlings  may  be 
transplanted,  in  the  following  summer,  into  their 
I  final  sitoatioo ;  but  they  ought  rather,  when  a 
ji  twalfwnonth  dd,  to  ba  tnasphinted  into  a  nur- 
J  say-gimmdy  in  rows  at  dtetances  of  I|  foot  and 
3  feet,  and  allowed  to  remain  there  during  two 
I  years.   No  plant,  however,  should  be  longer  out 
j  of  its  final  situation  than  three  years  aft^  the 
I '  sowiag  of  the  seed ;  for  if  lifted  at  a  more  ad- 
vanced period,  it  will  have  unmanageably  long, 
tough  roots  and  as  it  must  be  divested  of  a  por- 
tion <d  these,  it  will  be  serioudy  enfeebled,  and 
'  I  fThayi  iihsofatdly  Irillpd 


The  aoaoia-tree,  as  grown  in  Great  Britain,  is 
almost  always  too  profuse  in  its  branches  and  too 

slender  in  its  stem,  to  be  serviceable  for  any  pur- 
pose as  timber ;  but,  as  grown  in  America,  it  has  i 
long  been  known  to  furnish  a  very  hard,  durable,  i 
and  useftal  wood.  It  is  sent  in  hirge  quantities  I 
from  America  to  Great  Britain,  nnd  especially  to 
Pljrmoutb,  to  be  used  for  trenails  or  fastening 
belts  in  ship-building ;  and  in  America  itself,  it  is 
extendvdy  nsed  fbr  posts,  and  is  sometimes  found 
sufficirntly  large  to  be  employed  as  timber  in  the 
oonstniction  of  ships.    Its  tendency,  at  all  ages,  ; 
to  ramify  itself  in  numerous  branches,  unfits  it  > 
to  be  used,  as  xeoommended  hf  Oobbett,  for  hop-  i 
poles ;  and  its  general  character  renders  it  more  ' 
or  less  unsuitable  for  most  of  the  numerous  pur- 
poses for  which  it  has  been  recommended,  ex-  ^ 
oepting  the  tastefkd  ones  of  ornamenting  hedge- 
rows, lawns,  shrubberies,  and  villa-grounds.  Yet 
the  following  uses  of  it  mentioned  by  our  con- 
temporary, C.  W.  Johnson,  Esq.,  and  by  other 
writefSy^teserve  attention  ^-4he  wheel-wrightaad 
the  coach-builder  have  employed  it  for  axle-trees 
•if  carriages;  the  turnf^r  has  used  it  for  various 
purposes  of  his  art,  and  has  l)een  delighted  with 
its  smooth  teztore  and  beantiftillydelieate  straw 
colour ;  fence-makers  have  used  it  for  rail-feno- 
ing,  and  have  found  it  to  stand  wet  and  dry  near 
the  ground  better  than  any  other  timber  in  com- 
mon use,  and  to  be  as  durable  as  cedar;  land- 
scape gardeners  have  planted  it  for  a  combination 
of  ornament  and  utility,  and  have  found  its  shade 
to  encourage  the  growth  of  grass ;  and  fanners 
might  try  it  fi>r  tiie  finrmatloii  of  hedges,  and, 
were  they  to  transplant  it  from  the  nursery  when 
it  has  a  height  of  about  four  feet,  they  would  ; 
find  it  forming  a  hedge  quite  equal  in  compact- 
ness, strength,  eoonomj,  and  nanageaUenem  to 
hedges  consisting  of  some  tried  and  approved  ' 
plants, — and  a  hedge  available  as  a  fence  far 
earlier  than  any  other,  and  capable  of  being  raised 
to  the  Tery  greatest  dssfarable  devatioa.  The 
flowera  ct  the  acacia-tree,  we  may  state  in  con-  i 
elusion,  are  used  in  St.  I)omingo  for  making  a 
distilled  liquor;  and  its  roots  and  leaves  and 
juices  contain  a  oooddeiiible  proportion  of  sugar.  | 
The  speoiM  of  BoHnia  called  the  Boae  acacia  I 
— ^botanically,  Rohinia  hitpidn — is  a  remarkably 
beautiful  shrub,  much  smaller  than  the  Robinia 
psead-aoaeia,  and  attaining  an  extreme  height, 
in  favourable  dtoations,  in  its  naUve  region,  Caro- 
lina, of  about  twenty  feet.  A  ?ort  of  prickly  hairs 
cover  its  young  branches,  and  the  footstalks  and 
cups  of  its  flowers ;  and  oocadon  it  to  be  oalled 
hispida  or  hairy.   Its  flowers  bloom  in  June,  and 
firequently  again  in  July  and  August ;  and  they 
are  large,  odourless,  of  a  beautiful  rose-colour, 
and  of  very  handsome  appearance.   Its  shoots  of 
each  year,  or  newest  and  freshest  twigs,  carry  the 
flowers;  so  that  its  old  wood  may  be  anmi-illy 
pruned  away  to  any  extent  which  the  taste  of 
the  cultivator  or  the  situation  of  the  plants  may 
reqnirs.  The  Rose  aosda  thrites  best  in  a  rich 
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•OtL  From  its  brittlcness  it  is  easily  injured, 
especially  when  grafted  n1>ovp  thp  surface  of  the 
ground;  a  preferable  mode,  therefore,  for  dwarfs, 
18  to  gntft  them  on  fbe  root,  or  vmSet  tiM  8oU, 
or  to  traia  them  to  a  wall. — Loudoii't  Gardener't 
Magaziiu,  vol.  xvL — Hunter' »  Oeorgieal  EttaySy 
ToL  iv. — MUler'a  Qardener'a  Dictionary. — ManhaH 
&n  FUaUiny. — 7^  Anny  Cydop<BditL~-Jtihn»im*» 
Fanner's  Ena/doj>(e4ut^JheHiMiaire  D'JIistoire 
Nann-dle.  Pari$,  1810,  Tom  L—Mmmd't  Bo- 
tanic Garden. 

ACACIA  (Threb  Thorited).   See  Glbditchia. 

ACALYPHA.  A  numerous  genus  of  uninter-  ! 
esting  plants  of  the  euphorbia  tribe.  The  ppocies 
amount  to  upwards  of  forty;  tbey  are  natives 
wioualy  of  North  America,  Jamaica,  the  Oarao- 
cas,  tlieKaslIiidiM,Mid  Chinft;  tome  we  storo 
plants,  and  several  arc  hardy  annuals ;  and  those 
best  known  have  a  coosiderabiA  rowmhlaiuse  to 
the  common  nettle. 

ACAITTHA.  Tha  firicUtt  of  »  tlioraj  phat ; 
and,  by  a  figure  of  spoaoh,  anything  pobiied  in 
the  manner  of  a  thorn. 

ACANTHAUEOUS  PLANTS.  Thisdes,  haw- 
thono,  bri«n,  and  all  other  plaate  whidh  aM 
armed  with  prickles,  thorns,  or  spikes.  But  the 
Acanthacoa;,  in  the  "vstematic  or  botanic  senses 
are  merely  one  natural  order  of  plants  with  one- 
pe tailed  flowers;  they  are  almost  all  herbaoeooi, 
or  only  in  a  slight  degree  shrubby ;  and  most  of 
them  are  found  only  within  tho  tropics,  and  may 
be  regarded  as  there  corresponding  to  the  mints, 
aafea,  thymes,  and  deadaettlae  of  Ruvepe. 

ACANTIIT  R.  An  herb  with  broad,  prickly 
leaves,  which  gives  both  name  and  form  to  the 
imitation-foliage  or  architectural  decoration  on 
tbe  eaintal  of  a  Corintbiaii  pillar.  Both  this 
plant,  which  is  botanically  called  Aeanthut  api- 
no»u9y  and  another,  M'ltich  is  called  AcantAut  mol- 
lii,  and  which  has  sometimoe  been  regarded  aleo 
a*  the  modd  ni  tin  CmrinAian  capital,  are  culti- 
vated in  the  gardrasof  Great  Britain,  but  require 
protection  from  severe  frost.  The  acanthus  is  a 
genus  of  plants,  having  these  two  as  its  best 
known  species,  but  innindiwy  abouta  doaBu  ether 
■peeiei,  and  eerviagMthe  type  of  the  acantha- 
ceons  order.  Tho  pcncrio  name  is  derived  from 
the  Greek,  and  signifiee  a  sgine.  The  AcantAm 
moUit  ii  nimed  in  old  pharmacopoeias  Bnnlrar* 
sine.  Its  leaves  and  roots  have  emollient  and  de- 
mulcent qualities.  It  should  remain  undistnrbpd 
in  the  shrubbery  for  several  years,  when  it  will 
throw  up  stroug  undivided  stems  of  dowers. 

A'QARI.  Minute  insects  which  form,  feed  upon, 
and  propapratc  scab  in  sh^cp  anc^  inange  in  horses, 
and  of  which  one  or  other  species  are  known  to 
infest  almoet  every  tribe  of  the  animal  kingdom 
Though  no  larger  than  the  hole  formed  by  the 


r 


a  finn  pin,  they  burrow  under  tbe  skin, 


irritate  the  flush  below  it,  and  travel  irom  place  to 
place  on  the  body,  extending  their  devastations. 

If  one  or  move  female  aoari,"  says  M.  Wabi, "  are 
plaoed  on  the  wool  of  n  sound  sheep>the7  qnieklj 


travel  to  the  root  of  it,  and  bury  themselves  ia 
the  skin,  the  place  at  which  they  penetrate  bein^ 
scarcely  visible,  or  only  distiuguighed  by  a  minute 
red  point  On  the  loith  or  twelfth  daj,  a  little 
swelling  may  be  deteotod  with  the  Imger,  and  the 
skin  changes  its  colour,  an(^  bnf  fi  trreenish  blue 
tint*  The  pustule  is  now  rapidly  formed,  and 
about  Hie  rixteenth  day  breaks,  and  the  motlunt 
again  appear,  with  their  little  onee  attached  to 
their  fee^  and  covered  by  a  portion  nf  the  shell 
of  the  egg — from  which  they  have  just  escaped. 
These  little  onee  immediately  set  to  work,  and 
penetrate  tiie  neighbouring  skin,  and  buiy  them- 
srlvos  beneath  it.  and  find  their  proper  nourish- 
ment, and  grow  and  jMropagate,  until  the  poor 
animal  has  myriads  of  them  to  prey  on  him  and 
to  torment  him,  and  it  is  not  wondtffiil  that  he 
should  speedily  sink.  Some  of  the  male  acari 
were  placed  on  the  sound  skin  of  a  sheep,  and 
they,  too,  burrowed  their  way,  and  disappeared 
for  a  whSiM,  and  the  peistule  in  dne  time  arose; 
but  the  itching  and  the  scab  soon  disappeared 
without  the  cuiployment  of  any  remedy."  Both 
sexes  of  the  insect  are  present  when  the  disease 
is  pmpaipvted.  The  female  appsars  to  be  veij 
prolific,  producing  from  eight  to  fifteen  in  a  litter. 
Though  most  of  the  insects  perish  Jjofore  the 
severity  of  winter,  yet  some  survive  it,  and  ooca> 
rionallyreoonmmioe  their  devastations  in  sprigf. 
See  article  Scab. 

The  Aearus  ncahia',  or  Sareopte*  homiui".  surier 
ally  exists  on  all  persons  affected  with  itcii  wiio 
have  not  oommenoed  a  course  of  medieinei  Itii 
almost  entirely  confined  to  the  hands,  where  it  is 
found  beneath  the  epidermis,  but  is  also  some- 
times met  with  on  the  feet,  in  the  arm-pits,  and 
other  jdaees.  It  is  never  found  en  persons  t£- 
fected  with  any  other  cutaneous  disease  than 
itch.  The  insects  are  all  destroyed  after  the  sul- 
phuro-alkiUine  ointment  has  been  applied;  but  the 
pfttiokt  may  net  be  stUl  eumd,  tat  the  enqption 
may  remain*  unless  ii  be  piopeiiy  treated*  In- 
sects rp moved  from  an  affected  to  a  sound  person, 
multiply  on  the  skin  of  the  latter,  when  presently 
tbe  eruption  appears.  M.Grsa  soverslthneseom- 
municated  the  disease  in  this  manner ;  onee,  at 
the  desire  of  T>r.  Pariset,  eocretnrr  of  the  Ac:i- 
demie  de  Mt>ci<  iiu'  when  it  produced  a  sanatory 
veTttMonin  a  y  uung  girl  who  had  flJlen  into  a 
state  of  stupor.  On  the  other  hand,  he  ssveml 
times  tried  to  ir.oeulate  himself  with  the  serum 
of  the  itch  vesioles,  but  without  su<Mseas.  He 
therefore  eonolndes  flmt  tiie  sarec^ites  is  the  soli 
agent  in  producing  the  contagion  of  itch,  whioh 
is  not  contracted  unless  that  animal  or  its  eggs 
adhere  to  the  skin  or  clothes  of  persons  coming 
into  contact  with  those  having  the  disease.  The 
number  of  insects  on  a  person  has  no  relation  to 
tho  extent  and  intensity  of  the  emptirm  ;  for 
sometimes  not  more  than  five  or  six  are  found  on 
individuals  covered  with  vericlee  vmd  pustules ; 
and  again,  n  hundred  have  been  taken  from  the 
hands  of  a  person,  who  yet  had  only  a  fow  veiiflki* 
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Sons  €f  ifae  mmI  fpadM,  ptriioiiiai^  the  red 

ipider,  are  extremelT  noxious  to  the  ^rdener 
and  doricultumt.    A  correspoodent  of  the  '  Gar- 
deoere'  Gazette'  writes: — "  In  all  the  redpet  for 
iliMiKijiiifl  acMi  whidt  I  hwe  teen,  wdphwr  it  «a 
ingredient ;  this,  ia  its  crude  state,  will  nr-t  unite 
with  the  liqaidf  \iwd  for  that  purpose,  and  there- 
fore it  caa  have  little  or  no  effect,  except  when 
{i  tfflkd  M ft  «ith  va tbe  httied fluet  of » houtt. 
I  la  order  to  make  it  unite  with  soapsuda,  tobacco 
I  wnter,  and  other  liquids  usually  made  use  of  for 
destroying  insects,  it  roust  be  conTerted  into  a 
I  mlphuret,  bj  boiling  it  with  line  or  «n  tUcalhie 
{  Bftlt,  IS  in  tbe  following  mistoN,  which  expedi- 
tiouslr  and  effectually  destroys  the  red  spider,  by 
merely  immersing  the  plant,  or  part  infested,  in 
tiw  niztnre.  Oommoa  toft  soap  half  ta  oonoe, 
I '  n^nni  of  line  ono  cmnce  by  measure  (or  two 
I   tt»blcspooTifuL«y  5oft  wnter  (hot^  one  ale  quart. 

The  soap  and  suiphuret  to  he  first  well  mixed 
I  with  an  iioB  or  wooden  tpoon,  in  the  ttmomtoncr 
u  a  muctvrt  of  egg  and  oil  is  made  for  a  salad  ; 
ihe  hot-Tvater  is  then  to  he  atidrd  by  degrees, 
stirring  tbe  mixture  well  with  a  painter's  brush, 
u  in  making  a  lather,  by  which  means  an  uniform 
I  tttid  win  be  obtained  fike  wfa^,  without  any 
I   sediment,  which  may  l>e  used  as  soon  as  it  is  co<il 
enouph  to  bear  tho  hnnd  in  it.  This  miTturc  will 
destroy  every  insect  usually  found  in  the  green- 
iMNMt^  \y  wtn  immertion,  oioept  tho  ooooot,  or 
scaly  insect,  which  adheres  so  closely  to  the  stem, 
or  under  side  of  the  leaf,  that  the  mixture  cannot 
retdk  ita  vulnerable  parts ;  therefore,  in  this  case, 
tht  aaiztiue  mutt  he  appltd  wltlk  a  hniah  that 
I  win  didodge  the  insect  If  tba  mixture  be  put 
I   into  a  wooden  bowl,  or  any  other  shallow  vessel, 
1  HBall  ^ants  in  pots,  and  the  leaves  and  branches 
I  of  haiet  onct,  and  of  ftrnit  trees,  may  be  easily 
I   immersed  in  it  by  pressing  them  down  with  the 
hand.    The  above  tuixtare  will  not  destroy  the 
i   black  aphides  of  the  cherry-tree,  nor  the  green 
aphidetof  tho^um-tMOtfajimmersiiig  the  leaves 
and  faanchfw  in  it,  tbert  being  an  oiliness  on 
these  Intoota  which  preventt  itt  adhering  to 
them." 

AOOIDSNTS.  Occasional  injuries  to  live  stock 
or  to  growinf  com.  The  matt  tetiout  aoddentt 

which  happen  to  live  stock  will  be  noticed  in  the 
articles  Wounds,  BRriPES,  8prains,  and  Poi^oxs 
[which  see] ;  and  the  chief  which  happen  to  grow- 

•  iagoeRi  are  mdi  at  arise  from  heavy  nuni,  from 
f  >Tj3  or  mist,  from  frosts,  from  hail,  from  snow, 
from  excessive  heat,  from  blight,  from  calms,  from 

;  miable  weather,  and  from  insects,  birds,  and 
I  vmmn.  Some  of  thete  wiO  be  Ihlly  ezandned, 
sad  others  partially  noticed^  hi  their  own  alphor 
hetical  places :  and  any  need  be  noticed  in  this 
place,  only  so  far  as  to  afford  an  entire  view  of 
' '  llie  injoriet  to  wh!di  cropt  are  liable. 

•  j    Heavy  rains,  when  wheat  is  in  flower,  wash 

away  its  poUcn,  and  prevent  it  fecundating  and 
fractifying;  they  sometimes,  on  insufficiently 
jj  tmiBtdlM>d,keeptfie  roott  of  plantt  in  to  wet  a 


state  as  to  occasion  abortion  in  the  ^ ;  and  thiFf 

frequently  throw  large  portions  of  a  crop  pros- 
trate, or,  in  fimners'  phrase,  lay  or  lodge  it, — to 
the  risk  of  its  not  coming  to  matorlty,  or  of  itt 
beiaf  btrvetled  with  difflonhj^Fogs,  when  so 
prevalent  as  to  make  a  Bucce°«inn  of  moist  and 
gloomy  weather,  especially  during  the  period 
when  com  is  at  the  height  of  its  vegetation, 
tometimet  tnlileot  wheieeroiM,  peitlealariy  tboie 
of  wheat,  to  sickliness  and  disease. — Frost,  if  the 
ground  is  in  fine  tilth  and  full  of  moisture,  fre- 
quently elevates  the  surface  of  the  soil,  together 
with  the  yovrng  wheat  ptent,  and  teparatee  the 
latlw  from  its  seminal  roots;  and  when  a  thaw 
comes,  the  plant,  in  consequence  of  its  supply  of  j 
nourishment  having  been  cut  off,  turns  black  or  j 
^Kct.  So  kng  atwheat  oentinnet  in  a  low  grassy  j 
state,  it  usually  recovers  from  any  checks  which  j 
frost  gives  it ;  hut  when  it  is  making  its  principal  i 
shoot  previously  to  its  producing  its  blossom,  it 
grows  for  a  Httlo  time  with  ezoettive  rapidity,  is 
very  senstive  to  changes  in  the  atmosphere,  and  | 
receives  certain  and  severe  dnmncrp  from  frost  or 
from  even  a  sudden  faU  of  temperature.  The  in- 
jury ascribed  to  froet,  however,— except  when 
roots  and  tissues  are  mptnred  by  mechanical  ao- 1 
tion  of  the  soil, — are  really  occasioned  by  the  play 
of  subsequent  heat  or  of  the  sun's  rays  n]»>n  the 
plant ;  and,  in  the  case  of  early  pease,  ot  garden 
potatoes  and  of  half-hardy  flowering  plants,  it  j 
may  generally  be  prevented  by  giving  a  watering 
a  little  l>ofore  Bun-rige.    "The  damage  done  to 
wheat  by  frost,"  remarks  Sir  John  Sinclair,  "de-  j 
pendt  mvch  on  the  temperetnre  and  hrightneet  j 
of  the  tnccceding  day.   Should  it  be  cold  and  ; 
gloomy,  the  injury  is  less  ;  and  if  rain  should  fall, 
the  plants  will  escape  unhurt.   But  if  the  mom- 
ing  be  warm  and  bright,  the  leaves  of  the  plant ' 
often  become  black,  and  never  revive,  the  effect 
corresponding  to  the  degree  of  tho  retaining 
stimulus."  ' 
Hail,  occasionally  in  Great  Britain  bat  be- 
quently  on  the  European  continent,  beatt  down,  ' 
shakes,  prostrates,  and  otherivise  damages  corn  ; 
and,  in  some  instances,  when  the  crops  were  in 
full  ear  and  nearly  ripe,  it  has  desolated  whole 
districta  of  Fkanoe,  ami  oocamoned  tcareity  and 
dearth  of  food. — Excessive  heat  or  prolonged 
drought  deprives  com  plants  of  their  rsecessary 
degree  of  moisture,  renders  them  sickly  and  feeble, 
foroet  than  into  pvematare  ripeneet,  and  ooca-  [ 
sions  them  to  be  very  light  in  straw  and  compare-  t 
tivoly  unproductive  in  grain. — Atmospheric  in- 
fluences of  various  kinds,  particularly  thote  of  ' 
electridty  and  of  onutnal  windt,  are  taffoted  to  I 
occasion  some  of  the  diseases  in  corn-cropa  looidy 
designated  blights:  see  the  article  Blight — A  ' 
prolonged  calm  or  a  high  degree  of  shelter  de-  I 
privet  corn-plantt  of  the  requisite  degree  of  ven< 
tilation  and  exercise  from  the  wind,  arrests  or  j 
dwnr*"?  their  growth,  and  sometimes  forces  them  i 
into  decay  and  death.  The  circulation,  the  cleans- 
ing power,  and  the  gently  shaking  action  of  the 
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air,  m  «1iiflf  meaiu  of  mppoirtfaig  tittltliy  pluita, 

and  bringing  them  to  perfection ;  and  Trhcn  thc?o 
are  prevented,  either  by  a  prolonged  calm,  by  the 
great  height  of  hedges,  or  by  overshadowing 
wood%  <]m  phmtB  unduly  xetein  the  moiciun  of 
4eW8  and  rains,  want  the  requisite  degree  of  mo- 
tion or  exercise  for  the  maintcnnnce  of  their 
vigour,  and,  in  consequence,  become  wealc,  dwarf- 
idh,  or  disaMcd.— Hueh  yvtMeam  of  weaihor, 
particularly  in  great  and  frequent  transitions  of 
temperature,  damages  the  tender  organs  of  plants 
by  alternate  expansion  from  heat  and  contraction 
firom  cold,  and  sometimeo  engenders  diaeoMe 
which  completely  perplex  the  fanner  as  to  both 
their  nature  and  their  cause. — Various  worms 
and  minute  flies  often  inflict  enormous  damage ; 
hat  thej  will  be  notioed  vadw  tlie  words  Gain, 
Wheat-Flt,  and  numeroua  others  indicated  in 
the  article  Insbcts. — Sparrows,  pigeons,  crows, 
game,  rats,  mice,  and  other  birds  and  vermin, 
often  prey  largely  upon  crops  when  th^  are 
ripening,  or  while  thej  are  winnowing  in  the 
field,  and  after  they  are  secured  in  the  stack-yard 
and  the  granary ;  but  these  also  wiU  be  notioed 
in  rariona  artides,  under  their  appropriate  head- 
ings.— The  hazards  to  which  crops  are  liable,  and 
the  accidental  losses  which  afnrmer  may  sustain, 
are  thus  more  numerous  and  far  more  serious 
than  a  snperfieial  observer ^mmld  suppose;  yet 
many  or  even  most  of  them  may  be  much  allevi- 
ated or  ivlii  jily  prevented  or  repaired  bj  foi-Lsight, 
skill,  and  the  operations  and  appliances  of  en- 
lightened hnsbrndrj.  The  propcrtieb  of  dam* 
age  oltimBlelj  sustained  from  aeddenta  hy  a 
thoroughly  good  farmer  or  a  properly  condi- 
tioned £arm  of  the  nineteenth  century,  is  little 
more  than  a  trifle  in  comparison  to  the  average 
amount  of  damage  sustained  by  ahnost  any  kind 
of  fanner  of  the  middle  ages  of  Europe. 

ACCLBIATATION  oa  ACCLIMATION  OF 
AITIMALS.  The  enabling  of  the  domestic  animals 
to  sustain,  without  seriona  iigniy,  a  great  cthange 
of  climate.  In  removing  oxen,  for  example,  from 
the  climate  of  Kentucky  or  of  Tennessee  to  that  of 
Louisiana  in  America,  farmers  and  cattle-dealers 
have  long  known  that  the  meet  serious  risk  is  in- 
curred, and  have  been  in  the  prncticf  of  earnestly 
using  means — many  of  them  absui  d  and  caprici- 
ous— for  averting  or  l^sening  the  risk.  The 
average  pulse  <tf  the  <«  in  a  cold  dimate  is 
about  .lO  in  a  minute,  while  its  average  in  the 
climate  of  Louisiana  is  from  68  to  75 ;  so  that, 
when  any  individual  of  the  species  is  removed 
Irom  its  native oountxy  tea  pkoe  of  connderaUy 
higher  temperature,  the  action  of  its  heart  is 
powerfully  stimulated,  and  its  whole  constitution 
undergoes  a  violent  change.  The  injury  done  to 
any  animal  by  a  sudden,  grsat,  and  permanent 
increase  of  the  circulation  must  necessarily  be 
serious;  but,  in  consequence  of  its  firton'pR  being 
smaller  in  proportion  than  those  of  the  ox  and  of 
soma  other  animals^  it  is  partieubriy  serious  to 
the  o&    The  proper  trcatment  for  atwting 


danger,  or  inlj  aociUma^g  the  eimtMfa»  Is  a 

grndtial,  stcru^v,  and  considers  Vie  rtjduction  of  its 
animal  energy  I)r.  James  t>mith  of  Louisiana, 
in  a  paper  on  this  subject  in  the  Quart.  Jounu 
ct  Agrieoltnre,  says  The  quantity  of  fbod 
which  the  system  will  in  ordinary  circumstances 
require  must  be  diminished,  and  nl!  the  commnti 
exciting  causes  of  increased  arterial  action,  such 
as  tiie  heat  of  the  son,  quidc  motion  of  any  kind, 
be  avoided.  Besides  these,  medicines  which  have 
a  tendency  to  diminish  the  heart's  action,  must 
not  only  on  the  first  attack  of  fever  be  resorted 
to^  but  dionld,  wo  think,  even  in  a  state  of  health 
(though  no  advocate  for  such  treatment  gener- 
ally), from  time  to  time  be  adminbtored.  Bleed- 
ing, though  the  most  valuable  of  all  remedies  on 
the  attaolc,  must  not  prsvioudy  be  rsaorted  io^ 
from  a  tondenoy  which  it  haa  to  produce  in  the 
system  increased  action,  for  the  purpose  of  repro- 
ducing the  matter  taken  away.  Ihroperdoaes  of  the 
DigUali*  piirpurm  (foxglove)  may  also  be  rsaorted 
to,  and  indeed  all  remedies  which  have  a  iendcnoj 
to  diminish  the  heart's  action.  Shade,  a  plenti- 
ful supply  of  water,  for  the  animal  to  stand  in 
during  the  heat  of  the  day,  I  oonosivs  to  bo  of 
all  things  the  most  essential." 

Besides  special  cnse?  like  thosi?  now  alluded 
to,  the  general  question  of  the  influence  of  di- 
mate upon  the  reproduction  of  aoiraals  im- 
ported from  foreign  countries  merits  a  high 
decree  of  attention  from  the  agriculturist.  In 
the  same  manner  that  vegetables,  when  trane- 
]^aiited  from  a  boning  to  a  odd  climate,  mul- 
tiply  but  seldom  and  with  difficulty  in  the  or- 
dinary way,  we  remark  that  animals  imported 
from  a  very  warm  to  a  very  cold  country  often 
become  ustfruitftd.  It  has  ftequently  besn  no- 
ticed, that  Arabian  mares,  when  brought  to 
Britain  tmder  dilTerent  circumstances,  cither  be- 
come unfruitfiil,  or  yield  feeble  and  unprofit- 
able results.  The  stallions  of  many  races  are 
sometimes  in  the  same  situation,  oven  when  trans- 
ported to  a  much  shorter  distance  M  Yvart 
remarks,  that  the  assee  of  Tuscany  and  ISpain  are 
not  always  productive  in  France,  or  in  countries 
lying  llurther  to  tlie  northward;  and  it  is  wdl 
known,  that  in  all  the  northern  countries  of 
Europe,  animals  of  this  epecies  yield  products 
greatly  inferior  in  appearance  to  those  of  the 
South.  The  other  domestie  animala  present  ns 
with  re<:iilts  which  may  be  regarded  as  equiva- 
lent to  the  preceding,  after  makinp'  due  nllowances 
for  the  differences  between  the  climate  ot  their 
residence  and  that  of  their  origioal  oountry. 

Thus,  we  may  remark  that  the  sheep  and  bull 
seem  rather  to  deteriorate  on  removing  from  the 
north  to  the  south  of  Europe ;  now  these  auimale 
appear  to  have  bskoged  otiginany  to  oonntrioa 
where  a  cold  and  moist  atmosphere  was  more 
prevalent  than  one  of  an  opposite  character.  On 
the  contrary,  as  wc  have  just  observed,  a  differ- 
ent result  is  obtained  in  rsspeot  to  the  horse  and 
asi^  which  were  originally  natives  of  the  South. 
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M.  Roolin,  in  a  paper  read  before  the  French 
wadauf  of  Seienow  in  1688,  <m  the  ohftngw 
which  the  domestic  animals  of  Europe  undergo 
when  transported  to  the  equatorial  rrpionsof  the 
Kew  worldj  states  that  the  mammilcrooB  animals 
braoi^t  from  the  Old  to  tbo  Now  oontiiiait,  an 
pig?,  sheep,  goats,  asses,  horses,  cows,  and  dogs, 
all  of  which  are  become  more  numerous  than  the 
indigenous  animals  of  the  new  countries.  It  ap- 
pMn  tluit  tbo  hog,  ill  the  wtrm  Ttllejt  of  South 
America,  wandering  in  the  woods,  and  subfttting 
upon  wild  fruits,  becomes  very  ferocious,  and  as- 
sumes almost  the  character  of  the  wild  boar. 
The  prindpel  traetaieiit  to  insttve  ftoandity  In 
these  animals,  wae  to  pasture  them  in  aitnaftions 
where  the  food  possessed  saline  properties.  In 
pUoes  where  the  quantity  of  salt,  either  in  the 
water  or  phmts,  wae  BmaH,  they  wire  fennd  to 
deteriorate  in  quality,  and  to  <^ii{»8th  in  nom- 
her.  In  these  climates,  the  cow  undergoes  a 
material  change.  It  no  longer  furnishes  the  oon- 
etant  supply  of  ndlk  whieh  we  eltein  from  it  by 
artificial  meaaa  in  Europe ;  and,  in  order  to  ob- 
tain that  fluid  at  all  it  is  necessary  that  the  calf 
should  be  continuallj  with  its  mother.  The  milk 
oMainod  fcr  domeetio  nie,  is  only  that  which  ao- 
emnnlates  during  the  night  what  tiie  calf  is  in  a 
quiescent  ?tate ;  when  the  calf  ceases  to  suck,  the 
milk  immediately  dries  up.  The  bulls  and  cows 
introdneedfreni  Europe  into  South  America  soon 
beeomo  wild ;  and,  at  the  present  time,  it  is  only 
by  repeated  battues  that  they  are  kept  in  mh- 
jectMm.  The  ass  undergoes,  in  the  provinces 
wUdi  M.  Soolin  hae  tiaited,  leas  change  than 
any  other  animal.  He  never  becomes  wild  but 
in  situations  where  the  labour  is  excessive  The 
^eep  introduced  into  America  were  not  the 
BMsmoa^  bat  the  two  spedesealled  tofia  into  and 
bvrda.  In  temperate  climates,  they  have  multi- 
pUed  abundantly,  without  showing  any  tendency 
to  submit  to  the  domination  of  man.  In  the 
climate  of  the  plains,  they  do  not  pro- 
fr^ely ;  and  a  curious  phenomeDon  is  there 
Tritn«?ef1.  The  wool  of  the  InmVig  ^ows  at  first, 
as  in  more  temperate  climates,  but  rather  dowly. 
When  in  n  Ht  stale  ftnr  abearing,  there  is  nothing 
renaricable  about  its  quality ;  and,  when  removed, 
it  grows  atrnin  a.'^  in  tr>Tnpf>ratr  climates;  but  if 
the  proper  time  for  shearing  is  allowed  to  go  by, 
tin  woot  booonea  Oiek,  fii£i  off  in  patches,  and 
laavea  midemaath,  not  a  new  growth  of  wool  or 
a  barren  place,  as  if  from  disease,  but  a  f^hort 
shining  and  dose  hair,  exactly  like  the  hair  of 
the  goflit,  in  the  same  diraate :  and,  where  this 
Ittir  once  appears,  there  is  never  any  return  of 
wooL  The  goat,  notwithstanding  it"  fnrm.  which 
appears  ad^ted  to  mountainous  situations, 
thrives  mocb  better  in  the  low  valleys  of  South 
Aasrion  than  on  the  high  points  of  the  €k>rdil- 
lera?.  Ft  ^indprsrnnfl  a  lactiferon?  rhanirc  pimilar 
to  that  of  the  cow.  The  conclusions  drawn  from 
the  rqiort  are,  1st,  That  every  animal,  like  man, 
mfniiatiinetoaiBinilomibNiftodimnke;  an^ 


2d,  that  domestic  animals,  when  left  to  them- 
selves, hsTs  a  great  tendency  towaids  the  organi- 

zntion  of  those  of  the  Bame  species  in  a  wild  state  ; 
and  that  a  very  short  time  only  is  neceSMUy  to 
produce  that  transformation. 

That  defeneration  ofindiTldnab,  so  freqnently 
remarked  in  animals  and  plants,  results  inevita- 
bly from  their  being  imperfectly  acclimated;  and 
many  of  the  diseases  with  which  they  are  afflicted 
pfooeed  from  n  rimilar  oanse.  In  tiie  sonthem 
countries  of  Europe,  the  insensible  exhalations 
which  transpire  from  the  surface  of  the  skin  are 
usually  considerable,  while  the  contrary  takes 
plaos  in  its  more  norlhem  ragiona.  Hence,  in 
importing  animals  from  the  South  to  the  North, 
due  care  should  be  taVm  to  overcome  their  con- 
stitutional habit  in  a  gradual  manner.  There  is 
»  constant  determination  <tf  all  vsdeaa  or  hvr^ 
matters  towards  the  skin  in  warm  climates; 
while,  in  cold  countries,  transpiration  is  counter- 
acted, arrested,  or  suspended,  and  always  modi- 
fied hi  n  greater  or  kaa  degree.  Hence,  unless 
their  change  of  dtoation  is  cautiously  effected, 
animals  become  predisposed  to  several  cutaneous 
disorders,  to  obstructions,  enlargement  of  the 
liver,  and  other  maladies  of  this  natnre.  Again, 
when  animals  are  suddenly  transported  from  the 
North  to  the  South,  and  without  the  nec*»f!«aTy 
precautions,  the  consec^uences  are  not  less  danger- 
ens  than  ^oae  ahnady  entmierated;  as  the  ex- 
cretory functions  of  the  skin  are  less  energetic  in 
cold  than  in  warm  countrie«.  the  internal  func- 
tions possess  a  greater  relative  energy ;  and,  on 
removing  them  to  the  Sonth,  their  oonstitotional 
habit  becomes  modified.  The  insendUe  tran- 
spiration of  the  skin  necessarily  becomes  greater, 
and  the  active  forces  of  the  system  tend  towards 
the  sorfiue^a  change  whidi  may  oeoaalon  many 
dangerous  maladies,  such  as  putrid  feveia«  The 
only  effectual  way  of  counteract irrr  thp«f»  serious 
inconveniences,  is  by  adopting  a  ejstem  proper  to 
all  the  drenmstances  of  tiic  Imality,  according  to 
the  principles  laid  down  in  oor  best  treatisas. 

Climate  exercises  an  important  influence  over 
many  of  those  characterUtioe  which  commonly 
serfv  to  dislhigniali  one  spedes  from  anottier ; 
and  it  is  highly  probable,  that  many  animals, 
which  are  drnmonly  considcrrd  by  naturalists  as 
belonging  to  allied  species,  may  in  reality  be  no- 
thing more  than  pennanent  races,  descended  from 
the  same  originalstool;,and  preserved  distinct  Bole> 
ly  hy  thn  influence  of  climate.  The  upuril  charac- 
ters of  animals,  when  long  exposed  to  dry  and 
warm  climates,  may  be  stated  in  general  terms  to 
be  the  following : — ^Their  skin  is  thin,  snpple,  and 
oily;  their  hair  ?rantT  and  fine;  their  limVis  long; 
the  tendinous  parts  distinct ;  their  homs  hard, 
dry,  and  brittle ;  the  hoof  contracted ;  the  feet 
narrow  and  sound;  the  mnsdss  dry  and  but 
slin-htly  fat  ;  and  their  tpmprrimmt  rather  snTi- 
guineous  than  lymphatic.  The  circulation  of  the 
blood  becomes  accelerated ;  they  possess  much 
sfrdoor,  eneigj,  and  eonrage;  wUIe  the  sevanl 
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pftrta  of  Cheir  bodm  Midom  Mquire  very  vdn- 

minous  proportions.  On  the  contrary,  animals  ex- 
posed to  a  cold  and  moist  climate,  along  with 
more  stronglj  marked  proportions,  have  their 
skin  thicker,  hwdmr,  Mid  diier;  th«ir  Inir  longw, 
coarser,  and  more  bushj ;  their  extremities 
shorter,  with  the  tendons  less  stronglj  pro- 
nounced ;  the  horns  soiter  and  more  spongy ;  the 
feet  krg«r,  bvoftder,  move  Haiiened,  and  Urn  com- 
pact ;  the  muscles  stronger,  closer,  and  well  sup- 
plied with  fat.  Their  temperament  is  rather 
Ijmphatic  than  sanguineous ;  their  circulation  is 
dower;  tiiey  poenn  kes  physkel  and  mental 
energy,  and  may  almost  be  said  to  connst  wholly 
of  matter,  as  they  are  yisibly  deficient  in  ardour, 
energy,  and  courage.  The  animals  of  temperate 
dimatea  ooeupy  m  ill  resfeole  »  mean  between 
these  two  extremes. 

Animals  have,  as  well  as  vegetables,  their  na- 
tural habitations  and  stations,  to  which  they 
ihottid  be  ftpprozimated  ee  mneb  ae  poseiUe  in 
the  state  of  domestication  *,  and  it  is  always  dan- 
gerous to  separate  them  from  these  localities 
withMit  the  greatest  caution.  Nature  often 
placet  insuraaountaUa  ebetaolee  to  thdr  migra- 
tiiMU,  by  depriving  them,  as  we  have  alveadj 
seen,  of  the  power  of  reproducing  anywhere  ex- 
cept in  their  native  countries.  The  study  of 
bahitelioni  and  stations  ia  therefore  of  the  Ugh- 
est  importance  in  the  management  of  tbedomee- 
tic  anironl?;.  By  the  term  habitation,  we  com- 
monly understand  the  climate  which  each  animal 
prefers,  beeanae  it  b  beet  n&pted  to  iti  organisa- 
tion ;  and  by  ttation,  that  partioohir  plftoe  which 
each  of  thorn  chooses  in  the  same  country  and 
under  the  same  climate,  from  its  finding  more 
feeooreee  in  thnt  looelitf  finr  living  and  satisfying 
all  the  oondidons  of  its  organuatioo.  Thu^  the 
habitation  of  the  rein-deer  appears  to  be  irrevoca- 
bly fixed  to  the  frozen  countries  adjoining  the 
North  pole,  where  this  animal  has  long  been 
domeeiicetod,  and  yidda  the  meet  important 
services.  After  the  many  imsucceasful  trials 
which  have  been  made,  it  may  be  considered  as 
almost  impossible  to  render  it  acclimated  in  the 
temperate  ]^ns  of  Bnrope.  Ferimpi  it  might 
succeed,  with  the  proper  precautions,  on  the 
summits  of  our  coldest  mountains.  Again,  the 
natural  station  of  the  labbit  is  on  a  sandy  and 
dry  Boil ;  that  of  the  ehoep  end  goat  in  dry  and 
elevated  regions  ;  the  liuffalo  and  bull  dclifrht  in 
low  and  moiKt  situatioris.  These  animn!'^.  cannot 
be  separated  entirely  and  suddenly  from  their 
nntnml  itationi,  witiiont  oqpoiing  them  to  in- 
conveniences more  or  less  serious.  In  all  at- 
tempts at  acclimating  foreisrn  animals  it  is,  tb^re- 
fore,  as  important  to  study  their  natural  station 
as  their  habitation. 

Wherever  the  same  temperature  prevails,  and 
in  whatever  latitude,  it  is  trenerally  possible  to 
find  some  spots  where  animak  may  be  imported 
with  waaom,  when  thej  will  mnltiplj  like  plattle 
in  anakgona  litnationai  It  appoan  alao^  thnt 


thoee  animab  whieh  Nature  hea  pibMied  in  the 

temperate  climate^,  may  extend  themselves  in- 
scnoihly  toi.vards  the  opposite  extremes  of  heat 
and  cold ;  lor,  aa  Pallas  has  judiciously  observed, 
all  ear  domeetio  animab  of  the  North  and  Sonth 
are  found  wild  and  apparently  natif^ in  the  tem- 
perate regions  of  Cent  ml  Asia. 

It  has  long  been  remarked  that  those  animals, 
aa  well  aa  pfamti,  which  have  their  natural  atn- 
tion  in  dry  and  devated  countries,  are  analogous 
to  the  living  productions  of  cold  countries  ;  and 
that  those  species  which  delight  mo«t  in  low  and 
molet  fronnda  apprawh  more  nearly  in  general 
character  to  the  productions  of  the  South.  This 
serves  to  indicate  that  it  is  commonly  more  ad- 
vantageous to  attempt  the  acciimatioa  ol  ammais 
firam  warm  ooontriee  in  low  loeelitieB,  wlhilat  thoee 
of  the  North  are  most  easily  naturalized  in  dry 
and  elevated  regions,  and  it  is  always  useful  in 
practice  to  study  these  analogies  by  attending  to 
the  natural  diqioaition,  whether  low  er  elevated, 
which  a  cold  or  vrann  country  is  capable  of  afford- 
ing.   It  seems  probable,  also,  that  individuals 
will  be  more  eajsiiy  acclimated  in  places  which 
form  the  natoralflfeatlona  of  ooogeneioni  ipeeiea, 
than  of  those  greatly  removed  from  them,  for  the 
same  dispositions  and  qnnlities  arc  usually  found 
to  exist  in  animals  l)eionging  to  the  different 
spedes  of  the  tame  genus.  The  ohanoes  of  n  ano- 
cessful  acclimation  are  further  increased  by  the 
adoption  of  a  similar,  or  at  least  a  kind  of  food 
analogoos  to  that  which  they  would  have  received 
in  thdr  native  eonntry ;  and,  in  eeme  inetaneee, 
this  is  indispensable  to  their  existence.  Thus, 
we  often  FiOf>  hird?.  directed  by  the  migratory  in- 
stinct, resorting  to  iocaiitiea  where  they  can  find 
that  kind  of  Ibod  whidi  is  neoessary  to  their  ex- 
iafeem^,  and  of  which  they  have  been  deprived  hj 
the  severity  of  the  climate. 

It  follows  from  the  above  observations,  that 
whenever  animals  are  imported  Ikon  n  eonntspy 
which  it  very  hot  or  very  <»ld,  very  dry  or  very 
moist,  to  one  which  i?  I:?s  bo,  and  that  it  be- 
comes desirable  to  uuiintain  them  in  a  state  of 
health,  so  that  they  may  continue  tiiflir  qteoiee 
by  generation,  and  in  general  maintain  the 
healthy  exercise  of  all  their  functions,  it  becomes 
necei^ry  to  observe  the  following  precautions : 
— 1st,  To  approximate  them  by  a  convenient  and 
Boitabie  podtion  to  thdr  original  and  nataral 
Fituation ;  and,  2dly,  To  avoid  all  sudden  tmn?? 
tions  with  the  greatest  caution,  so  as  to  acclimate 
them  gradually.  The  climate,  as  we  have  already 
lemaiked,  easteiasa  n  neat  direct  and  powerful 

inflticnce  npon  the  phypii,"^!  nnd  intelli[!;cnt  powers 
of  all  animals  as  well  as  upon  their  otispring  ;  and 
hence  we  may  readily  anticipate  alterations  more 
or  less  aeadUe  and  permanent,  en  transporting 
them  suddenly,  and  without  the  suitable  precau- 
tions, to  remote  distances,  or  perhaps  to  situa- 
tions of  an  opposite  kind  to  those  whence  they 
were  abattaeted.  Ihe  eflRMti  beeone  mere  vpfit^ 
rant  when  Chdr  tnoaportatiui  ia.  effeotad  tnm 
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the  warm  io  the  cold  climate.  It  may  be  added, 
that  it  u  frequently  more  adraatageoUB  to  re- 
mom  aaimak  wineh  ton  fUH  Tovng,  bee»uw, 
from  their  being  more  pliant  at  this  age,  they 
babitaate  themselves  r^dily  to  the  chanfff',  and 
in  the  end  endure  the  un£(tvounibie  circumstances 
to  Hindi  thej  ai*  cxpdMd.  A  vary  tiiddmi  and 
powcrfiil  chn.n2;r  ip,  however,  better  endured  by 
rhp  adult  aiiimai,  whose  frame  being  more  ma- 
lured,  is  better  capable  of  resiiitiog  the  shock. 

With  the  domeatio  OTimalg,  we  oommonly  find 
that  temperate  climates,  where  they  are  exposed 
but  Uttle  to  pudden  chancres  if  the  atmosphere, 
m  in  general  those  wlucii  agree  beet  with  ihcir 
■aiaTCi»  and  wboe  they  an  leaat  ml^eel  to  d«- 
formtty  and  disease.  In  these  sitlU^ODl  they 
ih-j  Ix'come  more  mild  and  tractable,  as  their 
aaiures  a^ume  the  general  aspect  of  the  olimate, 
iri^  thflf  aeem  to  aoquire  a  oeitaiB  digneof 
rodeneas  and  asperity  from  the  contagious  influ- 
ence oi  aa  aahotpitaUtt  xi^os.  Sea  artida  Cli- 


i     AOGLmATAnON  OF  PLANTS.  The 

toming  of  plants  to  thrive  in  a  climate  which 
5  differs  widely  from  their  natural  one,  and  which, 
previous  to  their  being  accustomed  to  it,  would 
'  iumgp  Hwir  orgaaim  or  dMcanga  thefar  ftiAo- 
tiona.  Some  writers  distinguish  betWMnaooUma- 
'   tation  and  naturalisation :  and.  nfter  assipTiing  to 
I  the  latter  an  extensive  scope  of  intluenoe,  and 
'  fff«B  identifying  it  with  Buunj  of  the  achieve- 
ments of  cultivation,  they  coaolttde  that  acclima- 
tation  either  operates  within  a  verv  limited  range 
or  does  sot  at  all  exist  But  when  naturalisation 
MUM  the  mere  i«m<md  of  a  plant  to  a  oountry 
of  very  similar  climate  and  condition  tO  that  in 
which  it  is  indigenous,  it  exhibits  no  phenomena, 
pg^esies  no  character,  and  cannot  claim  conaid- 
•ration  as  either  a  principle  or  an  art  ui  onttlTaF 
tion;  ad  whtft,  on  the oUmt  hand,  it  means  such 
treatment  of  exotic  plants,  whether  by  dressing, 
by  forcing,  by  repressing,  by  hybridizing,  or  by 
I  say  other  appliance,  as  fits  them  to  sustain  with- 
oot  injary  a  lowneiaof  tenpentiira  or  a  eeveiity 
of  weather  which  would  formerly  have  destroyed 
them,  it  achieves  exactly  the  same  results  as  ao- 
dimatation,  and  is  perfectly  identical  with  that 
ptoetM  ia  efiBvytliiftff  Imt  tiie  name.  Hie  1ilaiif> 
der  of  any  gardener  in  Great  TVitain  who  receives 
a  new  plant  frcm  a  hot  country,  nurses  it  for  a 
time  in  the  iiuthouse,  transfers  it  gradually  and 
'  tfaationdy  to  iiie  open  grouid,  and  eayi  he  haa 

acdimatated  it,  while  it  really  pof?ses8eB  so  much 
I  constitntional  hardinrpf  that  he  micrht  at  once 
I  aad  with  ail  safety  have  placed  it  in  the  open 
I  border^— or  who  veeehei  anew  phatfroB  a  tem- 
perate country,  gives  it  the  same  treatment  as 
the  great  majority  of  his  hardy  plants,  finds  it 
.  kngtiiihing  under  his  eye^  restores  its  energy  and 
i  ortaUidMBiia  health  tyaenieiniiisiial  method  of 
cahure,  and  tays  he  has  acdimatated  it,  while  it 
r».ti!!y  trrow  in  snch  pt  cnliar  circumstances  in  its 
native  country  as  ought  to  have  suggested  to  him 


from  the  first  what  sort  of  treatment  was  re- 
quisite for  its  prosperity, — ^these  blunders,  no 
matter  how  often  repeated,  eaa  neither  abdiih 
nor  mystify  any  one  of  the  thousand  itpII  proved 
facts  respecting  the  controlling  power  which  cul- 
ture exerts  upon  the  habits  of  plants.  Because, 
a  oentnry  or  two  ago,  one  down  tried  to  eat  tea 
leaves  with  butter,  and  pronounced  tea  an  abom- 
ination, are  we  to  be  told  that  tea  is  not  an  agree- 
able beverage!  or  because  another  clown  tried 
to  eat  potato-fhuna,  aad  kioked  the  wliole  plant 
out  of  his  ground  as  a  nuisance,  are  we  to  be 
t'  Id  that  the  potato  is  an  odious  weed  and  no 
artide  of  food  ?  Certainly  not ;  and  yet  the  blun- 
ders of  the  downs  are  just  as  good  arguments 
against  the  right  use  of  tet^  and  potatoes,  as  the 
blunders  of  erring  gardeners  against  the  piind]^ 
and  practices  of  acdimatation. 

Cttltivatioo  brings  old  and  wdl  known  phatt 
to  perfection ;  it  introduces  new  species  from 
foreign  countries  to  our  gardens,  from  hothouses 
to  the  open  border,  and  from  gardens  to  the  fidds ; 
it  multipllea  Yarietieo»  derdope  hidden  proper- 
tieSf  aodezponds  a  small  genus  or  a  single  species 
into  a  great  and  diversified  family  ;  it  enlarges 
valuable  organs,  diminishes  annoying  oi^ns,  and 
evokee  iweetnna  from  addity,  and  beanty  from 
deformity ;  it  works  coroUaj  into  leaves,  leaTes 
into  corollse,  branches  into  roots,  and  roots  into 
brandies  ;  it  draws  the  moat  lusdous  fruits  from 
the  joksee  of  acrid  stems,  and  ovohree  the  most 
fragrant  fiowers  from  the  sap  of  naturally  odour- 
less plants  ;  it  accelerates  fructification  in  a 
bieimial  so  as  to  convert  it  permanently  into  an 
annnal,  and  retards  fhzciificatkm  fn  an  azmnal 
so  as  to  oonvert  it  permanently  into  a  Uittnial ; 
it  has  tmn^muted  a  trivial  annual  grass  which 
matured  its  seeds  in  about  six  months,  into  the 
ridieet  of  the  ftrinneeoits  grains,  which  dowiy 
and  sturdily  elaboiales  its  progress  to  maturity 
during  the  lonp;  period  of  twelve  nr  thirteen 
months  ;  it  has  worl(ed  the  sour  and  worthless 
crab  into  the  numberiees  and  lusdoos  listing 
varietiea  «i  the  apple  ;  it  has  <liftad  the  naturally 
poisonous  peach  from  its  original  habitat  in 
Media,  and  worked  it  into  one  of  the  most  whole- 
some and  delicious  of  fruits  upon  the  plains  of 
Bgjpl  and  lapidiBa ;  it  lias  transmuted  one  paltry 
and  miserable  weed — the  Brmsi'ca  ohracfa — into 
all  the  existing  varieties  of  white  cabbages,  red 
cabbages,  borecoles,  savoys,  jBrussels'  sprouts, 
brooodia^  and  oaoliiowen ;  it  haa  natunliaed, 
in  our  fields,  in  our  orchards,  and  in  our  open 
gardens,  many  hundreds  of  the  most  vahmbl© 
plants  of  more  than  oue-hixif  of  ail  the  countries 
of  tile  world ;  and,  wonderftU,  innnmefahle,  and 
of  incalculable  worth  as  are  its  undoubted  achieve- 
ment'^, it  hvi^  wholly  nccf>mpli8hed  not  a  few,  and 
partially  accompUahed  a  very  large  proportion, 
byeomeoneermogeof  tteyoeeeeeeof  aedima- 
tation. 

The  cclebratod  l>otanist,  Do  CandoUe,  indeed, 
I  seems  fully  to  doubi  whether  any  deg^ree  of  ao- 
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clitnat.'itioa  has  ever  taken  place,  or  can  be 
pruvcd  postkible  ;  aad  he  evea  defines  naturaliza- 
tioa  to  be  liiilA,  if  aaj  thing,  mora  than  tlM 
transporting  of  a  plant  into  a  difToront  country 
from  that  in  which  it  originally  grew.  But  Keith 
juftily  asks,  in  reference  to  such  naturalixation, 
whatfur  a  vmm  joiunMgrovariand  or  voTtft  npoii 
the  ocean  can  mate  a  plant  agree  with  now  con- 
ditions of  existence  ?  and,  in  refLrrucc  to  the 
huppo&ed  doubtfulness  of  acciimatation, — "  with 
the  fiwfe  b«for«  our  «7«a,  that  plants  firomwarmar 
climates,  as  Aucuba  Japonica,  and  Peonia  moutan, 
do  Tiltimateiy  become  accustomed  to  coMor  cli- 
mates, bjr  occupying  first  the  hothouse,  and  then 
the  gre^oua^  preparatory  to  thor  bdng  ex* 
I  posed  to  the  open  air,  how  can  ire  refuse  to  ad- 
mit the  possibility  of  acciimatation  ?"  Nor  might 
he  have  pointed  only  to  the  two  remarkable  and 
wflU-kaown  inatancee  «f  unquestionable  aodim^ 
tation  which  he  specifies,  but,  more  or  less,  to 
the  greater  portion  of  the  finest  ornaments  of 
oar  gardens,  the  greater  part  of  the  most  delicious 
produce  of  our  orohards,  and  even  a  considerable 
portion  of  the  most  common  and  valuable  pro- 
ductions of  our  fields.  No  enlightened  farmer  is 
speculative  enough  to  agree  with  De  CandoUe,  or 
stupid  enough  to  regard  the  tofio  of  aodUmattr 
tion  as  ideal  or  uninteresting  ;  for  every  fiuiBsr 
of  moderate  information  knows  that  a  large  pro- 
portion of  crops  now  grown  on  oold  or  upland 
b(mUs  owe  their  ripening  poiran  to  aoquirad  or 
aoclimatated  earlinen  in  particular  varieties  of 
grain, — that  a  serie'^  or  succession  of  maturity 
among  varieties  of  potatoes,  turnips,  and  other 
green  crops  mrailable  fat  the  purposes  of  ■itemnte 
husbandry  or  the  soiling  of  cattle,  has,  in  a  great 
degree,  resulted  from  acciimatation, — that,  in  a 
word,  a  very  large  proportion  of  the  whole  pro- 
duce of  a  llurm  in  modem  tinuN,  been  to  mo» 
dlfied  by  the  acciimatation  of  its  plants,  as  to  be 
far  better  adapted  th:in  lipforc  to  the  exigencies 
and  the  critical  conditions,  of  our  seasons.  Yet 
all  such  fiwts  known  to  ftnnMB  are  as  nothing 
oominred  to  the  cfowds  of  ooResponding  frots 
known  to  ji^ardencrs. 

The  Siberian  crab,  in  its  native  country,  ex- 
perienced a  BU(klen  and  invariable  transition  from 
ft  rigid  winter  to  a  warm  and  sonny  winter ;  and, 
in  consoquence,  it  burst,  year  by  year,  suddenly 
and  gorgeously  into  the  full  blush  of  its  beauty, 
and  continued  to  display  its  energy  till  the  end 
of  the  snnuner.  When  first  intooduoed  to  Bri- 
tain, it  knew  nothing  of  our  alternations  of  frost 
and  thaw,  and  still  less  of  our  period  of  sharp 
q>ring  frosts  which  may  be  designated  our  second 
winter ;  mid  it  botst  into  ftliaise  at  the  earliest 
retreat  of  our  first  frosts,  exhibited  in  February 
all  the  beauties  of  May,  sustained  violent  shocks 
from  the  frosts  of  spring,  loid  drooped  and  died 
of  ezliaiurtion  just  at  the  moment  when  other 
trees  were  awaking  from  sleep  and  shaking  into 
action  their  yearly  cnersT!e«?  Rut  now  this  fine 
ornament  of  our  ahrubltcnes  has  act^uired  a  know- 


ledge of  our  climate,  and  accommodated  its  habits 
to  our  seasons ;  it  does  not  so  hastily  as  before 
put  confidence  in  oar  treaeheroua  sprii^,  but  «x<- 
foliates  itself  with  due  slowness  and  caution,  and 
so  escapes  destruction,  and  flourishes  as  steadily 
us  in  its  native  country. — The  laurel,  when  tirst 
introdoeed  to  Bn^and  abont  two  osBtnries  ago, 
required  to  be  protected  from  fVost  by  so  wami  a 
covering  as  a  blanket ;  and  yet  is  now  a  hardy 
and  an  universally  diffused  evergreen.  Plants  of 
laurels  raisedfrom  cuttings  grown  in  this  country, 
are  well  known  to  be  hardier  and  healthier  than 
plants  raised  from  foreign  seed. — The  Anciiha 
JaponicOf  so  like  the  laurel  in  some  respects,  and 
SO  often  to  be  seen  growing  along  with  it  in  tho 
open  shrubbery,  was,  as  already  hinted,  origi- 
nally a  hothouse  plant  in  Great  Britain, — not  in 
consequence  ot  a  blunder,  but,  if  not  from  down- 
right noeosrity,  at  lenst  from  ordinary  prudenoe. 

"  In  the  year  1791,"  says  Sir  Joseph  Banks,  in 
the  Transactions  of  the  London  Horticultural 
Society,  some  of  the  seeds  of  the  Zizania  aquatioa 
(Oanndinn  rioe)  were  proenred  from  Oanada,  aad 
sown  in  a  pond  nt  Spring-Grove,  near  Uounslow ; 
they  grew  and  produced  strong  plants  which 
ripened  their  seeds.  These  seeds  vegetated  in 
the  ioooeeding  spring ;  but  the  plants  they  pro- 
duced were  weak,  slender,  not  half  so  tall  as  thoee 
of  the  first  generation,  and  grew  in  the  shallowest 
water  only ;  the  seeds  of  these  plants  produced 
others  the  next  year,  sensibly  stronger  than  tiioir 
parent!  of  the  seoond  year.  In  this  nuuuMr  the 
plants  proceeded,  springing  up  every  year  from 
the  seeds  of  the  preceding  one,  every  year  be- 
ooming  risihly  stronger  and  larger,  and  ririog 
from  deeptf  puts  of  the  pond,  till  the  last  year, 
18CV4,  when  several  of  the  plants  wore  six  feet  in 
height,  and  the  whole  pond  was  in  every  part 
covered  witii  them  as  tUok  as  wheat  grows  on  a 
well-managied  soil.  Hero  we  have  an  experiment 
which  provog  that  an  annual  plant,  scarce  able 
to  endure  the  ungenial  summer  of  England,  has 
become,  in  Ibmrteen  generations,  as  strong  and  ns 
vigorous  as  our  indigenous  plants,  and  as  perfisct, 
in  all  its  parts,  as  in  its  native  climate."  But 
the  tizania — which  abounds  in  all  the  shniiow 
streams  of  North  America,  feeds  immense  flocks 
of  wild  swans  and  other  water-fowl—oontributea 
largely  to  the  support  of  the  wandering  tribes  of 
Indians,  and  seems  d^tined,  in  the  opinion  of 
Pinkerton,  to  beoome  the  bread-oom  of  the  North, 
— this  grain  has  now  beoome  aooUmatated,  not 
only  in  Middlesex,  but  in  Ross-shire,  producing 
bland  farinaceous  seeds,  which  afibrd  a  very  good 
meal  The  conclusion  drawn  by  Sir  Joseph  Banka 
and  by  I>r.  MaoCuUooh  from  these  fteti  ii^  thnt 

while  those  plants  not  belonging  to  our  oivn  cH~ 
mate,  which  have  been  propagated  Ijy  cuttings, 
retained  the  tenderness  or  delicacyof  the  original 
parents,  when  prodnoed  from  aoede  th^  benm« 
comparatively  hardy,  and  may,  in  a  certain  num- 
ber of  successive  generations,  become  perhaps  an 
hardy  as  any  of  our  native  v^etables. 
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I     Tk»  poteto  ifW  inlniduced  to  Europe  from  the 

rnATintitnous  parts  of  South  America,  about  the 
I   middle  of  the  16th  century  ;  and  it  has  not  now 
been  grown  in  the  gardens  of  Great  Britain  above 
187  jrears,  not;  te  any  considerable  extent,  in  our 
fields  R^ovp       venr<;     T>uring  the  whole  period 
^  of  its  cultivation  it  has  been  treated  with  the 
fieatest  care  ;  yet  it  was,  for  a  long  time,  so  de- 
,t  flidtodfy  Mxotio  m  to  leAue  to  matare  its  seeds ; 

rmi  even  v(?t.  in  some  unfavourable  situations, 

particularly  in  the  Highlands,  it  sometimes  suffers 
I  general  and  utter  destruction  by  one  night's  early 

frosfc.  Aodimatation  has  already  done  mnoh  for 
'  the  potato  hv  working  oat  many  earlier  varieties, 

and  hy  training  the  later  sorts  to  mature  their 
I  seeds,  and  to  resist  the  action  of  moderate  frosts ; 

but  it  will  ptMtify  do  yet  mndi  man  for  It  bj 
'  such  frequent,  careful,  and  scientific  sowings,  as 

will  not  only  yipld  valuable  new  varietie?,  but 

produce  comparatively  hardy  plants,  capable  of 
|.  dbrfaig  a  itaidy  fedttaaoe  to  early  winter/— 
J  The  dahlia  was  introduced  from  Mexico  to  %Mn 
;  in  1787,  bnt  reached  Paris  only  in  1802,  and  did 
I  not  come  into  general  cultivation  till  several 
.  jcanlnlar;  nnd  yat  it  hM  tlready  paMed  fktmi 

habits  of  excessive  tenderness,  and  of  very  late 
I  flowering,  to  those  of  semi-hurdiness,  and  of  a 
'  eompamiive  degree  of  earliness.  It  ynM  at  first 
I  rvked  only  in  tiie  hothouse ;  It  was  with  diflt- 

cuifef  tnasferred  to  the  open  border ;  it  not  very 
I  lon^  ago  refused  to  bloom  in  the  open  air  earlier 

than  about  the  middle  of  October ;  and  now  it 
I  is  very  nearly  as  hndy  «s  the  potato,— It  if  «d' 

tivated  and  preserved  by  closely  similar  methods 
*hf>  potato, — it  sometimes,  when  treated  almost 

exactly  as  the  potato,  blooms  freely  in  the  open 

air  in  Sootlaiid  from  aiboai  the     of  September 

to  ahoot  the  94th  of  Koiember, — and  it  htm  $3Uh 
'  gcther  undcr;?one  po  Errcat  acclinjatntion  aa  nl- 
I  ready  to  seem  quite  capable  of  being  raised  in  the 
'  ialds  for  food^The  aracaoha,  one  of  the  most 
I '  miiil  vegeteUM  of  Sooth  America,  is  in  aome 
!  respects  a  more  interesting  object  of  both  the 
I  physiologist's  and  the  farmer's  attention  than  the 
{  datdia,  or  even  the  potato  ;  and,  though  at  pre- 
■  Mt  oonilictiMg  with  the  diffinaWoi  of  oar  ell- 

mate,  it  has,  for  some  time,  been  justly  obtaining; 
I  a  Urge  portion  of  observation  and  oaro.  See 

I    The  hempof  New  Zeahad,  PAormsiMs  ttiia»r^ 

.  I  so  much  more  productive  of  fibre  than  our  own 
hemp  or  flax,  nnd  capable  of  being  manufactured 
into  the  strongest  cordage  used  in  the  navy, — has 
I  woBBcded,  in  a  lew  ipeeimen  initenewi  to  the 
';  gffrdens  of  Scotland,  and  grows  healthily  in  the 
^  fields  throughout  the  east  and  the  Routh  of  Ire- 
;  land,  and  may  possibly  become  so  accUmatated  as 
to  yield  n  suitiAIe  and  remonerating  crop  on  the 
!  iniBS  of  Qreat  Britain. — The  Zeem^yt  or  Indian 
com,  which  affords  an  excellent  provender  for  all 
live  stock,  and  in  times  of  scarcity  has  been  highly 
prixed  by  the  hnman  population,  mkeeittdf  per- 
:  fse^f  ai  home  on  thepooriiadiof  Norfidkeiid 
I  


Suffolk,  or  on  any  hot  homing  hmds  m  the  south 
<  f  EnjTland,  and  may  probably  accommodate  i  -. 
self  to  many  of  the  lighter  kioda  of  soils  through-  ' 
out  tiw  north  of  En^aad  end  tibetouth  ctf  Scot-  I 
land. — ^Tobacco  has  ovwoone  all  reluctance  to 
flourish  and  seed  in  nnr  p-nrdens  ;  and,  if  t"^ 
mitted  by  law  to  be  generally  grown,  might,  for  . 
a  short  time,  be  cultivated  with  vaat  profit  by  tlw  j 
fiumer. — Tlie  Tdngtma  txpatuOf  or  New  Zei^  | 
land  spinago,  was  introduced  in  1 772,  and  treated  \ 
for  some  time  as  a  greenhouse  plant,  but  now  it  j 
is  as  hardy  as  the  nasturtium,  keeps  its  ground 
lh>m  year  to  year  wh««w  it  hea  heen  aowii,  eiidp 
in  some  spots  in  the  soath  of  ^fc*|ftf«^,  hae  evni 
become  quite  a  wrff?. 

The  splendid  annual  C'ortopM  tinaoria,  a  na- 
tive Of  the  Wett  Ihdiei,  io  now  qnito  heidy  in 
most  of  our  gardens,  and  perpetuates  itself  by 
seeds  which  resict  the  winter  on  the  spot,  and  | 
genninate  vigorously  in  spring. — The  iiniversal  i 
fkvoorito  mignonette,  JUmda  odor^atOy  was  first 
brought  from  Africa  in  1752,  and  was  for  some 
time  cultivated  in  the  hothouse :  but  it  in  now 
perfectly  acdimatated,  and  matures  its  seeds  in 
the  open  grouadw— Our  laperb  greenhouae  plaat» 
Canna  Indica,  or  Indian  shot,  has  become  ioeoiii- 
pletely  familiar  with  the  climate  of  Guernsey,  as 
to  scatter  there  its  seeds  every  year,  and  even 
beeooieatroobleionieweedintbegMdeiii.  Bat 
the  beratiflil  flowering  plants  whieh'not  vny 
long  ago  were  cult iy;\ ted  only  in  our  conserva- 
torieS)  our  greenhouses,  and  our  hothouses,  and  i 
whieh  now  withalaiid  all  our  ordinary  frosts,  and  i 
thrive  and  hkMm  in  the  open  air,  are  too  many 
to  bear  enumeration.  "Thus,"  remarks  Dr.  Mae-  ' 
Oulloch,  ^  we  see  everywhere  flourishing  in  the  { 
bofdan  the  most  humriant  pbnto  of  hdiotrope, 
fltMhity  Vtrbena  triphylla^  geraniums,  and  numer- 
ous others,  replacing  the  wretched  starve^!  speci- 
mens formerly  nursed  with  the  greatest  au&iety 
in  the  greenhouses."  Numbsn  of  these  plants,  in- 
deed, had  their  eonatitutional  habito  heen  pro* 
jiL  ily  kno-^vn,  rnifrht  probably  have,  from  the  mo-  j 
meat  of  their  introduction,  been  committed  to  | 
the  open  ground ;  but  the  greater  number  seem,  I 
beyMid  all  wieonahle  dooht,  to  hate  nadeigoiie  { 
n  rral  acclimatatinn,— while  a  few  have  been  ao-  j 
climatated  to  the  wonderful  extent  of  a  rovolu-  i 
tion  in  their  habits  or  total  change  in  their  coa- 
atitotion.  *  It  lemaini,  however,  to  be  proved 
much  more  clearly  than  yet  has  been  done,"  says 
r>r.  MacOullfvch,  "  what  it  is  precisely  by  which 
the  hardmess  of  plants  is  regulated,  or  how  it  is 
indoeaeed.  It  ia  eaay  to  make  nee  of  general 
terms,  but  they  will  not  satisfy  a  philosophical 
mind.   The  efFei't  of  frost  can  unquestionably  bo 
understood  in  a  general  way;  yet  the  tender 
greenhoMe  pibuite  of  Bnghnd,  whUdi  are  hardy 
in  Guernsey,  are  not  killed  by  the  froets,  in  which 
that  island  is  not  wanting,  nor  by  the  cold  on^t- 
erly  winds,  which  prevail  there  with  considerable 
dnislion  aad  aeverity.  Th^  have  alwajs  •ar> 
Yived  thoie  ettaeki;  and  aometfme^  with  the 
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osoal  shelter  from  long  «ut  winds,  hftve  passed 
through  even  those  very  severe  winters,  so  well 
remembered,  ia  which  this  island  proportionally 
participated."  ♦  ♦  ♦  « I  bdieve,**  tlw  Dootor 
adds,  **  that  ia  a  great  many  matters  appertain- 
ing to  vegetation,  whether  in  horticulture  or  agri- 
oultiue,  the  question  of  light  is  often  of  much 
more  importanoe  than  that  of  heat,  horwsver 
I    much  it  has  been  overlooked  by  agrictiltaral  as 
i    well  as  philosophicnl  writf*r«.  It  is  of  most  mate- 
rial importance  as  to  the  perfection  of  flowers, 
whether  in  vigour,  colour,  or  odour;  sad  not  Ims 
so,  as  is  very  well  knoiwn,  as  to  the  ripening  of 
fruits.   Nor  does  it  appear  to  me  Ic&s  so  as  to 
ordinary  agriculture,  whether  as  it  relates  to  the 
perfection  of  certain  herbaceous  plants,  or  the 
ripening  of  grain.  I  think  this  is  peculiarly  visi- 
ble in  certain  parts  of  Scotland,  where  the  most 
serious  differences  in  this  respect  occur  ;  where 
no  other  circumstance  of  difference  than  that  of 
tho  aiuraal  qmntity  of  light  caa  bo  disoowd, 
j  and  when  indeed  the  condition  as  to  temperature, 
'  and  soil  both,  is  highly  in  favour  of  those  climates 
where  the  produce  is  worst.   This  is  remarkably 
true  in  comparing  the  eastern  and  western  ndes 
of  Scotland  generally,  and  in  noting  the  singular 
limitation  of  the  region  of  wheat  thu8  produced  ; 
:  and,  unless  I  mistake,  a  difference  in  the  vigour, 
j  and  especially  in  tiic  vigour  of  flowering,  in  dih 
ver,  not  to  be  accounted  for  bj  differences  in  the 
soil,  method  of  cultivation,  or  quantity  of  manure. 
And  while  the  power  of  producing  wheat,  or  what, 
fbr  the  present  purpose,  is  analogous  in  principle, 
the  early  ripening,  as  well  as  the  superior  quality 
of  barlov,  diminishes  in  proceeding  westward  on 
,  a  parallel  of  latitude,  till  we  arrive  at  the  cloudy 
region,  it  reappears  on  passing  this  again  to  the 
westward ;  insomuch,  indeed,  that  much  more 
northern  latitudes,  if  the  lands  are  insular  and 
flat,  are  superior  in  these  respects  to  the  south- 
em  ones,wliile  tliM«  am  no  diftnmies  w  to  soil, 
j  cultivation,  or  aa^t  «lw»  es|MMo  of  explaining 
I   the  facts." 

'  Plants,  in  general,  bear  to  be  removed  from 
cold  to  heat  better  than  from  heat  to  oold;  and, 
tiisMfoffe^  a  greater  proportion  of  tiw  piaals  of 
this  country  thrive  in  the  south  of  Enropn,  than 
of  the  plants  of  the  south  of  Europe  will  thrive 
in  this  country.  Yet  the  reverse  of  the  general 
rule,  fft  both  of  Its  npplioatione,  may  freqnentlj 
be  observed.  The  removal  of  some  of  our  planto 
to  considerably  warmer  climates  than  our  own, 
is  often  a  task  of  much  inconvenience  and  diffi- 
raltjr  s  aad  tiieiiuMMtiflil  remontl  of  a  fewotiien 
if  m  utter  impossilnlity.  Wheat  and  barley,  for 
example,  will  not  grow  within  the  tropics  ;  and 
several  of  both  our  shrubby  and  onr  succulent 
phofti  would  soon  wiiher  to  extiaetion  in  any  re- 
gion of  much  heat  and  drought.  >rany  plHlti  of 
hot  countries,  on  the  other  hand,  readily  accom- 
modate themselves  to  our  climate,  either  by  means 
of  tihM  protoctioa  they  obtain  dinriiigi^ 
snow,  or  witli  the  hslpof  thewanutii  and  shdter 


afforded  by  our  shrubberies  and  plantations.  I 
"  Every  one,  on  entering  a  wood  in  winter,  must  1 1 
have  been  struck  with  the  difference  of  the  torn-  ' 
peraturs  from  that  of  the  open  field,  as  weD  is  i 
seeing  there  several  plants,  such  ai  the  cowslip, 
violet,  and  snowdrop  in  full  flower ;  while,  in  the 
neighbouring  gardens,  their  leaves  have  scarce 
ma^  their  appearaaoe.  It  is  wall  kaowa  tiiat  i 
many  rare  plants;,  which  had  diiappPirBdl  with 
the  cuttinrr  down  of  a  wood,  have  reappeared  when  j 
it  has  again  grown  up.  *  One  reason  why  the  , 
Anurioaa  plairta  grow  so  luzuriouslj  at  FonUilE  j 
Abbey,*  says  a  writer  in  the  OardonOT's  IfagaaiBe,  j 
'  ^9.  that  they  were  intrnrluced  among  native  m-  j 
derwuod,  interspersed  among  bushes  of  hazel,  ' 
dogwood,  &c.,  aad  ahettered  by  firs,  oaks,  aad  | 
oUi^  timber  trees.'   A  shrubbery  is  therefore  to  I 
be  considered  as  the  best  place  for  acclimating  1 1 
exotics,  whether  trees  or  herbs,  and  more  espe- 
cially if  the  soil  be  dry,  and  the  shrubs  chiefly 
deoidnoos ;  for  it  shcidd  not  be  ftfgottan  that 

many  holicvc  that  a  coppicewood  of  evergreens  is  ■ 
always  colder  than  one  of  deciduone  ^Ti?hL?.  •  iiyiri^  ' 
to  the  leaves  presenting  a  greater  surface  iur  cva-  :| 
pcration.  Grovesof  ovsrgreea trees, oa theotiaer  • 
hand,  especially  of  the  pine  and  fir  tribe,  present  | 
a  warmer  climate  beneath  them  than  groves  of  J 
deciduous  trees ;  because  the  former,  from  the 
closer  textors  of  tiieir  exterior  surfltoe,  reflect 
1»ck  more  completely  the  beat  radiated  from  the 
<?round  below.   The  more  any  plant  is  shaded  in 
I  winter,  the  less  danger  it  will  be  in  of  suft'ering 
firom  frost.  For,  wbea  a  plant  or  water  is  so 
situated  as  to  be  overtopped  by  trees,  the  radia-  . 
tionof  caloric  is  in  a  great  mea^urp  checked ;  and 
thus,  in  such  situations,  we  may  often  observe 
water  anflroien,  and  phmts  unhurt  by  the  cold, 
and  maay  retajoing  their  leaves,  when  others  of 
the  same  species,  at  a  short  distance,  but  un-  , 
shaded,  lose  their  leaves,  and  suffer  considerably." 
—{Paper  of  J.  8,  Btuknan,  Eag.,  in  Quar»  Immd  \ 
of  Agriculture.']  Tet  constant  siiade  in  suminer 
might,  in  many  instances,  far  more  than  oooaler*  • 
work  all  the  advantages  of  constant  shelter  in 
winter ;  and  tho  want  of  a  free  soil  and  a  suitable 
vaatUatioa  dmiiv  udnter  itseli;  may,  ia  aonie  , 
cases,  be  ill  compensated  by  mere  protection  from 
some  degrees  of  cold.   The  shelter  of  woods  and 
shrubberies  as  a  means  of  acclimatation,  there- 
ibva,  arast  be  uaderttood  to  have  decidedly  re- 1 
strioted  limits,  and  ought  to  be  employed  only  in 
the  case  nf  plnntR  wfnrh  nntnrallv  stow  on  poor 
soils,  and  receive  little  dam:^e  from  the  dropping  j 
aadtta  Aadaof  tnes.  | 

Mr.  Bushnan,  immediately  after  the  passage 
which  we  have  quoted,  suvs  "  Mr.  John  Strut, 
the  gardener  at  Beil,  who  iius  succeeded  in  ao- 
oUmaliBg  aumeroas  plants,  states,  in  the  Trana-  | 
actions  of  the  London  Horticultural  Society,  that 
he  has  found  poor,  dry,  and  shallow  soils  and  I 
declivities  to  be  best  adapted  for  |»res6rTing  plants 
tiirottgh  the  winter  oeaaoB*  Uie  quicker  ^  bof-  | 
patabundaat  fluid  pasaea  away  from  llie  roots  the  j 
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I  ^K'tt^jr.    From  every  observation,  it  appear'?,  that  j 
tboec  plants  which  have  the  Itmst  gap  in  winter, 
0t  whom  sap  U  of  a  resinoas  or  oilj  nature,  suffer 
Jttti  fiKND  oold.  It  would  be  foc«ig&  lo  our  par- 

!  pote  to  enter  into  a  discuasion  of  the  cause  of 

J  tbis,  or  of  the  theories  that  have  been  bnilt  upon 
it;  suffice  it  to  saj,  that  it  baa  been  supposed 

I  thai  tba  frinci|wl  cmu»  of  the  dMtroctUn  of 
tender  pLiuts  in  winter,  is  owing  to  the  vessels 
heina:  hur-t  :  y  the  freezinf?of  the  ^rtp  In  choos- 
ing pLuitii,  therefore,  for  our  experiments,  we 
i^wM  ftttend  to  tliilp  niaiiiiMtiiiii "  »»'»"»^ 

^^^^^^^^^^^^     ^^Itr^^^^^^f^^  ^W^^Sv         ^nS^B^^^H^^^^^^WiP^rVV  ^•^^^^^^^■Wt^' 

bear  exposure  better  than  perennials ;  and  those 
abounding  in  sap,  having  a  gponj^y.  porous  wood 
,  •  and  much  pith,  succeed  witli  ditiiculty.    It  seems 
itaalagBaw  tluii  tlMM  plMits  to  be  tvM  dio^ 
be  deprived  of  moisture  as  much  as  possible. 
Mr.  Strut  fonnd  that,  when  planted  ahove  drains, 
ievanl  reputed  greenhouse  speoiet  have  flour- 
:  UNd  most  laanuuHittr.   Hanftt  do  Mi  sofitr 
>■  from  firoit  m  dry  litiiatiaM^ MM^  so  much  as 
they  do  in  moist,  or  when  an  exces,"      rain  is 
'  feUowed  bj  a  aevere  iroet  Tbe  reason  is  evi- 
dntf-4D  moiat  cUmtioni,  part  only  of  tbe  moit- 
ture  is  evaporated  during  the  day,  the  rest  re- 
maining to  l>e  oonvertf'f^  info  ice  hy  the  cold  of 
the  enaning  night.  Ttiis  icy  covering  increases 
litt  wld,  t^  i£e  vital  pniuiple,  and  iwriatanee 
I  fiiiHa  by  the  fomutiM  of  tbe  baik  to  the  en- 
tran-'p  of  the  cold,  are  overcome:  thf'  '^ap  is  firo- 
^  zen,  and  the  vesaels  burst  by  tbe  expansife  liocoe 
j  effrseaing.** 

lay  flwor  9t  ordfaMory  ialdMgnee  — d  dtOl 
mar  easily  turn  the  doctrines  of  accliniatation  to 
considerable  practiciii  account.    He  will  as  nearly 
I  as  posable  calculate  the  ooniparative  warmth  and 
csUMMof  tlio  diffaiwit  Mils  Mid  titMtioM 
\  hii  farm  ;  and  if  these  should  exhibit  very  sen- 
sible differences  and  gradations,  he  will  not  in 
I  every  infttanx^e  subject  the  whole  to  indiscrimi- 
-       cmpping  mad  rotatkm,  bnt  will  oqcMloMJly, 
or  as  often  as  comports  with  higher  considera- 
ttOBt,  affign  the  warmeet  soils  and  pittintion?  to 
^  tbe  meet  ttioder  varieties  of  plant,  and  the  soik 
I  Md  ■tonliom  of  quickest  poimr  to  •nek  Tuioliee 
I  as  are  tardiest  in  ripening.   He  iritt  TiiMd  tbe 
'  th«»rongh  draining  of  light  land  as  eqtial  to  a  re- 
moval some  lines  nearer  the  equator,  and  as  pro- 
;  baUy  capacitating  his  field  to  jirodnoe  »  ipeeies 
I  or  a  variety  wMam  kitberto  grown  so  fur  to  the 
oortb.    R'*  rnnr  ocrtisionally  harden  a  new  and 
,  hwmxAte  but  somewhat  tender  variety  of  a  plant 
!  by  growmf  it,  fev  ft  MffiM  of  yeue,  under  een- 
]  fitions  at  hv^t  fostering,  and  afterwards  less  and 
;  less  genial.    He  mnv  ix^>asibly  introduce  a  half 
j  tender  garden-plant  to  tbe  fields,  or  a  plant  of  a 
wner  oom  to  ft  oeid«r  one,  bj  onltivating  his 
earliest  speeineM  with  OiM,  ftttd  afterwards  oom- 
i  bimng  from  year  to  year  a  lowering  of  the  con- 
I  ditions  of  culture  with  a  strict  selection  of  seeds 
I  from  only  tbe  healthiest  and  strongest  plants.  He 
my  woA  o«t  lepidfy  Bfttariftg  TsrietiM  of  grain, 
;  each  at  mmf  bo  ioitoUo  toir  tho-aoit  bftolniMd 

L 


soils  and  situations,  l>y  sowing  an  existing  early 
variety,  selecting  his  seed-corn  lor  next  season 
only  from  a  few  plants  of  it  which  ripen  before  the 
great  bttlk  of  the  orop,  and  repeotiiig  thie  piooMS 
for  a  brief  series  of  years.  He  iTiay.  in  one  word, 
conduct  one  aet  of  acrliniating  exiMjrimcnts  ou  a  j 
smali  plot  expressly  allotted  to  tliem,  and  another 
set  ooHwdint^  with  hie  TouiiBO  bMiaoM  of  eol- 
turo  and  cropping ;  and  may,  as  the  result,  effect 
upon  several  of  the  most  useful  species  or  varie- 
ties such  modihcations  as  will  both  increase  the 
pioite  of  jUs  fum  nd  londe?  him  •  heneMor 
to  his  profession  and  to  society  at  large.  A  few 
expcrimonts,  so  far  as  they  do  not  waste  his  time 
or  substitute  any  speculative  practice  for  sound 
oad  weU-tMted  hmbftiidjrjri  eftii  ftt  aU  events  do 
no  barm,  and  will  at  kftet  pm^Mo  the  incidental 
good  of  increasing  his  aoquaintaxMO  with  tbe 
vitality  and  the  functions  of  plants. 

A  ^nrdener,  of  «mn»,  ooMmtade  ft  Aur  wider 
scope  for  aeeliiiftting  than  any  mere  farmer. 
Plants  which  ho  wiehep  t^^  nceliinate,  in  the  broad 
sense  of  that  word,  should  be  placed  in  the  open 
•ir  al  the  hugiiming  of  muBMr,  tniMd  out  of 
their  pete  into  peorend  very  dry  noil.  Mid  Bhal- 
tered  from  thf^  p'\«?t  and  north  winds;  they  onght 
to  be  n;moved  Irom  tbe  hothouse  to  the  gre«n-  I 
honee,  tnm  the  greenfaoeM  to  the  open  frame,  | 
and  from  the  open  fnme  to  tbe  open  border, — 
covered  up  during  the  whole  of  the  first  winter, 
and  covered  wholly,  partially,  or  not  at  all  dur-  ; 
ing  tbe  second,  according  to  the  comparative 
mtlflnffiM  or  oeeerity  of  tin  woMher.  Fbnle  in 
a  warm  climate  perspire  more  th.nn  in  n  cnld  one, 
and  thrrpforc  reqliire  a  larger  supply  of  mois- 
ture ;  su  tiiat  while  plants  remain  in  a  hothouse,  ^  I 

thiy  ihoald  bo  ftboadnatly  enppliod  with  wftter, 

— when  they  become  transplanted  to  the  frame  1 1 
and  to  the  border,  thor  should  have  a  drier  soil. 
— (Quarterly  Jowmal  of  A^ricukure.—- Loudon's 
Otudmui*»M0gamu4  .fWinartswe    tkt  London 
ITortiadtnnd  Society. — Keith^t  Botanrnd  Leaneon. 
—  LoxidoiCt  Enejfffop^rdia  of  Jfjrirtdtftre.  ■ — JJr. 
MaceuUock  on  the  iVaturalizuium  of  FiemU,  in  the 
Quarterly  Journal  of  Seienee,  voli.  xnL  ftttd  xmL 
ACCOUNTS.  See  Fabv  AoeovM 
Af'KR — ^popularly  Maplk.    A  numerous  and 
important  genus  of  forest-trees  and  tall  shrubs, 
represented  by  the  well-lraowu  Csbe-phae  or 
sycamore.   They  are,  for  the  most  port,  distin- 
guished by  either  the  beauty  of  their  appearance 
or  the  very  valuable  nature  of  their  timb» ;  and  | 
they  oompriM  ftbovt  thirty  species,  and  ooneti* 
tttte  the  type  of  tbe  botanical  tribe  or  order  called  I  \ 
Accrinrm.    Pe*^  Mat-t.^     Tin'  tribe  Acerine©  in- 
olttdee  also  the  genus  l^iegundium  or  box-alder, 
and  is  rsleted  to  two  erdeie  wUeii  hnve  fat  Aehr 
types  the  lime-tree  and  tilO  BMimdoM  dierry.—  i 
Tilia  and  Malpioliia  ;  and  it«^  frcr?  prow  only  in  j 
the.northem  hemisphere,  chiefly  within  the  tem- 
perate soae,  and  tdl,  more  or  less,  yield  a  sac- 
charine sap,  from  which  sugar  enn  bo  node. 

AOBTAB^ULUM.  The  heil»  penny-gM  A]a(» 
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the  cup  or  concavity  of  nn  animal's  joint, — par- 
ticularly that  in  the  thigh  of  the  horse.  Both  of 
them  borrow  the  mune  from  the  Tinegar  eaacer 
or  original  acetabulum  of  the  ancients. 

ACETATES.  Salts  formed  hy  the  union  of  the 
acetic  acid  with  an  earthy,  alkaline,  or  metallic 
base.  These  salts  are  neatly  all  soluble  in  water. 
The  acetates,  especially  those  of  alumina,  iron, 
and  lead,  are  chiefly  erap^jed  in  dyeing  and 
colour-painting :  some  of  them,  as  the  acetate  of 
ammonia,  lead,  potash,  and  tin,  are  used  in  medi- 
cine. The  aoetata  of  potash  exists  in  the  juice 
of  many  plants,  and  when  they  are  inoinerated 
passes  into  carbonate  of  potash. 

AOBTIC  ACID.  A  very  common  vegetable 
acidr-lttgely  em|doyed  in  the  arts,  in  domestic 
economy,  and  in  medicine,  — the  came  which, 
when  in  an  impure  and  very  diluted  condition, 
is  popularly  oalled  WM^,  Aoetie  aoid  odsts, 
oombinedly  with  potash,  in  flunaoh,  ladise*  bed- 
straw,  the  elder  tree,  and  a  great  many  other 
plants ;  it  occurs  in  urine,  animal  sweat,  and 
fresh  milk ;  it  is  often  generated  in  stomachs  of 
weak  touei,  or  snoh  as  aie  afflicted  with  dyspep- 
sia; it  is  excreted  by  seeds  during  the  process 
of  their  germination  ;  it  is  copiously  yielded  by 
some  animal  substances,  and  by  almost  all  vege- 
table snbetaneee,  when  subfected  in  okee  vessels 
to  a  red  heat ;  and  it  is  the  restilt  of  the  Bponta- 
neous  fermentation  of  decomposing  mixtures  of 
either  animal  or  vegetable  matters  with  liquid. 
This  aoid,  therefore,  peiftnni  a  very  important 
part  in  the  constant  series  of  changes  which  go 
on  in  lint)i  the  animal  and  the  vegetable  econom- 
ics of  a  lanu,  "It  is  distinguished  Irum  oxalic 
acid,*'  aayt  ffir  H.  Davy,  bj  its  peonliar  odour ; 
and  from  the  other  vegetable  acids,  hy  farming 
soluble  salts  with  the  alkalies  and  parth^."'  An 
opinion  was  long  entertained,  that  the  vinous 
fermentation  nnUbrmfy  preoedee  the  ifeoompo- 
sitions  which  evolve  at^tic  add.  But  remark- 
able and  well  known  instances  to  the  contrary, 
are  the  souring  of  dough,  starch,  and  cabba- 
ges, each  without  any  traoe  of  the  vinous  ftr> 
mentation, — the  first  l»fV*"g  sour  bread,  the 
second  making  the  «"nr  waters  nf  the  starch 
manufiicturers,  and  the  third  making  the  sour 
krout  of  the  domestic  eoonomy  of  the  GoRDoams. 
See  article  Acetous  Fhiisstatiox.  The  varie- 
ties of  diluted  and  impure  af^'^tic  acid  knM',vn  to 
merchants  and  farmers  are  four, — wine-vmegar, 
raalt-vinegar,  sugar- vinegar,  and  wood^vinegar ; 
but  these  will  be  more  afqiropriatelj  noticed 
under  the  words  Pyroltoxeocs  Acid  and  Vine- 
gar :  which  see.  The  acetic  acids  should  never 
be  kept  in  painted  vessels,  dnoe  white  lead— the 
basis  of  all  pigments — is  Tsadifyfiascd.'rad  by  these 
acids,  and  forms  the  poisonous  compound  known 
as  sugar  of  lead,  llcither  should  tlicy  be  allowed 
to  oool  in  copper  vessels;  nor  should  they  ever 
be  kept  in  common  earthen  vessels  glazed  with 
oxide  of  lead  or  litharge.  Salt  glazed  stoneware, 
good  English  oottery,  or  glazed  iron  form  the 


ACETOUS  FERMENTATION. 

safest  materials  for  vessels  employed  in  preserv- 
ing, or  boiling  acetic  ^id,  and  its  various  pre- 1 
pantions.— IWs  JHckmaiy^I%m»m*t  dkm- 
istry. — Johnston' 9  Agricultural  Ckemiulrpi  Ikitjft 
Elemifntx  of  AgricrtUural  Chem  i^tnt. 

ACETOUS  ACID.  A  liquid  possessing  a  me- 
dium diameter,  in  the  degree  of  its  eoqrgsdis- 
ment,  between  pvire  toetio  add  and  the  most 
common  vinegar. 

ACETOUS  F££M£NTATION.  .  A  change 
whteh  many  oiganie  snbstaneee  undergo  spon- 
taneously, under  particular  circumstances,  be- 
coming wlioHv  or  in  part  liilrite  acetic  acid.  It 
has  been  known  from  ancient  times  that  the 
expressed  juioe  of  <iruits,  after  beeomiilg  vinooi 
by  a  species  of  fermentation,  was  entgect  to  sa- 
othcr  chrintre.       v'hich  it  became  eotir  to  the 
taste,  which  conversion  is  now  known  to  chem- 
ists if  {he  aoetoue  fermentation.  Althou^  thsn 
are  many  points  which  remain  to  lie  cloired  op 
in  <^crne  of  the  practical  details  of  the  acetous 
fermentation,  yet  we  are  enabled  to  lay  down  one 
principle  as  its  oanae  in  n^ly  all  the  procesNi 
of  making  vinegar,  via.  tiiat  it  depends  on  tbs 
absorption  of  oxyp-fn  from  the  atmosphere,  the 
organic  matter  acting  as  a  medium  of  conveying 
the  oxygen  from  the  air  to  the  alcoholic  fluid. , 
Wine  m^  beer  only  beeome  add  when  they  ooo-  \ 
tain  orrrar.ic  substances  capable  of  absorbing 
oxygen,  for  when  the  ferment  1  y  long-continued  , 
vinous  fermentation  ih  deposited,  and  the  clear ', 
wine  radtod-off,  it  is  little  liable  to  beeome  aos- 
tons ;  and  beer  subjected  to  very  slow  fermenta- 
ti<m  at  a  low  temperature,  likewise  depc^ts  its 
altered  nitrogenous  ferment  in  an  insoluble  state, 
and  is  not  subjeot  to  the  aoetoua  change  at  com- 
mon temperatures.   Some  vegetable  substances 
are  capahle  of  undergoing  the  acetous  ferments-  ' 
tion  without  a  perceptible  previous  formation  of  , 
alcohol;  and  eome  indeed  which  are  not  known  { 
to  be  capable  of  the  vinous  fermentation.  Thus 
sugar,  by  the  addition  of  certain  ferments,  may  . 
pass  directly  into  acetic  aoid  without  an  inter'  I 
mediate  absolute  diange.  Hm  conditions  mssk .; 
fitvourable  to  acetous  fermentation — or  in  other  I 
words,  to  the  absorption  of  oxygen  by  alcohol —  ' 
are  as  extended  a  surface  as  possible,  the  free  i 
yet  not  unlimited  aooess  of  idr,  and  a  proper  < 
temperature.   In  the  quick  process,  the  tempsf*  i 
aturc  should  be  from  100°  to  105° ;  but,  as  such 
a  temperature,  in  the  ordinary  process,  would 
create  too  great  n  loss  by  evaporation,  in  audi 
cases  it  should  be  from  70°  to  80^   Wh«i  the 
fermentation  ha"?  ceased,  the  vinf^r^ar  should  be 
racked-ofl,  or  filtered  from  the  lees,  which  would 
tend  to  {ttoduoe  the  pntrefiietive  fermentation. 
What  is  called  the  mother-of-vin^ar,  a  slippery, 
gelatinous  ci>hcrcnt  kind  of  vegetation,  has  no 
eflect  whatever  in  promoting  acetous  fermenta- 
tion, and  being  formed  out  of  the  acid,  constantly 
tends  to  weaken  it  by  its  preeence.    Hence  it^ 
formation  should  be  avoided  by  excluding  the 
access  of  the  air.  See  article  YursoAB. 
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AGEAKIA.    A  genus  €i  evergreen  ehrubs  of 
I  the  maJlow  family     T!i' v  CAmpri^c  about  fifteen 
i  tftaetf  and  grow  spoatau^uslj  in  th«  West 
1  indict  and  Anatiea;  but  are  known  in  Qieet 
Britain  ooljr    hoihouse  plants. 
I '    ACHE.    A  very  painful  local  affection  in  ani- 
I  mtk,  onaocompanied  by  an/  yisible  symptom  in 
.  «r  near  ha  aeal   Adiee  are  rerf  apt  to  aiiae  in 
^  limba  of  horses  from  bard  riding  or  from 
erpc^nrc  to  cold  ;  Init  they  can,  at  any  time,  be 
detected  ooij  bj  the  general  symptoms  of  pain. 

ACHHiLVA.  A  nnmerous  genua  of  b^baoe- 
oas  plants  of  the  composite  tribe,  chiefly  vile 
weeds,  hut  partially  of  doubtful  character  be- 
.'  tween  the  noxious  and  the  useful   Several  of 
■  tbe  ipeciea  are  wdl  known  to  &mert  under  the 
/  aame  of  Yakrow  [which  see],  and  otheia  are 
popuLirly  known  under  the  names  if  •'noozewort 
,  and  swoei  maudlin.   The  total  number  of  species 
I  iaalnni  eeTenty ;  and  all  are  perennial  herbs  of 
,  ike  colder  climates  of  the  northern  hemisphere, 
j  The  Achillea  ynilUfoliuni,  though  lonj!^  regarded 
as  a  nuisance  on  British  pastures,  has  of  late 
:  j^n  found  great  and  general  &vour  with  some 
agrioolturists  as  an  agreeable  ooiidiinent  to  ctA- 
tic.  and  with  others  as  one  of  the  moat  valnable 
ingredients  in  nutritious  herbage. 
ACHILLE'IS.    A  beautiful  species  of  barley 
I'  B«tiMied  by  Theophiaatos and  Gallen. 

ACnXODONTON.  A  ^mall  genus  of  exotic 
1  grasses,  of  the  arr  ;ns  tnbc.  They  comprise 
,  only  two  specie^  and  have  their  name  from  the 
I  toetfMd  fimn  of  their  palew.  The  bolbooa  wpt- 
'  des  is  a  perennial,  and  a  native  of  Spain ;  and 
'  the  slender  speoiea  is  an  fwnnnl^  and  a  native  of 

Mesopotsjnia. 
i     AOHBAfl  popnlariySapoTA,  Agennaofever- 
gre^n  fruit-treM  oi  South  America.   Its  specie 
I    >rp  f  tur  in  number :  and  two  of  them  are  popu-  ' 
iarij  called  the  mammee  and  the  naseberry  trees. 
He  bark  of  aone  of  tiie  ipcoiea  baa  the  aame 
;  astringent  and  medicinal  propertiea  aa  the  weU- 
^  known  Peruvian  bark. 

ACICCLA.   A  weed  whose  organs  of  fructifi> 
cslieD  bear  aoaae  reaemblanee  to  needlee ;  either 
the  wild  dtervil,  dl«f«}lAji0n^^ 
aeedle,  strrridir. 

ACLDIFIAfiL£.  Capable  of  being  converted 
iaio  an  aoid:  audi  aa  salpbnr  and  airbon,  wbldi 
hj  combination  with  oxygen  may  be  converted 
iato  respectively  sulphuric  and  carbonic  acid, 

ACIDS.    The  most  important  class  of  c(jm- 
|nad  anbatanoes  known  to  Testable  physiology, 
ti  Mtetific  agriculture^  or  to  general  chemistry. 
The  name  acid,  as  originally  and  for  a  long  time 
uaed,  meant  strictlj  a  sour  substance ;  hut,  as 
<fteniical  diaaoveriea  have  expanded  and  molti* 
'  ffied,  it  baa  oome  to  be  a|ipUed  to  several  liquid, 
or  gaseous  pubstanoes  quite  destitute  of 
•ooro^s,  and  to  some  others  whose  sourness  is 
'  barely  perceptible.  The  cbaraoteristio  property 
'  of  an  and,  as  now  understood,  ia  its  property  of 
I '  loiting  with  alkaiiesi  earths^  or  metallio  oxides^ 


to  form  some  of  the  very  numerous  ana  impoi^>  j 
tant  cl^  of  substances  called  salt«.    But  l)y  far 
the  greater  number  of  the  acids  also  possess  the 
original  dmraeterbtic  of  sourness,  and  some  poa- 
som  it  to  a  degree  highly  acrid  and  even  perftetlj 
corrosive;  most  of  them  combine  in  rtny  propor- 
tions with  water,  and,  in  the  act  of  combining  i 
with  it,  deoreaae  in  Tolnme  and  send  out  heat;  [ 
all,  with  a  few  exceptions,  arc  converted  into  j 
vapour  or  decoTnpt  '^r'd  into  &im{)lc  substances  by 
the  action  of  moderate  heat ;  and  very  nearly  all 
have  the  power  ef  dianging  the  purple  eohmia 
of  vegetablee  into  a  bright  red.  Some  of  the 
acids,  as  the  mrhonic  and  the  chloric,  are  gases ;  ' 
some,  as  the  sulphuric  and  the  acetic,  are  liquids ; 
and  some,  as  the  tartario  and  the  eitrie^  are  ao- 
lidSL  Some  are  strictly  natural  produota;  some 
are  the  results  of  chemical  agency ;  and  some  are 
both  natural  and  artificial   Some  exist  or  can 
be  obtained  in  great  abundance ;  and  others  are 
obseure  and  raj  rare,  or  can  be  obtained  only 
in  small  quantities  and  with  considerable  diflB- 
culty.    Some,  as  the  iiitric,  cmu  he  retained  only 
in  water  or  in  a  base ;  a  few  are  evanescent  or  | 
vsiy  easily  deoomponUe;  and  many  have  an  in-  | 
dependent  and  very  sturdy  subsistence. 

A  classification  of  acids  which  has  been  very 
generally  adopted,  distributes  them  into  mineral,  •■ 
vegetaUe,  and  animal,— or  suoh  as  are  derivable  : 
from  respectively  mineral,  vegetable,  and  animal  I 
substances  ;  but  though  this  classification  is  fa- 
cile, popular,  and  apparently  quite  clear,  and 
though,  Ibr  these  reasons,  it  wiU  be  adopted  in  i 
much  which  we  may  have  to  say  respecting  agri- 
cultural chemistrv.  yet  it  is  neither  sufficiently 
analytical,  nor  scicntilically  correct.  Another 
elas^dcatbn  distributee  aeida  into  audi  as  are  | 
simply  compound,  and  such  as  are  doubly  com- 
I  pound,  or  into  those  which  have  only  one  acidi- 
fied basis,  and  those  which  have  two  or  more 
baasa ;  Imt  thia  is  at  onoe  vague  in  its  charaeter,  I 
nneertain  in  its  application,  and  obscure  in  its 
comprehension.    A  much  prpftrrxble  classifica- 
tion, for  combining  clearness  and  facility  with 
cot  rectiieai  and  comprehensiveneas,  diTidoa  acids 
into  organic  and  inorganic,  and  subdividca  inor^ 
ganic  acids  into  such  as  contain  neither  hydrogen 
nor  oxygen,  such  as  contain  hydrogeu,  such  as 
oontsin  oxygen  witii  metaltto  baasa,  and  such  as  I 
contain  oxygen  with  noiirUietalUe  bases.  Oxygen 
i"  a  simple  gaseous  substance,  one  of  the  most 
pervading  and  valuable  in  the  world,  forming  ' 
the  vital  ur  of  the  atmosphere,  and  acting  as  the  | 
chief  agent  in  combustion,  and  in  animal  and 
vegetable  decomposition  ;  and  this  gas  received  , 
its  name  of  oxygen — which  means  the  generator 
of  add— from  its  great  power  of  forming  adds 
by  entering  into  combination  with  earths  and 
metals,  and  from  its  having  been  originally  supv-  ' 
posed  to  be  the  only  substance  by  which  this 
power  is  possessed.  Hydrogen  is  another  simple 
gaseous  subetar  ci .   f  widely  different  properties 
from  oxygen,  and  forming  a  principal  conatituoit 
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1    of  writer.    Now,  as  many  acids  are  both  forined 
and  decomposed  in  the  proco&scs  which  are  con- 
staatly  going  on  upon  a  farm — as  some  hy  form- 
iag  tbemsclYM  msy  be  drinking  vp  tbe  iim|il0 
gases,  while  some  by  resolving  themsolvt'S  into 
their  elements  may  be  giving  off  these  gu«c3,  it 
becomes  useful  to  know  which  acids  are  formed 
hy  os^gsn,  whidi  hf  hydrogen,  wliidi  hf  dilorln«i 
or  fluorine,  whicli  by  oxygen  with  a  metal,  which 
by  oxygen  with  some  n'^cr  substance  than  a 
metal,  and  which  by  an  union  of  chemical  and 
lital  aebion  in  the  intrioato  <«gBnirai8  of  vege- 
tables and  animals.    Most  of  the  inorganic  acids 
will  be  sufficiently  understof^d  for  all  the  pur- 
poses  of  a  farmer,  if  known  simply  as  belonging 
to  their  retpei^Tft  oliiBOt,  or  ■^formed  prinoipally 
of  oxygen  and  a  metallic  base,  of  oxygen  and  a 
:  non-metallic  base,  of  hydrogen  and  either  an 
1  earthy  or  a  metallic  base,  or  of  elements  different 
I  from  thteeef  the  oxygen  afld  the  hfdfOgeoMida 
•  Yet  several  of  them  act  so  prominent  and  exceed- 
:  ingly  important  parta  either  in  tb*^  ecrmnmy  of 
!  vegetable  life  and  growth,  or  in  manunai  opera- 
I  tion  npon  the  soil,  or  in  the  processes  by  whioh 
manurial  composts  are  prepared,  that  they  re- 
quire to  hr>  wpll-knowTi  in  their  individual  char- 
acters and  powers.    Carbonic  acid,  in  particular, 
;  demeadsthommghindiTidttelnotioeliwr  its  agency 
:  in  supplying  all  plants  with  carbon,  one  of  the 
very  chief  constituents  of  their  bulk  t  nitric  acid, 
for  its  agency  in  sapplying  tho  cereal  grasses  and 
other  nntritioiu  ^^uOm  with  nitrogen  or  uote,  a 
dietingwiehing  dement  in  the  composition  of  their 
I  alimentary  pulps  anfl  jnires ;  phosphoric  acid,  for 
i  its  agency  in  providing  nutritious  plants  with 
phosphates.  Ml  Invariable  oonetiAneBt  of  the  eeede 
of  all  kinds  of  grasses,  beans,  pease,  and  lentili; 
I    and  Bulphuric  acif^,  both  for  its  immediate  power 
as  a  manure  on  some  special  soils,  and  for  its  ex- 
tendve  agency  in  supplying  mflntufal  laltt,  and 
in  controlling  important  processes  in  the  p^Q^^n^ 
tion  or  enrichment  of  farm-yard  manures.  The 
I  organic  acids,  as  a  class,  are  fiur  more  compound 
I  in  their  ooaetltiMiita,  elahoimte  in  thdr  forma- 
tion, and  numerous  in  their  chemieal  aspects 
than  tho  inorganic  acids;  and  as  most  of  them 
are  identitied  with  only  a  class  or  a  genus,  or  even 
a  ringle  spedea  of  organic  eabetanoes,  they  can 
be  properly  undentood  only  when  indiiMaailf 
,  studied  and  known.   Btit  so  large  a  proportion 
are  either  obscure  or  of  very  hmited  existence, 
or  of  ill-developed  character,  or  of  feeble  and  un- 
important agency,  that  even  a  very  intelligent 

I    farmer  niny  discard  them  from  his  voca>  ilary 
j    without  risk  to  either  his  interests  or  his  rcputa 
J    tion.   Hence  only  about  four  or  five  of  the  or- 
I  ganie  aeids,  and  so  many  off  the  oiganio  ae  either 
exert  an  extensive  agency,  or  powess  a  very  dis- 

;  tinct  character,  are  requisite  topics  for  discussion 
,  I  in  agricultural  chemistry. 

We  shaU  here  name  in  a  note  the  pnnoipel 
' '  acids,  as  enumerated  in  the  fourth  edition  of  Dr. 

1  Ure'e  Dictionary  of  Chemistry  i  ajod  we  may  state  j 


that  many  more  have  recently  been  discovered,  i  j 
and  that  a  far  fuller  list  of  them,  as  well  as  an  ! 
ample  notice  of  each,  may  be  obtained  by  con-  ! 
aoltiog  the  woiti  of  Dr.  Uorason,  which  wo  shall  { { 
name  at  the  close  of  this  articlr  *    All  the  or-  ,  ^ 
ganic  acids  are  decomposed  by  a  red  heat ;  most  ^  j 
of  them  yield  at  once  oarl>on,  oxygen,  and  hydro-  - 
gen ;  and  a  ftnr  of  them,  in  ad^Btion  to  theoi^  I 
yield  nitrogen  or  azote.  See  articles  Azote,  Car- 
bon, TltrnfHiK.v,  and  Oxygen.    The  vegetable 
acids,  m  a  free  or  uncombined  state,  occur  very  t 
often  in  fttrit,  oectdonally  in  kavee,  and  more  H 
rarely  in  seeds  and  roots  ;  but,  in  a  Stat  ?  of  com-  ;  | 
>iiTiatinn,  thpv  are  usually  mot  with  in  almost 
ail  parts  ot  plants.   The  most  important  of  the  .  | 
o^anioaeida  named  bdow  are  the  ahietl^fouiid  |j 
in  the  fir  ;  the  aceric,  in  the  maple  ;  the  acetic,  | . 
in  numerous  vegetables  ;  the  amniotic,  in  the  ] 
liquor  anrnii  of  the  cow  ;  the  amylio  in  starcii, 
ertheteiaaofplattte;  thebenioio,iikthefiPMt- 
gcented  vernal  gra^  and  sweet-scented  soft  grase,  ; 
anihoxanthum  odoreUum  and  hoUm  odoratuM ;  : 
the  butyrio,  in  batter ;  the  oasaio,  in  cheese ,  the 
citric,  in  leoMma,  eciBgea,  ourranti,  and  aooie 
other  fruits ;  the  formic,  in  the  liquor  of  ante  ; 
the  gallic,  in  most  barks  ;  the  lactic,  in  milk  or  , 
whey  ;  the  lithic  or  uric,  in  urine ;  the  tnalic,  in  ' , 
apples,  and  in  tile  benriee  ef  the  nMmntaiiHMii ;  i 
the  ozalior  in  loml ;  the  peetic,  in  maaj  ^eg*-  | 

•  The  inorganic  acids  which  contain  neither  Oxygen  i 
nor  hydraf[«n,  are  the  chloriodic,  the  chlorocyanic,  1 1 
the  fluoljorir,  nnii  the  fliin~i1ic;  the  iiiorj^anic  acid*  '. 
which  coiitani  iivdrogeii  are  the  tUioric,  the  hydrtodic,  ; 
the  hydrochloric  or  muriate,  the  ferroryanic,  the  ■ 
fluotitanic,  the  bydrobromie,  the  bydroselenic,  the  j 
hydrocyanic,  the  hydrosulpherons,  the  bydrot^dr.  ■ 
OU8,  and  the  sulphocyanic  ;  the  iuorganic  adds  which  j 
contain  oxygen  with  metallic  ba»eii  are  the  arsenic^  1 1 
the  arsenious,  the  antimonic,  the  antimoniouSi  th4  '  I 
chromic,  the  columbic,  the  manganesic,  the  msi^pn*  ■ 
esous,  the  molybdic,  the  molybdous,  the  selenic,  the 
Kcleniou!!,  the  titunic,  and  the  tunftstic  ;  the  inorganic  • 
acids  which  contain  oxygen  with  other  base^  than  j 
metals,  are  the  bomcic,  the  bromic,  the  carbonir:,  , 
the  chloric,  the  perchloric,  the  chlorocarbonic,  the 
iodous,  the  nitrons,  the  nitric,  the  hyponitric.  the  | 
hyponitrous,  the  iodic,  the  iodosulphnric,  the  hypo- 
phospboroas,  the  pbogpborous,  the  pbospbate*  the 
phosphoric,  the  byposulphurous,  tbe  sMpburods,  the 
8ul[)hurir,  the  hy posulphuric,  and  the  cyanic;  and 
the  organic  acids  are  the  abietic,  the  iiceric,  the 
eaetic,  the  aloetic,  the  amniotic,  the  amylic,  the 
benzoic,  the  boletic,  the  bombic,  tka  batyrie,  the 
camphoric,  the  capric,  the  carbazotic,  the  Oiseie,  the 
cevadic,  the  cholesteric,  the  citric,  the  croconic,  the 
delphinic,  the  ellagic,  the  formic,  the  fulminic,  the 
fungic,  the  gallic,  the  glajicir.  the  hircic,  the  hydrox-  , 
iirtbir.  the  indigoic,  the  igHsuric,  the  kinic,  the 
laeeie,  the  lactic,  the  lainpic.  the  lithic  or  uric,  ! 
the  malic,  the  meconic,  the  nicni-permic,  the  mar-    *  j 
garic,  the  melassic,  the  melUUc,  the  moroxylic.  the   i  ^ 
mueic,  the  naiicne,  the  fietro-lende,  the  netro-aae> 
rharic.  the  oleic,  the  oxaUc,  the  peetic,  the  phocenic, 
the  piiiic,  the  purpuric,  the  pyrocelric,  the  pyrolithic,  | 
the  pyromalic,  the  pyrotartanc,  the  rowdc,  the  sac-  | 
lactic',  the  sebacic,  the  silvic,  the  solanic,  the  ato- 
aric,  the  Ruberic,  the  sttednic,  the  sulphonaphtbalic,  , 
the  «nlj>hovinie,  the  tartarie*  end  tfae  f«feto-eti|. 
phuric.  I 
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Idilit;  tht  f&TM,  in  ihe  pine ;  the  ttaari«,  in 

nponificd  fat ;  and  the  tartaric,  in  tlie  grape  or 
in  the  lees  of  wine.  Three  organic  acids  of  im- 
portant character,  not  included  in  tiie  list  below, 
in  tlw  taaaic,  f«wd  in  todi  twrki  M  SM  eapa^ 

'  of  tMO^Bg  leather ;  the  huraic,  constituting  the 
most  valuable  part  of  mould  or  vegetable  soil  ; 
and  the  hydrocjanic  or  prussic,  noted  for  its 
dnadfiillj  poisonous  power,  end  fiMind  fai  pcedi 

1  Uo^ms,  laurel -leaves,  sloe-floven,  and  bitter 
almonds.  We  shall,  in  their  appropriate  places, 
give  brief  aepoxate  articles  on  these  three  acids, 
ta  ttw  nioro  impoftaiit  of  the  oth^  ocga&ie  adds, 
and  OB  the  nitrie,  tiie  phosphoric,  the  enlphoric, 
and  the  carbonic  acids  —  Cre'f  Dicfionfiri/ofChem- 

'  ittrif, — Tiumton^*  Ctumidry  of  Organic  Jiodiu.'-r' 

'  Jbiral  Econom)/. — Lidig't  Ckemtttfy  of  Agrieiil- 

\  tvre. — Dav^/  A  / ricuUural  C/ieini^r>f. 

ACIXI.   Berries  which  hang  in  clusters,  as 

'  nralbeniee ;  also  the  granules,  kera^  or  small 
etonee  of  grapes  and  other  berries;  abo  numer- 
ous little  granules,  dispersed  through  the  sub- 

I  ftance  of  the  horse's  Uvcr,  and  supposed  to  asist 
in  separating  the  blood  from  the  bile. 

AGINU&  Th«  auBxial  ^ftbM  wild  beiil,  Tety 
ooounon  on  drv  arable  lands  in  many  parts  of 

'  Enplacd.  especially  on  gravelly  or  chalky  hilla. 
ACN1DU8, — popularly  YmaiNtAN  IIbmp.  A 
•MdlgBiinsof  idbajka,  of  the  gooaelbot  tribe.  Xhe 
odIj  wcU-known  species  is  en  annual,  and  a  ■»- 
tiTc  of  North  America;  it  flowers  in  Juno  and 
J  air ;  and  it  ims  lanceolate  leaves,  and  somewhat 

.  CBMrth,  dwrp-ar^led  capsules. 

ACONITE,  MojiKBnooB,  or  WonWiWi  Ijo- 

•  tanically  Acom't  m.  A  genus  of  tall,  ornamental, 
frse^wering,  perennial,  herbaoeous,  and  very 
liii^fplMti^of  the  nwuMuIos  tribe.  Theimiik- 
ber  ef  known  ipeeies  is  about  190l  ftrfaral  of 
the  fpecics  are  very  commonly  grown  in  p^rdens, 
and  bear  a  close  resemblance,  in  general  appear- 
aoosof  both  eteM  and  ka^  to  eome  of  the  most 
oaounoo  eperiee  of  lailDi^Qr.  The  flowers  of  the 
most  common  kind  are  dark  blur,  hclniptcrl.  large, 
aitd  scenUess ;  they  arc  produced  lu  solitary, 
ita^>Ie,  upright,  spike-like  panicles;  and,  when 
jiriieiMMlf  iatoEUiised  witii  oonten^nuEMous 
flowers  of  other  genera,  they  make  an  imposing 
%are  in  a  bouquet.  But  the  whole  genus,  in  all 

.  parts  of  its  plants — loots,  stem,  leaves,  and 
ioweis  ia  peiaonowi,  and  ong^  eitlier  to  be  ex- 
pelled from  garden-culture,  or  grown  only  within 
limited  conditions.   Any  parent  who  suffers  it  to 

^  grow  within  the  r&nch  of  his  children  is  either 

'  %Bonnt,ibol-bai^,or'florist<aiad;  aadanj4uaa^ 
''•''.r  vrho  is  not  willing  to  adopt  some  of  the  finest 
larkspurs  as  a  stibstitute  for  it,  deserve?'  to  be 
oondemned  for  a  season  to  regale  hiiuseil  on  docks 

laadiudsfiona.  The  apariee  beet  known  to  gar- 

f  deners  are  those  designated  Napdltu,  alpinum, 
lyeoctonumy  Japonicum,  pi/reniacvm^  ochroh'^eum, 
olbum^  barbatum,  orientals,  aiUhora,  piftamidaU, 
tnvtfmwmf  umiwiii  wm,  ami  wmnuttm.  The  kinds 
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with  blae  flowers  am  beUered  to  be  nueh  more  1 1 

poisonous  than  those  with  white  or  yellow  flowers  ; 
and  several  are  poisonous  in  the  most  virulent 
degree.   Every  part  of  the  very  common  species,  j 
wl«MlrttmJira/)k7iM,  is  imiaonoas  in  its  green  state;  : 
yet,  when  dried  and  properly  prepared,  it  becomes 
an  useful  medicine  in  fever,  rheumatism,  schir-  , 
rus,  and  other  cases,  but,  of  course,  cannot  be  ad- 
ffiiniatereil  with  safety  except  by  a  skilful  phy- 
sician.  The  dose  of  powdered  aoonitc  is  one  or  j 
two  grain?.    Externally,  as  an  embrocation,  the  j 
tincture  has  been  usefully  employed  in  neural- 
gic affecticniB.   It  dionld  be  applied  in  this  form  , 
by  means  of  a  small  piece  of  sponge  attached  to 
the  end  of  a  stick.    The  root  is  gathered  in  the  ; 
spring  before  the  leaves  appear.   The  leaves  are 
nsuaUj  eoUected  when  Hra  flowers  b^in  to  ap-  ; 
pear.    Neither  the  leaves  nor  the  root  have  any  | 
smell,  but  when  chewed  they  slowly  occa.'^iou  a 
sense  of  tingling  and  numbness  iu  the  tongue 
and  interior  of  the  mouth.   Large  doees  ezdte 
symptoms  of  gastric  irritation,  followed  hj  stupor, 
oonvuldonB,  coma,  and  death.    A  person  having  |i 
eaten  some  leaves  of  the  plant,  and  l>ecome  mania-  ' , 
cal,  the  sui^con  who  wa^  called  to  his  assistance  ! . 
deebtted  tlwt  the  aooaite  was  not  the  eauee  of 
his  difttrdcr ,  and,  to  convince  the  persons  present  , 
thnt  tiM*  \A:\v.f  was  harmleR':,  he  eat  freely  of  it,  '. 
and  soon  alter  died  iu  great  agony.    By  lax  the 
worst  spedtt  ia  the  Amnnium  fmwtj  sometimes 
called  Aeonitum  virotum,  a  native  of  the  Nepaul 
mountains,  in  places  10,000  feet  above  the  level 
of  the  sea-   Three  other  species  are  natives  of  i 
the  same  regi<ms,  and  are  known     the  inhabi-  | 
tants  to  be  stroqg  poisons.   "  But  this  species," 
sr.ys  Dr.  Wallich,  in  his  recent '  PiantCD  Asiatic;e 
Hariorcs,'   exceeds  them  aU  in  virulence,  and  is  | 
pvobaiUy  the  moat  dsbterious  'vagetable  poison  of  | 
oontiaental  India.  This  dreadful  root,  of  which  I 
large  quantities  are  kreely  imported,  is  e(iually 
£atal  when  taken  into  the  stomach  or  appUed  to 
woand8>  and  ia  in  nniveiaal  nse  in  poisoning  i 
arrows,  and,  there  is  too  mndi  leaaon  to  auapeet, 
for  the  worst  purposes." 

ACONITE  (Wister).   See  Hellebore. 

ACONITIA,  or  Acokitike.  The  chemical  base,  . 
or  active  prinoii^e,  found  in  the  root  of  the  | 
several  species  of  aconite.    It  is  the  most  viru-  \ 
lent  poison  known ;  not  excepting  prussic  acid.  1 
As  prepared  by  Morsoo  of  London,  une-fiftieth  of 
a  grain  baa  endangetedl^;  andtke  hnndiedth 
part  of  a  grain  has  prodticed  a  feeling  of  uumb- 
neiis,  weight,  and  oonstrictiou  which  has  lasted  a  j 
whole  day.  ! 

AOOBsrS.  Theaeedorfiroitoftbeeak.  They  , 
were  used  as  food  by  the  early  Greeks.  l>y  the  an-  j 
cieat  Britons,  and  by  other  primitive  trihe.s  of  ! 
the  human  race ;  but  those  used  by  tlie  G^eks 
were  much  sweeter  and  mpre  sticonlent  than 
English  acoras  are,  and  those  used  by  ttie  aneient 
Britmis  appear  to  have  been  giilped  down  more 
iu  ubedieuee  toDruidical  8Ui>er8tition  than  under 
the  diieet  promptings  of  a  regular  appetite. 
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Aoonu  ooalinue  ilao  to  be  and  as  food  \if  mum 

of  the  Spanish  peasantry ;  but,  like  those  of  vti- 
cient  Greece,  they  must  not  be  judged  of  by  the 
acorns  of  £aglaud, — and  thej  may  be  rappoecd, 
beddes,  to  be  eaten  only  in  cooseqaMce  of  the 
sheer  dearth  of  better  food.  An  old  English 
writer  describes  them  as  very  nourishing,  but  as 
hard  of  digestion  and  tending  to  create  raw 
humottrs,  and  as  therefore  not  proper  to  bo  nscd 
for  food. 

Farmers,  in  various  jmrts  of  Germany,  parti- 
cularly in  some  districts  of  Saxony,  successfully 
employ  aooma  for  the  winter-fitttening  of  sheep. 
Engli^  fiumexi^  however,  either  totally  neglect 
them,  or  use  them  almost  solely  for  the  feeding 
and  fattening  of  hogs.  In  Hertfordshire  and  in 
the  Now  Forest  distiiet  of  Hampehire,  hogs,  in 
many  mstaaoes,  reoeiTe  very  little  other  food 
than acoms,  and  commonly  attain  great  finnnfca, 
fatness,  and  weight,  and  yield  a  decidedly  good 
and  wett'Havoared  pork.  Yet  such  as  are,  for  a 
short  time,  withdrawn  from  the  aCOTn  diet,  and 
have  thoir  fattening  completed  by  four  or  five 
Itushels  ot  barley  flour  or  pease  me«l  to  each,  are 
judged  by  some  persons  to  yield  pork  of  still 
better  substance  and  superior  flavour.  The 
farmers  of  Gloucestershire  bestow  nearly  as  much 
care  upon  the  fruit  of  their  oak-trees  as  upon  the 
prodnce  of  thdr  on^iards ;  they  seldom  sdl  thdr 
aooms,  or  can  find  any  in  the  market,  yet  usually 
estimate  their  value  at  from  Is.  6d.  to  Ss.  per 
buahd  acoording  to  the  price  of  beans ;  and  they 
regard  them  as  deddedly  superior  to  beans  at 
once  for  fattening  hogs,  for  increadng  their 
weight,  and  for  rendering  their  bacon  firm.— 
Hogg  fed  upon  acorns,  however,  require  to  be 
tr^ted  with  some  precaution ;  for  if  they  are  let 
loose  among  them  at  will,  or  nndnly  restricted  in 
their  liberty  and  other  nirnnf!  of  cT-rrise  they 
either  will  remain  lean  and  light,  or  will  contract 
a  distemper  called  the  garget.  Two  methods 
have  been  recommended  for  prsTenting  the  dis- 
temper ;  the  one,  to  moisten  some  pease  and  beans 
with  water,  and  mix  them  up  with  a  little  pow- 
dered and  sifted  antimony,  and  to  administer  a 
dose  or  meal  of  the  mixture  on  every  alternate 
day  fnr  tivn  or  three  wcgIj.^;  the  other,  to  dig,  in 
a  warm  place,  a  hole  of  several  bushels  in  capa- 
city,— to  fill  this  with  acorns,  and  moifiten  them 
wdl  with  water,  holding  in  solution  a  hsadfiil  or 
two  of  common  gait,— to  lot  them  remain  in  the 
hole  till  they  have  germinated,  and  sent  out 
shoots  of  about  three  inches  lu  length, — and  then 
to  dry  them  by  winnowing  in  the  shade,  and  em- 
ploy them,  to  the  exclusion  of  all  unprepared 
acorns,  for  the  hogs'  food.  Yet  even  the  prepared 
acorns  must  never  be  given  in  such  quantity  as 
to  permit  a  snrfeit;  nor  must  they  be  giiren 
oftcner  for  a  day  or  two  than  twice  a-day,  or 
oftener  at  any  period  than  throe  times  a-day. 
But  these  directions  are  probably  too  retined; 
and  oertainly  seem  quite  nnaesdei  in  the  free^ 
heedless^  and  suooessMI  feediog  of  the  New  Forest 


of  Hampsldre.  A  main  point  there,  and  perhaps 

a  main  point  in  all  acorn-feeding,  Ib  not  to  con- 
fine the  animals  to  the  sty,  but  to  permit  them 
abundance  of  liberty  and  exercise. 

The  main  use  of  aeoms,  in  all  ages  and  in  sfl 
oak -growing  countries,  is  the  natural  one  of  pro- 
pagating the  oak.  Most  soils  in  Knirlnud,  if  pro- 
perly prepared,  will  suit  for  the  sowing  of  acomi, 
but  the  quality  most  suitable  is  a  deep,  ridi  ken. 
Oak  which  is  raised  upon  prime,  deep  land  is 
generally  more  tough  and  resistive  than  such  a« 
grows  upon  shallower  or  drier  ground ;  yet  o&k 
groAvn  upon  ti>e  latttf  is  occa^<maUy  mudi  meis 
compact  and  hard.  Land  destined  for  acorns, 
whatever  be  its  precise  quality,  ought  to  be  verj 
thoroughly  tiUed,  and  somewhat  finely  pulver- 
ized. If  it  could  be  made  ready  against  the  tisM 
of  the  acorns  being  ripe,  and  an  efficient  pretax 
tion  could  be  established  during  winter  from  the 
attacks  of  insects,  birds,  and  mice,  the  most  fa- 
TonraMe  time  for  sowing  would  be  tiie  moment  in 
autumn  when  the  acorns  are  juft  lips.  Bat  si 
the«5o  conditions  rarely  exist,  or  as  acorns  of  the 
best  kind  may  not  be  growing  in  the  vicinity, 
but  may  require  to  be  procured  from  a  distsnee, 
the  sowing  must,  in  general,  be  postponed  till 
sprincr  Only  those  acorns  ought  to  be  selected 
for  seed  which  grow  upon  the  choicest  individual 
trees  of  flie  choiceot  noieties  of  the  ohc^eest  spfr- 
cies  of  the  oak :  for  though  both  the  b^t  spedei 
and  the  best  variety  were  selected,  yet  if  the  in- 
dividual trees  should  be  deficient  in  tallness, 
robustness,  and  braadth,  they  would  prohablf 
transmit  some  degree  of  their  defects  through 
their  seed.«!  to  t^  e  crop  of  young  plants.  Rather 
let  the  cultivator  incur  considerable  cost  and 
trouble  in  procuring  seeds  from  the  best  tress  st 
a  distance,  than  Qse  seeds  from  seooodpiate  tieis' 

in  his  vicinity. 

"  Having  provided  yourself,"  says  the  tho^ 
oughly  practical  Bontdier,  in  his  '  Traatiis  ea 
Forest  Trees,*  '*with  aooms  in  the  autumn,  ga- 
thered from  thr  }irind?omr'^t  mid  Trtr>?t  rigorous 
trees,  in  fair  weather,  spread  them  in  an  airy 
covered  place,  and  turn  them  frequently  till  quite 
dry ;  when  you  find  th^  are  eo,  mix  them  with 
sand,  or  loose  light  earth,  and  let  them  be  pro- 
tected from  vermin,  frost,  and  moisture,  till  about 
the  middle  of  February.  At  this  time,  or  as  SOOB 
after  it  as  the  weather  will  admit,  prepare,  by  a 
clean  digging  and  raking,  a  spot  of  p-ood  natural 
soil :  and,  to  render  the  crop  equal  and  uniform, 
try  the  goodness  of  your  seeds,  by  throwing  then 
into  a  tub  with  water,  when  the  fresh  will  sink 
to  the  b  ttom,  and  the  rotten  or  defective  float 
nn  the  surface  The  quality  of  the  acorns  being 
thus  ascertained,  make  shallow  drills  across  tlw 
ground,  with  a  smaD  hoe,  at  eifi^teen  or  twenty 

inches  distance  ;  and  in  these  drop  ymr  ncoms, 
about  two  inches  separate,  covering  them,  with 
the  back  of  a  rake,  two  inches  deep ;  let  tht 
ground  be  raked  smooth,  and  kept  dean  and 
mdlow  dnring  the  summer  months.  The  bsgin- 
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ning  of  April,  the  succeeding  spring,  cut  them 
radar  ground  as  directed  for  the  beech,  and  let 

tV-'TTi  T-main  till  the  spring  after.  From  this 
situation,  as  soon  as  their  buds  begin  to  swell, 
let  them  be  careftillj  raised,  without  tearing  their 
iMti«r  fibiM ;  Mid  groand  being  ready,  separate 
the  straight  free-growing  plants* from  the  crooked 
and  thrabbj ;  shorten  any  downright  or  bruised 
roots,  but  be  very  sparing  £{  the  small  fibres ;  and 
Thni  the  slnight  tnea  m  one  qnartar  of  the 
nursery,  in  rows,  two  feet  asunder,  and  nine 
inches  in  the  row  ;  and  the  crooked  ones  in  an- 
other, at  the  same  distances :  let  these  plants  be 
asfiuletiiiM  as  poaribla  cot  of  tho  gnand;  Ibr 
this  purpose,  raise  few  of  them  at  a  time,  and  if 
TCiuihave  the  commaTid  of  four  men,  thcv  will 
suddenly  despatch  a  great  number  of  tiiem,  tiiut 
IB,  by  one  man  rainng  the  plants,  aiMfher  pran- 
ing  them,  and  giving  them  to  the  planters, 
and  two  plnntinr^  If  the  land  is  good,  and  the 
seasons  have  been  kiudly,  the  straight  plants  may 
be  nmoved  in  two  jsan ;  bat  vlien  either  oif 
these  circumstanoes  is  otbenn^  thcgr  mtj  ma- 
tiane  three  8eaeon<: 

"fhe  crooked  and  brushy  trees,  having  stood 
two  yean  in  the  iraneix,  must  be  cut  over  by  the 
groand,  and  r^Doidn  two  years  longer;  and  ob- 
serre.  that,  as  soon  as  their  shoots  are  four  or 
five  inches  long,  you  pinch  off  all  but  the  most 
pranfaiBg  one ;  from  whenm  the  whole  strength 
and  juices  of  the  root  will  be  exerted  in  the  sup- 
P'jrt  r4  this  single  shoot. — Another  method  of 
niaing  theee  trees,  with  equal  success,  is,  sowing 
the  aeons  on  beds,  in  rows,  aeven  or  dgbt  inohss 
iifcder,  and  two  or  three  inches  in  the  row, 
covering  them  the  usual  depth,  and  letting  them 
reaiaia  only  one  year.  From  these  beds  remove 
dm  the  fDUowing  spring,  and  having  shortSMd 
their  top  roots,  lay  them  in  lines,  cut  down  per* 
pendicular  with  the  spndo,  eighteen  inches  asun- 
der, and  eight  or  nine  inches  in  the  line,  where 
they  may  continiis  two  years.  From  thence  re^ 
move  them,  sepniating,  as  has  been  said,  the 
straight  from  the  crooked,  and  plant  them  in  dif- 
ferent quarters,  in  rows,  two  feet  and  a  half 
Mvader,  and  one  foot  distance  in  the  row  ;  the 
nmght  plants  to  continoo  here  three  yesn,  and 
the  crooked,  if  they  have  grown  freely,  to  be  cut 
over  in  <hi^  Imt  if  otherways,  not  till  two  years ; 
•ad  here  they  ihooid  remain  three  years  longer." 

Some  writers  recommend  that  the  land  de- 
li^ed  for  the  reception  of  acorns  should  he  dis- 
posed in  beds  each  four  feet  wide,  and  separated 
frna  one  another  by  paths  each  two  feet  broad ; 
and  others  reoominend  thai  it  should  bs  laid  out 
with  the  hand-hoe  in  ridges  of  four  feet  in  width, 
two  inches  in  croAvn  height,  and  separated  from  one 
another  by  open-drain  funrows, — that,  to  prevent 
the  rem  of  plants  from  obstruoting  the  ftow  of 
the  Borface-water  toward  the  furrows,  the  drill- 
lines  for  the  seeds  should  be  dmwn  nfro«5  the 
emrns  of  the  ridges  or  at  right  angles  to  the 
teNw%-Httd  that,  to  allow  ihs  hmd  to  hMO  the 


fVee  action  of  the  surf&oe-drainage  as  long  as 
possible  before  the  towing  of  the  seeds,  both  the 

ridges  and  the  furrows  should  be  formed  a  twelve- 
month before  the  time  of  sowing.  But  some 
nurserymen  seem  determined  to  reject  all  such 
niceties,  and  either  to  sow  the  acorns  tUek  and 
broadcast  in  small  seed-beds  with  a  view  to  very 
early  transplantation,  or  to  draw  their  seed-drills 
upon  the  natural  level  of  the  ground,  without  any 
break,  from  tide  to  side  of  a  whole  plot.  We  have 
seen  instructions  for  sowing  acorns,  which  seemed 
to  say  that,  if  simply  flung  from  the  hand  or  tossed 
about  by  boys  and  women,  they  would  take  care 
of  themselves,  tad  not  fril  to  beooms  proper  trees; 
and  thopp  precious  instructions  appeared  t-.  cTirry 
favour  with  short-sighted  niggards  by  tolling 
them  that  an  acre  of  ground  can  be  sown  for  live 
fhillingi.  Bat  if  good  or  even  tolerable  seedlings 

are  to  be  raised. — such  seedlings  as  shall  embody 
the  young  enrr:rii'<;  and  sturdy  habits  of  truly 
noble  oaks,  nearly  all  the  care  and  cost  of  at  once 
the  best  soil,  the  best  sowing,  and  the  best  cul- 
ture will  be  required. 

We  observe  with  regret  that,  even  when  due 
tilth  and  sowing  are  practised  in  nursery-grounds, 
the  ufbet  soltare  is  sometimes  ftr  from  being 
creditable ;  and  we  recommend  to  intending  pur- 
chasers of  young  plants,  if  they  have  a  choice  of 
markets,  and  if  other  conditions  be  equal,  to  give 
a  dedded  preference  to  the  nunery-ground  whoee 
oaUing  plots  are  freest  of  weeds.  As  soon  as 
the  young  plants  appear  above  ground,  the  soil 
should  be  thoroughly  loosened  and  cleaned  with 
the  Iioe;  and  as  oifcen  as  the  sorfroe  is  hardened, 
or  a  new  appearance  of  weeds  is  to  be  seen,  the  hoe- 
ing ought  to  be  repeated.  In  thi;  spring  of  the  third 
year  of  their  growth,  the  phmts  should  be  thinned 
out  to  the  dittance  of  one  foot  or  npwarte  from  one 
another  in  the  row ;  and  in  the  spring  of  their  fifth 
year,  they  will  be  in  a  fit  condition  for  removal  to 
their  tinal  situation.  Both  the  cultivator  iu  thin- 
ning out,  and  the  purchaser  in  sdeeting,  ought  to 
reject  all  plants  except  such  as  have  a  robust  stem, 
a  clear  bark,  and  a  plump  leading  bud;  for  only 
seedlings  which  possess  these  properties  are  likely 
to  produce  trees  which  will  have  a  noble  ch;y:tic- 
tcr,  or  which  will  successfully  combat  aooiden- 
tal  injuries,  defects  of  soil,  or  disadv.intages  of 
climate.  See  articles  Oak,  Plaj(tino,  and  Tuans- 
PVXSTiVQ.—'TrMtm  on  Planting  in  Library  of 
Uteful  Knowledge. — NieoVg  Pitmler't  KtUendar. — 
Millers  GardeMr*s  Diclionari/. — T/Oudons  Gar- 
diner's  Magazine. — The  iiociettf  of  Gentlemen's  Conv- 
flete  Farmer. — Boutcher't  Treatite  on  Forest  Treet, 

AOORUS,— popularly  Swsif  Flao  w  Sweet 
RnsH.  A  small  genus  of  perennial,  scmi-graraine- 
oua  plants,  of  the  tribe  aroideic.  A  grass-leaved 
species  from  China  was  introduced  about  lialf- 
aroentory  ago,  but  oontinoes  to  be  little  known. 
The  common  specios.  Acoms  cdamii^,  is  indige- 
nriTig  in  many  parts  of  Europe,  Asia,  and  America, 
and  grows  in  open  situations,  in  shallow  waters, 
or  on  the  banks  of  rivers.  It  is  found  wild  in 
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Norfolk,  near  Uxhrid;;g  in  Hiddleeex,  and  in 
firesh-watcr  marsh t  e  of  many  other  parts  of  Eng- 
land ;  and  it  abounds  in  most  of  the  ditches  and 
standing  vaten  of  HoOaad.  li  irill  sol  tiiriva 
I  undsr       ihade  of  trees,  bat  will  grow  well  in 
i  any  moist  part  of  a  gnrdra.  yet  will  not  produce 
I  its  spikes  of  flowers  exoept  when  growing  in 
water.  Ite  iowon  «ppMr  in  tht  end  of  Jiiae^ 
and  oontinne  till  Avgnat  Its  roots  are  the  well- 
known  ^fr^'r<-i    nrn-mo.'t'rns  of  the  drug  shop?,  and 
hare  long  been  in  reputation  as  an  aromatic  and 
tonie  Utter.  TUi  mlMtanoe  is  used  in  this  ooun- 
trj  M  *  wmple  medicine,  bj  dhewii^;  or  deooo> 
tion;  as  an  ingrediest  in  8oFTif  compound  drugs, 
I  — ^parttcnliurlj  compound  tiacturo  of  gentian  ; 
and  as  a  principal  medicament  in  the  prepara- 
tion of  the  medicated  malt  liquors  called  herb 
alea  ;  and  it  is  used  throughout  the  United  States 
i  of  America  for  making  bitters,  and  is  supposed 
to  be  the  ingredient  used  bj  the  French  for  giv- 
ingflaToortothoiraBoff  oiJIedafaMoIiMe,  Tlie 
whole  plant  has  been  usod  for  tanning  leather ; 
and  in  Poland,  it  is  strrw  'd  on  the  floors  nf  thf> 
I  upper  and  middle  cla^c^  of  society  when  tliey 
are  about  to  leeeite  oompanj,  in  eider  tbat  flie 
;  leaves  may  be  bruised  by  the  feet  ef  the  guests, 
and  fill  the  rooms  with  an  agreeable  odour.  Its 
medicinal  qualities  wer^at  one  time,  greatly  over- 
I  rated;  and  wen  nUeged  to  bo  oUtetito  for  n- 
moving  obstructions  of  the  liyer  and  eiJeoB,  for 
I  promoting  a  flow  of  urine  and  the  mioniini,  and 
\  for  resisting  putrefaction* 
i    ACOTTLBDONOUS  PLAJSTTS.  Yegetebles 
I  which  have  no  seed-lobes  in  their  embryos  or  rudi- 
m>?nt;i1  parts  of  their  future  plants,  or  which  hnvo 
!  no  prop«;r  seeds,  but  propagate  themselvcg  by 
;  meana  of  avail  gxnnnlei  derignitcd  tpcm  or  ^)o- 
\  ruUs.  They  are  sappoitd  to  e(»nprise  about  8,000 
:  or  10.000  species,  or  nearly  one-fifth  of  all  the 
plants  which  exist ;  andthej  constitute  one  of  the 
j  three  grand  primary  dWiaknis  of  tiio  nttnral  or 
I  {  J ussieuan  ayatanof botany,  and  nearljroonofpond 
'  to  the  cryptogamous  division  of  Linnsous,  or  aga- 
mous  division  of  Humboldt.  They  comprise  only 
the  lower  gradei  of  the  vegetable  kingdom,  and 
exhibit,  in  their  outward  aspect  and  internal 
structure,  little  of  the  loveliness  of  form,  the 
brilliance  of  colouring,  and  the  complication  of 
orgaoidui  which  distinguish  the  higher  grades  of 
plantflL  Many  of  tbem,  aa  the  nonlda  nnd  noa- 
'  toes,  appear  to  the  eye  mere  fslimc  or  mucus  ; 
'  many,  as  the  protococcus  and  the  byssus,  consist 
:  merely  of  dusters  of  minute  threads  or  minute 
»  celli;  and  o«m  thoae  whieh  mppronob  veanat 
I  the  higher  orders  in  complexity  and  beauty,  are 
'  merely  the  most  elegant  of  the  numerous  and 
I  moaotonoug  tribes  of  the  mosses  and  the  ferns. 
I  The  great  oonstitaent  fiunfliea  of  nootyledonoot 
planta  are ^fJtcw  or  ferns,  mutci  or  mosses,  lichen* 
or  minute  parasites  of  trees  and  stones,  hepaticct 
or  moulds  and  grassy  threads  on  water,  ftmgi  or 
mushrooms,  vbA  d^a  or  searwoedi,  But  even 
the  mott  minttto,  n^gleoted,  and  ooemiiii^y  in* 
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sigidfiaant  of  thcac  classes,  or  of  the  genera  which  ; 

they  noT?! prise,  are  far  from  being  useless  in  the  j- 
economy  of  providence  and  of  organic  existence. 
^Tkusf  serve  to  oonqdete  and  to  keep  up  the  in- 
tegrity of  the  vegetable  creation,  whether  it  be  1 
hj  decomposing  putrid  and  fecal  matters,  or  bv 
preparing  a  soil  fit  for  vegetables  of  a  higha 
order,  ^lej  are  aoattered  over  all  olimaiM  nd  I 
all  quarters  of  the  world,  replenisli»g  both  earth 
and  sea  with  vegetable  life,  and  ascending  even 
into  the  regions  of  the  air  by  the  very  levity  of , 
their  seeds,  spores,  or  bulbules,  to  be  wafted  oa  ! 
the  winds,  tiU,  drenched  with  moisture,  they  de-  , 
scend  again  towards  the  earth,  ready  to  cling  to 
the  soil  that  suits  them,  if  it  should  be  even  the 
surface  of  the  flint]rrock,  or  to  spread  thenu^vei 
vwe  mootttainB  of  eternal  anew,  or  to  inunens 
theraaclves  in  the  waters  of  the  ocean.    Thus  | 
many  of  the  algie  [lichens]  at  least,  sow  their 
seeds  and  thrive  where  no  other  plant  wuulu 
livB^  Thtj  grow  op^  oomo  to  matoiUj,  and  pw-  | 
ish  where  they  grow,  forming,  in  process  of  years, 
a  soil  of  some  depth.    First  mosses,  and  thyn 
ferns,  are  found  to  follow  in  their  train,  Icaviog  ; 
a  aoadfiiper  and  iklMr  atiO,  tiU  aHlaat, la  the 
revolution  of  ages,  the  very  surface  of  the  barren  , 
rock  is  covered  with  a  soil  capable  of  supporting  ' 
the  loftiest  trees," — KeitKt  Jiotanical  Lexicon. 

ACBB.  Theatandardmaaaamofla&dthroafli- ! 
out  Oreat  Britain  and  Ireland.  The  imperial 
acre,  or  English  statute  acre,  comprises  4  r  oxis ; 
one  rood  comprises  40  square  perches ;  one  squaru 
perch  comprises  30^  square  yards ;  and  one  aqoare 
yard  coBBpriaea  9  aqnara  ftet.  Hence  the  lineal 
Tnea«<irp,  whose  squares  constitntf  the  fractieni 
or  gubdiviaious  of  the  acre,  is  inversely  expreesed 
thus, — three  feet  make  one  yard,  and  b\  yardi 
make  one  peroh.  The  English  standard  aOM, 
now  the  imperial  acre  of  Britain,  is  a  square 
raised  from  the  baaia  of  the  chain  of  66  feet  or 
4  perdiea:  ten  of  theae  aquarea  Ibnning  die  asve^ 
whidi  thus  conl^ns  4^0  square  yards.  By  the 
act  T)*'  Goo.  IV.  c.  74,  the  imperial  acre  ie  declared 
the  standard  throughout  the  United  Kingdom 
from  and  after  May  Ist,  1825.  But  the  estabUsh- 
ment  of  tiia  imperial  acre  as  the  standard  or  only 
legal  measure  nf  lanti  throughout  the  United  King- 
dom, was  afterwards,  by  G°  Geo.  IV.  c.  i^,  fixed  for 
January  1, 1826 ;  and  it  is  still  very  far  from  being  , 
nfliftnalyraoogniaed  inpnotioa.  fhok^tbo^ 
the  linear  perch,  in  the  measure  of  mopt  of  Devon- 
shire an'^  part  of  Snmcrsctshire,  ie  .5  )'urds  instead 
oi  \  itL  th.e  measure  of  Cornwall,  6  yards ;  ia  | 
tbat  of  LaacaaUre,  7yarda;  in  that  of  Obcahin  ■ 
and  Staffordshire,  8  yards ;  and  in  that  of  the 
Isle  of  Purbeck  and  some  parts  of  Devonshire,  15 
feet  and  i  inch ; — and  tlie  acre,  in  ail  tiicse  oases, 
OQireaponda  to  the  aquaring  of  die  pereh,  aai 
difiers  in  corresponding  degrees  from  the  impe- 
rial acre.  In  the  tenantry  MA^  of  Wiltshire  , 
and  some  parts  of  the  adjacent  counties,  an  acre 
ftmariy  ooaaiatad  of  only  IfiO  aquare  perohai  «r 
Srooda;  and  in  mai^  parta  of  Waka^tba  oaos- 
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Uie  acre  in  Scotland  is  equal  to  1  acre,  1  rood, 

I  and  nearly  2  perches  of  English  measure ;  and  it 

I I  oomprises  4  roods,  while  «kch  rood  oomprises  40 
I  iqaare  Mi»       lUl  36  •qusM  elk,  tad  mA  ell 

'  9  iqiiare  feet  and  73  square  inches.   It  is  raised 
I  from  the  chain  of  24  ells  ;  and  until  of  late  years 
I :  H  practioe  of  land-Burveyurs  to  measure 

j ;  with  tfllnia  «r  74-4  M  in  kiigth ;  the  «H  Mag 
I  been  erroneowlj  estimated  at  37*2  infliMM.  Hence 
;  the  Soots  acre  came  to  be  about  6,1 50  square  yard?. 
I,  Hm pfoportioa  of  the  Scots  acre  to  the  imperial 
I!  Mmbail<S6n8846iol.  ASoolsvoodiiequal 
to  '31530  parts  of  an  Imperial  aoM  t  Mid  a  Soots 
ell  to  -000219  parts.    In  Irish  raejurure.  (>4  plan- 
I  tation  acres  are  equal  to  48  in  forest  ro€^ure  ; 
''  ttSphatation  mstm  we  equal  to  7640onyngham 
acres ;  36  plantation  fteres  are  equal  to  ^  ireodp 
I  Und  or  Burleigh  acres ;  121  plantation  acres  are 
,  equal  to  196  imperial  acres;  and  1,369  plan- 
1  i^tkm  acres  are  equal  to  1,764  Scottish  acres, 
ji  Haoe  1  phatation  eeie  tVf  pmr  mBinm^  Irish 
'  acre — is  equal  to  3  rouds  and  '21  perches  of  forest 
.  measure ;  to  1  acre,  1  rood,  and  seven-tenths  of  a 
I  perch  of  Oouyngham  measure ;  to  1  acre,  1  rood, 
y.  6peNlMi»anl  <ne-4eBth  ef  a  pereb  of  Boottiili 
]  measure;  to  1  acre,  1  rood,  17  perehea»  and  four- 
!  fifths  nf  a  perch  of  woodland  menstire ;  and  to  1 
j  acre.  2  roods,  19  perches,  and  one-tenth  of  a 
ywdh  ef  imperial  measure.  On  fAtB  (pomde  a^ 
ready  §tated  aleo^  160  imperial  acres  are  equal 
I  to  120  acres,  3  roods,  and  20  perches  of  Devon- 
I ,  ihire  mnuare ;  to  119  acres,  2  roods,  26  perches 
<f  tteleteof  PorbcckiBeaanre;  to  84aonBaiid 
4  per^es  of  ComislimBaeaTe ;  to  47  acres,  I  rood, 
'  and  2^  perches  of  Cheshire  and  Staffordphirp  mea- 
I  nre;  to  133  acres  and  2  roods  of  Wiltshire  ten- 
j'  u^mumn',  toTSaeree,  lTDod,a]idf^tier(lieB 
i  ef  Scottish  measure ;  and  to  61  acres,  2  roods, 
and  37^  perches  of  Lancashire  or  Irish  plantation 
I  measure. — Surveyors,  in  measuring  land,  use  a 
' !  ^kasxXf  4  perches  in  length,  and  divided  into  100 
mni  pake  eaBed  finka;  and  they  make  their 
'"'m]>ut"i*?M'n=  in  chains  and  links,  but  exhibit 
ite  result  in  acres,  roods,  and  perches, — 10  sqnnr'^^' 
cbuaa,  or  100,000  square  links  constituting  au 
am.    A  eqnaM  mile  eompriiet  640  imperial 
acre? :  and  a  hide  of  land,  mentioned  by  writers 
of  former  times,  conrprised  1 00  acres.   The  Stras- 
buig  acxe  is  equal  to  about  one-half  of  an  English 
'  toe;  wtA  fbe  Vkouli  aare^  or  arpent,  oempriseg 
51  fin  1  English  square  feet,  anri  Is  Mi  i  rofore  nearly 
<:-<jual  to  one  Eng^idi  acre  and  tbree-foartha  of 
an  £ng^  rood. 

I  In  18M^  the  wwiiHitwrfpttcw  oo  yt^i^tB  and 
Bieaeures  reported,  that  the  following  cnitomary 
;  aott  were  famae  CbronghDni  £ng^d: 

Btdjbrebkirt :    Bometinm  2  raodl. 

Cftabiire  -  Formrrh-.  tad  elill  in  eoeM  flacef*, 
*       10,240  square  yard*. 

Contwall:  Sometiaies  «ae  of  the  Welsk  aeres  of 
;      5.760  vards. 

Dmmhin.  Qcaetally  184  perehes. ' 
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Bampthin:  Vk«tt  107  td  190  perchei.  Iwt  ' 

times  180. 

Here/ord$khe :  Two-third*  of  a  stetale  acre, 
of  hops,  about  half  aa  acre*  oontaiuiny  1,000 

plants. 

of  wood,  an  acre  and  |  or  SB6  perdies. 

Leicestershirt :    2,306}  square  yards. 

jLiHColn$hire :   &  roods,  particiuarljf  for  copyhold 

iHiid. 

Staffordshire :    Nearly  21  acres, 

8um€»  f  107, 1 10,  1 W.  IW,  or  919  perches. 

Short  acre,  100  or  1 '20  perdws. 
Forest  acre,  180  percbca. 
Westmoreland :   6,  j  60  square  yards,  or  160  perches 
of  6^  varda  square;  in  some  parts  the  Irish  acre  j 
f«  used.  I 

Wi"-c,  y.(,'rsft!rr :    IIop  rirrr,    1.000  stocks,  or  00  ' 
u«rcbt;«i  soiuetiiuee  132  or  141  perches. 

JV.  nUcs ;  Em,  or  true  acre,  4,3-iO  square  yards;  • 
tttanrj,  or  nistomary  acre.  3,240  «f|tinre  yards, 
a**  in  Anyhsey  and  Carnarvonshire,  mukmg  5^  ' 
//«//«^«  =  160  peirhes  "VV.  of  4^  yardB  square, 
called  paladr ;  8  acres  makiag  an  ox-iand,  and  8  i 
of  tliese  a  plough-lamd,  ia  JRnaireAMUv.  | 

The  term  acre  sometimes  denotes  a  measure  of  i 
length;  and,  in  this  sense  also  it  varieii  coneiderBbly  j 

in  different  districts  of  Enplauid.    Thm  in  ' 

Bedfordithirt,  \  a  chain  of  4  poles,  or  22  : 
Buekinghamtkire,  $  yards.  j 
Derbyhtrt,  4  ' '  roods',"  each  of  7  or  of  8  jards.  I 

Yorkshire,  "28  yards.  | 

AORE-T).\LK.  A  term  sometimes  met  with  in 
old  Scottish  deeds  and  writings,  signilying  laudjt 
In  the  neighboaihood  of  towns  <Hr  Tillages  which 
were  let  in  email  portioiia  of  about  in  aere  in 
extent. 

ACREME.  Ten  acres  of  land. 
AORIMOKT.  A  Aarpnen  or  extreme  addit  j 
in  numerous  plants,    ^lie  inoperfej  is  of  Terj  I 

various  kinds  and  dcpfn^^  5         appears  to  be 
identified  chiefly  or  perhaps  whollj  with  adds  , 
and  volatile  die.  In  sobm  planti,  aa  In  the  oom- 1 
mon  nettle,  and  in  eome  of  the  mushrooms,  It  Is  ! 

po  pnnp:cnt  as  to  excoriate  or  hlieter  any  part  of 
the  body  to  which  it  is  applied  ;  and  in  othera, 
as  in  several  of  the  poisonous  plants,  it  is,  in  a  | 
ooniAdetmble  degree,  astringent  and  cornMive.  i 
In  pomr  n?  in  nettles,  onions,  and  water-cresses, 
it  is  greatly  modified  by  the  culinary  application 
of  heat ;  and  in  others,  as  ginger,  capsicum,  and 
pqiper,  it  is  rather  stimulated  than  moUifiod  bj  \ 
the  action  of  heat.    Unless  the  nature  of  any  I 
plant  he  very  well  known,  the  presence  of  acri- 
mony in  its  juioes  ought  to  inculcate  extreme  i 
eantion  in  nring  ft.  [ 

ACBOSPIRE.  The  shoot  or  sprout  from  the 
end  of  ^ain  seeds,  when  germinating  under  the 
malting  process.   See  ^Ialt.  | 

ADAM'S  AFPIiE.  The  findt  of  the  pUatain^  j 
tree,  Muaa  paradi^aica.  j 

ADAWrS  NEEDLE,— botanicaUy  Yucca.  A 
very  curious  genus  of  tulipaceons,  evergreen,  ex- 
otic, garden  diruhe.  Abmit  twenty  species,  be-  ! 
sides  some  varieties,  have  been  introduced  to  | 
at  Britain,  principally  from  North  America,  j 
The  superb  species,  i  ucca  gloriom^  in  both  ite 
finm  and  its  numner  of  flowering,  is  a  sort  of 
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ADAN80NIA. 


rude  nni  reduoed  copy  of  the  wo&drooaly  nsgiu- 

ficent  American  aloe. 

ADANSONIA, — popularly  Sour  Govbd.  An 
evergreen  tree  of  t]l«  lilk-COtton-tree  order ;  and 
th'^  Vulkiest  in  stem  known  to  botanists.  It  is  a 
native  of  Congo  in  Africa,  and  grows  there  to  so 
enormous  a  bulk  as  to  be  the  vegetable  wonder 
of  the  world,  yet  does  not  attain  a  ramai^ble 
size  under  European  culture,  nor  even  in  the 
open  grounds  of  countries  adjoining  Congo.  ]\Ir. 
Adanson,  whose  name  it  bears,  was  a  celebrated 
French  botanist,  who  tesided  for  some  yeaia  in 
Senegal  as  a  surgeon,  and  who  discovered  the 
tree,  sent  home  seed^  of  it  to  Europe,  and  made 
measurements  of  several  specimens  of  it  on  the 
spot  The  trees  which  he  measured  were 
markable,  not  for  height  or  for  a  spreading  body 
of  foliage,  but  for  their  vast  mass  of  solid  or  den- 
dritic matter ;  their  stems  had  a  circumference 
of  from  60  to  78  Ibet ;  tiidlr  branches  deflected 
in  great  numbers,  and  somewhat  horizontally 
from  the  trunks,  at  the  height  of  from  12  to  15 
feet  from  the  ground,  and  were  from  40  to  45 
leet  long,  bending  at  their  extremities  to  the 
ground,  and  each  equal  in  bulk  to  an  enormous 
tree ;  and  their  roots,  so  far  as  they  could  be 
traced  in  places  where  they  were  laid  open  by  a 
stream,  were  ascertained  to  be  110  feet  in  length, 
exclusive  of  portions  which  remained  covered. 
The  stem  of  the  Adansonia  is  woody,  but  of  soft 
texture,  and  has  a  large  swelling  near  the  root. 
The  leaves  toward  the  lower  part  of  the  young 
branches  are  single  and  spear-shaped ;  but  those 
at  the  extremities  nro  three-lobed  or  five  1  hi^d, 
and  spread  out  like  a  hand.  The  fruit  is  large 
and  oval,  with  a  hard  shell  like  a  gourd ;  aad^ 
seeds  are  lodged  in  a  soft  pulp,  and  are  6bA  in 
colour,  and  shaped  almost  like  the  nuts  of  choco- 
late. The  natives  use  the  fruit-shell  as  a  culi- 
nary vessel  i  they  manufacture  the  fibres  of  the 
bark  into  ropes  and  coarse  doth ;  and  th^  use 
the  small  leaves  for  food  in  time?  of  scarcity,  and 
the  large  leaves  for  thatch  to  their  houses  or  for 
incineration  to  be  manufactured  into  soap.  Seeds 
of  the  Adansonia  were  sown  in  eerml  gardens  of 
England  in  1724;  and  the  young  plants  grew  to 
the  height  of  IS  feet  ;  but  in  the  severe  winter 
of  1740,  all  were  destroyed.  The  tree  is  called 
by  the  natives  baoMf  and  by  botanists  AdaHf- 
eonur  fl-  pt'-'ta.  A  great  many  plants  of  it  have 
recent  1  y  been  grown  in  Some  pajrts  of  the  United 
States  of  America. 

ADDER  or  Commov  ytFnr>4oologically,  Vi- 
jxra  vvljarh  or  Vipera  communu.  A  well-known 
venomous  serpent,  the  terror  of  many  a  farm  and 
parish,  in  various  districts  of  England  and  Scot- 
land. It  oceors  in  moat  countries  of  Borope,  and 
abounds  in  all  the  chalk  district!  of  Ksg^d,  in 
Borne  parts  of  Yorkshire,  and  in  numerous  parts 
of  both  the  lowlands  and  the  highlands  of  Scot- 
land. It  prelhtB  diy  woods,  sandj  heaths,  dry 
moors,  peatj  lands,  sunny  banks,  small  bogs,  old 
drj  stone-fenees»  and  similar  looalities.  Several 
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varieties  of  it  nre  met  with,  so  different  frrim  one 
another  as  to  have  been  regarded  by  some  natu- 
ralists as  different  species,— such  as  the  blade 
viper,  the  common  viper,  the  red  viper,  and  the 
blue-bellied  viper ;  but  all  have  been  ascertained 
to  possess  strictly  one  specific  character.  The 
adder,  though  justly  an  object  of  aversion  and 
dread,  is  by  no  means  so  noxious  a  enatore  as  is 
commonly  believed.  It  never  makes  an  unpro- 
voked attack  ;  but  is  induced  to  bite  only  when 
suddenly  molested,  or  when  obliged  to  act  in 
sdf-defenoe.  The  chief  dai^j^  to  any  person 
walking  in  its  vicinity  consists  in  coming  close 
upon  it,  and  appearing  to  intend  it  damage, 
while  it  is  unobserved.  Its  bite,  too,  though 
quite  painM  and  .venomous  enough  to  be  matter 
of  serious  apprehension,  is  exceedingly  far  from 
being  necessarily  fatal  ;  nnd  probably  may,  in 
every  instance,  with  a  due  degree  of  care,  be 
somewhat  easily  tnrsd.  In  a  moss  in  the  neigh- 
bourhood of  Bucklyvie,  in  Sa>tland,  a  farm-oer^ 
vant,  while  cngae^f^fl  in  cutting  peats,  a  few  yean 
ago,  was  stung  by  an  adder,  and  died  in  oonao- 
quence  of  the  wound  in  about  ten  days.  The 
first  precaution  to  be  observed  in  a  case  of  this 
kind,  is,  when  the  disposition  of  the  parts  will 
permit,  to  fix  a  ligature  above  the  wounded  place, 
and  not  to  tighten  it  too  much,  for  fear  of  giving 
rise  to  mortification.  Immediately  after,  n  enp- 
ping-glass  is  applied  on  the  wound,  the  parts  ad- 
jacent being  first  scarified ;  and  this  mode,  highly 
praised  by  Odsui^  has  very  recently  been  attoftd* 
ed  with  happy  results  in  the  hands  of  Hessra. 
Mangili,  Barry,  and  Bouillaud.  Thi«i  mpfhod, 
from  analogy,  afiurds  an  additional  recommenda- 
timi  to  employ  the  ptaft  of  auction,  whidi  has  le- 
eeived  the  further  oonfixmation  of  professional 
experiments  tried  by  a  number  of  physiologists 
and  physicians.  When  the  cupping-glass  has 
performed  its  office,  the  lips  of  the  Wound,  already 
scarified,  should  be  cauterized  deeply  and  exten- 
sively. This  should  be  done  witli  a  red-hot  iron, 
chloride  of  antimony,  or  concreted  potassium. 
A  variety  of  different  substances,  taken  inter- 
nally, has  been  landed  from  time  to  time  as  effi- 
cacious  against  the  bite  of  the  viper.  Sudoriflcs 
have  been  especially  reroriiTneridrd.  F  imenta- 
tions  of  warm  vinegar,  an  aqueous  solution  of 
sal  ammooiao,  or  a  solution  of  mgu-df^oA  in 
water,  with  the  addition  of  a  little  camphorated 
spirit,  may  be  applied  when  horses  or  dogs  have 
been  bitten  by  vipers,  in  ordinary  cases  relief 
win  be  afforded  1^  applying  salad  oil  to  the  in 
jured  part,  and  also  giving  it  internally.  The 
name  adder,  by  which  the  viper  is  popularly 
known,  appears  to  be  a  corruption  of  the  reptile's 
name  in  the  language  of  the  Wdch  or  ^  the 
ancient  British. 

ADDER'S  TONGUE —botanically  Opfiiofflos- 
suiH.  A  genus  of  ferns,  comprising  one  indigenous 
species,  six  oultivaied  exetie  species,  and  abont 
six  unintroduced  exotic  species.  The  indigenoiis 
kind,  Opki«glomim  vulj^ihimf  is  the  ^rpe  of  % 
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1 1  lrilM«f  ferns,  compriring  two  other  genera  ;  and 
'  it  occurs  in  nipadowG  throughout  England, 

ftod  tM  popularly  believed  to  poeoeBS  several  medi- 
I  dud  TirttuML  It  b  twmd  in  tlie  months  of  April 
'  taiMaj.    Its  •tern  rises  fonr  inches  from  the 
!  ground,  and  it«  «epd  ppike  fuur  inches  from  the 
•tern ;  but  the  whoW  plant  is  usually  so  oon- 
^1  «cikd  among  the  gra«  m  to  eaeape  the  notioe  of 
ft  cmlma  observer.  Its  seed-flfnko  possesses  loino 
resemblance  of  form  to  the  tongno  of  the  adder ; 
and  has  procured  for  the  plant  its  repulsive 
name.   Its  leaf  is  single,  oblong,  smooth,  thick, 
onvrined,  and  of  a  bright  green  cokar.  Its  root 
i-  fil  r'tTig.    A  balsam  or  salve  made  out  of  a 
trituration  of  the  leaves,  lias  been  used  for  heal- 
,  ing  green  wounds, — though  a  bit  of  muc-cloth  is 
,  probtUf  worth  fif^  owt-loads  of  such  old-wifish 
prrpT'.rntinng  ;  the  expressed  juice  of  the  leaves, 
drank  with  horse-tail  water,  has  been  recom- 
mended for  the  cure  of  internal  wounds, — though 
I  this  too  onaoka  of  quaekeiy ;  ui  ointment  made 
of  the  leaves  with  lard,  is  proclaimed  of  excel- 
lent virtue  for  ulcers,  burns,  hot  tumours,  and 
I  exterior  inflammations, — though  most  of  the  vir- 
I  toe  ia  pfobaUj  in  the  lard ;  an  infiidon  of  the 
leaves,  or  a  decoction  of  the  whole  plant,  is  said 
to  be  a  good  drink  in  fevers,  and  a  cooling  and 
strengthening  eye-water, — it  may  be  so,  but  we 
I  ehooM  not  like  to  trj;  and  a  fine  powder  of  the 
whole  of  the  dried  herb  is  recommended  to  be  both 
taken  inwardly  and  applied  outwardly  incases  of 

I  rupture, — ^nearly  all  twaddle  and  torn-foolery  ! 

ADDLED  EGOS.  Eggs  which  are  nnhatohahle, 
and  which  beoome  rotten  under  the  hen.  The^n- 
^   thet  addled  or  <xddfe  is  used  by  farmers  in  some 
parte  of  England  in  the  broad  sense  of  unproduc- 
]  ttrej  and  iiappKedto  any  barren  or  infertile  olgeet. 
, ;     ADDUCTION.   The  action  by  which  parti  ate 
drawn  t'> wards  the  axis  of  the  body.   The  mns- 
des  which  execute  this  particular  function  are 
.!  called  odtfaetef*. 

ADSPS.  Hog's  lard,  as  naed  in  medical  or 
veterinary  practice.    It  is  tasteless,  inodorous, 
and  free  from  every  stimulating  quality ;  and, 
with  great  propriety,  forma  the  baria  of  moat  of 
'  the  ointmente  now  in  nse.  But  often,  when  com- 
p<-iund  Tinguents  are  applied,  mere  lard  would  be 
preferable  ;  and  very  often,  an  oleraceous  leaf,  a 
piece  of  wax  cloth,  or  any  thing  which  would  ex- 
'  dude  dirt  and  air,  would  be  best  of  all.  For  re- 
marks on  lard,  in  other  than  a  medicinal  point  of 
;  Ticw.  ■^i->e  the  article  on  Fat. 

AJ>H£SI02*  m  PHYSICS.   One  of  the  forces 
-  of  attgactiom,  called  alio  heterogeneooa  attraction, 
!  to  disting:uish  it  from  homogeneous  attraction 
or  cohesion  ;  for  the  latter  is  ex'>rtcd  between 
.  similar,  adhesion  between  dissimilar  particles  of 
;  matter.  A  pieceof  glaae  plunged  into  water  and 
again  drawn  out  retains  a  portion  of  water  on  its 
Eur&oe,  is  wetted  by  it,  whilo  pl^»'' 
ploni^  into  mercury  do  not  exhibit  u  similar 
ninlt ;  the  feirmer  ihowa  that  there  ia  adhenon 

I I  between  the  glaee  and  water,  hut  tiiere  b  Httie 


or  none  between  the  two  metals,  or  it  ia  over- 
come by  superior  coheaum  of  iron  for  iron  and 
mercury  for  mercury. 

AdheaiMi  exerCa  coniid«nihle  influence  In 
chemical  operations ;  thai  aolnticn,  filtration, 
alloying,  cementation,  &c.,  are  all,  more  or  ]f  «s 
subject  to  ita  control  The  union  of  two  ditler- 
ent  bodies,  by  a  cement,  ediibita  thia  force ;  thus 
when  two  pieces  of  wood  are  joined  by  correspond- 
ing surfaces  by  the  intervention  of  soft  glue,  the 
latter  hardens,  and  draws  the  surfaces  together. 
In  the  aame  way  porcehun  is  united  by  albamen 
and  lime,  bricks  and  atones  by  mortar,  and  the 
adhesion  is  often  so  great  th  it  the  pipces  united 
will  suffer  fracture  in  another  direction  than  in 
the  place  of  adheeion.  Adheaion  ia  often  a  trou- 
bleaome  intertoence  in  chemical  operations. 
Many  prcripitntcs  adhere  so  firmly  to  a  glass 
vessel,  that  friction  will  scarcely  remove  them,  it 
being  often  nece6£ary  to  redissolve  and  reprecipi- 
tate  them  to  obviate  the  difficulty.  The  adhe» 
sion  of  fatty  bodies  to  almost  evory  Icind  of  sur- 
face renders  operations  with  them  tedious  and 
annoying.  On  the  other  hand,  we  may  avail 
ooraelvea  of  this  force  in  many  caaea;  thua  to 
prevent  a  liquid  from  running  down  the  outside 
of  a  vessel  while  pouring,  the  lip  mar  be  greased, 
which,  for  trant  of  adhesion  between  the  fat  and 
the  liqnid,  keeps  the  latter  in  one  stream  by  ita 
cohesive  force,  and  to  insure  this  more  certainly 
in  quantitative  analysis,  a  glass  rod  or  tube  is 
laid  on  the  lip,  which,  by  adhesive  force  between 
it  and  the  liquid,  gives  Erection  to  the  current. 
The  attraction  of  moiatnre  ftom  the  air  by  pow- 
ders and  porous  substances,  has  considerable 
effect  on  their  weight,  and  hence  a  powder  should 
be  finally  weighed  joat  aa  soon  aa  cool,  or  cooled 
over  sulphuric  acid,  &c.  It  is  a  point  of  the 
highest  importance  in  organic  analysis,  where 
the  content  of  hygrometrio  water  may  entirely 
change  the  formula  of  a  substance,  since  it  woald 
gife  more  water  and  consequently  less  carbon,  &c. 

The  operation  of  filtering  is  dependent  on  the 
same  force  as  exerted  in  capillary  attraction,  the 
liquid  passing  through  the  pores  of  paper,  &c., 
independently  of  pressure,  and  collecting  on  the 
underside  in  drops,  by  cohesion.  Sec  FiLTnATiox. 

Solution  of  solids  in  liquids  exhibits  this  at- 
traction and  its  limits ;  thus,  if  a  piece  of  loaf- 
sugar  be  immersed  in  water  by  one  nnaU  point 
of  contact,  the  water  will  rise  Into  its  pores  with 
Some  rapidity,  until  the  saccharine  cement  hold- 
ing the  crystalline  particles  together  is  dissolved 
1^  the  continued  exertion  of  tbte  action,  when 
the  mass  crumbles  and  the  liquid  is  saturated. 
In  the  solution  of  sugar,  salt,  &c.,  we  may  con- 
ceive the  particles  of  the  solid  spreading  out 
into  apBoea  between  the  particlea  of  the  Uqaid^ 
as  high  as  adhesion,  diminished  by  gravity,  will 
fillow.  and  thtis  a  stratum  of  the  solution  will  re- 
luam  on  the  bottom  of  the  vessel,  until,  by  me- 
chanical mixture,  they  are  spread  thrMigh  the 
liquid,  and  retained  there  by  adhcaiTe  force. 
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That  then  ia  •  limit  to  theMevoiM  «f  adlie- 

sion,  is  evident  from  the  phenomenon  of  a  satu- 
rated solution.  Thus  the  adhesion  Tjotwecn  water 
and  a  salt  goes  on  destioying  tho  cohesive  force 
of  the  l»tt«r,  until  the  two  onporiag  fomn  m 
nearly  balanced,  when  suddenly  there  is  a  cessa- 
tion of  Bolation,  and  the  JigoiA  is  aud  to  tio  satu- 
rated. Bee  SoLUTioH. 

fb0sSi6et<st  BAhn^m  betivMU  gasaotts bodias 
and  solids  is  often  of  influence ;  thus  iHien,  fine 
particles  of  iron,  lead,  are  thrown  on  water, 
the  portiqn  of  air  adhering  to  their  surface  is  so 
great  u  to  prevent  their  sinkii^;  untO  thej  hvn 
accumulaiad  JO  that  their  gravity  is  superior  to 
the  buoyancy  of  the  air.  For  the  iutorferenoe 
of  the  adhesion  between  air  and  glas^  jee  Baso- 
Mxm.  It* is  bdieTod  that  the  adhedoii  of  laf 
pour  of  water  to  i^bis  interferes  with  its  aTupo- 
rization,  as  steam  escapee  more  jBceely  from  me- 
tallic surfaces.  In  the  weighing  of  ^ases,  after 
the  exhanaUon  of  the  air  in  the  flask,  the  gas  to 
be  weighed  should  be  admitted  several  times  in 
order  to  expel  all  the  atmospheric  air,  for  there 
oux  be  no  doubt  that  its  adheuoa  to  the  glass 
tends  to  retain  a  portion,  and  to  altar  tibe  axaot 
weight  of  the  gas. 

The  attraction  of  aqueous  vapour  from  tlie  «r 
by  some  animal  and  vegetable  substanoes,  has 
lad  to  their  adoption  to  neaanva  the  hjgrometric 
condition  of  the  air.  flee  artidea  HTCOOumB, 
Hygrosicope. 

The  force  of  heterogeneous  adhesion  might  be 
measured  in  many  instuiccs,  if  other  forces  and 
circumstanoea  did  not  modify  and  diminish  its 
action ;  we  may,  ncvrrthclc??,  approximately  de- 
termine it.  Thus,  if  a  dry  plug  of  wood  be  tightly 
fitted  into  one  end  of  a  stout  tube  of  glass  or  por- 
celain, and  a  projecting  portion  he  allowed  to 
dip  into  water,  the  wood  will  swell  by  the  en- 
trance of  the  liquid  into  its  poros  no  n?  to  burst 
the  tube,  though  capable  of  rcsisLiug  a  prebiiure 
of  more  than  700  lbs.  to  the  aqoare  inch.  Thk 
force  is  also  applied  to  split  rocks,  holes  being 
bored  into  them,  which  arc  rammed  with  dry 
wooden  wedges  aud  uiuistened,  so  tliat,  by  swel- 
ling from  capiUarjr  aqthm,  flie  wood  splits  the 
rock  in  the  roqulired  diraeUoa. 

The  interfering  forces  are  gravity,  cohesion, 
&c.  The  solution  of  salt,  &c.,  i«  water  is  opposed 
by  both,  the  latter  more  than  the  fixmet.  Heat 
generally  agists  adhesion  in  the  Oaae  of  solution, 
solids  dissolviug  usunlly  in  larger  quantities  of  a 
heated  than  a  cold  liquid.  This  effect  may  arise 
from  the  fret  that  heat  is  an  antagonist  fbarce  of 
cohesion.  On  the  other  band,  heat  may  diminish 
it,  as  in  certain  solutions  (stilphate  of  soda),  &c,, 
or  we  may  destroy  the  force,  as  in  evaporatiug  a 
aolution  to  reooror  a  dissolved  solid,  in  diatiUing 
where  we  collect  the  liquid  without  the  solid. 
C  !d  may  likewise  be  employed  to  separate  a 
solid  from  solution.  See  Attractiok. — BooUC» 
smd  Boy^9  End^dopedia  of  Chemistry. 

ADHBSITS  IMFIiAMMATIOlir.  That  kind 


ADULI. 

of  inflammation  which  temifaiateBhjrna  adbesioa 

between  inflamed  and  scparutod  surfaces.  When 
the  luns»^,  bowel«,        are  highly  inflamed,  their 
exteruai  coats  are  glued,  as  it  were,  to  the  a4}a- 
jent  memhnuMB  lining  the  efaest  or  helijj 
thus  adhesions  are  formed. 
ADIANTHUM.   S'-e  AfATOFf^nATR. 
ADLUMIA.    A  tail  climbing  annual,  from 
Forth  America,  and  of  the  taitMjrtfibe.  Itii 
chiflflj  remarkable  for  povaria^g  a  hyqgf  (Qaoe  ia 
the  course  of  a  summer. 

ADONIS,  or  PaxASAirT's  Eye.  A  small  genus 
of  eommon,  hazdj,  flowering  plaata,  of  the  crow- 
foot tribe.  Three  annual  species,  and  one  peren- 
nial, are  well  known  in  even  villa  aud  cottage 
gardens ;  the  former  called  Aduuis  atUumnalu, 
aiUmdUt  mi^omittea,9md1ikB  htter  ealled  Adih 
«M  mmalit.  Two  other  speoies  haua  been  intro- 
due<^d  ;  and  aV>ont  eight  species  continue  to  be 
unknown  in  Britain.  One  of  the  annual  kinds 
grows  naiurallj  in  Kent,  partioulwljr  on  tlu 
banks  of  the  river  Medway,  between  Maidstone 
and  Rochester  ;  it  abounds  there  in  fields  which 
are  sown  with  winter-wheat ;  and  though  it  is 
Tare^aeen  in  flaUs  sown  with  spring-oom,  yet 
if  theee  fislda  ate  in  lea  or  grass  the  next  yeur,  it 
then  appear^  in  ^re^t  profusion.  The  flower, 
when  fully  expanded,  has  some  resemblance  to  a 
drop  of  blood  sunnoutttif^  the  leatea  of  oairots ; 
and,  a  number  of  years  ago,  it  was  carried  in 
great  quantities  to  the  nuirk'  t?  of  T-imd  n,  and 
I  sold  in  the  streets,  under  the  name  of  red  morocco. 
The  annual  kinds,  when  either  self-sown  or  arti* 
fioialfy  icwn  in  autaunn,  bloom  in  the  begianing 
of  June,  and  inntnre  their  seeds  in  August  and 
September  ;  and  those  sown  in  spring  bloom  in 
July  or  August,  and  mature  their  seeds  in  Oolo* 
bar.  Tli^  grow  in  almost  ai^  rituation,  hat 
thrive  best  in  a  light  soil ;  and  they  may  be  pro- 
cured in  a  succession,  not  only  by  sowings  at  dif- 
ferent periodic,  but  by  sowings  in  diflferent  soils 
and  eKpcBoras,  sosHe  in  tlw  aliade  and  aoma  in 
open  ground.  The  perennial  adonis  is  a  nativ? 
of  the  mountainous  districts  of  many  parts  of 
Germany,  but  has  been  very  long  naturalized 
in  tliegasdans  of  Britain.  It  hasan  annual  stem, 
though  a  perennial  root ;  it  carries  a  yellow 
flower  ;  and  it  bloom«  in  the  end  of  March  or  be- 
ginniug  of  April,  aud  matures  its  seeds  in  August. 
The  roota  of  the  adoma  are  used  bjthe  Geimani 
for  blaok  hellebore ;  the  seeds,  bruised  and  given 
in  wnne  or  beer,  have  been  recommended  for  stone 
and  colics ;  and  a  hot  infusion  of  the  whole  plant 
has  been  admhiiaterad  for  praiaoting  a  gentle 
pexapiutioiL  But  poa^U^  its  alleged  properties 
as  an  antiiipasTnodic  and  a  diuretic  belong  rather 
to  the  wine  with  which  it  is  mixed  ;  and  its  al- 
leged properties  as  a  <BMratia  to  the  hot  water  in 
which  it  is  administer^ 
ADOXA.  See  MosrH.^Tin,. 
ADULT.  A  full-grown  animaL  In  man,  the 
teim  ia  uaed  to  denote  the  age  saoeeeding  adoL- 
I,  and  preceding  old  aget 
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ADULTER  A  TTOy .  The  mixing  of  cheap  foreign 
wh?tances  with  articles  of  food  and  medicine,  in 
order  that  purohasera  may  be  deceived,  and  iaxge 
pnfltt  obtained.  Vbmy  temen,  millen,  pfo^ 
■oD-dealers,  bakers,  dairjmen,  grocers,  confeo- 
doner?.  and  dni^e^st?,  are  very  unscrupulous 
I  adulteralora  and,  just  because  they  tral^  in  the 
ll  Mnmoilitiei  whidh  moat  Beaarlf  ftffiwfe  IranMi 
health  and  Ufe,  they  are  incomparably  guiltier  in 
the  sipht  of  Ood  than  adulterators  of  any  of  the 
other  classes  of  society.   An  adulterator  of  food 
1|  ii  It  ImiI  ft  nbW  «f  the  poor,  and  ft  flkeftt  in 
'  fnokl  mnmIj;  ftnd,  in  most  inslaaees,  he  is  also 
in  some  dejpree— occasionally  in  a  Tery  dreadfUl 
,  degree— a  secret  stabber  at  the  life  of  his  fellow- 
VBsuspected,  a  wdl-di^glliMd,  and 
niMntly  goUty  poiMMisr  af  lito 
|.  low-meiL 

Grain  of  inferior  qualttj  is  sometimes  mixed 
l'  ffidiBQperior;  «»dtb« gndttif  flw •todtiloftsit 
'  WNie  in  itself,  or  less  clean,  than  the  grain  of 
t  the  market  sample.    The  butter  of  the  interior 
I  QC  lower  part  of  a  casic  or  other  vessel,  is  some- 
Oftflt  modi  inferior  to  that  at  th«  top.  The  milk 
of  town  and  city  dairies,  retailed  to  Hkt  fcniilies 
of  citizens,  is  often  diluted  with  ivntcr.  and  some- 
times abominably  medicated  with  watery  pre- 
ftnUions  of  chalk.   Ground  pepper  from  the 
ptetr  cam  wOMttAf  tver,  if  st  ilU  be  obtained 
yranine ;  mustard  often  contains  a  mixture  of 
insipid  substances  ;  and  tea  ia  n"t  nnfrequontly 
a  coarse  mixture  of  home  and  foreign  leaves.  Most 
j.  kieds «f  eomlite, orftrtieiee  of  oonfteHoiuay,  very 
generally  contain  a  mixture  of  gypsum,  chalk,  or 
^  other  substances,  rery  debilitating  to  the  stomach, 
and  fitted  to  form  obstructions  and  concretions 
is  tin  bowels.  Ales,  wlnei^  and  oih«r  stimulating 
drinks,  very  often  as  sold  in  mtftil,  and  fteqtMntly 
eTcn  as  sold  in  wholesale,  contain  a  large  propor* 
tioa  of  very  deletmous  and  even  directly  poison- 
Ms  tagredienta.    DrugB«*-tliottgli  tftey  ought 
sbove  aQ  things  to  be  genuine  and  of  the  beel 
qiuiEties,  and  though  adiiUi'rations  of  them  al- 
most necessarily  defeat  all  medical  prescription, 
\  iftdeocMiM  el^  ftttnekt  of  dieeese  lo  be  mor- 
I  tal— are,  as  a  dftM  of  substances,  probably  more 
•dnlterated  than  any  other  ;  and  not  only  are 
feeble  and  worthless  mixture  sold  in  name  and 
•tad  of  active  ootnponnd  medicines,  bat  vile 
I  immfcolufsd  imitations  are  vended  in  lieu  of 
powders,  pnn)*.  and  other  Fimplf>  substances. 
.  The  nwcality  which  carries  on  adulteration  in  all 
•|  tten  dspftrtmeats,  and  in  hundreds  of  others — 
I  wkidh,  in  tuot,  keeps  up  a  htboratory  of  evil  at 
'  almost  every  source  of  supply  f  >r  thr  pnMic  mar 
I  kets,  for  the  shops,  or  for  the  daily  wants  of  man 
I  "Hi  Atr  too  extensive  in  its  range,  and  too  subtle 
1  in  its  opemtion%  to  be  investqfi^ed  and  exposed 
'  within  ^nir  narrow  limits.    All  we  can  do  is  to 
I  exhort  fanners,  by  the  highest  consideration,  to 
bep  themselves  uncontaminated  by  so  great  a 
I  wi(^edneM^  nod  to  inm  tlwm  ftgftinsk  befaig  tm'' 
posadnpott  in  making  thdr  own  pardwiet  for 


the  family  and  the  farm.  Two  important  matters 
'  in  which  they  incur  some  risk  of  beiTij^  made  vic- 
tims, are  those  of  doctored  seeds,  and  ui  worth- 
less initnllons  of  gneno ;  and  tiiesei  ns  mSk  tm 
some  other  matters,  will  be  noticed  under  the 
words  Seeds  and  Guaro,  and  in  pf^mc  other  ar- 
ticles. One  exceedin^y  important  matter,  con- 
neotad  with  fitrm-prodoee,  in  which  tba  pobUo 
are  extensively  victimiaed,  is  the  adulteration  of 
flour  ;  and  this  we  shall  here  briefly  notice,  both 
on  its  own  account,  and  for  the  sake  of  giving  a 
specimett  ezposnte  4^  ftdnherndom  in  graersL 

It  has  been  found  so  difficult,'*  says  Mr.  Bab- 
bage,  "  to  dete  ct  the  adulteration  of  fluur,  and  to 
measure  its  good  qualities,  that,  contrary  to  the 
SMudm  fthftt  gomnunent  em  fmsnUy  purshsse 
any  vtide  ftt  ft  slMSper  rate  than  thnt  at  which 
they  can  manufacturr-  it,  it  has  been  considered 
more  economical  to  build  extensive  flonr-miilS) 
tad  to  grind  thdrosnt  con,  tlum  to  verify  endi 
sack  purchased,  and  to  employ  persons  in  con- 
tinually devising  methods  rf  dotccting  thp  n<  w 
modes  of  adulteration  which  might  be  ri^sorted 
to.'*  A  mixture  of  gypstun  or  of  gronnd  bones 
with  flour  is  noiftlifetienosioas,  but,  if  in  consid- 
erable quantitr.  may  be  detected  by  the  dispro- 
portion of  the  bulk  of  the  flour  to  its  weight,  and 
if  in  only  small  quantity,  may  be  detected  by 
ihtir  taeembosCiont  or  zwsaiafcig  ts  w  blto  lienvy 
powder,  when  a  little  of  the  flour  is  burned. 
The  mixture  of  potato-starch,  and  of  bean-flour 
and  pea-flour,  with  white-flour  is  very  exteuaively 
pnetissd ;  and,  thongfa  fsito  mlike  the  p^son* 
ing  kinds  of  adulteration,  it  deteri5rates  quality, 
diminishes  amount  of  nourishment,  acts  directly 
as  a  fraud,  and  is  therefore  essentially  wicked. 
If  ft  vessel  which  oontaias  exactly  one  poond  of 
pure  wheat-flour,  have  put  into  it  a  compound  of 
a  mixture  of  wheat-flour  and  potato-starch,  it  will 
be  found  unfilled  to  nearly  the  quantity  of  potato* 
staroh  employed  ;  or,  rather,  ft  vesssl  wMdi  eon* 
tains  exactly  one  pound  of  pure  wheat-flour,  will 
contain  U  pound  of  potato-starch,  <»■  1|  pound 
of  equal  parts  of  flour  and  starch.  A  few  drops 
of  idtiie  add  will  ohange  the  eolonr  of  wheat" 
floor  into  a  fine  orange  yellow,  but  dws  not  alter 
the  colour  of  potato  pfni  h.  Strong  hydrochloric 
or  muriatic  acid  changes  the  colour  of  wheat- 
ffonr  taila  ft  deep  viotet,  bnt  redness  potato4ttareh 
into  the  oon^tion  of  a  liquid.  Wheat-flour  ab- 
sorbs a  greater  proportion  of  water  than  potato- 
atarofa ;  so  that  a  oomparison  of  the  quantity  of 
water  taken  np  by  a  genuine  spedmen  of  flour, 
and  a  potato-adnttented  oae»  will  Aow  their 
chnrictcr,  and  indicate  the  proportion  of  starch 
employed.  When  boiling  water  is  poured  upon 
a  mixture  of  wheat-flour  with  the  flour  of  either 
beans  or  peass^  the  presence  of  the  latter  is  ii^ 
stantly  announced  by  the  smell  of  beans  or  pea-se 
in  the  vapour.  A  little  of  the  solution  of  g\un 
gnaicum  in  water,  if  poured  upon  pure  wheat- 
ionri  will  change  ita  colonr  into  blno^bat  will  be 
resisted  in  ita  ociioniing  aetkA  hj  most  ftreign 
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sabctaaoei.  If  a  few  drope  of  nitrate  or  muriate 
of  barytei  be  let  fall  upon  a  watery  paste  of  br^ul 
oontaining  alunit  e  white  )m,Tf  fiowder  will  be 

disenTif^ed,  and  thrown  down  as  a  precipitate. 
If  a  l>reak£Mt  knife  heated  nearly  to  redness  be 
thrust  into  a  new  geniune  loa^  and  immediately 
drawn  oat,  it  wilt  be  Tmfy  neialjr  dean ;  hat  ii 
thrust  into  a  new  loaf  containing  a  mixture  of 
'  potato-starch,  it  will,  when  drawn  out,  be  thickly 
I  skinned  or  covered  with  feculse. — Babbage  on  the 

x-''/;'f  VegetahU  ChernistrT/. —  Ure*s  Dictionary  <^tkt 
ArU. — A<xttm  on  AduUerationj  of  Food. 

\  AI>Y£aTIS£M£NT.  A  term  generaUy  ap- 
plied  to  $aLf  epeeifio  inftimetioa  in  tbe  newe- 
papers,  or  by  handbills  or  placards,  with  respect 

;  to  sales,  bankruptcies,  the  exercise  of  statutory 
rights,  the  publication  of  books,  the  leasing  of 
fiurmi,  the  tftiliiig  of  veMde,  Ao.  PaUie  notifi- 
cations of  this  kind  are  necessary,  under  various 
statutes,  in  the  cases  therein  prescribed  ;  and 
the  neglect  of  such  public  advertising  is  fatal  to 
thepn^TMsof  themeaiaveeontemplated.  Some 
advertisements,  such  as  those  of  puUie  carriers, 
ship  and'  canal  companies,  being  of  the  nature  of 
offers,  are  completed  as  regular  contracts  by  the 

;  delivery  of  goode  for  tmneminion  in  terme  of  the 
notification.  A  duty  to  QovwnnMdt  of  3s.  6d. 
was  formerly  chargeable  up'»n  every  advertise- 
ment published  in  any  newspaper  or  periodical 

I  work  ;  bat  this  duty  was,  by  3*>  and  4*  Will  IV., 
cap.  23  (June  28,  1833),  reduced  to  Is.  6d.  in 
Great  firitaiif,  and  Is.  in  Ireland.  This datj pro- 
duoed  as  under,  in  1S40 — 1843, 

iMo.  m\.       im.  im. 

England.  £106,904  107.527  103,380  105.172 

ScotUnd.      14.518  14,217  13.671  I3,(m 

1    Ireland*       10.167  9,859  8.990 

I  APTOWSON.  A  tern  need  in  England,  to 
denote  the  right  «f  pneenting  to  a  vacant  living 

in  the  church,  synonymous  with  the  word  patron- 
age which  is  used  in  Scotland.   The  bishop  had 

!  originally  the  right  iti  nominating  to  all  TBoant 
benefices  ;  but  when  the  opulence  and  piety  of 
some  individuals  prompted  them  to  become  the 

I  founders  of  oburchesi  the  bishops  willingly  per- 
mitted iliem  to  ippoint  peieons  to  officiate,  re- 
serving to  themselves  the  right  of  judging  of 
their  qualifications  for  the  office.  An  advoM-son 
is  said  to  be  presentative,  when  the  patron  pre- 

I  sents  a  person  to  the  bishop  to  be  instituted  in 
the  living.  It  Ja  Mid  to  be  ooUative,  when  the 
bishop  presents,  either  as  original  patron,  or  from 
a  right  devolved  upon  him  by  the  negligence  of 
the  patron  in  presenting  at  a  proper  time  ;  and 

I  it  is  said  to  be  dimative,  when  the  pntron  by  a 
single  donation  in  writing,  puts  the  presentee  in 
possession,  without  presentation,  institution,  or 

I  induction. 

ADZE  Anedf84ooloftheMcekin4batwith 
its  edge  placed  at  right  angles  to  the  handle.  It 

I  is  much  used  by  coopers  and  carpenters  ;  and 
ought  to  have  a  place  in  the  tool  room  of  a  fiirm. 


MClDlVil.   A  genus  of  minute  parasitical  i 
fungi,  of  the  hypoderndi  division  of  the  ento-  : 
phjrti  class.   About  seventy -five  species  hnvn  j> 
been  described  by  botanists  ;  and  nearly  one-  | 
half  of  these  are  found  on  plants  growing  in  Great 
Britain.   A  number  of  the  species  infest  several  j 
valuable  plants,  and  produce  some  kinds  of  the  | 
diseaw  popularly  called  mildew.   Twenty  species  |' 
may  be  seen  figured  on  pp.  1044 — 1046  of  Lou-  ■ 
don*i  Enojdopsedia  of  Plants,  and  thirty-three 
spocies  are  notioed  in  the  last  edition  (1839)  of  j 
his  Ilortus  Britannicus.    The  fungi  of  the  genus 
u£cidium,  and  those  of  the  allied  genera  (/redo  ! 
and  Puccinia  are  formed  in  the  interior  of  the  i 
stems  or  leaves  of  plants,  and  protrode  them- 
selves  thence  to  the  exterior  when  ripe  ;  and  they 
are  far  more  fatal  in  their  presence  and  efiects 
than  cither  the  class  of  fungi  which  attack  only  | 
the  roots  of  plants  or  the  dais  whidi  lie  or  grow 
on  the  surface  of  leaves,  and  which  probably  de- 
rive their  chief  nourishment  from  the  atmosphere. 
The  ./Ecidia,  however,  have  very  generaUy  been  j 
OMifounded  with  the  two  allied  genera,  partioa.-  | 
larly  with  the  Puccinia ;  and  as  they  really-  at-  , 
tack  different  kinds  of  plants  from  these,  and 
produce  diatinctiveiy  different  eilucts,  they  re- 
quire to  be  eareftally  distinguished. 

The  uEcidium jnnt  is  foond  on  pine  trees.  When 
seen  through  a  magnif3ring  glass,  it  ha<^  th>-  ap-  I 
pearanoe  of  a  number  of  nine  pins ;  and  when  it 
is  ripe,  it  boxsls  its  oiitidie»  and  emits  a  bright 
orange-coloured  powder,  oonsisting  of  its  spores 
or  granulary  embryos  of  future  plnnts. — Another 
secidium,  popularly  called  the  pepper  brand,  in- 
fests bailej,  and  sometimes  oooasions  great  Iom  ' 
to  the  farmer  ;  it  gradually  consumes  the  sub- 
stance of  the  grain,  and  deposits  in  its  place  a 
dark-cdoured  and  offensively-flavoured  powder ; 
and  it  decidedly  differs  from  the  Vredo  ttgttum, 
which  produces  what  is  ealled  smut,  and  infests 
not  barley  only,  but  also  oats  and  wheat. — The 
j&idium  berbtridi*  infests  the  berberry  tree,  and 
has  very  generally  but  quite  erroneously  been 
supposed  to  be  communicated  thenoe  to  corn.  | 
When  seen  through  a  magnifying  glass,  it  appears 
to  consist  of  a  number  of  small  orangensoioured 
cups,  with  white  films  over  each ;  and  when  ripe, 
the  films  4ff  Uds  burst,  the  interior  of  the  caps  in 
seen  to  l  e  occupied  with  a  number  of  little  boxes  | 
or  couipartments  containing  spores,  and  the  tops  ' 
of  the  cups  afisume  a  ragged  or  uneven  appearance. 
The  strong  appcehenaion  wlddt  mnltitudea  of 
farmers  entertain  of  mildew  being  communicated 
from  the  berberry  to  corn,  arises  from  the  vulgar 
error  of  confounding  the  .^idium  Urbendu  with  ] 
the  JHiopmta  ^nmuntk.  I 

The  JEcidium  caticdlatum  infests  pear-trees,  is  i 
a  most  destructive  fungus,  and  has  occasioned  { 
much  speculation  among  gardeners  and  natural-  | 
ists.  It  first  appears-like  mneus,  but  afterwards  ' 
is  found  to  consist  of  a  number  of  hairy-looking 
substances ;  and  these  substances,  when  magni- 
fied, appear  like  a  collection  of  bulbous  granuleSy 
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{•eh  containing  a  namber  of  balls  connected  by 
strings;  while  the  balls,  thousjh  so  minute  as  to 
be  Bcarceljr  visible  bj  the  naked  eye,  are  ascer- 
liiiMd  tp  tellM  leoeptadet  or  daporiloricf  <^  tlie 
SftmM.  Tbereinsof  the  leaves  of  the  pear-tree  are 
alw»j8  obeerved  to  be  the  first  spnt     thi?  fTin^ns ; 
then  the  leaves  become  yellow  and  lall  oil ,  uext 
the  WndiM  wiilier  aiid  die;  ind  perhaps,  in 
tbe  coatse  of  two  or  three  yeafs^  the  whole  of  the 
orchard  around  nn  infected  tree  is  attacked  and 
destroyed.  Leaves  overpowered  by  the 
fliiiwillitaim,  SM  kideou  objeeta.  Thar  natonl 
Todofs  Jim  gifm  pibce  to  a  dark  brown  colour ; 
their  upper  surface,  within  the  embrowned  por- 
tioui,  shows  orange-coloured  blotches ;  and  their 
■■dor  nrbee^  immediately  beneitli  the  biotohet, 
Amn  softly  wooded  esagreeeenoee,  projecting  pale 
brown  teat-like  bags,  more  than  a  quarter  of  an 
inch  in  length,  and  closed  at  the  mouth  i  and 
ihass  bags  or  peridia  aie  the  depositoviei  <Mf  the 
ipores.  Mr.  Sowerby  remarks,    JShidittin  ecm- 


cd^at'm  has  long  been  a  troublesome  parnpite  in 
m&Dj  places,  and  has  been  the  cause  of  much  1<^ 
as  to  the  treea  which  It  atteeke,  at  wdl  as  in 
expensive  and  useleat  attempts  to  get  rid  of  it.  I 
think,  however,  its  very  nature,  like  the  dry  rot, 
bespeaks  an  easy  cure."  Yet  he  appears  to  be 
sUe  to  ofo  no  better  a  imaoription  than  one 
founded  en  the  theory  that  the  fungus  grows 
ouly  in  a  certain  degree  of  heat  and  moisture, 
tod  that  this  d^|;ree  is  capable  of  being  observed 
aad  Bc^ed ;  and  he  mmld,  thtv^in^  be  utterly 
luffed  by  the  theoxy  whioh  aeems  now  to  have 
the  general  suffrage  of  naturalists,  that  the  spores 
of  SMadinm,  ae  well  as  of  other  genera  of  fungi, 
uediMnniiiiaiecl  in  tiie  soil,  and  taken  up  into 
tlie  interior  of  plants  by  abaoiption  through  the 
spongiulefl,  —  and  that,  in  consequence  of  this, 
when  soil  is  once  fouled  with  spores,  no  matter 
what  Dtty  be  the  culture,  plants  are  liable  to  be 
attacked  with  mildew,  eipeeially  with  that  of  the 
cddia  and  the  puccinesc,  in  the  exact  pfOjpOirtion 
of  their  healthiness  and  vigour. 

The  JBddiwn  ffromdarics  attacks  gooseberzy 
M«i^  qmada  with  lapidity,  and  leaiate  meat 
efforts  for  its  extinction. — The  Ju:idinm  cornu- 
tvm  attacks  the  mountain  ash,  and  makes  simi- 

hr  progress  to  that  of  the  jEcidium  grottularia.  1  one  of  the  mildewed  shoots  appeared  to  have 
—The  ttagn  wMeh  attaoka  tiie  afoasiope  nutfte  died  down  to  the  lowest  ptotabennoe. 

tree,  appears  like  a  spot  or  little  nodule  of  mi- 1  T!u  rapid,  irrepressible,  and  devastating  spread 
ante  oblong  bodies,  xndividu:il!y  of  purplish  col-   of  the  ^'Ecidia  is  a  phenomenon  well  worthy  of 


into  four,  five,  or  more  broad,  reflected  segments, 
and  permit  the  spores  which  they  had  enclosed 
to  make  their  escape.  The  j£cidium  leuwuper- 
HUMS  attaeke  the  Ammnom  mmoftu  and  diiRna 
from  the  JScidium  qyadrifidnm  in  being  of  smaller 
size  and  1i<rht«  r  colour,  and  in  opening  into  a 
greater  nam  tier  oi  reflected  segments^ — The  ^i- 
dium  fumun  alio  attaeke  the  Anm&nt  nmtrom; 
and  it  grows  on  the  under  surfiMM  of  the  leaves, 
and  gives  them  aomewhat  the  apfeaxanoe  of  firuo- 
tifying  ferns. 

The  jEeidiumlaomUum^lbtmckM  the  hawthorn, 
and  has  been  known  to  dei^y  a  large  portion 
of  a  liawthom  hedge.  A  minute  point,  snob  as 
might  be  made  by  the  puncture  of  an  insect,  is 
the  fint  appearaaoe  of  the  fungus ;  bai  thia 
gradually  swells  Into  a  protuberance  of  compara- 
tivelv  large  size,  covered  with  minute  peridia, 
containing  the  sporee  of  the  plant.  The  protu- 
bennoee  occur  diiefly  about  the  middle  of  the 
young  shoots  of  the  hawthorn,  but  sometimes 
toward  the  e.vtremity  of  the  young  shwts,  and 
frequently  in  the  leaves;  they  vary  in  number 
on  each  young  shoot  ftom  one  to  tiuea  or  more ; 
they  generally  have  an  oval  shape,  but  are  olten 
singularly  mrlpd  and  distorted  ;  they  vary  in 
bulk  from  the  sise  of  a  bean  to  that  of  a  walnut ; 
they  hata  ■wwffc**—  a  amooth  but  generally  a 
brawn  lliaggj  axteiior ;  they  are  covered  with 
numerous  and  crowded  orifices,  so  minute  n^.  tu 
be  visible  only  through  a  magnifying  glass,  and 
^h  surrounded  with  maaj  mimio  leavaii  and 
containing  the  spores  of  the  ftmgua;  and  their 
interior  i^^  polid.  nnd  without  any  appearance  of 
being  inhabited  by  insects,  yet  of  a  less  consistent 
and  more  brittle  character  than  the  adyoining 
pevtiono  of  the  hawthorn's  shoot.  An  intereat> 
ing  paper  of  Mr.  Don  of  Hull — to  wliich  we  are 
indelited  fur  most  of  these  particulars  respecting 
the  .£cidiwm  lacereUum,  and  which  was  published 
in  tiie  Memoirs  of  the  Caledonian  Horticultural 
Society,  and  republished  in  the  'Qnnrtrrly  Jour- 
nal of  Agriculture'  and  'Loudon's  Gardeners 
Magazine' — states  that,  in  1812  and  1813,  about 
100  jarda  of  a  young  hawtheni  hedge  round  the 
botanic  garden  of  Hull,  were  reduced  by  this 
fungus  to  a  dwarfish  condition,  and  that  every 


Mr,  sggTi^ately  of  bhickuiii  exterior,  but  yellow 
ia  the  inaida^  and  eontabgdag  tubee  fiUed  with 

«ed5.— The  ^cidlum  quadrifidum  attacks  the 
Anemone  coro7?aria  rnnd'jrs  its  appearance  pale 
sad  sickly,  and  geueraiiy  prevents  all  ur  part  of 
it  liem  pfodoeittg  flowera.  Bpota  of  a  light  ool- 
our  on  the  under  surface  of  the  leaves,  first  in- 
<i)cate  the  pre**nrtc*»  of  this  fun<»iis  ;  the  spots 
loon  become  small  tubercaUte  meoibrauaceous 
botiei,  or  peridin;  and  tfacae  puidia  protrude 
themselves  through  the  epidermis  of  the  leaves, 
sad,  (hough  at  first  doaed,  they  afterwards  open 


investigation,  and,  as  yet,  very  obscurely  appre- 
hended. The  leavea  of  planta,  it  haa  been  thought 

by  some  persons,  are  afiected  with  some  loss  of 
energy,  become  suitable  soil  for  the  fccelinj?  of 
fungi,  and  speedily  receive  some  of  the  iuuumer- 
able  qtorea  which  are  luppowd  to  be  floating:  in 
the  atmosphere.  But  both  this  hypothesis  and 
most  others  which  have  been  advano<'d,  peem  to 
be  quite  incompatible  with  the  tact  tiiat  tuo 
ssoidia,  as  well  aa  the  genera  allied  to  them,  uni- 
formly develop  themselves  Ticneath  the  epidermis 
or  within  the  leaf-veins  of  plants;  and  bunt  out- 
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iSGILOPS. 


wftfds  through  the  epidertnls  in  order  to  attain 
maturity.   Mr.  Dovaston,  writing  in  the  Magar 
line  of  Natural  History,  and  endeavouring  to  ac- 
count for  the  appearance  of  fungi  in  those  didca 
in  grass  lands  popularly  called  fniry  rings,  starts 
the  additional  objection  that  spores  never  appear 
to  germinate  in  a  quiescent  or  unexdted  state, 
and  suggests  a  theory  whidi  otlwr  miftimlittt 
have  adopted,  and  which  appears  to  nincidc  per- 
fectly with  facts.   He  says,    We  very  mrely  find 
them  without  some  visible  (and  never  perhaps 
irtthout  some  latent)  CTcitemamt,  wiuh  u  doDg, 
combustion,  decomposing  woods  or  weeds  ;  in- 
deed, the  seeds  of  fungi  are  so  abs<ilutely  impal- 
pable, that  I  have  sometimes  thought  they  are 
taken  up  with  tiM  joioet  into  the  capOIafy  tobflB 
of  all  vegetables,  and  so  appear,  when  decompo- 
sition affords  thcni  a  pabTilum  or  excitement,  on 
rotten  wood  and  leaves;  and  this  seed  is  pro- 
dnoed'  in  tueh  qoiatities^  thnnni  off  fo  freely, 
and  borne  about  so  easily,  that  perhaps  there  is 
hardly  a  particle  of  matter  whose  sur&ce  is  not 
imbued  therewith ;  and  had  these  seeds  the  power 
of  germinating  by  mere  irataeai  alone,  without 
some  exeiting  cause,  all  sur&oe  would  be  ci  led 
with  them,  and  pasturage  impeded."    Tlir  excit- 
ing cause  which  Mr.  Dovaston  assigns  is  eko- 
trimty.  Bee  artidet  Fcnrot  and  VLnmnr^^^Lou- 
don^a  Encydopcedia  of  Plants.—Soittrby't  English 
Fuuffi. — Memoin  of  the  Cal^cUmtan  Ilortieuliural 
ikxiety. — LottdmC*  Oardener's  Magcuine,  vols,  iii, 
iv.,  Til,  Tui.,  and  ix^Magmim  vf  Ifatuni 
Utty. — Quarterly  Jtmnuic/ApimiUun* — LemdmC* 
Hortut  Briiannictu. 

,£QILOPS, — popobrly  Hard  Grass.  A  genus 
of  grasses  of  the  tribe  o^jress.  One  species,  the 
nmgh-spiked,  is  finmi  the  Levant ;  one,  the  Cre- 
tan, is  from  Candia ;  one,  the  cylindrical,  is  from 
Hungary ;  and  two,  the  oval-spiked  and  the  long- 
spiked,  are  from  the  south  of  Europe.  The  rough- 
qiiked  is  perennial;  and  aU  the  otiian  ate  an- 
nual. The  oval-spiked  is  abundant  in  Sicily;  it 
is  gathered  into  bunches  and  burnt ;  and  its  seeds 
are  ooUected  in  a  slightly  roasted  <X)ndition  after 
the  bnndng,  and  ate  need  bjr  the  peaaantrj  aa 
an  agreeable  article  of  food. 

jEGIPYRUS,  or  Goat's  Wheat.  A  variety 
of  buckwheat ;  so  called  because  it  is  long-bearded 
like  the  goat, 

JSOIRn&  The  blaok  pofdar.  The  name 
segirus  means  to  rise  again,  and  was  applied  to 
the  poplar  in  allusion  to  the  exuberance  of  young 
ahoota  riring  froin  ita  roote. 

.fiGOCERAa  The  herb  trigoneOn  or  fwn- 
greek.  The  name  tegoceras  signifies  goat-homed, 
and  alludes  to  the  scythe-shaped,  acute-poi&ied 
poda  of  the  feuugieek. 

.£QTLOPS.  A  disease  of  the  inward  coat  of 
the  eye,  to  which  goats  nre  subject ;  also,  the 
great  wild  oat-grass,  and  the  acorns  of  the  holm- 
oak,  on  aooonnt  of  their  tuj^oaed  roeemblanee  to 

the  eve  of  a  goat. 

JSaYPTIACUM.     A  mixtnra  of  veidigiii^ 


AERATION. 

vinegar,  and  honey,  sometimes  used  for  the  dis- 
ease called  foul  in  the  foot  of  cattle,  when  no 
ftmgus  or  proud  flesh  is  {tteaent  to  teqnico  the 
uae  of  the  butyr  of  antimony.  It  ia  eooqioaad  eC 

5  oz.  powdejred  verdigrip,  1  lb.  of  honcv,  nnd  7  oz, 
of  vinegar,  boiled  together  to  the  consistence  of 
honey. 

ABBATtON.  The  intermixing  of  air  with  the 

soil.  The  presence  and  circulation  of  the  air  in 
the  soil,  in  as  many  minute  streams  and  as  large 
aggregate  quantities  as  possible,  is  important  f<Mr 
hrteging  ahnndanoe  of  eaibonte  aoid  and  of  am- 
moniacal  gas  into  contact  with  the  spongioles  of 
plants,  for  supplying  oxygen  to  the  requisite  pro- 
cess of  decomposing  v^etable  manures  and  othor 
dead  vegetahle  inbatanoea  in  the  aoU,  and  te 
carrying  oflf  disadvantageous  gases  fonned  by  the 
excrementitious  deposits  of  plants.  Any  degree 
of  vegetation  requires  aeration  of  the  coil  as  ab- 
solute indiipeMaUe;  and  s  free  or  lozoriaat 
vegetation,  all  other  conditions  being  equal,  will 
be  promoted  in  the  exaofe  degree  in  which  fterar 
tion  exists. 

The  grand  meana  of  effecting  aeration  axe  aac4 

as  maintain  porosity  of  the  soil.   Mere  pulveri- 
Zi^tion — depicrtied  to  be  effected  by  the  most 
thorough  processes  of  tillage,  and  so  much  and 
jnstlj  insisted  onaa  n  prime  and  eaaemtial  fisatove 
of  good  farming — hrinip  partiflka  of  aoil  int4>  con- 
tact with  all  the  rndirlt><i  and  spon^oles  of  plants, 
so  as  to  employ  and  stimulate  them  all  in  the 
woik  of  taking  up  nottridunentto  the  interior  of 
plants ;  and  though  it  often,  at  tlie  nino  tim^ 
Tnfikes  the  soil  thoroughly  porous,  and  in  <X)nse- 
queuce  secures  the  processes  of  aeration,  yet  it 
ocoasiomdly  makes  no  providon  whateirer  fat 
these  prooeeses,  bnt  rather  tends  to  prevent  them. 
Suppose  a  soil  to  consist  of  minutely  comminuted 
particles,  to  be  free  from  stones  or  gravel,  to  pos- 
sess a  considerable  tendency  to  cohesion  or  oeor 
aolidntion  eoppoee  it  to  be  one  of  those  clays,  or 
fine  loams,  or  greasy  moulds  which,  whon  ^vottod 
and  slightly  rubl>ed,  take  a  pkin  or  surface  almost 
as  smooth  as  crockery — a  reflecting  farmer  will 
aee  nt  n  glanoe  thnt,  nnder  oertain  eenditloiia  of 
weather,  this  soil  may,  by  the  very  process  of 
thorough  pulverization,  be  in  a  short  time  ren- 
dered almost  impenetrable  by  the  air, — and  that, 
in  order  to  eficMt  ita  aeration,  the  tilling  of  it 
must  be  accompanied  with  such  a  kind  of  manur- 
ing as,  either  by  mechanical  or  by  chemical  ac- 
tion, will  diminish  its  tendency  to  cohesion.  The 
fine  powdering  of  the  aoil,  let  it  be  vndevalood, 
only  occasions  every  part  of  a  seed  or  root  to  be 
in  contact  with  the  materials  of  food;  and  the 
porosity  or  loose  texture  of  the  soil,  during  the 
whole  peifod  of  a  plant's  growth,  is  requiaSto  9» 
the  ^Ggeation  of  these  materials  by  the  supply  of 
air.   Hence,  the  utility  of  hocings  and  other  stir- 
rings of  the  soil  during  the  growth  of  plants,— > 
and  ti»  neoeaeity  of  proportiontng  the  extent  er 
number  of  these  operations  to  the  degree  of  stiff- 
neai  or  looeemai  naturally  poensaed  by  the  soU. 
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Air  It  mipptuA,  hmmWt  nol  011I7  in  a  dircot 

manner  bj  the  atmosphere,  but  indirectly  and 

quite  as  necesisarily  and  officiently  by  water.  The 

ine  circulation  of  water  lu  the  aoil,  by  it&  ready 

toon*  w  Bqiiid  tad  ite  imAj  Mooit  m  vftpour, 
I    I  is  eflsential  for  the  sake  of  the  water's  own  agency 
'  upon  plants.  ~?o  much  so  that  tho  farmer  must 
I  pronde  for  both  a  irec  filtratiuu  at  the  surface, 
I   I  ndftfrmdnimife  i&tlieaoliioil;  Imt  tiiite^ 

coktioa  of  water — at  least  downward— is  not  kit 
I      important  for  the  conveyance  into  the  soil  of 
I  oxygen,  carbonic  acid,  and  ammoniacal  gas,  the 
I   i  hsteontamed  to  min-wrtCT  itwH;  and  tha  tot 
I  and  second  contained  in  the  atmospheric  air.  AU 
:  water  which  is  exposed  to  the  atmosphere  oon- 
I  uia&  a  sufficient  proportion  of  the  atmospheric 
I     gMsa  to  Ita  distinctly  petarived  bj  Hm  liiinuni 
^  lakte ;  and  faanaa  foaaiag  valine  talemdiiaetfy 
;  5|  fiom  fountain  or  river,  have  always  an  a^rrccflWe 
,  foot  or  flavour,  while  the  same  waters,  when  dc- 

pthrad  of  tkair  ataaspluffja  gases  If  MHag  or 
'i  iHsiabliim,  are  always  diaa^^eesUa  ind  vapid. 
^  Any  mnning  water,  therefore,  when  permitted  to 

ciroalaie  freely  in  the  soil,  carries  akag  with  it  a 

mHtStk  amomit  of  aeialioii.  Bat  nua-watar  is 
'  most  eminently  aerative ;  for  it  descends  so  far 
'  and  in  such  small  drops,  and  is  bo  tossed  by  the 

wind  or  moving  air,  that  it  completely  saturates 

ilsdfvith  tiMtataioqilisrie  pass ;  and,  as  already 
:  hiatad,  it  also  brings-  down  the  ammoniacal  va- 

fv^nr?  which  e^cnpp  frorn  animal  decompogitions, 
'  and,  by  depositing  these  in  the  soil,  supplies  one 
;  sfAawMt  ftitiUring  andfittlofiaainiiMa.  Tkb 
'  flentifol  collection  or  drinking  ap  of  ail;  and  the 

carrying  of  this  into  the  soil  to  operate  upon  the 

qwngioles  of  plants,  is  a  main  reason  why  artifi- 
'  sisl  waterings  with  a  very  daa  rose  ara  wmmIi 
.  Mta  beneficial  than  waterings  with  a  rose  of 
,  comparativc'.r  laT|^  orifices.    See  articles  Air, 

Axxosp GtiaatufAHOJi,  and  Elxbo ration, 
j    ASBIAL  ROOTS.  Boots  which  issue  from  the 

upper  stem,  and  descend  through  the  air  to  the 
■j  soil,  either  in  virtne  of  the  natural  hahifa  of  a 

plant,  or  in  conaei^uence  of  its  growing  in  extra- 
I  sidiaary  oiBonaatances.  The  stem  of  the  plant 
I  saQed  Pandaam»tdorati*gim  im,  ia  of  compatativdy 
I  small  diameter  at  the  base,  but  widens  as  it 

ssoeniis;  and  as  it  is  arborescent,  and  cannot 
j  fsaiUly  admit  the  internal  descent  of  root  fibres 
I  origisating  in  its  wider  part,  it  snds  oat  tlisse 

fibres  from  buds  nnTT^idcrnbly  above  the  surface 
'   of  the  ground,  to  descend  through  the  air  to  the 
I  stS,  and  thera  to  accomplish  the  double  purpose 

of  giving  the  plant  stability,  aad  of  sappiyiay  It 
j  with  notiri?hraent. — In  1817,  at  Newabbey  in 
I  Kirkcudbrightshire, a  plane-tree,  20  feet  in  height  , 
I  was  growing  on  the  top  of  a  stoue-wali,  which 
I  ■saauad  10  Act  from  the  gnnuid.  "On  this 
*  bare  an'l  scnnty  soil,  it  could  not  originally  have 
I  £Muui  much  nourishment,  and  could  nnt  send 
;  daaa  its  roots  through  stone  and  mortar.  Ac- 
'  aonfia^  it  had  been  ooaipalkd,  many  jaaia  be- 
I  ibre,  to  paotcada  than  iato  dia  <^paa  ak.  Thsj 


atongaked  by  daaoaat»  oUnginflr  to  tha  sida  of  tba 

wall,  and  throwing  out  neither  hud  nor  branch 
till  they  reached  the  ground,  which  they  did  after 
a  period  of  sevenl  years.  Here,  having  plunged 
thdr  OKtmitios  into  tha  aoil,  tlwy  firaad  aad 
transmitted  the  necessary  nourishment,  and  the 
trop  prew  with  vigour."  [Keith's  L-eTicon,on  the 
authority  of  the  Philosophical  Magazine.]  Aerial 
luota  have,  ia  aoma  laoent  iastanoos,  been  forced 
fraai  aome  liotlioaao  plaate  in  the  conducting  of 
experiments  for  ascertaining  how  far  vegetation 
may  be  maintained  ia  independence  of  the  soil ; 
bat  they  haTo  boea  iwoduaed  only  bj  dour  da« 
grees,  in  succesriye  stages,  and  in  the  course  of  a 
prolonged,  cititi^ms,  nnd  piecemeal  proce^  of  de- 
tachment trom  the  soil  and  suspension  in  the  air. 
Tba  only  inaelical  bsacm  of  aay  ooaseqaeaoa 
tan^t  by  these  eaparimaati^  ia  the  important  one 
that  all  plants  derive  a  large  proportion  of  their 
nourishment  from  the  air,  that  some  may  be 
trainad  to  aooriih  thcoaaalna  wholly  from  it,  aad 
that  most  employ  the  soil  mora  for  their  me- 
chanical fixture  or  for  the  preparation  of  their 
food,  than  for  any  purposes  of  proper  nourish- 
noat. 

AT-RiDEa  Saa  AiBrPLAVTs. 

A  E  Rl  K.  The  aait  of  oaglao,  hawks,  aad  othor 

birds  of  prey. 

ABBIFORM  B0DIB8.  Ataamof  flM^M^t^ 
currence  in  chemiatqr  aad  phyaica.  Bodiai  atiift 

in  three  states;  as  solids,  liquids,  or  aeriform  1 
bodies  i  and  these  last  are  divided  into  vapours  1 1 
aad  gaiBO.  Tapoan  ara  oharaoteriaed  by  tha  j  | 
readiness  with  wfaidi  they  return  to  a  liquid  or  j  { 
a  Rolid  state,  at  or  above  ordinary  temperature  < 
and  preawre.    3!hns  the  vapour  of  mercury  | 
raadllj  eoadaaaea  iato  the  liqaidraatal;  Mid  the  ! 
vapour  of  camphor  easily  returns  to  its  solid  state.  ! 
Gases,  on  the  other  hand,  are  always  aeriform  at  | 
common  temperature ;  nor  can  they  be  rendered 
liquid  or  solid  without  a  oonsiderabla  iaawaia  of 
pressure,  or  reduction  of  temperatan^  or  both 
conjoined.    Some  of  them,  indeed,  have  never 
yet  been  condensed.  But  the  distinction  between 
vapours  and  gases  is  not  absolute,  bat  ona  of  001^ 
venience  oidy :  for  ia  the  only  point  of  difiraaasi, 
— the  relative  forces  which  they  oppose  to  con-  ![ 
densation, — they  graduate  into  each  other.   In  : 
common  with  liquids,  they  are  ako  termed  fluids ; 
uA  aofiibrm  bodies  are  ekstio  flnids  without  co-  { 
hcsive  but  probably  with  adhesive  force ;  while  t 
hquids  are  inftliwtif'  fluids  under  the  laws  of  co- 
hesion. 

AIROLITBS.  listaotitt  aioaaa  Thay  aia  of 

various  sizes,  and  fall  sometimes  singly,  some- 
times in  showers.  Most  of  them  vary  in  size  from 
the  bulk  of  a  pin's  head  to  that  of  a  pea ;  and  few 
am  move  than  thiaa  or  fbav  peaads  ia  weight ; 
but  one  which  ft-dl  in  Bahia,  in  Brazil.  ->vr  iphs  ; 
about  14,(K)0  pounds.  Their  fall  is  usually  pre-  j 
ceded  or  accompauied  by  meteoric  lights  and 
aoanda.  Thaj  bear  a  4doaa  Fesamfaiaaoa  to  aach 
othar  in  both  texture  and  mineral  oompoeition, 
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yet  considerably  differ  from  all  known  mineral 
substances  in  the  crust  of  our  world.  They  have 
a  rough  or  graniikied,  unglossy,  bladcHXuloorMl 
surface;  thejlttTOUkintnior texture,  greyish  in 
colour,  and  more  or  less  granulated  ;  and,  judging 
from  an  analyzed  specimen  which  fell  in  York- 
■bire,  thej  ooosist  ^  75  parts  of  ■aliua  in  every 
163,  of  37  parts  of  magnesia,  of  48  parts  of  oxide 
of  iron,  and  of  2  parts  of  oxide  of  nickel.  Their 
origin  has  been  a  problem  among  philosophers ; 
ind  the  place  ol  itlaa  been  varioualjitiMigiiiwI  to 
our  own  atmosphere,  to  tiie  moon,  ud  to  eome 
of  the  planets. 

AEREOMETRIC  BEADS.  Instruments  for 
asoertauung  the  ecmftaaSin  liehneaB  of  any  epe- 
cimen  of  milk  in  the  elements  of  butter  and 
cheese.  Now  milk,  on  account  of  containing  the 
oily  matter  of  butter,  is  lighter  than  skimmed 
mUk;  and  ekimmed  milk,  on  aooount  of  Miitaiidiiif 
the  curdy  matter  of  cheese,  is  heavier  thani^y. 
Now  if  any  specimen  of  new  milk,  as  soon  as 
cooled,  be  tried  by  the  aereometrio  beads,  if  the 
lUmmed  milk  of  it,  immediatelj  after  the  re- 
moval of  the  cream,  be  also  tried,  and  if  the  whey, 
immediately  after  the  extraction  of  the  curds,  be 
likewise  tried,  the  difference  of  specific  gravity 
whieh  the  beads  indicate  between  the  new  milk 
and  the  Bkimnied  will  show  the  proportion  of 
butter,  and  the  difference  of  specific  gravity  which 
they  indicate  between  the  skimmed  milk  and  the 
whey,  will  ihow  the  proportion  of  ciieeie.  Theee 
beads  were  invented  in  1816b7Mn.Loviof  Bditt- 
burgh.   See  articles  Lactometer  and  Milk. 

.SSCULUS,— popularly  Hokse  Chestkot.  A 
genus  of  deoldttons  trees,  funning  the  type  of  the 
order  Hippocastanm.  ISie  common  horse  chest- 
nut, .£fculut  hippocas^amim,  was  brought  from 
the  northern  parts  of  Asia  to  Europe  about  the 
middle  of  the  16th  century,  and  to  E^land  about 
tile  year  1683  or  1669 ;  and,  for  sometime  after 
its  introduction,  was  in  much  greater  favour  than 
in  recent  times.  It  is  a  large  and  singularly 
handsome  tree ;  it  grows  to  the  height  of  70  or 
60  feet ;  and,  though  sending  out  long  and  large 
branches,  it  forms  a  close  thickset  head  of  beau- 
tiful parabolic  outline.  Its  leaves  are  large, 
palmated,  and  of  a  dark  green  colour ;  and  they 
appear  very  early  in  spriaj^  and  posseu  surpass- 
ing beauty  while  in  the  process  of  unfolding 
from  the  body ;  but  they  unhappily  begin  to  fall 
at  a  correspondingly  early  period^  and  make  a 
litter  below  the  trees  from  the  mentb  of  Jnly  tin 
the  1  r-in  :hes  become  quite  bare.  Ita  flowers  are 
eminently  handsome ;  they  stand  thick  and  prom- 
inent among  the  foliage,  in  the  form  of  line  spikes ; 
and,  seen  at  even  a  brief  ^Ustanee,  they  appear 
almost  to  rival  the  oriental  hyacinth.  Young 
shoots  start  and  grow  with  such  rapidity  and 
vigour,  that  instances  of  them  have  been  observed 
18  inches  in  length,  and  coveicd  with  leaves 
within  three  weeks  of  the  period  of  the  tree's  ex- 
foliation. 

Wheu  the  hursc  chestnut  stands  iu  isolated 


positions,  or  when  it  forms  rounded  groups  m 
lawns  and  parks,  it  is  one  of  the  most  eminently  < 
ornamental  trees  grown  in  Britain,  and,  for 
beauty  of  form,  foliage,  and  flower,  during  the  | 
season  of  its  bloom,  is  absolutely  without  a  rival ; 
yet,  in  consequence  of  the  litter  made  by  its 
leaves  throughout  the  autumn,  it  is  an  undesir- 
able tree  for  aTsnnef  or  for  the  immediate  Tioinity 
of  roads.  Its  uses,  as  a  timber  tree,  are  scarcely 
superior  to  those  of  the  most  common  brush- 
wood. Its  nuts  or  fruit,  in  this  country,  are 
greedily  eaten  by  deer,  and  have  been  nwd 
for  the  fattoning  of  swine;  in  Turkey  they  are 
ground  to  powder,  and  mixed  with  the  provender 
of  hcrm,  especially  of  sndx  m  aiebvokcn-wmded 
or  troubled  with  coughs;  and  in  SwitMClasid, 
they  are  crushed  as  food  for  sheep,  and  giTCn  in 
meals  of  2  pounds  to  each  sheep  moming  and 
evening,  and  are  said  to  be  in  unitefrsal  repute, 
not  only  for  the  fattening  of  the  animal^  bat  fiur 
producing  excellently  flavoured  rauttnn. 

Tho  horse  chestnut  is  propagated  from  the 
fruit  The  best  time  fbr  sowing  is  October ;  yet, 
in  con^uence  of  general  inability  to  have  ground 
then  in  readiness,  the  common  time  of  sowing  is  I . 
early  in  spring.  The  nuts,  when  not  sown  in  |i 
October,  ought  to  be  preservud  in  dry  sand ;  and,  , 
as  some  of  them  are  likely  to  lose  their  vitality,  j 
thoy  ouglit  to  be  put  in  water,  and  only  those  ■  j 
taken  for  use  which  are  found  to  sink.  They  ; 
should  be  town  in  drills,  about  two  inches  asnn-  [ 
der ;  the  sondlmgn  may,  next  year,  be  transplanted  I 
to  a  nursery -bed ;  and  the  young  trecfi.  wh^n  larire  j  | 
enough  to  be  removed  to  their  final  destination,  ;  ] 
ought  to  be  placed  witii  care  in  a  well-prepared 
site,  and  protected  by  a  proper  local  fence  froan 
cattle.  After  the  trees  are  fairly  in  their  place, 
they  should  never  be  touched  by  knife  or  hatchet, 
but  should  be  sHowed,  by  thoroughly  natural  de- 
velopment, to  form  their  fine  panbolio  ]iaad%  and 
assume  their  utmost  beauty 

A  number  of  other  varieties  or  species  of  the 
horse  chestnut  than  the  oommon  one  are  known 
to  botanists  and  gardeners,  and  grown  as  orna- 
mental plants.  T!if  chirf  of  these  are  the  golden- 
striped,  jEsculiu  /Uppocastanum  foliu  aureis, — 
the  silver-striped,  A.  hippocaitanum  foliis  argenr 
teis, — ^the  double-flowered,  J.  hippociulmmm /lore 
pUnCf — the  flesh-colourf  1  A.  canxea, — the  rose- 
coloured,  A.roHa, — ^the  red-coloured,  A.  ru6icun^ 

— ^the  American,  A.  Americana, — the  Ohio,  A. 
OiU(Mn««,«-the  long'Spiked,  A.  maerottaeAyOi — 
the  pale-coloured,  A.  paUida, — the  yellow-colour- 
ed, A.Jtava, — the  smooth-leaved,  A.glodnxt, — the 
variegated-flowered,  A.  hyMda, — the  dwarf^  A. 
liMeelsrr^c  nei^eoted,  A.  iM^toter-the  lowly, 

A.  humiliji. — Lyon's,  ..4.  Lynni. — nnrl  nkind  called 
Whitley's  fine  scarlet.  But  about  one-half  of 
these  belong  to  the  recently  constituted  geaus 
Fama.  Though  the  kinds  named  camea,  Tnaiin^ 
and  ruhicunda,  are  sold  as  different  species, 
or  at  least  as  well-marked  varieties,  they  are 
I  really  identical  with  one  another ;  and  thou|{h 
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liiej  m  sold  mdw  tbe  name  of  aoarlet-flowered 

^  horse  chcstnata,  the  only  really  scarl(  t  ilDwercd 
'  mrietr  at  prc^t?nt  known  is  that  rall'  d  Wliit- 
kja  line  scarlet,  and  recently  introduced  from 
]  America.  Two  wetl-marked  Ttxieties  of  the  yel- 
I  low-flowered  horso  chestnut  tur«  Itnown.  The 
American  horse  cht'striTit  is  a  very  j?ood  sort,  ■with 
red  or  pink  flowers ;  the  variegated-flowered,  is 
a  dMinble  kind;  and  the  long- spiked  flowers 
, '  freely,  and  is  a  compact  and  erect  grower. 

A  CT'^'^P  of  ornamental  shrubs  or  small  troes 
shares  with  the  eesculus  the  more  general  botanic 
name  of  Hippooattaneasy  or  plants  of  the  horse 
,  chfstnat  fimulj ;  and,  though  now  made  a  iepar- 
I  ate  ^onp  or  gpnn?  of  that  family  under  the  name 
of  Pavia,  they  formerly  shared  even  the  generic 
name  of  sescalus,  and  were  popularly  called  scar- 
'  let  horse  chestnuts.  These  siurube  grow  to  the 
h?i;zht    if  rJv.r.t        or  \9,  feet;  their  growing 
shoots  in  summer  are  of  a  reddish  hue  ;  their 
leaves  are  paloiated,  and  somewhat  similar  to 
,  those  of  the  aseohiSy  bat  smaller;  and  their 
.  flowers  bloom  from  April  till  ahout  the  middle  of 
I   Jun».'.  are  of  a  bright  red  culour.  and  continue  in 
fiucceiisioa  during  upwards  of  six  weeks.  The 
principal  species  or  varieties  of  the  Favia^-som^ 
I  times  popularly  called  the  Buck's  Eye  Tree — arc 
I   Svven  in  number,  and  designated  nthra.  carnea, 
I   humilis,  hyiirida^  JluiHiy  iiegUcta,  and  macrostachifa, 
I  — 'TVatfMS  e»  PUmting  in  Library  of  Ud^td  Kno»-  i 
ltdgt. — JfarthaU  on  Planting. — Miller^t  Oardener^s 
^   Dictionary. — Loudon's  Gardener's  Magazine,  vol. 

iL — The  Oardener'*  Chronicle,  1843. — Loudon  s 
'  Etrtiu  BrilamueHi. 

AESTIVATION.  The  flowering  or  summer 
condition  of  plants  ;  as  vernation  or  leafing  is 
;  their  spring  condition,  ripening  or  fructification 
ii  their  autumn  condition,  and  sleeping  or  hyber- 
aation  is  their  winter  condition. 

jETHIOP'S  mineral.    The  black  sulphurct 
of  mercury.   It  is  occasionally  used  as  an  alter- 
.  alive  in  cases  of  reaagy  affections  in  any  of  the 
animals  of  the  farm,  and  in  cases  of  surfeit  or 
I   foulness  of  skin  in  the  horfp.    The  dose  of  it  is 
,  three  drachms  daily  for  the  horse ;  and  an  accom- 
panying dose  of  four  dnudims  of  oream  of  tartar 
.  is  a  i v.iii!ageous. 

AETHRIOSCOPE.    A  recently  invented  in- 
strument for  detecting  and  indicating  pulsations 
ersnddcft  streams  of  attend  temperature  in  the 
abnoq^hem.   Pulsations  or  dartings  of  heat  up- 
ward from  the  earth  to  the  hij^her  repjions  of  the 
'  afaxM^phere,  and  of  cold  downward  from  the  higher 
ni^otts  oi  the  atmosphere  to  the  eariJi,  are  now 
bdiavad  to  be  a  distinct  phenomenon,  in  meteor- 
olo^.  and  to  possess  a  very  intimate  connexion 
with  changes  of  weather,  and  particularly  with 
'  the  lUl  of  dews  ;  and  as  they  are  undetected  by 
oar  ordinary  weatlm^bmes,  and  unindicated  by 
all  our  other  means  nf  prf^griostication,  an  instru- 
.  I  ment  which  shall  really  detect  and  measure  them, 
'  ptoinises  to  be  of  condderable  value  to  tiie  &r- 
i  mer.  The  aethiriosoope,howe?er,  has  not  jet  been 
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sufficiently  tried  to  estabVish  confidence  in  its  I  j 

powers  ;  and  even  if  in  princii>le  a  successful  in- 
vontiftn.  it  will  probably  admit  of  matf  ri;.!  im-  * 
provcmcnt.   Tho  following  somewhat  florid  ac-  -j 
count  of  it,  taken  from  the  article  *  Climate*  in  || 
the  seventh  edition  of  the  Encyclopaedia  Britan-  ! ; 
nica,  rather  spoeulatea  as  to  what  an  improved  | 
instrument  may  ctiect,  than  states  what  the  pre- 
sent instrument  has  aetaally  accomplished  ;  and  j 
is  introduced  here  less  for  the  sake  of  what  it 
says  respecting  the  in«!trumcnt  itself,  than  for 
sake  of  the  notice  which  it  contains  of  the  pulsa-  i 
tions  of  the  atmospheric  temperature.   "  The  | 
aethriosoope  opens  new  scenes  to  our  view.  It  j 
extends  its  sensations  through  iiult.; finite  space,  j 
and  reveals  the  condition  of  tlie  remotest  atmo-  i 
sphere.   Constructed  with  still  greater  delicacy,  j 
it  may  perhaps  scent  the  distant  winds,  and  do-  i 
tect  the  actual  temperature  of  any  quarter  of  the  ' 
heavens.    The  impressions  of  cold  which  arrive 
from  the  north  will  probably  be  found  stronger  , 
then  those  reoeiTed  from  the  south.  But  the  j 
facts  discovered  liy  the  aethrin^cope  tire  nowise  ■ 
at  vari!\nce  with  the  theory  of  tlie  graduation  of  'I 
heat  from  tho  equator  to  the  pole,  and  from  the 
lerd  of  the  sea  to  the  highest  atmosphere.  The  I 

internal  motion  of  the  air,  by  the  agency  of  oppo-  ' 
site  curr'-nt-*,  still  tempers  the  disparity  of  the  i 
solar  impressions  ;  but  this  eflect  is  likewise  ac-  j 
cderated  by  the  ^brations  excited  from  the  un-  ] 
equal  distribution  of  heat,  and  darted  through 
the  atmospheric  medium,  with  t!it.>  celerity  of  . 
sound.   Any  surface  which  sendii  a  liot  pulse  in 
one  direction,  must  evidently  propel  a  cold  pulse  I 
of  the  same  intensity  in  an  opposite  direction,  j 
The  existence  of  such  jml.sations,  therefore,  is  in 
perfect  unison  with  the  balanced  system  of  aerial 
currents.  The  most  recondite  principles  of  bar-  ' 
mony  are  thus  disclosed  in  the  constitution  of  ' 
this  nether  world.    In  clear  weather,  the  cold  i 
pulses  then  showered  entire  from  the  heavens 
will,  even  during  the  j^rogress  of  the  day,  prevail  j 
over  the  influence  of  the  reflex  ll|^receiv<  d  on 
the  ground,  in  places  wiiioh  arc  screened  from 
the  direct  action  of  the  sun.   liencc  at  all  times  I 
the  coolness  of  a  northern  exposure.  Hence,  i 
likewise,  the  fr(»bnefls  which  tempers  the  night  ; ; 
in  the  sultriest  climate?,  nndcr  the  expanse  of  an  i  j 
almost  azure  sky.   The  coldness  of  particular  ] 
situations  has  very  generally  been  attributed  to  ! ! 
the  influence  of  piercing  winds  which  blow  over  ,| 
elevated  tracts  of  land.    Thi.s  ex])lication.  how-  [j 
ever,  is  not  well  founded.   It  is  the  altitude  of  i  \ 
the  place  itself  above  the  level  of  the  sea,  and  not  '  | 
that  of  the  general  surface  of  the  country,  which 
wiU  mould  its  temperatnrr.    A  cnM  wind,  as  it 
descends  from  the  high  grounds  into  the  valleys,  > 
has  its  capacity  for  heat  diminished,  and  conse-  ' 
quently  becomes  apparently  warnv  r.    The  pro-  ; 
valence  of  northerly  above  sonlticrly  winds  may,  I 
however,  have  some  slight  influence  in  depress- 
ing  the  temperature  of  any  climate.   In  our 
northern  latitudes,  a  canopy  of  cbnds  generally 
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screen"^  the  :rround  from  the  impressions  of  cold. 
But  withm  the  arctic  circle,  the  surface  of  the 
earth  is  more  eflfectually  protected  by  the  per- 
.petual  Ibfi  wUdi  dafarm  tlMw  dnuf  ngions, 
nnd  yet  admit  the  lif^ht  of  day,  while  they  ab- 
sorb the  fria-orific  puli^t  ?  ^  iVrutcd  from  the  higher 
atmo^phcru.  Even  the  ancicuta  had  remarked 
tbAt  our  dMur  nights  are  generally  likswiw  odd. 
During  the  absence  of  the  sun,  the  celestial  im- 
pressions cnntinne  to  accumulate  r\nd  the  ground 
becomes  chiliud  to  the  utmost  in  the  morning,  at 
the  Tuy  moment  when  that  luminaiy  agMn  ro- 
Bumes  its  powerful  sway.  But  neither  cold  nor 
heat  has  the  same  effect  on  a  green  sward  as  on 
a  ploughed  field,  the  action  being  nearly  dissi- 
pcUed  before  it  readies  the  ground  among  the 
multiplied  sur&ces  of  the  blades  of  grass.  The 
lowest  stratum  of  air,  being  chilled  by  contact 
with  the  exposed  surface,  deposits  its  moisture, 
wUdi  either  aheorbed  into  the  earth,  or  at- 
tracted to  the  projeeting  fibres  of  the  pknts,  on 
which  it  settles  in  the  form  of  dew  or  hoar-frost. 
Hence  the  utility,  in  this  country,  of  spreading 
awnings  at  night,  to  acreen  the  tender  Uosaoms 
and  the  delicate  fruits  from  the  influence  of  a 
gelid  sky  ;  and  hence,  likewise,  the  advantage  of 
covering  walled  trees  with  netting,  of  which  the 
meshee  not  onlj  deliun  the  ftigorifio  pnlaes,  bat 
intercept  the  minute  icicles,  that,  in  their  forma- 
tion, rob  the  air  of  its  oold."  Sec  articles  At- 
MOSPHSRE,  Dew,  Tekpheatubb,  Ouxate,  and 
WnivHBn. 

AFFINITY.  That  wiety  of  attraction  which 
is  exerted  between  different  kinds  of  matter,  at 
insciiiiiblu  distances,  imiting  them  into  a  new 
body,  possessed  of  properties  esaentfallf  different 
from  those  of  its  constituentli  By  acting  only 
at  insensible  distances,  it  is  sufficiently  distin- 
guished from  gravity ;  exerted  only  i>etween  dif- 
ftrent  kinds  of  matter,  it  is  irsty  different  finmi 
oohesicm  ;  but  it  is  more  difficult  to  draw  a  nar- 
row line  of  demarcation  between  affinity  and 
that  form  of  attraction  which  is  usually  plaoed 
under  htlenjfeimvt  adkmon^  \iz.,  the  attraction 
evinced  in  solution,  for  the  hitter  seems  to  form 
a  connecting  link  between  chemical  and  ether 
kinds  of  attraction.  The  latter  part  of  the  above 
definition,  that  "  it  forma  bodies  essentially  dif- 
ferent," will  serve  to  distlngwiah  it  from  atttac- 
tion  in  solution. 

Affinity  is  not  always  exerted  between  bodies ; 
fliUB  flooiina  does  not  oomWne  with  oxygen,  but 
readily  with  metals.  Oarhon  does  not  unite  with 
mercury,  but  combines  with  oxygen,  iron,  &c. 
It  is  therefore  elective  in  its  character,  preferring 
one  body  to  another.  Such  a  view,  however,  is 
only  in  accordance  with  the  present  state  of  the 
science,  for  it  i-  possible  that  each  element  may 
combine  with  each  of  the  others  ;  but  that 
other  forces  interfere  with  the  exercise  of  af- 
finity. Thus  nitrogen  may  have  a  strong  attoac- 
tion  fur  the  metals,  and  the  reason  why  such 


decomposed,  may  be  the  higUy  elastio  state  «f 

nitrogen. 

As  far  as  we  know,  it  acts  at  insensible  di«- 
tanoes,  but  it  is  pos^Ie  that  the  dislanos  to 

which  its  energy  extends  mny  hp  mea?iired. 
Thus  the  union  of  some  bodies  by  friction,  when 
in  a  minute  state  of  mechanical  division,  seenu 
to  hint  at  a  sensible  distance  of  action. 

Affinity  must  bo  suflScicntly  powerful  to  over- 
c  mie  the  opposing  forces  of  gravity,  cohesion, 
and  elasticity.  The  bodies  must  be  in  immediate 
contact,  since  the  notion  is  at  insensible  distsaoNi 
It  is  rarely  sufficient  to  pulverize  two  solids,  how- 
ever fine,  to  induce  their  chemical  union,  for  their 
particles  do  not  admit  freely  of  motion,  but  bj 
constant  and  rapid  trituration  many  points  of 
sorfkoe  are  brought  in  contact  nearly  at  one 
time,  and  combination  may  ensue  ;  in  this  man- 
ner sulphur  and  iinely  divided  copper  unite  with 
the  OTdtttion  of  beak  The  affinity  of  bodies  i% 
therefore,  promoted  by  everything  which  tends 
to  their  close  approximation  ;  in  solids,  hy  their 
pulverization  and  intermixture,  this  attraction 
retiding  in  tiie  ultimate  partiekM  of  bodies;  hi 
gases,  by  their  spontaiieoM  diflhdoo  throagh 
each  other,  which  occasions  a  more  complete  in- 
termixture than  is  attainable  by  mechanical 
means ;  and  between  liquids,  or  between  a  liqvid 
and  solid  by  the  adhesive  attraction  which  liquids 
possess,  wMch  must  lead  to  perfect  contact,  and 
also  by  a  disposition  of  liquid  bodies  to  intennii, 
of  the  same  physical  <diaraoter  aa  gaseous  difik- 
sion.  Elevation  of  tempmture  lias  certainly  often 
a  specific  action  in  increasing  the  affinity  of  two 
bodies ;  but  it  also  often  acts  by  produoing  a 
perfect  contact  between  them,  from  the  difibnea 
or  vaporization  ^  one  or  both  bodieiL  Henoe, 
no  practice  is  more  general  to  promote  the  com- 
bination of  bodies  than  to  heat  them  togethec 
Thus  fiioed  sulphur  ^oea  net  unite  with  eaiboa, 
but  must  be  brought  in  the  vaporous  state,  in 
contact  with  carbon  :  efll'Tesced  carlvonate  of 
soda  absorbs  carl  onic  acid  at  firs^  slowly  ;  bat 
mofe  rapidly  m  proportion  aa  absorption  devdofs 
heat,  until  at  length  its  absorption  is  violent  ^ 
CarLun,  iron,  &c.,  must  be  heated  in  OXj^gonto  de- 
velop their  affinity  for  it.  i 

Light  may  frequently  induoe  union  Hke  heat ; 
thus  chlorine  with  hydrogen  or  carbonic  oxMsi  ' 
Electricity  may  also  unite  gasp'^  hy  heat  or  com-  | 
pression,  as  hydrogen  and  oxygen,  &c   The  ex-  j 
pansicn  of  a  gas  oAsn  amiata  affinity ;  thus  pho»-  > 
phorus  eihibita  dow  combustion  in  o^gon  at  a  I 
lower  temperature,  the  more  the  gas  is  expanded. 
Condensation  frequently  effects  union  by  the  heat 
it  develops,  and  by  bringing  the  particles  in  dossr 
contact. 

If  the  affinity  between  two  gases  is  sufficiently 
great  to  begin  combination,  the  process  is  never 
interrupted,  but  is  oontinued  from  the  diffusion 
of  the  gases  through  each  other  till  complete,  or 

at  least  til!  one  of  the  gases  is  entirnlv  consumed. 


otmipounds  are  difficult  to  make  and  easily  { Thus  when  hydroohiorio  aoid  and  ammoniaoal 
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I  pm§,  in  equal  measures,  are  introduced  into  a 
jtr  oonttining  at  the  same  time  a  larero  quantity 
ofair,ilM  formation  of  h}rdrocblorat«  of  ammonia 

't  jnmit,  the  gases  appearing  to  teareli  out  «fteh 

..  sibMr,  tUl  m  portion  of  uncombined  gas  remains. 
The  combination  of  two  liquids,  or  of  a  liquid  and 
a  aolid,  is  also  facilitated  in  the  same  manner  hy 
'  tile  BoUlitf  of  the  tmA^  and  prooeedi  irithoat 

'  iaterniption,  anless,  perhaps,  the  product  of  the 
ccimt'inatioQ  be  solid,  and  by  its  formation  inff^r- 
pose  an  obstacle  to  the  contact  of  the  combining 
bodk&  Bat  the  KflinitiM  of  two  solidB  which  are 
Dot  volatile,  are  t$nlj  dereloped  at  all,  owing  to 
the  imperfection  of  contact.  Even  the  action  of 
nrj  powerful  affinities  between  a  solid  and  a 

I  liqaid  or  a  gas,  is  often  eiTMted  in  the  outlet  from 
the  physical  oomditioii  of  the  former.  Thus  the 
affinity  between  oxrgcn  and  lead  is  certainly  con- 
oderable,  for  the  metal  is  rapidly  converted  into 

'  s  white  oxide,  when  ground  to  powder  and  agi- 
tated with  water  in  ite  naiud  aerated  oonditton; 
and  in  the  state  of  extreme  division  in  which 

.  lead  IS  obtained  by  calcining  its  tartrate  in  a  glass 

!  toU,  the  metal  is  a  pyrophorus,  and  oombinee 

I  wilkecyfen  when  eoM,  with  aomndinfiditfaa 
to  tote  fire  and  burn  the  moment  it  is  exposed 
to  the  air.  Iron  also,  in  the  spongy  and  divided 
fit«U!  in  which  it  is  procured  by  reducing  the 
psfnide  bj  Bkenaa  of  h jdzogan  gae  at  a  low  red 
heat,  or  by  treating  the  oxalate  in  a  tube,  absorbs 
otyg^n  with  equal  avidity  at  the  temperature  of 
tlie  air,  and  takes  tire  and  burns.  But  notwith- 
idBding  an  afinity  for  oxygen  of  each  intenaity, 
these  metals  in  mass  oxidate  very  slowly  in  air, 
particularly  lead,  which  is  quickly  tarnished  in- 
deed, bat  the  thin  coating  of  oxide  formed  does 
not  penctiate  to  a  nniible  depth  in  the  eoune 
of  seToal  jtten.  The  suspoiaiMl  of  the  oxidation 
may  be  partly  due  to  the  comparati%'ely  small 
mfao&  which  a  compact  body  exposes  to  air,  and 

.  vhidi  beooinea  oovwed  bj  a  coat  of  oxide,  and 
protected  from  &rther  cbttige ;  but  partly  also 
to  ihe  effect  of  the  conducting  power  of  a  consi- 
derable mass  of  metal  in  preventing  the  elevation 

'  of  temperatnie  consequent  upon  the  oxidation  of 
its  auriace  ;  for  metals  oxidate  with  increased 
Polity  at  a  high  temperature,  such  as  the  lead 
^rophorus  quickly  attains  from  the  oxidation  of 
tbe  great  surface  which  it  expoees,  compared 
eith  ita  weight.   The  beat  from  the  oxidaiion  of 

:  the  superficial  particles  of  the  c^mpri'ft  mrtnl 
however,  is  not  accumulated,  but  carried  oil'  and 
diidpated  by  the  conducting  power  of  the  con- 
ttgoMie  paitifllaB,  ao  that  deTation  of  temperature 
is  effectually  repressed.  It  thus  appears  that  the 
Kate  of  aggTppution  of  a  «nlifl  may  oppose  an  in- 

.  nperabie  bar  to  the  action  of  a  very  powerful 

The  affinity  of  two  bodies,  one  or  both  of  which 
are  in  the  state  of  gas,  is  often  prc»mot^^d  in  an 
extraordinary  manner  by  the  contact  of  certain 
•dilbodBM.  Thoa  osjien  and  hydrogen  gases 
\  aagr  he  nixed  and  febdned  fi«  aaj  length  of 
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time  in  that  stote  without  exhibiting  any  affinitj  I 
for  each  other,  and  the  gaseous  mixture  may,  in- 
deed, be  heated  in  a  glass  vessel  to  any  tempera-  \ 
tnre  ahort  of  redneea,  withoat  showing  any  dis- 
position to  combine.    But  if  a  clean  }ilate  of  '. 
platinum  be  introduced  into  the  cold  mixture,  i, 
the  gases  in  contact  with  the  metalUc  surface  in- 
itantlj  niute  and  form  watw;  other  portions  of  ; 
the  mixture  come  then  in  contact  with  the  pla- 
tinum and  combine  successively  under  its  influ-  ' 
ence,  so  tlmt  a  large  quantity  of  the  gaseous  mix-  | : 
tnre  may  be  quickly  united. 

Chemical  combination  of  two  bodies  seems 
of^vn  to  take  place  only  by  the  c^  affinity  of  other  j 
bodies  with  each  other.  Thus  nitrogen  and  hy-  ^ 
dr(^en  gases  do  not  form  ammonia  hy  direct  1 
union,  but  by  the  oxidation  of  tin  by  nitric  acid  , 
or  by  nitric  oxide  and  water  ;  the  metal  abstracts  ' 
oxygen  both  from  the  water  and  nitrous  body, 
evolving  nitrogen  from  the  latter  and  hydrogen  ^ 
from  the  water,  which,  in  their  then  nasoent  i 
state,  combine  to  form  ammonia.    Such  com-  |[ 
binations  of  bodies  in  their  nascent  state  are 
very  numerous,  and  we  are  unable  to  produce  a  ; 
laige  number  of  them  in  any  other  way ;  snch,  | 
for  example,  are  numberless  artificial  compounds,  [ , 
developed  in  the  proviuco  of  organic  chemistry.  '! 

There  is  auuther  singular  opttratiun  of  afhuity  I 
allied  to  the  preceding,  whidi  is  not  wdl  nnder- 1 
stood.    It  mayl»e  termed  inducing,  indue! h-e,  or 
imparted  ajiinity.    Attention  was  drawn  to  it  by  ' 
Idebig,  in  a  general  way,  who  classified  some  of  ' 
the  fiusts  hythe  law,  that  a  bodywhile  in  the  act , 
of  combining  has  the  power  of  imparting  the  ' 
same  action  to  another  body  in  contact  with  it, 
inducing  it  to  unite  with  a  third  body,  when  it  I 
would  not  have  done  so  under  similar  droum-  '  | 
staaiMty  without  such  contact.    Nitrogen  and 
ov yir^n  do  not  unite  by  heat,  and  indeed  difficultly 
in  any  way  ;  but  hydrogen  burned  iu  the  air  pro- 
dttces  water  containing  nitric  add  -,  platinum  is 
wholly  insoluble  in  and  not  oxidized  by  nitric  . 
acid  when  alone,  but  it  is  so  when  alloyed  with 
silver.  This  interesting  subject  is  deserving  of 
a  full  and  extended  investi^ion,  which  would 
unquestionably  lead  to  a  much  more  thorough  i 
knowledge  of  the  operations  of  affinity  than  we 
at  present  possess. — BwUitand  Boyi'i  JUnc^ih-  tj 
ftdia  of  Chemittrjf,  | ' 

AFRICAN  ALMOITD,— botanioaUy  Brab^um, 
A  tender  evergreen  tree  of  the  Protea  family.  It  | 
attains  a  height  of  fifteen  feet   and  its  racemes  ; ; 
of  splendid  flowers  have  been  compared  in  their  j 
^peanoot  to  a  soeptre. 

AFRICAN  lALYf—hot&aically Aff(tpanf/iits.  A 
gcnuB  of  flowering  bulbous-rnnted  plants  of  the  ' 
hemerocallis  or  day-lily  family.    They  are  much  ,  j 
esteemed  by  gvdcoMs,  and  cany  hai^some  blue  1 1 
f  owers.   The  number  of  species  is  only  three.  { 

AFRICAN  MARIGOLT).— l)otanically  Tm/ff^j 
ereeta,  A  well-known  and  favourite  annual 
flowering  plant  of  the  composite  tribe.  It  is  a 
native  of  MexkM^  hut  has  long  heen  natnralised 
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and  generally  diffused  in  tlio  gardens  of  Great 
Britain.  Its  popular  epithet  '  African'  is  an  ab- 
surd misnomer.  Five  varictiei  of  the  plant  were 
enhivaied  ia  tlie  dayi  of  Miller,<— the  pale  yel> 
low,  the  deep  yellow,  the  orange-coloured,  the 
middling,  anfl  the  swoet-sccnt-'d  Unless  the 
seeds  are  carefully  gathered  from  the  finest 
floirer«y  all  the  varieties  are  very  apt  to  degen- 
erate. The  plant  flowers  from  July  till  the  sea- 
son of  frost. 

AFTERBIRTH.  The  membranaceous  or  solid 
discharge  which  follows  the  expulsion  of  a  foetus. 
It  is  teohnieaUy  called  jiaeemta,  from  its  simi- 
larity of  form  to  a  cake.  See  articles  Anoanoir 
and  Partcritiox. 
AFTERGRASS.  The  second  crop  of  grass  in 
I  a  season,  or  that  which  grows  alter  mowing. 
The  word  is  often  applied  to  the  second  crop  of 
grass  under  any  conditions,  and  sometimes  even 
to  the  grass  which  is  cut  after  some  kinds  of  com 
crops;  but  it  is  better  understood  when  lestiioted 
to  the  second  crop  of  meadow  lands,  or  to  that 
which  follows  a  fir>t  and  mown  grass  crop.  The 
late  Mr.  G.  Sinclair,  who  conducted  a  course  of 
elaborate  experiments  to  aooertain  the  oomparar 
tive  nutritiousncss  of  the  Tarious  grasses  to  one 
another,  and  of  the  same  grasses  under  different 
conditions,  found  that  a  certain  quantity  of  per- 
ennial ry^^rass,  when  taken  in  flower  from  a 
water  meadow  which  had  been  fud  off  with  sheep 
till  the  end  of  April,  contained  72  grains  of  nu- 
tritious matter, — that  the  same  quantity  taken 
from  a  portion  of  the  same  meadow  which  had 
not  been  fed  off,  contained  100  grains, — that  the 
same  qnantitr  taken  from  a  rich  old  depastured 
field  which  had  been  shut  up  from  stock  at  the 
end  of  April,  in  order  to  its  yielding  a  crop  of 
hay,  contained  95  grains,— and  that  the  same 
quantity  taken  from  a  portion  of  the  Bamo  field 
which  had  not  been  recently  depastured,  con- 
tained 120  grains.  This  analysis  not  only  is  of 
great  general  interest,  for  erincing  how  very 
widely  the  intrinsic  valtio  of  a  p^rass  varies  under 
different  conditions  of  growth  ;  liut  also  possesses 
special  interest  on  the  subject  of  aftergrass,  as 
diowing  that  the  plants  of  which  it  oonsi^  are 
likely  to  be  nrnch  affected  in  their  worth  by  the 
treatment  which  the  field  receives  both  Viefore 
the  growth  of  the  spring  crop  and  after  it  is  cut 
down.  Mr.  Sindair  analysed  64  drachms  weight 
of  each  of  several  kinds  of  grasses  in  the  spring 
crop,  and  in  the  aftergrass  of  meadows,  and  found 
the  following  results  ;---8weet-soented  vernal  grass 
oontained  1  drachm  3  grains  of  nutritious  matter 
in  the  spring  crop,  and  2  drachms  1  gnin  in  the 
aftergrass;  sweet-scented  soft  grass  contained 
4  drachms  1  grain  in  each  of  the  crops  ;  smooth- 
stalked  meadow-grass  contained  1  dradim  3  grains 
in  each  of  the  crops ;  short  blue  meadow-grass  con- 
tained 2  drachms  in  each  of  the  crops ;  cow  grass 
contained  2  drachms  1  grain  in  each  of  the  crops ; 
creeping  fescue-gran  contained  I  drachm  2  grains 
in  eaoh  of  the  crops ;  round  panided  oodcWoot 
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grass  contained  2  drachms  1  grain  in  the  spring  ; 

crop,  and  1  drachm  2  p^ins  in  the  aftergrass  ; 
meadow  fo.t-tail  grass  contained  3  drachms  I  grain 
in  the  spring  crop,  and  8  drachms  In  the  after- 
grass ;  larger-leaved  creeping  bent-crested  dogV 
tail  grass  contained  4  drrtchms  1  grain  in  the 
spring  crop,  and  2  drachms  2  grains  in  the  after- 
grass ;  hard  fescue-grass  contained  3  drachms  S 
grains  in  the  spring  crop,  and  1  diadun  1  grain  ^ 
in  the  aftergrass  ;  Welsh  fescue-grass  contained  |  • 
2  drachms  1  grain  in  the  spring  crop,  and  I  drachm 
1  grain  in  the  aftergrass ;  and  ydlow  oat  grass 
contained  3  draidim»3  grains  in  the  spring  crop, 
and  1  drachm  1  :^rain  in  the  aftergrass.    Thus  I  j 
only  one  of  the  grasses,  and  that  a  mere  condi-  '  j 
meat,  was  found  of  greater  value  in  the  alter-  \ 
grass  than  in  the  spring  erqi;  Ave,  and  these  of  j 
only  second  or  third  rate  importance,  were  found  i 
of  equal  value  in  the  two  crop'? ;  nnd  six,  of  agsjre-  '  j 
gately  more  important  character  than  the  others, 
wm  found  to  be  of  very  mnch  greater  Talne  ia 
the  spring  crop  than  in  the  aftergrass.    Yet  the 
case  of  perennial  rycj^rass  already  stated, — on 
account  of  its  being  the  case  of  by  far  the  bulkiest  j 
of  the  artifieial  grasses  osnany  grown,  and  on  ; 
account  also  of  the  very  marked  variations  which 
it  exhibits  in  the  value  of  the  plant  under  differ- 
ent conditions  of  growth, — is  much  the  most  im- 
portant of  them  all,  and  strongly  proves  Uie  ne> 
cessity  of  making  the  principles  and  calonlntiOfia 
of  an  enlightened  economy  to  bear  ttpOIX  the  gm- 
eral  treatment  of  grass  lands. 

nie  aftergrass  <d  vimdfffniiii  iU  Unds,  when 
not  designed  to  be  out  down  for  hay  or  rowan, 
ought,  in  every  well-regulated  system  of  hus- 
bandry, except  in  extraordinary  circumstances, 
to  be  fed  off  during  autumn  and  the  earlier  parts 
of  winter.  If  the  lands  be  firm,  and  the  season 
dry,  the  grass  may  be  consumed  by  any  class 
of  stock  ;  but  some  meadows  cannot  without 
damage  be  depastured  at  any  time  by  horse  or 
black  cattle,  and  most  meadow  lands  are  un- 
suited  for  them,  or  for  any  Ptoek  but  sheep  dur- 
ing winter.  The  bite  of  horst-s  is  so  close  as 
often,  in  soft  ground,  to  tear  up  the  herbage,  to 
the  damage  or  destruction  of  its  roots ;  and  the 
tread  of  black  cattle,  on  clayey  or  moiet  grounds, 
makes  holes  which  destroy  the  herbage  fur  years, 
and  which  bold  stagnant  water  to  the  utter 
damage  of  the  surrounding  plants.  An  exoellmt 
practice,  in  most  circumstances,  is  to  depasture 
aftergrass  with  heavy  stock  during  the  dry  part 
of  the  year,  and  to  restrict  it  to  sheep  during 
winter.  In  Middlesex,  black  cattle  ar»  nsnallj 
removed  from  meadow  lands  in  November }  hotseSi 
in  December;  and  sheep,  not  till  February.  But 
in  Leicestershire,  in  Lincolnshire,  and  in  many 
other  districts,  stock  of  all  kinds  are  allowed  to 
remain  on  meadow  lands,  not  only  during  winter, 
but  till  I\Iay.  and  sheep  even  till  April.  Much,  it 
is  obvious,  mast  depend  on  the  special  character 
of  the  lands  for  firmness  and  fertility ;  somethii^ 
also  on  the  partieular  diaracter  of  Che  season. 
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pirtiralarly  the  comparative  ilrvnesg  of  the  win- 
ter; aad  a  good  deal  likewise  oa  the  other  re- 
HMiMi  id  the  fiom  fat  tiie  su  pply  of  food  to  itook. 
let  S  fBOd  ftnner  will  be  charj  about  damaging 
the  young  grasa  by  too  advanced  pasturing  in 
^liqgi  he  will  take  care  to  prevent  the  grass- 
€f  hit  BMBdow  firom  dntuMillaB  1)j  tMring 
lad  imp  tiwding ;  and  for  these  naaoni)  bs 
25  for  others^ — if  not  urged  by  some  unusual  con- 
corrence  of  circumstances — ^he  will  have  all  his 
afta^gtMi  fid  off  dean  agaiaat  the  first  or  second 
stage  of  irinter,  and  win  poesQSi  a  suffioent  store 
if  hay.  straw,  mangel-wurael,  carrots,  turnips, 
and  other  storeable  provender  for  the  entire  feed- 
ing of  his  stock  during  the  middle  and  last  stages 
of  winter,  and  for  their  partiti  feeding  from  the 
beginninj     ?pring  till  the  month  of  May. 

A  peculiar  treatment  of  meadows,  called  fog- 
ging, was  ascertained  to  prevail  in  the  latter  hiJf 
of  the  last  century  in  South  Wales,  and  was  in- 
troduced to  English  biislanflrv,  and  recora- 
mended,  by  the  well-known  Arthur  Young.  This 
treatment — to  speak  paradoxically — converted 
the  whole  yearly  prroduoe  of  the  meadows  into 
aftjrjrass;  for  it  consisted  in  shutting  up  the 
meadoMrs  from  ail  stock  early  in  May,  and  keep- 
ing them  completely  untouched  by  scythe  or 
boLst  tin  November  or  DeoemlMr,  and  then  mak- 
ing them  thp  f'^f  din;; -ground  of  the  whole  Btock 
of  the  farm  till  next  May.  Many  yea«  ago," 
says  Mr.  Young,  "  I  knew  a  Sullulk  clergyman 
iih»  was  in  the  regular  habit  of  this  mngnlar 
pnctice,  and  spoke  of  it  as  a  most  profitable  one. 
I  hare  tried  it  thrico,  and  with  sni'rc9<^ ;  it  thick- 
ens berhagc  grcaiij,  and  yields  iar  more  valuable 
winter  and  spring  food  than  any  person  would 
expect  who  never  tried  it."  This  method,  how- 
ever, as  may  be  seen  at  a  glance,  can  hf  pr  tfit 
able  or  even  practicable  only  on  very  dry  tirm 
hnd;  and  henoe,  it  existed  in  Booth  Wales  only 
upon  upland  pastures,  and  was  tested  by  Mr. 
Young  upon  the  sandj  and  semiHoid  gronnda  of 
Norfolk. 

Another  praotioe  is,  after  catting  down  and 

removing  the  hay  crop  of  meadows,  to  keep  the 
aftergrass  untouched  by  either  beast  or  scythe 
iliroughout  the  autumn  and  the  winter,  and  to 
eapk^  it  for  the  spring  feeding  of  sheep.  This 
practice,  we  believe,  is  unknown  in  Scotland  or 
the  north  of  Kn  gland,  and  seems  to  us  at  once 
wasteful,  slovenly,  and  not  over  healthy ;  jet  it 
kaiheenreoommended  bj  sadi  eminent  men  as 
Toong  and  tfHshaD  nd  Dr.  Wilkinson,  and  is 
asserted  by  many  to  provide  the  cheapest  spring 
food  for  sheep  in  general,  and  a  better  food  than 
tanipe,  cabbages,  or  any  other  kind  whatever 
for  ewes  and  lambs.  Dr.  Wilkinson  says,  "  This 
foofl  with  him  (the  aflerj^es  kept  intact  till 
^rmg;  alForcLed  a  more  nutritive  and  healthful 
quality  of  milk  from  the  ewes  to  their  tender 
hmbs  than  turnips  even  in  their  best  state." 
Mr.  Marshall  says  that,  as  a  certfiin  and  wholc- 
iome  proviaon  for  ewes  and  lambs  in  earlj  spring, 


the  preserved  aftergrass  may  be  depended  on  as 
"  the  sheet-anchor,  in  preference  to  turnips,  cab- 
bages, or  any  other  species  whatOTer  of  what  is 
termed  spring-food."  And  Mr.  Toung  says,  If  a 
field  of  tliis  kfpt  nfterc^ra.ssbespen  nt  any  distance, 
it  appt^rs  most  unpromising,  being  of  the  colour 
of  very  bad  hay  ;  but  enter  it,  and  torn  aadethis 
ooTering  with  your  hands,  and  the  young  green 
growth  is  found  five  or  six  inches  high,  nursed 
up  by  the  shelter  and  warmth  of  the  autumnal 
growth.  I  have  often  shown  this  to  persona  on 
my  own  farm,  to  their  great  surprise.  The  sheep 
eat  both  togotlitr  ;  and  it  is  found  to  agree  with 
them  remarkably,  being,  as  it  were,  hay  and 
grass  in  the  same  mouthful.  I  do  not  conceive 
that  it  is  possible  to  keep  a  full  stock  of  sheep  so 
clieaply  in  April  by  any  other  method  as  by  this." 
Our  objections  to  the  practice — subject  however 
to  such  alight  modifications  from  peeuUar  dr- 
oamstanoes  as  probably  account  for  the  reoom- 
mendations  of  those  emineut  agriculturibts — are 
that  the  grasses  matured  in  autumn  are,  in  a 
great  measure,  wasted,  —  that  the  remains  of 
these  grasses,  in  the  form  of  what  Mr.  Toung 
most  inappropriately  terms  "hay,"  are  half-rotted 
by  the  moistures  of  winter,  and  cannot  be  whole- 
some food, — that  some  of  the  spring  grasses  are 
prematurely  bitten  down,  and  probably  damaged, 
— and  that  the  whole  of  tlic  lands  arc;  liable  to  a 
choking  moisture  about  the  roots  of  their  plants, 
and  will  be  found  more  or  le^s  overrun  by  slugs 
and  insects.  Some  allowanee,  and  possibly  an 
ample  unu,  must  be  mr.de  fur  tli'j  dry  climate, 
the  arenaceous  soils,  and  the  peculiar  grasses 
which  have  biseu  concerned  in  tlie  successiul  in- 
stances of  kept  afteigrass  ;  bnt  on  the  usnaUj 
moist  winter-grounds  of  Scotland  and  the  north 
of  England,  and  with  the  ordinary  mixtures  of 
pasture-grasses,  whether  spontaneous  or  sown, 
we  ahoold  expeot  every  fanner  who  might  try 
this  practice  to  find  it  at  once  dear,  dirty,  and 
unwholesome.  A  little  confusion  cxist.^  as  to  the 
proper  name  for  kept  aftergrass,  Mr.  Young  call- 
ing it  rowm  and  the  Bev.  Mr.  Bham  calling  It 
fog, — while  the  former  name  is  more  commonly 
applied  to  the  cut  autumn  crop,  and  the  latter  to 
the  kept  grow  ing  grass  of  the  whole  year  for  the 
spring  feeding  of  the  entire  stock  of  the  form. 

In  the  northern  districts  of  England,  the  after- 
grass is  frequently  kept  untouched  till  Xoverabcr 
or  even  a  later  period,  and  is  then  used  for  the 
ftttening  of  stock  for  Uie  shambles,  or  for  the 
pasturage  of  oows  in  ordw  to  the  manufoctare  of 
cheese  of  superior  qiiality.  Bnt  this  practice,  as 
already  hinted,  occasions,  in  almost  every  in- 
stance^ an  extensive  destruction  of  the  grass- 
plants  of  meadows ;  and  it  also  causes  the  neglect 
or  loss  of  the  lower  growth  of  the  gm{«es  which 
cannot  be  bitten  by  cows,  but  might  be  fully 
available  for  sheep.  ^Hie  name  eddM  is  applied 
to  the  aftergrass  treated  according  to  this  prae- 
tice ;  and — as  another  instance  of  the  looseness 
of  agricultural  nomenclature — the  same  name  is 
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applied  to  the  gran  whidl  growB  ftlBoiig  flie 

tfeubble  of  cut  corn. 

We  have  hitherto  viewed  the  aftergraas  as 
Mten     or  eonstittttiog  puture ;  Imt  w«  aniBt 
now  glance  at  it  as  cut  down,  and  oonstitating 
hay  or  rowen.   In  the  former  light,  it  is  properly 
aftergrass ;  and  in  the  latter,  it  becomes  teohni- 
ealfy  aftermath  or  kMemta^.  When  meadow 
lands  arc  rich,  or  when  meadow  hij  it  valuable, 
the  treatment  of  the  after|^sM«  as  a  crop  for 
mowing,  will  usually  be  found  profitable.  Yet  no 
genend  role  can  be  givHi  ta  ahow,  in  every  esse, 
whether  the  depasturing  or  the  mowing  he  the 
preferable  course.   When  abundan  cr  of  manure 
can  be  procured,  or  stimulating  irrigation  can  be 
praetiwd,  or  laoib-iaclcing  is  proviJMit,  or  fhft 
market-price  of  hay  is  high,  moot  himm  inll 
probably  judge  it  wise  to  cut  a  second  crop  of 
hay,  and  to  assign  only  the  aftergrass  of  that 
Moond  orop  to  tiw  dqpMtatfaig  of  «tock.  Tet  in 
the  aeigfaboariiood  of  London,  where  nMonm  is 
very  abundant,  thifl  prnctico  i«  rornrded  as  un- 
economical and  ultimately  mischievous.  When, 
on  the  other  hsnd,  a  meadow  ie  wauaaStf  low, 
wet,  and  retentive  of  wattf,  it  ought  to  be  en- 
tered as  seldom  as  possiMo  "hv  r^tork,  nnd  will 
yield  better  aggr^ate  returns  from  second  mow- 
ings tiun  if  it  wm  trodden  and  ruptund  by  a 
full  course  of  eating  off.  In  most  or  all  other 
circumstances,  a  Tncadow,  if  made  to  yield  two 
crops  of  hay  in  the  year,  is  certain  to  suffer  more 
or  len  eslumstion,  and,  by  wanting  a  requisite 
degree  of  pounding  and  abrasure  from  the  feet  of 
sheep  or  cattle,  -would  probably  become  more  or 
less  infested  with  the  vegetation  of  moss  plants. 
As  regards  n  field  of  sown  grasses,  however,  the 
desire  and  effort  of  almost  every  ftnner  are,  by 
all  means,  to  obtain  if  possible  a  good  seoottd  crop 
of  hay. 

The  catting  of  the  second  crop  of  grass  re- 
quires more  skill  and  attenti«m  on  the  part  of 

the  mower,  than  the  cutting  of  the  first.  The 
grass  of  the  second  crop  is,  in  general,  much 
lighter  and  shorter  than  the  grass  of  the  hrst ; 
and  the  soytiie,  exoept  when  in  the  hand  of  an 
expert  workman,  is  apt  t  slice  it,  f-lip  through 
it,  or  even  rise  over  it.  "  Crops  of  this  sort,"  re- 
marks Mr.  Loudon,  "should  always  be  cut  as 
roudi  as  possiUe  when  tiie  dew  is  upon  them, 
and  as  soon  as  ever  there  is  a  tolerable  growth  ; 
as,  by  waiting,  the  season  is  constantly  getting 
more  uafavoural>le  for  making  them  into  bay  ; 
and  when  not  wdl  made,  this  hay  is  of  little  or 
no  value."  Another  important  matter  is  to  have 
the  piirface  of  the  meadow  in  a  firm  condition, 
and  with  levels  or  slopes  or  inclined  planes  as 
soMMth  if  pessiUs  as  a  bowBnj^^woB ;  for  if  tiie 
surface  be  otherwise — especially  it  it  abound  in 
roughnesses  and  tiny  undulations,  the  Bcythe 
will  cut  down  only  the  body  of  the  longest  grasses 
and  the  tops  of  some  of  the  shoHerones,  and  will 
leave  an  amount  of  underetuliltle  of  tall  plants 
and  thiok  mattinf  of  dwarf  plants  probablj 


quite  as  great  as  the  portion  of  herbage  it  re- 
moves. If  a  complete  depastiirin?  with  sheep  is 
to  follow  the  mowmg,  the  smoothness  of  the  sur- 
Cmo  is  of  less  oonseqnenoej  but  if  only  lb  partisl 
depasturing  or  no  depasturing  whatever  is  to  fol- 
low, the  annual  Ices  occasioned  by  the  roughne« 
of  a  meadow's  surface  may  be  very  serious. 

The  hay  of  the  aftenaath-^teohnieally  oalled 
rotm* — ^is  inferior  in  value  to  that  of  the  spring 
crop.  The  main  reason  of  this  is  its  great  com- 
parative deficiency  in  nutritious  properties,  as 
shown  by  the  analysis  of  Mr.  Slnebir  whibh  wt 
noticed  at  the  outset ;  and  another  reason  is  that 
it  wants  the  seed-stalks  of  the  plants,  and  in  con- 
sequence is  defective  in  some  chief  ingredients 
of  theciieintealooaapooiUonof  goodftddisr.  This 
hay  is  not  suitable  for  horses,  espeobl^  for  rach 
as  work  hard,  or  are  driven  fast,  or  evince  any 
tendency  toward  feebleness  in  the  lungs ;  yet  it 
is  quite  good  for  sheqi^and  bbdk  cattle,  and  par- 
ticularly for  ewes  and  milk  cows.  Rowcn,  when 
well  saved,  i?  pvcn  a  very  pr<^fitn>il<>  fodder  for 
cows  giving  milk ;  for,  in  consequence  of  its 
being  of  a  soft  and  sueotdent  nature,  and  not  so 
heating  as  other  sorts  of  hay,  it  ii  irell  fitted  to 
produce  n  large  flow  of  milk.  A  consideration 
dosely  akin  to  this,  is  one  reason  whjr  dairy  far- 
mers cut  the  grass  of  their  meadow  bads  so 
many  tfanss  during  summer ;  tiiough  two  othsr 
reasons  rtre  the  procuring'  of  the  fodder  in  a  very 
tender  and  succulent  condition,  and  another  is 
ih9  stimnlating  of  the  grass  plants  to  extend  sad 
mnU^Iy  their  herbage.  Bowen  is  Suitable  and 
beneficial  for  feeding  such  ewes  as  arc  suckling 
house-lambs  during  winter,  because  in  their  me, 
as  in  the  oow's,  it  produces  a  comparatively 
large  flow  of  nulk ;  and  ft  is  well  adapted,  also, 
for  the  feeding  of  such  sheep  as  require  the  aid 
of  hay  during  winter,  and  for  the  support  of 
calves  and  of  all  sorts  of  young  cattle  which  are 
kept  as  store  stock. 

The  failure  of  the  second  crop  of  clover  in  any 
of  the  prevalent  rotations  in  approved  mixed 
husbandry,  is  now  unhappily  an  event  of  frequent 
ooourrenoe,  and  produoes  dl  the  effeets,  in  6m 
economy,  of  the  failure  of  aftermath,  and  in  fact 
is  often  spoken  of  under  that  designation,  A 
frequent  device  hitherto  for  compensating  for 
the  foilure,  or  obtaiidng  a  snbsUtute  for  the  pio- 
vender  a-wanting,  is  to  grow  tares.  But  this  crop 
has  the  serious  double  'liFndvantage  of  greatly 
exhausting  the  soil,  and  uf  not  afi'ording  in  its 
green  rtate  sufiloiait  nourishment  for  bard-work- 
ing animals.  A  much  more  suitable  substitute 
is  a  combination  of  such  grasses  n'^  will  mature 
their  culms  or  flower-stems  in  the  game  season 
in  whiob  they  are  sown,  and  arrive  snooeorioosllr 
at  height  and  ripeness  so  as  to  afford  a  succes- 
sion of  forage,  and,  at  the  same  time,  admit  oi 
being  treated  as  the  basis  of  a  grass-course  ot 
several  years  in  oootfnuanoe,  or  of  what  is  tech- 
nically designated  permanent  pasture.  A  com- 
bination of  eacaotly  this  diaracter  is  recommended 
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Iff  Mr.  Bishop  of  Metbyen  Castle,  in  a  paper 
which  was  published  among  the  Highland  80- 
I  ]  cietj  B  Prise  Eesajs  in  1839,  and  is  stated  to  have 
i   '  iMpnt  totfa0  t«fe  «f  «fip«rim«iilB  tiM  MiiltB 
j    \  tt  wbidi  excited  the  attention  and  the  high 
'  ■  gratification  of  several  gentlemen  in  the  vicinity. 
JCr.  Bishop's  first  combination  of  seeds  consisted 
'  i  tf  4badieli  of  Italum  ryegrass,  Xo^mhi  lidietm, 
— S  lb,  of  broad-leaved  Timothf-graas,  Phlevm 
pn^eM  —  A^  pecks  of  fesctie  grasses,  including 
!  I  2^  pedes  of  meadow  feacue,  FtMuca  prtUentU, — 
ntkflf  eriaMon  dover  seed,  Trifoliwm  imoanM- 
\  ' :  im,  8  Tb»  fed  clover,  Trifolium  jyratense, — and, 
to  secure  peramnent  pasturage,  12  lb.  of  white 
I  I  doTcr,  Trifolium  tyj^eM, — the  whole  sown  on  the 
of  May,  on  ftboat  S|  imperial  mkb  of  land ; 
i     and  80  astonishing! \  did  it  growtiiat  it  yielded 
a  mowing  for  the  food  of  horses  on  the  15th  of 
Augost,— it  was  afterwards  partly  cat  a  second 
^  hiw^  Mid  it  4}oiLtiiiii6d  to  jicM  an  ilnQidaiit 
'  '  appljtill  tiM  end  of  October.   "The  weight  of 

•  green  produce  cut  in  a  dry  ?tatc  on  the  Snth 
September,  yielded  at  the  rate  of  10  tons  7  cwt. 

I  fcr  inperial  acre,  and  in  hkj  S  ton  3  «irt.^ 
Ifr.  BUiop's  combination,  in  the  second  jew  of 
hi*  f  tfcTimpnt,  had  also  distinguished  BUCoeM; 
md  it  differed  from  the  first,  by  increasing  the 
[  nl  cbi«r  to  7  lb.,  lessening  the  arimsoo  dorer 
I  to  IXIk,  adding  4  lb. per  nere  to  the  Timothy 
grass.  8f3din:r  if  lb.  per  acre  of  meadow  foxtuil 
I  grus,  Aiopecurus  pnUemit,  and,  to  secure  a  bet- 
I  ter  ftrm  of  permanent  pasture,  adding  some 
j  «f  tte  poa  and  festam  genera  to  the  white  cloTer. 

See  articles  Hay,  Gkass-Lanps,  Mkadow.  Snrr  r  . 
,  aad  Cattls. — A.  i'ounyV  Farmer^ a  Kalendar. — 
(  Bm^B  Otorgical  Hmtyt.  —  Sindair^t  Hortus 
(rmmineiu  Woiw9uiuUr~'£Of^»  PnKtieti  Agri- 
nb'trf. — Loudon's  Enc>fchj><edia  of  AgnctiUure. — 
BkanCi  Dictionary  of  the  Farm. — Sinclair's  Code 
if  Ajrieulture. — UprouleM  JVttUiae  on  Agriculture. 

•  -AwfAi^  «ndSSfWuaeHan$rf1k$  JBSjfKUtnd 

AHERMATH.   See  Afterobass. 

AGAMOUS  PLANTS.  That  class  of  plants  in 
«Udi,  It  b  uppoaed,  fliat  no  prooea  of  feoon- 
&tion  takes  place,  or  in  which  there  are  no  floral 
organs,  or  only  such  as  have  hitherto  eluded  the 
research  of  the  naturalist.  See  Acotrixnoaous 
Puna. 

AGAPAXTnTTS.   See  AlMOiir  Lilt. 

AG  ARIC.  A  white  fungna,  used  in  medicine 
by  dyera.  The  kind  used  in  medicine  is 
'  mnMfciiBy  coQod  ftonale  a^ric,  and  grows  on 
hrches;  and  the  kind  OMd  by  dyers  is  called 
lale  agaric,  and  gn<w8  (m  oaks.  It  wa«  formerly 
^  u  a  s^iio,  but  is  now  chiefly  used  for  pre- 
pubf  oModbif  or  Cterman  tinder. 

AOARICUS.  The  portion  of  the  gveii  fiottily 
r.f  fnnri  Trhirh  15  represented  by  the  cuHiTated 
uid  edible  mushroom.  See  MusnaooM.  The 
VnciofAgiErief  indigcnooa  to  Gnat  Britain  an 
eiceedingly  numerous ;  and,  ezoept  in  a  few  in- 
■tonoa^aUaiodMidedljpoiaoaoai.  Adiaoovoy 
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WAS  made,  about  five  years  ago,  that  two  or  three  ^ ' 
of  the  species  form  by  deliquescence  an  inky  flnid .  [ 
which  dries  into  a  bister-coloured  mass,  is  capa- 
ble of  being  need  as  a  watefHsoIoar  ftr  dnmix^ 
and  retains  its  colonr  in  defiance  of  all  the  com- 
mon chemical  agencies.    T>r.  Coxe  of  America, 
who  put  the  discovery  completely  to  the  test, 
ia  djapeaed  to  tbink  that  the  ddiqneaomt  ftingi 
might  be  prepared  Into  an  exoellMit  India  ink  ; 
that  its  dried  deposit  mixed  with  oil,  might  pro- 
Hbly  answer  for  engravings ;  and  that,  as  the 
Ink  appeaia  to  be  indeatnietibie  by  any  agency 
short  of  burning,  it  might  be  tried  for  the  filling 
up  of  bank  notes  nnd  other  valuable  pni'frs.  The  , 
kinds  of  Agarici  which  possess  the  inky  property  j 
appear  to  be  thoae  designated  oasfus,  c^indrietu,  ; 
and  porceUanetu.   A  property  somewhat  akin  to  | 
that  of  these  inky  species  exists,  in  n  pmall  de-  | 
gree,  in  most  mushrooms,  and  afibrds  a  ready 
meain  of  separating  the  large  nninben  of  them 
which  are  poisonon^  from  the  few  whieb  are 
edible.    If  n  silver  spoon,  a  silver  coin,  or  an 
onion,  be  dipped  into  a  vessel  of  seething  mush* 
toolDi,  it  wOl  be  atained  into  a  daikidi  eolonr  \ 
when  the  mushrooms  are  pofaonoaa,  nnd  quite 
nnstairtod  M-hcn  the  mushrooms  are  wholesome. 
Whenever  a  fungus  is  pleasant  in  flavour  and 
odour,  it  may  be  considered  wbdesome ;  if,  on  I 
the  contrary,  it  have  an  edfenrive  smell,  a  bittar,  < 
astringent,  or  ??ty]  tic  fa^tc,  or  pvpti  if  it  leave  an 
unpleasant  flavour  in  the  mouth,  it  should  not  1 
be  considered  fit  for  food.  The  colour,  figure,  and 
texture  of  theee  vegetables  do  not  afford  any  ! 
characters       Trhirh  ^  r  ran  safely  rely  ;  yet  it 
may  be  remarked,  that  in  c  V  ':r,  the  pure  yel-  ; 
low,  gold  colour,  bluish  pale,  dark  or  lustre  brown,  \ 
wine  red,  or  the  videt,  bdoog  to  many  that  are  \ 
esculent ;  whilst  the  pale  or  sulphur  yellow,  bright 
or  blood  red,  and  the  greenish,  belong  to  few  but 
the  poisonous.   The  safe  kinds  have  most  fre- 
qoently  a  Oompaoty  brittle  texture ;  the  flesh  ia  | 
white ;  they  grow  more  readily  in  open  places,  i 
such  as  dry  pastures  and  wa.fte  lands,  than  in  1 
places  humid  or  shaded  by  wood.   In  general,  i 
those  shoidd  be  suspected  which  grow  in  caverns  ' 
and  subterraneous  passages^  on  animal  matter 
undergoing  putre&ction,  ai  well  as  those  whose  : 
flesh  is  soft  or  watery. 

AOATR  Sea  AnsncAir  Atoa. 

AQE  OF  AUniALS.  Either  the  avenige total 
Hfetime  of  any  species  of  animals,  rr  thr  succeas- 
sive  or  precise  period  of  lifetime  of  any  individual 
of  a  species.  In  general,  the  term  of  Ufe  among 
the  mammalia  is  in  direct  proportion  to  the  time 
whirb  they  severally  take  in  arriving  at  their  full 
growth,  ezcluaive  of  the  period  of  gestation.  Buf- 
ibm  caloalated,  from  many  obserrations,  that  they 
lived  sefven  times  the  period  of  growth ;  but  it  is  , 
very  often  only  ?:x  timo?,  this  prrinrl.    Amonf^  '■■ 
the  most  remarkable  exceptions  to  the  above  rule,  1 
we  ind  man,  with  whom  the  average  doraUon  of 
life  is  fiir  less  than  that  of  other  qwdee,  relative  I 
to  hJa  time  of  growth.  Aa  he  does  not  attain  hla  I 
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ftill  size  until  about  the  age  of  twcntv  years,  his 
life  ought  to  average  a  dumtioa  of  120  to  140 
jexn.  Several  ifidiTidaalB  bave  attaiiMd  these 
ages,  and  some  have  even  passed  them  ;  hut  of 
those  few  who  survive  the  first  years  of  infancy, 
by  £m:  the  greater  number  do  not  pass  beyond 
^e  tgee  of  i^eDiy  or  eighty.  Thia  anomaly  to 
the  nde  of  Buffon  is  due  to  a  multitude  of  cir- 
cumstances, such  as  the  mode  of  life,  the  abun- 
dance and  excess  of  food,  the  want  of  temperance, 
and  other  remlti  of  an  imperfect  and  miedireeted 
civilization.    For  the  same  reason,  the  relation 
which  the  period  of  growth  hears  to  the  whole 
term  of  life,  is  not  without  many  exceptions 
among  the  domestic  animals.  On  the  one  band, 
they  receive  the  influence  of  a  superabundant 
nourishment,  and,  on  the  other,  are  more  fre- 
quently preserved  from  those  excesses  to  which 
this  abnndanoe  might  have  giTen  rise.  Henoe, 
the  duration  of  life  is  often  prolonged  among  the 
domestic  animals  heyond  the  term  already  speci- 
fied. The  growth  of  the  horse  being  commonly 
completed  in  about  four  or  five  ]rears,  it  lives 
twenty-five  or  even  thirty-five,  provided  the  na- 
tural term  of  its  existence  has  not  been  shortened, 
as  happens  too  firaquently,  by  ill  treatment  of  every 
kind,  by  violent  fatigues,  as  wdl  as  the  want  of 
attention  and  suitable  nourishment.  This  animal 
presents,  notwithstanding,  several  in-tnnccs  of 
remarkable  longevity,  and  some  individuals  have 
been  known  to  attain  the  advanced  agee  of  sixty 
and  even  seventy  years.   As  the  ass  takes  nearly 
as  long  as  the  horse  in  reaching  its  full  growth, 
the  duration  of  its  life  ought  to  be  nearly  the 
same ;  yet  it  often  breaks  down  before  that  period 
through  injuries  or  neglect,  which  it  receives  most 
undeservedly  from  all  quarters.    It  is  observed 
that  animaU,  naturally  disposed  to  chastity,  live 
longer  than  those  of  different  propensities.  The 
mule  and  bardeau  are  usually  unable  to  procreate, 
and  accordingly  they  live  longer  than  cither  the 
horse  or  ass.    Very  frequently  mules  die  at  the 
age  of  forty,  and  one  has  been  known  to  attain 
the  age  of  eighty  years.  The  bull  takes  about 
two  or  three  years  in  growing,  and  the  natural 
period  of  its  life  terminates  at  fifteen  to  twenty 
years.    The  buffalo  approaches  the  former  very 
nearly  in  both  of  these  reepeota ;  yet  it  appears 
to  take  a  littlo  longer  time  in  reaching  its  full 
growth,  and  hence  lives  to  a  more  advanced  age. 
The  sheep  has  nearly  the  same  period  of  growth, 
and  also  a  corresp<^ng  period  of  life.  nMgoat 
approaches  to  the  same  terms,  both  in  respect  to 
its  growth  and  the  duration  of  its  existence ;  yet 
the  extreme  attachment  of  these  two  last-men- 
tioned tpedes  to  sexual  propensities  serves  to 
abridge  the  ordinxu7  Period  of  their  lives,  in  those 
few  cases  where  man  docs  not  terminate  their  ex- 
is^nce  suddenly  for  his  own  advantage.  The  hog 
being  two  years  in  attaining  its  ftdl  devdopment, 
may  reach  the  age  of  fifteen  or  twenty  years,  if 
not  fattened  before  the  term  of  puberty,  as  is 
most  commonly  done,  though  some  old  boars  have 


been  known  to  pflss  far  beyond  the  above  men- 
tioned terms.  SVe  may  thus  perceive  that  the 
rdatiom  of  the  period  of  growth  to  the  duration 
of  life  does  not  remain  constant  among  the  do- 
mestic animals.  It  is,  however,  more  precise  with 
the  wild  mammalia.  The  lion  lives  twenty-five 
yesMf  aoooiding  to  Bnfibn,  though  several  Hons 
of  the  Tower-menagerie  of  London  lived  in  con- 
finement to  the  extraordinary  ages  of  sixty-three 
and  seventy  years,  on  the  authority  of  Shaw. 
The  mooeeo  (Lemur  tatta)  lives  at  least  twenty 
yeai%  the  rabbit  eight  or  nine  ;  the  hare  seven ; 
the  mouse  only  a  short  time.  The  elephant,  it  is 
said,  lives  for  two  hundred  years ;  the  bear  thirty ; 
and  the  wolf  fifteen  or  twenty.  Fortiier,  thedog 
usually  lives  fourteen  year^  though  tlie  lives  of 
some  individuals  have  been  prolonged  to  twenty ; 
the  cat  lives  nine  or  ten  years,  and  the  dromedary 
forty  or  fifty.  Nothing  pontiveisknown  r^ard- 
ing  the  ages  to  which  the  seals  iad  the  cetacea 
respectively  attain  ;  it  is,  however,  probable,  from 
their  ne$x  approximation  to  the  fishes,  in  ext^- 
nal  characters^  tiiat  they  xesemUe  then  also  in 
the  average  duration  of  lift ;  in  other  wordi,  th^ 
live  to  a  very  advanced  age.  This  presumption 
LB  further  confirmed  with  the  seals,  by  the  fact 
that  they  take  a  vnry  long  time  in  growing.  Bat 
such  facts  as  these  are  of  a  thousandfold  less  inters 
est  to  the  farmer  than  the  indications  or  criteria 
of  particular  age  in  individual  horses,  cattle,  and 
iheep. 

Age  of  the  .2R>rae.— The  chief  criteria  of  a 

horse's  age  arc  certain  successive  and  distinctive 
appearances  of  the  teeth.  The  full  set  of  teeth, 
or  that  possessed  by  the  horse  during  the  period 
of  its  vigour,  amounts  in  number  to  forty,  and 
consists  of  nippers,  grinders,  and  (uj/ie.<.  The 
nippert  are  twelve  in  number,  six  above  and  sis 
below ;  they  are  situated  in  front,  and  correspond 
to  the  inoison  or  front  teeth  of  man  ;  and  they 
have  their  name  from  the  peculiar  action  with 
which  the  horae  twitches  or  nips  off  the  succes- 
sive portions  of  grass  on  which  be  browses.  A 
polished  and  exceedingly  hard  substance,  called 
enamel,  covers  all  the  parts  of  the  nippers  situated 
outside  of  the  gum  ;  and  as  this  is  gradually  worn 
away  by  the  action  of  the  teeth  in  gathering  food 
and  nipiung  the  grass,  n  portion  of  it  passes  over 
the  upper  stirfacc  of  tlie  teeth,  bends  inward,  sinks 
into  the  hon"  and  f  ims  a  little  pit ;  and  the  black- 
ening of  the  inside  and  bottom  of  this  little  pit  by 
tiie  food  constitutes  what  is  technically  called  the 
mark  of  age, — a  mark,  which  is  at  first  broadly 
distinct,  but  which  gradually  diminishes  in  con- 
sequence of  the  wearing  down  of  the  edge,  and 
which  therrfove  fynut,  during  aevwal  yean,  an 
unerring  criterion  of  the  animal's  age.  The  (uj/k-^ 
are  four  in  number,  two  above  and  two  below,  at 
the  sides  of  the  nippers,  separating  them  from 
the  grinders ;  th^are  satontedelosar  to  the  nip- 
pers than  to  the  grinders,  and  closer  to  the  nip- 
pers of  the  lower  jaw  than  to  the  nippers  of  the 
upper ;  and  they  increase  their  distance  from  the 
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grinders  in  both  jaws,  as  the  age  of  the  animal  ad- 
taacM.  Thejr  have  some  resemblance  la  form  to  a 
il  «me;  tiMy  pnifenide  about  an  indk  from  thie  gum, 
and  have  a  curved  and  sharp-pointod  extremity  ; 
tbejr  belong  far  le^  to  the  mare  than  to  the  male 
bone,  being  only  stumps  or  germs  in  the  former 
tlfiTO]pwnofage,tb(nigkftilI]rd«Tdopediiiihe 

htter  ;  and  thoy  perform  no  apparent  office  in 
mastication,  but  seem  to  have  served,  in  the  wild 
condition  of  the  horse,  as  his  principal  weapons 

.  ofoffivoe.  The  yrintbn  tXto  wiled  molMM,jaw- 
t>-ith.  or  back  tet-th — are  twenty-four  in  number, 
twelve  above  and  twelve  below  ;  they  are  strong 
double  teeth,  with  shiurp  edges,  but  gradually  lose 

!  tWrdanmemaiKdbeeomesmootbMtheMlim 
advances  in  n;^.;  ,  and  they  have  groat  strength 

,  and  endurance,  and  arc  employed  in  gprinding 
down  the  hardest  portions  of  the  horse's  food. 
KiMind,  similar  to  that  of  the  aippers,  oomptetelf 
covers  the  tops  and  sides  of  the  grinders  ;  but 
this  is  gradually  worn  from  the  tope  by  the  mutual 
attritbn  of  teeth  and  iood  ;  and  what  remains  is 
t  «i»qpo«aid  soitiuw  of  altflffiute  l»yen  (rf  onuted 
f'Ctraier,  enamel,  and  ivory.  Kach  grinder  of  the 
upper  javr  consisted  in  embryo  of  tive  bony  sub- 
itances  or  teethlets  agglutinated  by  a  powerful 
eement  into  one  Qompound  tooth;  and  oaoh 
grinder  of  the  lower  jaw  consisted  in  embryo  of 
four  t*ethlets.  and  is  smaller,  narrower,  and  more 
regular  than  au  upp«r  grinder ;  and  both,  in  con- 
aiqaenoe  of  their  oomfJez  formation  and  mutual 

adjastmont,  possess  a  power  of  trituration,  ft 
strength  of  resistance,  and  an  adaptation  to  the 
peculiar  wants  and  constitution  of  the  horse, 
vloeb,  in  oomnum  with  all  the  innnmerable  in- 
tricaclos  of  animal  organism,  strikingly  indicate 
ilie  wisdom  of  the  Creator.  Neither  the  upper 
nor  the  lowt:r  grinders  are  placed  horizontally ; 
Int  the  upper  have  their  Ugher  ude  vithouti 
and  shelve  inward ;  the  lower  have  their  hi^er 
side  within,  and  shelve  outward,— and  thus  they 
itcaieve  the  grinding  motion  with  a  facility  of 
aetioB  tad  a  maximum  of  power,  which  indicate 
the  beneficence  and  skill  of  tho  Almighty  Maker. 
Th?  highest  criteria  of  age  arc  afforded  by  the 
Qippers ;  the  next  higheat,  by  the  grinders ;  and 
Ihe  kttt,  by  the  tudaea. 

At  the  time  of  the  foal's  birth,  or  within  three 
or  four  daysafler  it,  the  first  and  second  grinders 
of  both  jaws  protrude  through  the  gums,  and  are 
"Biy  large  in  proportion  to  the  dae  of  the  jaw. 
About  seven  or  eight  days  after  birth,  the  two 
central  nippers  will  be  seen,  as  represented  in  Fif^. 
1,  Plate  J. ;  and  though  they  afterwards  seem  small 
ineMupariMm  with  tiie  permanent  teeth  of  the  ee- 
cond  set,  they  at  present  appear  so  large  as  to  fill 
th«  front  of  the  mouth.  Before  the  end  of  four 
wtxks,  the  third  grinder  protrudes  both  above 
end  below ;  and  before  the  end  of  eiz'  weeks, 
two  nippers,  additional  to  the  two  first,  and  at 
thfy  sides  of  them,  will  protrude  both  above  and 
Ociov,  80  that  if  you,  on  raising  a  colt's  lips,  tind 
that  he  has  only  fimr  nippers,  two  in  each  jaw, 


you  will  know  that  he  is  a  week  old  ;  but  if,  in- 
stead of  four,  be  perceives  eight,  as  in  Fi^.  2, 
Plali  yon  mnj  know  ho  has  been  dropped  at 
Ir  p.st  a  month.  At  the  end  of  two  n!on*!is  after 
birth,  the  two  first  nippers  will  have  attained 
their  full  height  ;  and  before  the  end  of  the 
third  month,  the  second  pair  will  be  on  a  level 
with  the  first.  From  the  third  month  till  between 
the  sixth  and  the  ninth,  both  pairs  of  nippers  will 
begin  to  be  a  little  worn,  and  their  outer  edge, 
which  was  originally  somewhat  sharp  and  raised, 
will  be  reduced  to  a  level  with  their  inner  edge. 
Between  the  sixth  month  and  the  ninth  month, 
a  third  pair  of  nippers  will  protrude  from  above, 
and  also  a  third  pair  from  below ;  thus  completing 
thecolt's  set  of  incisors,  as  in  Fi;/.^,  P'f'te  I  From 
this  time  till  between  the  second  and  the  third  year, 
the  several  pairs  of  nippers  will  undergo  change, 
and  indicate  age^  only  in  their  gradual  wear. 
The  foal's  nippers — altogether  twelve  in  number, 
and  technically  called  milk-teeth  or  foal-teeth — 
are  easily  distinguished  by  their  smallness  and 
whiteness  from  the  pomaasnt  ones  whieh  sucoeed 
them  ;  they  bear  considerable  resemblance  to  the 
foreteeth  of  a  man  ;  they  are  rounded  in  front, 
and  somewhat  hollow  behind  \  and,  previous  to 
their  being  worn  to  a  levd  by  use,  tiiey  posssm 
a  cuttin^^  surface,  with  the  outer  edge  rising 
slantin;^!y  above  the  inner  cdfre,  AVhcn  the  ani- 
mal is  a  year  old,  the  first  and  the  second  pairs 
of  nippers  are  nearly  level  on  the  snrlhoe,  and 

the  third  pair  hav^e  lost  some  of  their  slant  and 
shnrpTi"ss  ;  nnd  'the  mark'  in  the  tirst  pair  is 
w;de  and  iamt ;  in  the  second  pair,  darker,  longer, 
and  narrower  than  in  the  first ;  and  in  the  third 
pair,  darker,  longer,  and  narrower  than  in  the 
second,  p'ither  at  the  completion  of  the  first 
year,  or  soon  afterwards,  the  animal  gets  a  fourth 
grinder,  so  as  to  have  six  nippers  and  fSrar  grinders 
above,  and  the  same  number  bdow ;  and  from 
these  indications— liable,  however,  to  a  little  va- 
riation from  differences  in  the  time  of  wcauaig, 
and  in  the  nature  of  the  food  subsequently  used 
— its  age  may  be  accurately  known.  At  the  age 
of  ciprhtecn  months,  all  the  nippers  are  worn  flat ; 
and  the  mark  in  the  central  pair  is  much  shorter 
and  fiunter  than  at  twelve  months,  while  that  in 
the  other  pairs  is  also  much  changed ;  and  at 
the  ago  of  two  years,  the  indications  in  the  mark 
of  the  nippers  are  increased,  the  fifth  grinder 
protrudes  both  above  and  bdow,  and  the  front  or 
first  grinder  gives  way,  and  is  succeeded  by  a 
large  and  permanent  tooth,  the  first  of  the  set  or 
series  belonging  to  the  adult  horse. 

The  teeth  of  the  second  or  permanent  set  begin 
to  be  secreted  even  at  the  foal's  birth ;  they  slowly 
and  gradually  grow  beneath  the  roots  of  the  first, 
pre&sing  upon  them,  and  causing  them  to  be  taken 
progressively  away  by  the  abeorbent  vessds ;  and 
in  gsnatal  thej  continue  this  process  till  the 
crowns  of  the  milk-teeth  are  quite  Hfprived  of 
thuir  roots,  and  drop  out;  but  in  a  tew  instances 
they  push  so  fio'  by  the  dde  of  the  milk-teeth. 
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liiher  than  right  beneath  their  roots,  as  to  occ»- 
rion  ihair  temporary  transmutation  into  what  is 
technically  called  <vDolf»  teeth.  The  erown  of  a 
[    milk-tooth  pre?Til  fiideways  by       sraccessnr  i? 
I    pushed  out  of  its  place  to  the  forepart  of  the  first 
i   grinder ;  it  remains  there  for  a  oonaiderftble  time, 
I    causing  soreness  of  the  gums,  uid  •oiMtiimes  ex- 
coriation in  the  cheek ;  and,  very  generally,  it 
cannot  wisely  be  left  to  the  slow  prooess  of  ab- 
sorption for  remoTol,  but  must  be  forcibly  ex- 
tracted.  The  paiod  between  the  fall  of  the  first 
pair  of  milk-nippr^r?,  and  the  full  CTowth  of  fhcM'r 
successors,  afTurds  a  well-defined  indication  of 
age,  and  is  often  distinguished  by  difficulty  in 
the  oolft*^  gnang,  or  by  a  neoeiuty  for  his  being 
partly  fed  with  cut  food,  or  with  mashes  and  com. 
At  three  years  of  age,  the  teeth  of  the  oolt  will 
consist  of  the  central  pair  of  nippers,  large  and 
growing ;  the  other  two  ptin  of  nipper*  wasting ; 
and  Fix  LTrinrlcn;  nli ovo  and  six  below,  the  first 
i  and  the  tifth  L  vt  1  with  the  central  ones,  and  the 
sixth  protruding.    The  'mark'  in  the  central 
nippen  is  loi^,  nanowtdeep,  and  Undk ;  Hint  of 
the  pair  next  the  central  ones  is  nearly  extinct ; 
I  and  that  in  the  third  or  corner  pair  is  very  much 
rednced.    The  appearance  of  the  mouth  at  this 
j  time  is  shown  in  Fig.  4,  Plate  /.  Hm  indi- 
:  cations  of  age  here  are  so  many  and  strong — 
'  especially  those  afforded  hy  tht^  loivnoss,  large- 
I  ness,  sharpness,  and  broad  mark  of  the  new  or 
}  eentnl  nippen,  and  \ff  the  oompantive  tmall- 
,  ness  and  the  worn  condition  of  the  other  nippers 
'  — that  a  novice  might  snppKJse  nr>thing  to  be  more 
easy  or  certain  than  the  identifying  of  a  three- 
jwmAA  odt.  Tet  this  is  pcecLwly  the  period 
when  rascality  makes  its  first  great  attempt  to 
deceive  the  horse-purchaser.      The  ages  of  all 
horses  used  to  be  reckoned  from  May  ;  but  some 
ate  liMded  even  so  early  as  Januuy,  and  being 
:  actually  four  months  over  the  two  years,  if  they 
have  been  well  nursed  and  fed,  and  are  strong 
and  lai^i  they  may,  with  the  inezperienoed,  have 
an  additional  year  put  upon  them.  The  oentral 
idppen  an  ponobed  ardimwn  out,  and  the  others 
appear  three  or  four  months  earlier  than  they 
otherwise  would.  In  the  natural  process  they 
eonld  only  rise  by  long  pressing  upon,  and  cans* 
ing  the  absorption  of  the  first  set.   But  opposi- 
tion from  the  first  set  l)eintr  rpmoved,  it  is  easy 
to  imagine  that  their  progr^  will  be  more  rapid. 
Three  or  four  montiis  will  be  gained  in  the  ap- 
peanurae  <rf  the  teeth,  and  these  three  or  four 
months  may  ennl>lc  the  breeder  to  term  him  a  late 
wM  of  a  preceding  year.   To  him,  however,  who 
li  aoeutomed  to  hore^,  the  general  form  «P  the 
animal,  the  little  devdopment  of  the  forehand, 
the  coTitinnancc  of  the  marV  on  the  next  pair  of 
nippers,  its  more  evident  existence  in  the  comer 
ones,  some  enlargement  or  irregularity  about  the 
gams  from  the  violence  used  in  forcing  out  the 
teeth,  the  small  growth  of  the  first  nrid  fiflh 
grinders,  and  the  non-appearance  of  the  sixth 
I  grinder,  which,  if  it  is  not  through  the  gum  at 
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three  years  old,  is  swelling  under  it,  and  prepar- 
ing to  get  thNQghr— at^  or  aD  of  those  oiMoiBp' 
stances,  carefully  attended  to,  will  be  a  soffioient 
pr^cnrity  against  deoeption.*'<~[reiM0  «»  tkt  [ 

Morae.]  : 
At  tfaiee  years  and  n  half  of  age,  or  between  • 

that  period  and  fonr  years,  the  second  pair  of 
grinders  and  the  second  pair  of  nippers  will  be  ' 
shed,  the  central  pair  of  nippers  will  have  at- 
tained nearly  their  full  sixe,  the  second  pair  <^ 
new  or  permanent  nippefS  wiU  be  beginning  to 
protrude  from  the  gum,  and  the  third  or  comer 
pair  of  nippers  will  be  worn  down,  diminished  in 
breadth,  and  divested  of  a  oonsiderable  portion  of 
their  mark.   Any  attempt  of  the  horse-dealer  to  | 
give  the  animal's  mouth  at  this  time  the  appear-  j 
anoe  of  an  additional  year,  may  easily  be  detected 
by  a  similar  examination  to  that  for  discovering 
the  ftand  upon  a  thvee-ysaiHild  ooU.  At  font 
years  of  age.  the  permanent  central  nippers  have 
attained  their  full  size,  and  are  beginning  to  lose 
a  portion  of  their  edge  and  of  their  mark  ;  the 
second  pair  of  permanent  nippers  are  perUally 
developed,  and  have  a  deep  mark,  extending  I 
quite  across  them  ;  the  corner  nippers  are  larger  f 
than  the  second  pair,  yet  have  diminished  in  their  : 
own  MM,  and  almost  wholly  loet  their  mark ;  the 
sixth  grinder  has  attained  the  same  level  as  the 
oth^^r  jrrinders  ;  nnd  in  males  the  tushes  begin  to 
appear,  though  in  mares  only  the  germs  of  the  ; 
tttshes  as  yet  exist,  and  even  Aeee  only  In  the 
chambers  of  the  jaw.   The  appearance  of  the 
mouth  of  a  four  -  year  -  old  colt  is  shown  in 
Fiff.  5,  Phue  J.   Btrenuous  eflforts  are  usually 
made  by  didioneet  dealsrs  to  pass  oflT  a  fonr-yeni>- 
old  colt  for  a  five-year-old  horse ;  but  these  may  ' 
be  detected  by  the  unworn  condition  of  the  first 
and  second  pairs  of  nippers,  by  the  smallnees  and  \ 
unmarkedness  of  the  oomer  lUppers,  by  the  esa^ 
bryo  condition  of  the  tushes,  by  the  SB&allness  of  I 
the  second  grinder,  and  even  by  the  comparative 
thickness  and  small  depth  of  the  whole  mouth. 
The  toabsa,  however,  if  treated  as  the  sole  cri- 
terion, may  posdUy  occasion  the  animal  to  be 
pronounced  younger  than  he  really  is ;  for  while 
they  cannot  be  forced  by  knavish  practice  into 
a  greater  advanoe  of  development  upon  ttntnre 
than  a  few  weeks,  they  may  fail  to  be  naturally 
developed  till  the  animal  is  iiMir  and  n  half  yenra  j 
of  age. 

At  alwttt  fen  and  nimlf  years  of  age»  or  be- 
tween that  period  and  five  yeaie,  the  oentral  nip*  ' 

pers  are  conridcrably  worr) .  the  second  pnir  are 
beginning  to  show  evidences  of  usage,  the  third  \ 
or  oorner  pear  of  tiie  fool  set  are  died,  tiie  oomer  I 
pair  of  the  permanent  set  are  beginning  to  ap- 
pear, and  the  tush,  in  general,  \?  hnlf  nn  inch  in  I 
length,  and  has  externally  a  rounded  prominence, 
witih  n  grooTS  on  each  side,  but  ia  e^^dsntly  hoi-  I 
low  in  the  interior.  At  this  etage^  the  oolt  be>  \ 
comes,  in  popular  languafre  'y  hr>r'»'  •  nnd  the  filly 
becomes  a  mare.  At  five  years  of  age,  the  comer 
nippef*  are  quite  up,  and  have  thdr  mark  long. 


Digiiizca  by  Google 


AGE  09  ANIHALa 


61 


]  deep,  and  irregular;  the  two  other  pn!r«  r<f  nip- 
pers show  evidence  of  increased  wearing;  the 
tttih  it  nmoli  gnmu,  and  bM  nmxtf  loit  ite 
1 1  gnmm  and  beomne  regularly  convex,  but  is  still 
I  concave  mthin,  and  retains  mn<«t  of  the  sharp- 
I  ne«  of  its  edge ;  the  sixth  grinder  is  quite  up ; 
■nd-Hvlttt  fonw  Itj  fiur  file  most  distiiictivtt 
ierioQ  of  a  five-jear-old  animal,  as  distinguished 
from  a  late  four-year-old— the  third  grinder  is 
shed.   A  knave  may  force  up  the  nippers  a  few 
nontt%  aad  Um  tualiai  a  &w  waakii  before  their 
time;  batlMCMiaolieaweplimiiWTailraordinary 
circumstances,  occasion  a  premature  shedding 
_  I  of  the  third  grinder.  At  this  stage,  the  horse,  as 
'  toibaitalaef  UtteethjhMexperienoedhislMt 

I  diaiige,  and  appMieohed  within  a  degree  of  per- 
. '  fection ;  for  he  never  shedf  his  tushes  or  his  last 
< :  three  pairs  of  colt  grinders.  The  appearance  of 
'  Ut  mootii  at  five  yean  ia  vepnaented  in  Fi^.  6, 

'      Plo-r  I. 

I I  The  fiTth  TPrLr  l>ein<^  the  period  at  which  the 
animal  is  provided  with  his  full  set  of  permanent 

\  taelli,  ire  aie  heneefertfi  compelled  in  judging  of 
I   hia  age^  to  seek  for  other  signs ;  and  these  are 
I    to  be  met  with  in  the  alterations  which  the  teeth 
I   themselves  undeigo,  particularly  the  &ce8  or 
I  wearing  sar&oea  of  the  inddve  teeth.  Thm 
I '  at  aiz  jeara,  tiie  oentral  nippers  have  lost  their 
I   mark,  and  possess  instead  of  it  a  slight  dis- 
coloration and  irregularity;  the  second  pair  of 
I   nippers  have  their  mark  ihortar,  broader,  and 
I  fiunter  than  before;  the  oonier  nippers  have 
\   the  edges  of  their  enamel  more  regular  before, 
and  show  evidences  of  wearing  on  the  surface ; 
,   the  tush  is  full  grown,  and  is  ocotTex  with- 
eat,  aad  eoneaTe  within;  the  third  grinder  as 
I    distinctly  up  ;  and  all  the  other  prrinrirr?!  possess 
one  level  of  surface.    At  this  Biaj_'t ,  tlie  teeth 
of  the  animal,  r^;arded  in  the  aggregate,  are  in 
I'  their  parfbct  oonditien.    At  seven  years,  the 
fccond  pnir  of  nippers  of  the  lower  jaw,  as  well 
as  the  trst.  hrtYe  wholly  lost  their  mark;  the 
I  {  comer  nippers  of  the  lower  jaw  have  lost  a  con- 
'  aiderahia  povtioB  of  their  mark ;  aad  the  tosh  is 
j  I  rounded  on  the  point  and  the  edges,  and  begin- 
•  !  ning  to  V?e  rounded  in  the  interior.    At  eight 
years,  ail  the  nippers  of  the  lower  jaw  have  totally 
I  loet  their  mark;  and  the  tnah,  in  all  reapeeta,ia 
i !  more  rounded  than  before.  Fig.  7  in  Plate  I.  re- 
presents the  lower  jaw  of  r\  horpc  ^Ttth  the  corner 
teeth  undergoing  their  third  change,  and  the  pits 
in  the  othen  almoet  or  qnite  obliterated. 

Aa  all  criteria  of  age  have  now  ceased  to  exist 
on  the  nippers  of  the  lower  jaw,  a  method  of  ar- 
tifidaUj  renewing  the  mark  on  these  teeth  was 
iavcntod  bj  n  laMal  of  the  name  of  Biahop,  and 
is  still  well-known  under  the  appellation  of  lishop- 
ing.  The  man  who  pn\cti««'8  this  knavery,  throws 
down  a  horse  of  eight  or  nine  years  of  age,  and 
with  an  eQgEaTer*a  tool  diga  imall  holea  in  the 
corner  nipiMta,  and  small  irregularities  in  the 
other  nippers,  and  then  so  touches  or  bums  these 
with  a  heated  iron  as  to  make  them  resemble  the 


mark  in  a  horse  of  seven  years  of  age.  Bat  the 
trick  is  too  coarse  in  its  own  execution,  and  too 
xuaxSi  out  of  keeping  with  the  otbn  i^peanuMea 
of  the  animal*i  month  and  body,  to  daoMve  aa 
experienced  or  even  a  careful  eye. 

The  criteria  which  we  have  given  of  a  horse's 
age,  from  a  Urn  weaka  after  fcaling  np  to  eight 
years,  are  tolerably  nnilbffm  and oertain,  yet  must 
not  be  regarded  as  without  exceptions  or  as  in- 
fallible. In  some  individuals  the  tushes  have 
been  Annd  Uunted  and  rounded  at  eight  yean 
old ;  in  others,  they  appear  still  sharp  and  curved 
jxt  eighteen.  A  8taI)Ie-fed  horse  will  lose  the  mark 
sooner  than  one  fed  in  the  fields ;  and  a  horse 
whidk  haa  the  habit  of  erib-biting  may  loee  it  ao 
fast  as,  at  some  stages  of  his  lifetime,  to  appear 
to  even  the  best  judge  twelve,  twenty,  or  twenty- 
four  months  older  than  he  really  is.  Under  the 
old  system,  too—which  alwaya  oakokled  the  age 
of  horses  from  the  first  day  of  May — the  moat  a>- 
jM  ri.  Ticcd  judc;!?  might  have  been  unable  to  say 
whether  any  given  animal  was  a  late  foal  of  one 
year  or  an  early  foal  of  the  nexip-Bnt  Irom  eight 
yaavt  till  twenty-one,  the  criteria  become  inereas- 
inr:Iy  indistinct ;  and  ;\fter  twenty-one,  they 
amount  to  httle  more  than  one  amassed  indica- 
tion of  the  last  stage  of  exiatenee.  The  mark  of 
the  nippers  of  the  upper  jaw  ranains  for  a  con- 
siderable period  after  that  of  the  lower  nippers  is 
effaced ;  so  that — in  a  loose  sense,  or  with  rather 
large  allowance  for  variations  nacbr  difwndfied 
eircumstanooe  the  extinction  of  the  mark  in  the 
central  upper  nippers  may  be  viewed  as  indicat- 
ing nine  years  of  age,  the  extinction  of  the  mark 
in  the  second  pair  of  upper  nippers  as  indicating 
ten  yean,  and  the  eztinoti<m  of  the  marik  u  the 
comer  upper  nippers  as  indicating  eleven  vnars. 
The  shape  of  the  upper  surface  of  the  nippers  af- 
fords a  proximate  criterion  of  age  from  eight 
years  of  age  to  twmtj-ene.  At  ei|^t  years,  all 
the  nippers  have  an  oval  surfacr,  thr  Icnc^h  of 
the  oval  extendinj^  parallel  with  the  jaw,  or  from 
tooth  to  tooth ;  at  nine,  the  central  nippers  are  a 
little  rounded,  or  hav«  kit  aomo  of  th^  oval 
outline,  and  are  slightly  separated  from  each 
other;  at  ten,  the  other  nippers  betrin  to  be  a 
little  rounded,  and  separated;  at  eleven,  the 
aeoond  pair  of  nippen  are  eompletely  rounded, 

and  distinctly  separated;  at  thirteen,  the  comer 
nippers  are  completely  rounded,  and  distinctly 
separated ;  at  fourteen,  the  central  nippers  iiave 
n  aomewhai  tiiangalar  froe;  at  aefuntcen,  all  the 
nippers  have  a  somewhat  triangular  face  ;  at 
nineteen,  the  central  nippers  are  oval  in  a  re- 
verse direction  to  the  original  oval;  and  at  twenty- 
one^  all  the  nippeio  are  ovil  in  a  revareedirBOtion 
to  the  original  ovaL 

The  general  indications  of  old  age  are  various 
and  distinct  The  teeth  of  an  old  horse  are  yel- 
low, aad  aometimei  bnwniah.  The  gnma  are 
worn  and  sunk ;  aad  oooadon  a  portion  of  the 
stumps  of  the  teeth  to  appear  long  and  naked. 
The  bars  of  the  mouth,  which  in  youth  were  al- 
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wajB  fleshy,  and  formed  a  leries  of  distinct  ridges, 

arc  ii'>w  lean,  dry,  and  smooth,  with  little  or  no 
rising.  The  eye-pits,  which  ia  youth  generallj 
appear  fleshy,  plump,  and  amootb,  are  now  sunk 
and  huUow,  and  make  the  animal  look  lugubriooa 
and  ghastly.  A  horse  which  was  formerly  grey 
is  now  white;  a  horse  which  was  formerly  all 
blaek,  is  now  probably  grey  over  the  eye-brows, 
or  over  a  large  proportion  of  the  face ;  a  horse, 
which  was  formerly  Hack,  hut  had  a  star  or  blaze 
fringed  round  with  grey,  is  now  grey  or  whitish 
orar  nndi  of  the  &ce ;  and  roost  hones,  acoording 
to  the  wriety  of  their  colour  or  ooliatitation, 
sooner  or  later  become  floa-bitten  over  most  of 
their  body  except  about  the  joints.  All  horses, 
when  very  old,  sink  more  or  less  in  their  back ; 
aone,  which  are  naturally  long-baefced,heoome  so 
sunk  that  a  sad  din  c:\n  hardly  any  longer  be  found 
to  fit  them :  and  mo6t  become  so  stiff  in  their 
joints  as  to  trip  and  stumble  upon  even  a  smooth 
and  almost  level  road.  Bui  long  before  a  hone 
is  transmuted  into  one  of  the  mere  animated 
skeletons  which  are  sometimes  seen  to  drag  them- 
selves along  the  streets  of  a  market  town,  every 
respectable  fanner  willhave  repudiated  thecmelty 
of  fasteninf*  it  under  a  harness. 

Affe  of  Black  Cattle. — The  horn  of  a  cow  is  often 
regarded  as  affording,  in  the  number  of  its  rings, 
a  distinct  criterion  of  the  animal's  age.  Tho 
horn  of  n  hrifcr  in  ordinary  cases,  remains  smooth 
or  unprotuberajit  till  the  ctpiration  of  the  second 
year  of  the  animal's  lite ;  a  circle  of  thicker  mat- 
ter, OV  a  Und  of  homy  button  begins  then  to  be 
formed,  and  is  completed  in  a  twelvemonth  ;  this 
circle  of  thicker  matter  moves  next  year  from  the 
head,  or  is  impelled  by  a  cylindrical  growth  of  the 
h«an;  another  oirele  of  thicker  mattn  is  then 
begun  to  be  formed ;  and,  after  a  second  twelve- 
nionth,  is  al^n  impollod  outward  by  a  cylindrical 
growth  ;  and  these  aicernations  of  ring  and  cylin- 
der follow  eaeh  other  year  after  year,  during  the 
whole  period  of  the  animal*s  existence.  Hence, 
were  the  growth  of  the  horn  quite  uniform  in  all 
cows,  and  were  thealtemationsof  ring  and  cylinder 
in  eaeh  horn  always  dis^et,  the  most  common  ob* 
server,  simply  by  counting  the  number  of  rings 
on  any  cow's  horns,  and  adding  two  to  their  sum, 
ought  to  be  able  to  determine  unerringly  her  age. 
But  though  two  or  three  of  the  Mrlier  rings  are 
usually  quite  distinct,  the  later  ones  are  often 
exceedingly  confused;  so  mnr}i  cr,  that  the  two 
horns  of  one  individual  somctunes  appear  to  dis- 
agree with  eaeh  other  to  the  amount  of  two  en- 
tire rings.  Any  heifer,  too,  which  goes  to  the 
bull  when  she  ia  about  two  years  of  age,  imme- 
diately furms  the  first  ring  of  her  horns ;  and  if 
judged  by  the  common  rale,  would  em  after- 
wards tie  pronounced  a  year  older  than  shc  really 
is.  A  knavish  cattle-dealer,  besides,  can  ensily 
rasp  off  two  or  three  rings  from  the  horns  of  an 
unnleablyold  cow,and  can  so  smoothen  the  rest 
of  the  horns  as  to  make  it  look  in  good  keeping 
with  the  portions  from  which  he  rasps  the  rings. 


Let  any  sober-looking  cow  appear  in  the  market 

with  neat,  small,  smooth,  glossy  horns ;  and  a 
young  farmer,  if  not  simpleton  enough  to  con- 
rtme  these  horns  into  indicaticms  of  handsome- 
ness  and  mere  middle-agedness,  may  pretty  dis- 
tinctly lenrn  from  them  that  the  animal  is  in 
extreme  old  age,  and  has  been  doctored  for  the 
market  by  heartless  knavery.— The  rings  in  the 
bnH*s  horns  do  not  "btf^  to  appear  till  he  is  Ave 
years  of  age,  and  are  often  or  even  tipnally  too 
confused  to  be  counted.  The  horn  of  the  oz  is 
so  very  strongly  raodifled  by  his  peculiar  condi- 
tion as  to  be  totally  unlike  that  of  the  bull ;  and 
the  horn  of  the  heifer,  as  we  have  seen,  is  imme- 
diately and  powerfully  affected  by  the  early  com- 
mencement of  gestation ;  so  that  the  hom*s  con- 
figuration and  peculiarities  are  ittdicattvu  mther 
of  constitution  than  of  age. 

The  teeth  of  the  cow  afford  criteria  of  age  which 
possess  almost  perfect  certainty,  and  arc  nearly 
inoapaUe  of  being  artifidally  altered.  Kewly 
born  calves,  indeed,  present  a  diversity  of  appear- 
ance, corresponding  to  excess  or  deficiency  in  tho 
average  period  of  the  cow's  gestation ;  and  the 
cow  from  riz  to  nine  years  of  age  admits  of  only 
such  conjectures  respecting  her  age  as  may  be  a 
few  months  in  error;  but,  with  these  exceptions, 
the  criteria  are  not  only  certain  but  exact, — and 
they  have  also  the  reeommendation  of  eziBting 
solely  in  the  incisors  or  front  teeth,  so  as  to  be 
easily  seen.  At  birth,  in  nrrlinary  eircTimstances, 
the  two  central  incisors  cither  are  protruding 
through  the  gum,  or  have  actually  attained  n 
considerable  size.  About  the  middle  or  end  of  the 
second  week,  th*:-  sceund  pair  appear ;  at  the  end  of 
the  third  week,  the  third  pair ;  and  at  the  end  of  the 
fourth  week,  the  fourth  or  last  pair.  The  edges  of 

the  teeth  are  exceedingly  sharp  ;  and  their  enamel 
covers  their  crown,  but  does  not  enter  into  their 
composition.  Tiie  wearing  of  the  edges  now  con- 
stitutes for  snne  time  the  ehief  criterieii;  yet 
this  occurs,  not  across  the  top  of  the  teeth,  but  a 
very  little  out  of  the  line  of  their  inner  surface  ; 
and  it,  in  consequence,  does  not,  till  about  the 
third  month,  begin  to  destroy  the  ezeeeding 
sharpness  of  the  edges.  At  six  weeks,  the  first 
pair  are  e\'idently  worn;  at  two  monthp.  the 
second  pair ;  at  thr^  months,  the  third  pair ;  and 
at  four  months,  the  fourth  pdr.  At  three  months 
also,  the  wearing  down  of  the  edges  is  observa- 
ble ;  and  at  four  months,  this  has  produced  a  de- 
gree of  flatness  in  the  surfiaoe  of  the  teeth,  with 
abroad  Une  in  the centoe.  About  this  time  com- 
mences an  ahooipiion  which  slowly  but  gradually 
diminishes  the  size  of  the  teeth,  makes  them 
slowly  shrink  from  one  another,  causes  the  inner 
edge  to  be  more  worn  down  than  the  outer  one, 
and  occasions  the  form  of  the  mark  to  be  changed 
from  a  broad  line  to  a  sort  of  triangle.  At  eight 
months,  the  central  pair  of  incisors  are  so  much 
diminished  as  to  be  not  more  than  one  half  of  the 
size  of  the  next  pair;  at  eleven  months,  the 
second  pair  an  diminished,  and  both  this  |Mar 
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vni  tho  Kmfral  pair  Imvc  rerj  visibly  slinink,  so 
u  to  leave  intermediate  spaces ;  at  fifteen  months, 
<  (hsthiid  pair  an  diminidiad,  wod  no  two  teetb 
are  in  mutoal  oontact ;  and  at  dghtceil  months, 
all  the  incisors  are  so  dwarfish  and  so  far  shrunk 
froo  another,  that  an  inexperienced  examinator 
voBdors  koirlhe  aiiimal  cmi  Mntrive  to  «at  a 
nificient  quantity  of  proTiendcir. 

During  the  whole  of  this  process  of  absorption, 
not  odj  the  roots  of  the  teeth  as  in  man  and  the 
kne^bitt  abo  the  body  and  thaerown,  have  been 
dimia^ing ;  and,  in  ita  latter  ifcage,  or  after  the 
eighteenth  month,  it  hecotncs  slower  in  its  pro- 
gress, operates  upon  the  pairs  of  teeth  in  the 
order  of  their  a^e,  and  so  pertinaoieuslj  reduces 
them  that  each  tooith  is  eventunlly  no  larger  in 
the  body  than  a  cTo^v  qni!I.  During  four  or  fivr 
ooothi  following  the  eighteenth,  the  central  pair 
of  indson  waste  slowly  awaj  till  they  attain  their 
minimiun  size.  At  tho  end  of  the  second  jeaTjOr 
I  little  before,  the  central  pair  of  iho  permanent 
teeth  posh  out  the  wasted  remoaatsof  their  prede- 
cessors, and  hegin  alowly  to  elevate  their  own  body, 
hrge,  spreading,  and  naaalTa.  At  three  years,  the 
second  pair  of  permanent  incisors  are  well  up,  At 
four  years,  the  third  pair  of  permanent  teeth  arc 
ap  and  the  corresponding  pair  of  milk  teeth  will 
sonetiiMi  be  io  huddled  hdiind  them,  as  to  give 
prat  annoyanee  to  the  animal,  and  to  mquire  to 
be  extracted.  At  five  years,  the  fourth  or  last 
pk  of  permanent  inciaors  have  appeared,  but 
•naaall;  and  the  oentral  pair  are  beginning  to 
be  worn  down  in  a  flat  or  slightly  inclined  direc- 
tiooat  the  edges.  At  six  years,  the  Ia«t  p-vir  of 
iaonn  are  full-sized,  the  flattening  of  the  top 
tstends  overall  the  indsor^  and  the  oentral  pair 

hefin  to  shc^-  n  dark  line  in  the  middle,  hounded 
bjaUneof  indurated  hone.  At  seven  years,  in 
ordinary  circumstances,  the  dark  line  with  bony 
boondaiy  appears  in  ail  the  teeth,  and  a  aeoond, 
Iroader  nnd  mrrc  circular  mark  appears  within 
it  in  the  r.-'iitral  p:ur;  rmd  at  cipht  yr-nrs,  this 
■COOai  aud  more  circular  inoxk  appears  in  ail  the 
iadaoneieept  the  last  pair;  yet  ftoni  aiz  tiU  nine 
jsars,  the  criteria  are  far  from  being  exact,  and 
*ilJ  be  modified,  to  tho  nTrtonnt  of  sevcml  months, 
by  the  manner  in  which  the  animal  is  fed.  At 
■iM  l«ai%  a  piooeas  of  ahawption,  aimilar  to  thai 
which  reduced  the  milk-teeth,  but  neither  so 
rapid  nor  so  powerful,  has  oommenoed,  the  cen- 
*«*1  pair  of  teeth  have  become  visibly  smaller 
*M  their  nei^bours,  and  the  two  daric  marks 
been  fused  into  one  in  all  the  teeth  except  the 
ewuer  pnir  Kt  ton  years,  the  second  pair  of  in- 
oion,  as  well  as  the  first,  are  diminish^  in  size ; 
usd  the  maifc  in  all  Is  smaller  and  fidnter  than 
^i<jK.  M  eleven  years,  the  third  pair  are  dt- 
•aiaiihed;  and  all,  except  the  corner  pair,  show  a 
^^inUe  decrease  in  the  mark.  At  twelve  years, 
^  somar  pair  are  dntdidahad;  and  the  other 
three  pairs  have  almost  whoBykat  the  mark.  In 
wbsequent  voars,  the  teeth  progressively  dwindle 
and  wear  away ;  and  after  the  fourteenth  or  the 


sixteenth  year,  they  belong  to  an  old  and  ex- 
hausted animal,  and  rarely  serve  to  maintain  her  ! 
longer  in  fbll  oondition.  A  oow  is  seldom  of  full 
or  fair  value  to  a  dairyman  after  she  is  twelve  { 
years  of  age.  The  same  rritr  ri:v  which  show  the 
successive  ages  of  the  cow,  ahuw  those  also  of  the  [ 
bull  and  the  ox.  | 
of  S/it^. — The  age  of  all  homed  sheep  may,  ^ 
in  a  general  view,  he  known  from  the  rings  of 
their  horns ;  yet  not  with  much  more  certainty, 
nor  nith  mote  proteeUon  team  the  trieki  of 
knavery,  than  in  the  case  of  homed  cattle.  The 
horn  of  the  sheep  appears  in  the  first  year,  and 
very  often  at  birth ;  and  it  grows  a  ring  annualjy 
to  the  end  of  Ulh.— The  taeth,  aa  in  itn  oaae  if 
black  cattle,  furnish  better  eritaria  than  the 
horns.  Tho  sheep,  in  its  second  year,  has  two 
broad  teeth ;  in  its  third  year,  four  broad  teeth ; 
in  its  fonrth  year,  six  br<Md  teeth ;  and  in  ita  fifth 
year,  eight  broad  teeth.  But  after  its  fifth  year, 
its  age  is  known  chiefly  by  the  wearing  of  the 
teeth,  and,  in  many  or  even  most  cases,  cannot 
be  accurately  or  even  very  proximately  deter- 
mined. The  lamb,  at  birth,  has  two  milk  teeth, 
nnd  in  the  course  of  a  few  weeks,  obtains  all  the 
other  pairs.  The  sheep,  about  the  end  of  its  fixst 
year,  losee  the  central  pair  of  the  milk  teeth ;  at 
eighteen  months,  loaea  the  aeoMid  pair  of  the  milk 
t  th  ;  and  at  three  years,  displays  only  such  teeth 
OB  aro  even  aud  pretty  white.  The  teeth  of  the 
full-mouthed  animal — the  sheep  of  fivo  yeara  of 
age— eeldom  continue  long  sound,  but  some  be- 
como  blunt,  loose.  Mack,  and  broken  ;  r^n'I  hence 
many  sheep  which  have  passed  their  prime — 
especially  such  as  have  fed  much  on  turnips- 
are,  in  tedmloal  phraaa,  farolEenrmonthed.  The 
criteria  of  the  sheep's  age,  while  very  indefinite 
after  five  years  of  age,  are  not  even  certain  m  the 
earlier  years,  and  uiu.^t  be  understood  as  supply- 
ing only  a  general  rule;  for  the  permanent  teeth 
appear  in  some  cases  much  earlier,  and  in  others 
considerably  later,  than  the  normal  period. — 
Magazine  of  Domestic  Ecotwm^. — Bufons  A'aiurai 

— CvUey  on  Live  Stock. — Clater't  Cattle  Doctor. — 
Youatt  on  Cattle. — Spooner  on  the  Sheep. — Quar- 
terly Journal  of  Agriculture. — Lovdon't  Encif.  of 
A  ffriettUmn^ — Cfuvier**  An^nal  JTsn^wfem. 

AGE  OF  PLANTS.  Either  the  average  total 
existence  of  any  species  of  plants,  or  the  parti- 
cular period  of  its  existence  at  which  any  indi- 
Tidual  plant  hat  arrived.  The  eziatenee  ni  a 
plant,  in  a  general  view,  is  oonunensorate  with 
its  performance  of  organic  functions,  and  does 
not  include  the  exertion  of  vital  energy,  either 
by  reprodnotion  or  otherwise,  after  the  plant  ia 
eradicated,  cut  down,  or  dismembered  ;  and  the 
existence  of  the  short-lived  kinds  of  plants  ter- 
minates with  the  completion  of  a  single  fructifi- 
cation, while  that  of  the  long-lived  kinds  ineladea 
many  fructifications,  and  Mtends  beyond  the  last 
of  them  till  exfoliation  ceases,  or  the  root  is  torn  up 
or  dissevered  from  the  stem.  Some  of  the  minute 
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fungi*  conunoolj  termed  mouid,  live  onlj  a  few 
hotui,  lad  Mtkbm  exist  above  a  few  days.  All 
ptantt,  in  reference  to  their  total  period  of  exist- 
ence, arc  usually  distributed  into  three  classes, — 
annuaUy  bicimiaii,  and  permmals.  An  annual,  as 
generally  understood^  germinates,  fructifies,  and 
dies  off  at  the  roots  in  the  ooune  of  »  siB^  sea- 
son ;  a  lit^mrird  germinate?  and  grows  in  one  sea- 
son, and  fructifiea  and  dies  off  at  the  roota  in  the 
second  season ;  and  a  parmnial  fructifies  oAener 
tbaa  oaoe,  and  nuy  peffbfin  oiigaiiio  foiiotioiia 
during  any  number  of  years  from  three  to  several 
thousands.  Familiar  examples  of  annuals  are 
oats  and  corn- poppies ;  of  biennials,  cabbages,  and 
wi&fte»>wli«it;  and  of  perennial^  white  dovor* 
perennial  rye-grass,  docks,  shrubs,  and  trees. 
Some  plants,  however,  as  stockgillyflowers,  are 
either  annual,  biennial,  or  perennial,  according 
to  tha  euliiin  they  receive ;  soino,  as  many  wie- 
tiat  4^  tomi^Me,  out  of  seeds  of  the  same  plant 
or  p]>ecimen,  prevailingly  biennial  but  ocfa<iion- 
aiiy  annual;  some,  as  the  oommon  na&tunmm  or 
Indiaa  otom,  Tropaabm  mdiw  or  vuy'or,  are  an- 
nuals in  our  ooontiylNit  in  lower  lati- 
tudes ;  some,  as  wallfiowers  and  hollyhocks,  are 
nominally  bienniali  but  really  live  and  flourish 
durinf  nz  w  lovoi  years ;  some,  as  many  of  the 
harbaoeousq^es,  are  perennial  oolylnftviary  low 
sense,  living  scarcely  longer  than  some  nominal 
biennials;  and  some,  as  the  oak,  the  yew,  the 
cypress,  the  cedar,  and  the  adansonia,  are  peren- 
nial in  ft  wary  Hf^  sshm,  floaridung  and  munr 
taining  great  energy  during  many  centuries. 

No  rule  is  known  for  making  ranro  than  a  rough 
gue&a  at  the  age  oi  a  herbaceous  perciuuai  plant ; 
and  no  infidllble  rale  is  known  for  determining 
the  age  of  even  long-lived  and  ligneous  perennials. 
The  well-known  rule  of  counting  the  number  of 
zones  or  circular  layen  of  wood,  and  reckoning 
OMh  MHO  feat  a  year,  apfdies  only  to  exogenous 
or  dicotyledonous  shrubs  and  trees ;  and,  though 
far  from  hemg  uniformly  correct,  affords  the  best 
means,  as  far  as  conoerns  that  great  and  impor- 
tant dan  of  ^wti,  of  Homiiiff  aa  ^ppnudmtte 
judgment.  The  practice  of  this  rule  requires  the 
tree  to  be  felled,  and  counts  the  zones  or  circular 
layers,  from  the  pith  of  the  tree  to  the  circnmfer- 
ence,  as  th»y  appear  on  the  ttuunpone  aeetion  of 
the  base  dT  the  trank.  ThesonetanfiMined  in 
all  ligneous  dicotyledonous  plants — [see  article 
DiooTYLEuoNocs  pLANTs}— by  the  formation  of 
lUbumum  or  soft  wood  during  the  plant's  periodi- 
«al  Mtivity,  and  by  the  eoa«>lidatioii  of  thie  into 
duramen  or  timber  during  its  periodical  repose ; 
and  hence  each  zone  is  8upp«>8ed  to  be  completed 
exactly  during  a  year  or  circle  of  the  seasons. 
"  This  nethod,**  nya  Deeuddk,  **  ii  not  linble  to 
much  error,  and  is  a  simple  criterion  to  ascertain 
the  age  of  a  tree ;  but  the  inspection  of  these  con- 
centric ciroles  must  be  made  with  the  greatest 
earn,  thdr  nondber  they  give  Ae  ags^  and 
the  degree  of  their  thickness  gives  also  the  nto 
of  their  iaoceMB;  tiierefore  the/  ahould  be 


sured  as  well  as  counted.  My  plan  is  as  follows : 
When  I  have  got  a  aeetion  of  aa  old  tiee^  on  whkh 

I  can  seethe circles,IpIaaendieetof  jnperupon 
it,  extending  from  the  centre  to  the  circumfer- 
ence.  On  this  paper  1  mark  every  circle,  show- 
ing also  the  situation  of  the  |uth,  the  burk,  the 
name  of  the  tree^  the  oountry  where  it  grew,  and 
any  other  necessary  observations.    I  ah  ?  mark 
in  a  st]n>nger  manner,  the  lines  which  indicate 
every  ten  yean,  and  thus  I  measure  their  growth 
at      fear^  intwrala  Heasoring  from  ocntre 
to  circumference  gives  me  the  circles,  doubling 
this  J  have  the  diameter,  and  multiplying  by  six 
1  have  the  circumference."    The  learned  pro- 
fteaor  tiien  preiento  a  table  of  the  perioda  of  hup 
crease  in  the  diameter  of  various  trees ;  aa  ii^ 
spcction  of  which  proves  that  every  tree,  after 
having  grown  rapidly  when  young,  seems  at  a 
oertain  ngjt  to  take  a  legnlar  naadt  of  growth, 
which  mij  perhaps  be  aoeoiuited  for  hj  enppos- 
ing  that  young  trees  have  more  room  to  expand 
in,  are  less  pressed  by  the  roots  and  branches  of 
their  neighboui,  and  may  not  have  penetnted 
down  to  a  hard,  arid,  or  otherwise  unfinvouraUe 
soil;  and  also,  that  as  trees  advance  in  age,  they 
stiU  continue  to  form  layers  as  thick  as  they  pre- 
viously did  evhiequently  to  the  period  of  rapid 
growth.  If  each  tablet  were  multiplied  to  a 
pufTicient  extent,  they  i^-ould  fi-irm  data  from 
which,  by  ascertaining  the  circumference  of  a 
tree,  its  age  might  be  known  without  having  ro- 
oonne  to  the  destructive  prooees  of  eatting  deep 
into  the  growing  timber.  "  If,"  says  Dccandolle, 
one  cannot  get  a  transverse  section  of  a  trunk, 
then  one  must  seek  for  old  specimens  of  each 
kindt  the  date  of  wboee  pfamtiMg  ie  known,  mea^ 
sure  their  circumference,  deduce  their  average 
growth,  and  calculate  from  them  the  age  of  other 
trees  of  the  same  kind,  always  keeping  in  mind 
that  young  trees  grow  ftater  than  old  onee.** 
But  a  reonrresoeof  cold  weather  after  a  warm  or 
forward  spring  may  so  chock  vegetation  as  to 
occasion  the  formation  of  two  zones  in  one  s^ 
son;  and  an  <^ipoeito  oenditim  efthe  leaiona,  or 
the  partial  and  temporary  injury  of  the  plant, 
may  cause  the  omission  of  a  zone  or  the  fusing 
of  two  zones  into  one.  Uenoe  the  celebrated  ua- 
turalibrt  Dohamel  has  shown  that  a  tree  of  ten 
yean  of  age  haa  eomiHimeii  upwards  of  twelire 
zones,  and  that  a  tree  of  twenty  years  of  age  has 
not  always  twenty  distinct  zones.  The  rule  which 
makes  every  zone  reprint  a  year,  therdbre,  is 
essentially  erroneoot,  and  on^t  to  be  enplojed 
only  as  a  good  aid  to  conjecture.   Or  if  an  ob- 
j'erver  know  the  exact  age  of  any  individual  tree 
ot  a  species,  vegetating  in  what  appears  an  aver- 
ago  aitQatioD  Ibr  ftoiHtiee  of  growth  and  dewalop. 
ment,  he  may  count  its  layers  and  measore  ito 
diameter,  and  institute  these  and  the  known  age 
as  proportionals  for  determining  the  age  of  aaj 
other  individnal  trees  of  the  epeoici.  T«*  e^w 
this  method  of  attaining  a  nearer  *fr*"*ffnttiiia 
bj  limits  in  a  tree's  progNet  of  «t- 
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whkAk  will  1)6  aotioed  in  <mr  tftiok  on 

Growth:  which  see.  In  any  circumstances,  a 
cautious  oT)servcr  will  state  his  inference  respect- 
ing a  trett's  age  to  be  only  a  well-founded  co^jeo- 
inre,  aoi  an  actual  deterniinatiaiL 

The  nUe  for  conjecturing  tiiB  age  of  lifBeoai 
plants  of  the  raonocotyledonoiis  or  endogenous 
claae  is  even  more  indefinite  than  the  rule  for  the 
diootjledoiKHiB  dass.  No  criteria  by  zones  or 
^vmefeer  Iwre  enst,  and  the  only  indications  of 
profrre^ivt'  at'o  are  circular  marks  on  the  exterior 
of  the  trunk,  which  have  been  left  at  intervab 
by  the  decay  of  the  fibrai  of  the  annual  leaves, — 
and  even  this  occurs  but  partially  in  any  speoie^ 
and  are  totally  wanting  in  some, — for  in  the  young 
parts  of  plants,  thej  are  often  too  slight  to  be 
iBiaenilUe,  and  in  the  old  parts,  they  are  fire- 
ifneuiify  effaced.  The  true  rule,  therefora^  applies 
rather  to  the  height  of  tlie  plant,  than  to  the 
character  or  appearance  of  it.s  gtcm.    When  any 
individual  plant  is  the  subject  of  investigation, 
the  inquirer  asoertaiBi  the  hnght  of  some  other 
individual  of  the  same  species  whose  age  is  known 
to  him,  or  adopts  its  height  as  ascertained 
some  other  person,  and  then  uses  the  height  aud 
tiie  sfse  of  this  plant  and  the  height  of  the  pUmt 
under  investigation  as  proportionals  for  deter- 
mining the  latter*8  age.   The  result  is  only  a 
rough  guess ;  but  it  is  the  best  that  can  be  ob- 
When  the  wood  of  the  interior  of  trees 
BO  close  in  its  texture  that  the  passage  of 
lap  rtr  pulp  is  prevented,  or  the  formation  of  new 
reseels  cannot  be  admitted,  then  it  dies ;  and  as 
an  ite  mdstnre  passes  off  into  the  younger  wood, 
the  fibres  shrink,  and  are  ultimately  reduced  into 
dust.    The  centre  of  the  tree  I'^ses  its  vitality, 
while  the  outer  parts  continue  to  exist,  and  may 
thnB      ibr  nany  years  before  a  total  dissolution 
takes  place.   Yet  DecandoUe  on  this  point  says : 
— '*  As  there  is  formed  every  year  a  ligneous  de- 
postt;  and  genemlly  new  organs,  there  is  not 
among  the  vegetable  creation  place  for  that 
haidttMS  or  tq^ty,  that  deetraetion  of  old  and 
permanent  organs,  which  constitutes  properly 
the  dmtJi,  of  old  oge,  and,  consequently,  that  being 
the  casei  trees  can  unly  die  from  accidental  causes. 
Trees  do  not  die  from  age  fai  the  true  sense  of  the 
word ;  they  have  no  fixed  period  of  cxistenoe ; 
and,  cou'icqTi'rntly,  some  may  be  found  that  hftve 
arrived  at  an  extraordinary  age." 

Some  inslanoeeof renmlnhle  longevity  intrtes. 
both  in  our  own  country  and  in  other  hmds!»  have 
been  noted  by  naturalistp.  and  are  even,  in  some 
dsgree,  known  to  the  reading  public.   An  elm 
tass^  which  grew  at  Herges  on  the  hanks  of  the 
laha  of  Geneva,  and  which  fell  down  in  1827,  mea- 
sured about      feet  in  diameter  at  the  bnsf.  and 
imd  335  xones  or  concentric  layers  An  elm  which 
ibnnerty  stood  on  Bineey-oommon  measured  18 
iMt  in  diameter  near  tiM  ground,  and  probably 
was  an  older  tree  than  even  the  ehn  of  Morges. 
An  ivy  plant,  growing  at  Gigean,  near  Montpel- 
tier,  was  computed  in  1814  by  DecandoUe  to  be 


433  yean  of  aga.  A  lime  tree,  growing  at  Trons 

in  the  Grisons,  was  a  celebrated  plant  in  l  lL'l, 
and  had  a  circumf  r  n of  rA  feet  in  IT'Jb,  and 
could  not,  at  the  iaitcr  date,  Ini  letts  than  580 
jcavs  of  age.  A  lime  tree,  at  Fenstadt  in  Wur^ 
temburg,  is  known  to  have  been  a  large  tree 
in  1229,  and  had  a  circumference  37^  feet  at  six 
feet  from  the  ground  in  IS31,  and  was  computed, 
at  the  latter  date,  to  haw  an  age  of  between  700 
and  800  y  u      A  walnut  tree,  which  grew  at 
St.  Nicholus  in  Lorraine,  furnished  a  slab  of  2.^ 
feet  in  breadth,  and  of  proportional  length  aud 
thickness,  and  is  computed  by  DecandoUe  to 
have  been  not  less  than  900  yean  of  age.  A  celo> 
bratcd  chestnut  tree,  growing  on  Mount  ."Etna, 
has  a  circumference  at  the  base  uf  IGu  feet  ac- 
cording to  the  ndnimmn  statement,  and  160  liaet 
according  to  the  nuudmnm  statement ;  yet  is  re- 
garded rather  as  a  natural  amassment  of  several 
contiguous  stems,  than  as  strictly  a  single  tree. 
A  chestnut  tree,  growing  at  Ssnoemi  measures 
87  liset  in  oifonmfiNrence,  was  called  the  gfcat 
chestnut  tree  six  centuries  ago,  and  is  computed 
by  Dc'caudollo  to  be  not  less  than  1,000  years  ol 
age.   A  chestnut  tree,  which  grows  in  Lord 
Dncie's  park  at  Tortworth,  was  called  the  great 
cheytnut  of  Tortworth  in  the  reign  of  John,  and 
i.s  l)elicved  to  have  been  growing  in  the  reign  o\ 
William  the  Conqueror.   Some  cedars  now  grow- 
ing on  Lebanon  are  computed  to  be  at  least  1900 
years  old ;  and  seven  whicli  continued  to  grow 
there  in  1789,  were  believed  to  l>e  contemporaries 
of  t}ie  wondrous,  ancient  forest  of  cedars,  which 
supplied  timber  for  the  tempteof  Jerasakm,  and 
were  *■  the  glory  of  Lebanon.*  An  oak,  which  wai 
noticed  by  Evelyn  as  growing  at  a  place  called 
Rivelin,  measured  36  feet  in  circumference  at  s 
foot  frnn  the  base,  and  is  computed  to  have  been 
864  years  of  age.   An  oak,  which  was  felled  is 
1812  in  the  Pulisli  jirovince  of  Samogitia,  mea- 
sured 39  feet  in  circumference  near  the  base,  anc 
is  believed  to  have  been  at  least  1,000  years  ol 
age.  An  oak,  irideh  was  Med  in  the  i^ennei 

in  1S24,  Contained  within  its  trunk  some  coins 
and  medals  of  the  ancient  Saninites,  and  is  sup- 
posed,  from  that  circuiustance,  to  have  been  al 
leairt  Id  or  16  centuriei  of  age.  The  oelebratec 
oak  of  Calthofpe,  near  Wetherby,  measures  7^ 
feet  in  circumference  close  to  the  ground,  and  ii 
computed  to  have  an  antiquity  of  upwards  o 
S,O0O  years.  Among  otiier  individual  oaks  ir 
Qrsat  Britain,  distinguished  for  their  size  anc 
their  great  age.  are  the  oak  of  Elderslie,  the  birth 
pkice  of  Sir  WHliam  Wallace  in  the  vicinity  o 
Fkusley ;  the  Torwood  oak,  in  the  neighboorhooc 
of  Stirling,  another  relic  of  Scotland's  champion 
of  which  some  noticraVilr  remains  existed  withir 
these  few  years ;  the  oak  of  William  Rufus,  in  th< 
New  Forest  in  Southamptonshtre ;  Queen  £lisa 
beth's  oak,  at  Heveningham,  in  Suffolk ;  the  Whin- 
field  oak,  in  the  vicinity  r)f  Apph.by ;  Basher's  oak 
on  the  road  to  Tunbridge ;  and  Heme's  oak,  ic 
Windsor  forest.  The  yew  trees  of  Ripon  in  Tork< 
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shire,  commonly  called  the  yews  of  Fotintain's 
abb«  y,  are  computed  to  be  :\b<mt  1,21)0  years  old  ; 
and  the  largest  of  them  bad,  in  1775,  a  circumfer- 
ence of  26^  fcet»  Two  yew  trees  in  Keiit,theoiie 
in  the  churchyard  of  Staleefield,  and  the  other  in 
that  of  Easlin:?,  measnre  each  27  feet  in  circum- 
ference at  the  height  of  four  feet  from  the  ground, 
and  m  believed  to  be  about  1,300  years  of  age. 
A  yew  tree,  which  was  growing  in  1660  in  the 
churchyard  of  Brabourne  in  Kent,  but  all  local 
tradition  of  which  is  lost,  measured  at  that  time 
.  very  nearly  (iU  feet  in  circiuufcrence  at  the  base, 
I  and  is  believed  to  hxn  been  8,880  yean  of  age. 
I  There  is  at  present  a  yew  tree  growing  in  Darley 
j  churchyard,  near  Matlock,  of  the  ;?irth  of  3.*? 
feeu  It  is  the  opinion  of  Dccandolle,  that  of  all 
£m>  ^pean  tfees  the  jew  is  that  which  attains  the 
8T«c^9st  age.  **  I  have  inoasured  the  depoeits  of 
one*  •  ireventy  years ;  (Elhafen  has  measured  one 
:  of  ouc  hundred  and  fifty  years ;  and  Ycillard  has 
'  measured  one  of  two  hundred  and  eighty  years. 
I  These  three  measurements  agree  in  proving  that 
I  the  yew  grows  a  little  more  than  one  line  an- 
nually in  the  first  one  hundred  and  fifty  years, 
and  less  than  a  iiue  from  one  hundred  and  iifty 
to  two  htindted  and  fifty.  If  for  very  aged  yews 
we  take  the  average  of  one  line  annually,  it  is 
probably  an  admission  beyond  the  truth  ;  and 
thus  in  estimating  the  number  of  lines  and  years 
as  equal,  we  make  them  younger  than  thej  really 
arc."  Some  cypresses, which  weregrowingin  1776 
in  the  palace-garden  of  Grenada,  were  supposed  to 
be  then  800  or  90<)  years  old.  A  species  of  cypress 
{Cupremu  dutic/ia),  which  grew  near  Oazaca  in 
Iff exiooy  and  which  is  said  to  have  eheltered  the 
whole  army  of  Cortes,  measured  nearly  II  R  French 
feet  In  circumference,  or  37^,  feet  in  diameter,  and 
was  computed  by  DecandoUe  to  have  withstood 
the  dduge,  and  been  in  ezisteooe  before  the  erea^- 
tion  of  man.  "Bnt,"  says  Humboldt,  "  on  ex- 
amining it  narrowly,  M .  Anza  observes,  that  what 
excites  the  admiration  of  travellers  is  not  a  single 
individual,  but  that  three  anited  inraksfonn  the 
famous  Sabino  of  Santa  Maria  id.  TuU.**  The  fact 
of  the  threefold  nature  of  the  stem,  seems  to  have 
escaped  the  notice  of  some  writers  ;  it  is  of  im- 
portance in  determining  which  is  really  the  largest 
organic  momunent  of  our  fdanet.  There  is  anoUier 
cjrpress  at  Chapultepec  in  the  same  region,  which 
is  said  to  be  117  feet  10  inches  round.  If  the 
measurement  here  given  be  correct,  and  the  tree 
ooDsists  only  of  one  stem,  we  are  entitled  to  re- 
l^d  this  Mexican  cypress  as  the  most  gigantic 
and  anei'^nf  true  hitherto  discovered  on  the  globe. 
The  ceruxylou  of  the  Andes,  a  monocotyledonous 
tree,  attains  a  hei^t  of  180  feet,  and  is  supposed 
to  live  about  900  years.  The  celebrated  dragon- 
tree  of  Tcneriffe,  another  monocotyledonous  plant, 
is  alleged  by  tradition  to  have  lioen  as  large  and 
as  hollow  at  the  discovery  ol  the  island  in  1402 
as  at  presmt ;  and,  when  measared  by  Hum- 
boldt, it  had  a  circumference  of  45  feet  near  the 
I  ground,  and  a  diameter  of  16  feet.   The  won- 


derful size  and  appearance  of  this  tree  excited 
the  admiration  of  Humbolflt,  who  thus  describes 
it : — "  We  were  told  that  the  trunk  of  this  tree, 
whioh  is  mentioned  in  some  very  ancient  doon^ 
meats  as  marking  the  boundaries  of  a  field,  was  i' 
as  gigantic  in  the  fifteenth  century  as  it  is  at  the 
pr^nt  moment.  Its  height  appeared  to  us  to  be 
about  fifty  or  sixty  feet ;  its  cironmferenoe  nesr  |; 
the  roots  is  fi»rty-five  feet.  *  *  The  trunk  is 
di\'ided  into  a  great  numbt  r  of  branches,  which  I 
rise  in  the  form  of  a  candelabnim,  and  are  ter- 
minated by  tufte  of  leaves,  like  the  yucca  which 
adorns  the  vallej  of  Mexico.  It  stiU  bean,  «very 
year,  both  leaves  and  fruit.   Its  aspect  feelingly 
recalls  to  mind  '  that  eternal  youth  of  nature' 
which  is  an  inexhaustible  source  of  motion  aod  , 
of  life.  This  giant  plant  was  hdd  prostrate  by 
a  tempest  in  1822."    It  has  been  satisfactorily 
ascertained,  that  olive  trees  will  live  in  favour-  1 
able  situations  for  300  years.  Greuw,  in  the 
year  1400,  out  his  name  on  two  boababs,  and 
Petiver  did  the  same  thing  140  years  afterwards. 
In  1749,  Adanson  saw  these  trees,  .and  at  that 
period  they  had  increased  seven  feet  in  circum- 
ference since  the  time  of  Petiver,  being  an 
interval  of  900  jemn.  These  trsee  are,  however, ' 
sometimes  found  to  acquire  a  perimeter  of  4S5 
feet ;  from  this  it  is  inferred  that  they  must  live 
many  thousand  years.   One  of  the  most  curious 
and  beautiful  of  nature's  productions,  is  the 
banian  or  burr  tree,  the  /Vcu«/fMiMa  of  botanist? 
Each  tree  forms  in  itself  a  grove,  composed  of 
numerous  stems  connected  together,  some  of 
which  are  of  the  size  of  a  large  tree.  On  the 
island  of  Nerbnddah,  near  Bacoadi,  in  Hindoetan, 
there  is  still  standing  a  celebrated  banian,  called 
the  Cubbcer  Burr.   The  tradition  of  the  natives 
is,  that  it  is  three  thousand  years  old.  It  is  sup- 
posed by  some  to  be  the  same  tree  that  was  visited 
by  Ncarchus,  one  of  Alexander  the  Qreat*soflioera. 
The  large  trunks  of  this  tree  amount  in  number 
to  d50f  the  smaller  ones  exceed  3,000,  and  each  of 
these  is  constantly  ssndfing  forA  bnuBobes  and 
hanging  roots  to  form  other  trunks.   The  cir- 
cumference of  this  remarkable  plant  is  nearly 
2,UU0  feet.  The  long  period  required  to  ascertain 
the  age  of  trees,  renders  our  knowledge  on  this 
subject  very  imperfeiA ;  and  it  will  prdbaUy  long 
remain  so  until  records  arc  established  by  soien- 
tiftc  institutions,  to  ascertain  the  nges  of  such 
trees  as  are  public  property.  See  articles  Gbowtu 
and  Tbsis. 

AGENT.  An  organic  power  in  the  anixnsJ 
body,  to  perform  a  natural  functinn  ;  a  medicinnl 
power  in  drugs,  to  attack  and  dispel  a  disease  ; 
a  chemical  power  in  inert  substances,  to  chaDge 
the  properties  or  dbinpo6iti<ni  of  other  snbstanoaa ; 
a  chemical  power  in  manures,  gases,  electricity, 
or  \veather,  to  effect  important  modifications  on 
soils  or  crops  ;  in  mechanics,  the  powers  or  forces 
employed  as  the  first  movers  of  machinery,  siiah 
as  the  strength  of  animals,  the  elastic  power  of 
steam,  the  weight  of  water,  and  the  force  of  wind  ; 
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and,  in  general,  any  power  not  intellectual  or  me- 
chanical, which  produces  visible  efTecta.  In  th'2 
or  metaphysical  sense — which  is  the  fun- 
•mse,  or  that  whence  all  the  other 
■waniiigB  of  the  word  eve  deriTed— every  being 
endowed  with  any  degree  of  intelligence  is  an 
agent  whenever  he  acts,  and  man,  most  eminently 
u  an  agent,  not  only  when  acting,  but  when 


AGENT.  An  inferior  officially  acting  for  a 
tuperior  in  the  management  of  an  estate,  of  a 
&nu,  or  of  part  of  a  farm.  Agents  are  of  vari- 
aaeei,  and  have  variooa  powers ;  and  some' 
two  or  three  of  the  same  class,  or  with  the 
same  powers,  have  different  nnmes.  To  remove 
confusion,  therefore,  we  shall  here  notice  all  the 
principal  ones,  and  diall  make  refereneea  to  thia 
article  at  the  semal  alphabetical  plaoee  whMe 
their  desi>-nftti'>Tis  occur. 

Peraom  who  conduct  the  business  of  an  estate 
are  the  moat  important  elaae  of  agents,  and  are 
usually  called  agents  in  Ireland,  facUnn  in  8ooU 
land,  and  ^exmrda,  land  -  ^ieiranU,  or  resident 
manager*  in  England.   They  are  of  three  classes, 
— the  agents,  £&ctors,  or  stewards  of  absentee 
Jaadloid^— the  agenta,  fiMStoxa,  or  itewarda  of  re> 
Eident  landlords,  who,  from  nonai^e,  ignorance, 
disinclination,  or  other  cause,  take  no  interest 
in  the  details  of  maoageiuent, — and  the  agents, 
frotora,  or  atewaids  of  reaident  laadlorda,  who 
exercise  personal  inspection  over  their  estates, 
maintain  personal  acquaintance  with  the  condi- 
tion of  their  iarms  and  tenants,  and  bestow  con- 
■ideTable  time  and  eare  on  all  the  more  important 
departments  of  business.   The  first  class  usually 
wield  all  the  power  of  the  propriet  or  without  any 
etFective  control ;  the  second  cla&a  wield  all  the 
proprietor's  power,  subject  ocoattonally  to  a  con- 
trol more  mischievous  than  beneficial ;  and  the 
third  class  are  rather  the  assistants  of  proprietors 
than  their  repre^ntatives,  and  possess  only  lim- 
ited and  indirect  powers  of  cither  achieving  good 
or  inllieting  evil.  Any  former  will  see  at  a  glanee 
that  an  estate  under  the  third  kind  of  agency  is 
likely  to  be  incomparalily  better  managed  for  the 
interests  of  both  the  pruprietor  and  the  tenant, 
than  aa  estate  nnder  the  fint  or  the  second  kinds ; 
aadtliat,  so  far  from  being  exjios.d  to  the  priva- 
tions and  mischiefs  of  mere  dtlegated  power,  it 
enjoys  or  ought  to  enijoy  all  the  advantages  of  the 
proprietor's  personal  Buporriaion,  aided  by  that 
of  an  inteOigent  assistant.  But  agents  of  the 
first  and  the  second  classes  possess  responsibility 
of  the  highest  order,  and  wield  powers  which  are 
lik^  to  hare  a  heavier  influence  upon  tenantry 
tbtn  the  direct  powm  of  proprietors ;  and  hence, 
eioept  when  they  are  men  of  hi;:h  qualifications 
and  fine  moral  character,  they  rarely  fail  to  be 
more  or  less  scourges  of  society,  and  to  earn  for 
themsdrss  an  inglorioos  r^ntatiom.  A  large 
proportion  of  lanrl  -towards  are  mere  men  of 
no?s  or  legal  practitioners,  without  any  fair  de-  i 
{^rtc  of  acqualutance  with  rural  afiairs,  far  more  j 
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solicitotis  to  obtdn  prompt  payments  of  rent  than 

well  informed  as  to  the  kind  of  trcatmetit  liy  waich 
these  are  best  secured, — and  generally  ignorant 
respecting  at  once  the  wise  management  of  ten- 
antry, the  real  resources  of  estates,  and  the  true 
interests  of  proprietor'' ;  and  they,  in  consequence, 
become  capricious,  short-sighted,  domineering, 
and  oppressive,  driving  good  teuauts  into  diffi- 
eultiee,  privations,  or  despair,  provoking  worth- 
less tenants  into  litigiousncss  and  acts  of  wanton 
damage,  and  converting  their  very  zeal  for  re- 
gular and  large  proceeds  of  rent  into  the  certain 
and  rapid  impoveriahment  of  at  once  the  ten^H  ^y, 
the  estate,  and  the  rent-roll,  bi  Ireland  j^«cialMy 
this  is  felt  to  be  the  case  in  a  great  proioriif"^  :of 
instances.  "  The  agent's  duties  generall.- "  suid  a 
witness,  himself  a  bainSter^t-law,  in  (ivi^  ^ce 
before  the  Parliamentary  CommissionerB  ir  -'I'p- 
tember  1844,  "  an  agent's  duties  genera  .'  .-on- 
sist  in  enforcing  the  rents  by  the  aid  of  h.  /t>ail- 
iffs,  and  putting  money  into  his  landlord's  ]K>ckets, 
and  a  per-centage  into  his  own,  and  in  nothing 
else."  Other  land  -  stewards,  however,  hf^ides 
being,  in  all  respects,  professionally  qualified 
for  their  responsible  ofiSce,  are  either  so  strictly 
gentlemen  as  to  soom  every  thing  palby  or  dis- 
honourable, or  80  truly  christian  as  to  be  in- 
capable of  any  conduct  but  such  nc  i'--  jn^jf.  gen- 
erous, or  noble ;  and  such  men  have,  lu  not  a 
few  instanoss^  acquitted  themselves  to  the  fiill 
as  wisely  and  patriotically  as  if  they  had  been,  in 
their  own  persons,  the  very  best  of  landlords.  See 
articles  Absekteeism  and  JMipdle  Men. 

Every  landnsteward  ought  to  possess  skill  in 
accounts,  acquaintance  with  the  law  of  landlord 
and  tenant,  considerable  knowledge  of  human 
nature,  large  experience  in  negotiating  Mrith 
equals  and  i&llubrs,  perfect  integrity  of  moral 
character,  much  suavity  and  firmness  of  temper, 
and  a  full  knowledge  of  practical  agriculture,  of 
land-surveying,  of  planting,  and  of  all  the  por- 
tions of  science  and  mechanics  which  ars  con- 
nected with  the  explanation  of  agricultural  phe- 
nomena, and  the  promotion  of  agricultural  im- 
provement. TTi.s  skill  in  accounts  is  requisite 
for  the  correctness  and  good  order  of  his  numer- 
ous pecuniary  transactions,  not  slone  with  the 
tenantry, but  in  connexion  with  his  general  man- 
agement ;  his  acquaintance  with  law  is  necessary 
for  avoiding  litigations,  and  inducing  a  liberal 
construction  of  the  conditions  of  leases ;  his  know- 
ledge of  human  natyre,  and  his  experience  in 
general  society,  are  requisite  for  successful  deal- 
ing with  the  variety  and  the  occasional  knotti- 
ness  of  diameter  which  he  may  have  to  encoun- 
ter among  tomnts ;  his  uprightness  in  moral 
priiieiple  and  conciliatorinoss  in  general  manners, 
are  essential  fur  his  commanding  the  respect  of 
his  people,  dissuading  them  from  folly  and  vice, 
and  inducing  them  to  resort  to  him  as  their  coun- 
Peltor  aiul  peacemaker  ;  his  knowledge  of  practi- 
cal agriculture  is  requisite  for  his  acting  intelli- 
gently in  the  details  of  ogrioultural  management 
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and  negodation,  and  even  for  his  escaping  the 
deristion  or  mistrust  of  his  people  ;  his  knowledge 
.  of  land- surveying  ia  requisite  for  his  advantage- 
ously laying  out  half- waste la&ds,  and  for  hia 
checking  the  proceedings  of  professional  men  ; 
and  hw  knuwledge  of  the  principles  of  ongineer- 
I  ing,  the  laws  uf  mechanical  science,  and  the  di^ 
coveries  of  chemistry,  meteorology,  electro-mag- 
^  netiani,  v^Eetable  phjnol<^,  and  experimental 
philosophy,  are  requisite  for  his  superintending 
j  processes  of  thorough-draining,  laying  out  watcr- 
I  meadows,  directing  the  cunstructiuu  of  the  mill 
'  aiid!^'ingin&-work8  of  the  fiurmery,  aniaUng  in 
I  anar^y£4  of  soils,  ezi^ai&ing  the  phenomena  of 
I  ocoasi'ona/fiiilurc  in  crops,  directing  a  judicious 
j  sele^<^tion  and  application  of  manures,  detecting 
miiiute  ^naea  of  depiedaiions  in  the  action  of 
|iiiaeofai  And  fungi,  enoou^^sillg  eligible  experi- 
;  men*--'in  fertilizing  and  culture,  and  promoting 
.  the  hundreds  of  other  procesiies  for  improvements 
in  farming  which  are  suggested  by  the  combined 
progreaa  ik  aeienti6o  diiooTery  and  artistic  aktlL 
If  it  be  said  that  few  men  possess  all  these  quali- 
fications, then  the  sooner  every  land-steward  be 
,  required  to  possess  them  all  the  better ;  and,  in 
!  tbe  meantime,  let  only  him  be  aeleoted  for  the 
'  next  Tioan<7  in  the  offioe  of  bad-steward,  who 
pos^  "^ses  as  many  o(  them  as  possible.    Or  if  it 
,  be  said  that  to  require  all  these  qualifications 
I  from  ft  land-stewafd  ia  to  exaot  mora  from  him 
;  than  is  required  in  a  landed-proprietor,  let  it  be 
understood, — first,  that  a  steward  really  requires 
additional  qualitication  to  compensate  for  the 
care  and  energies  which  arise  from  the  mere  pro- 
j  priettMrial  seal  of  the  landowner, — oext,  that  all 
;  landlords  who  manage  their  own  estates  would 
speedily  tind  it  their  interest  to  task  themselves  up 
to  the  possession  of  the  utmost  possible  amount  of 
theee  qua]i^Mktions,-^nd,  thirdly,  that,  judging 
from  the  present  rapid  maxch  of  irnproTement, 
the  time  is  not  far  off  when  every  land-steward 
and  every  land -owner  must  either  possess  all 
these  qualifications  to  the  fiill,  or  inonr  the  oom- 
miaevation  and  aoom,  not  onlj  of  fumm,  hat  «i 
farmers'  hinds. 

The  land- steward  ought  statedly  to  reside  either 
i  in  the  mansion  of  the  estate,  or  in  some  other  cum- 
fivrtaUe  and  equally  central  abode and  if  a  pop* 
:  tion  of  the  eatnte  Ite  a;t  meh  n  di^  ^ m    as  not  to 
he  under  easy  supervision  from  his  stated  resi- 
I  dence,  he  ought  to  have  there  a  comfortable  se- 
oondnrjr  rendenoe,  and  to  apend  In  it  amall  pe- 
liodital  portions  of  hit  time.   His  professional 
'  apartments  ought  to  be  a  principal  office,  a  com- 
modious business-room,  a  small  ante-room,  and  a 
i  safe-keep  or  small  fire-proof  room ;  and  his  pro- 
I  feiaioiial  fiimiture  onght  to  inclnde  n  general 
!  I  map  of  the  estate,  portable  separate  maps  witli 
i !  accompanying  registers,  books  of  vahiation  of 
I  each  field  and  tenement,  rental-houks,  a  general 
I  register  of  treea  and  oopaewood,  legal  documenta, 
I  a  book  of  ahatracti,  a  ■mall  laboratory,  an  agri- 
I  cultural  libnuy,  and  the  tnstrnmenta  for  aurvej- 


ing,  measuring,  mapping,  and  levelling.  Yet 
some  of  the  details  of  furniture  and  appliances  ; 
of  management  which  arc  quite  essential  for  con-  j 
duefcing  the  agency  of  a  minntdj  divided  ertate, ! 
farmed  by  ignorant  peasant-tenantry  in  Ireland, 
Would  be  quite  useless  and  even  ahsurd  in  the 
factorship  of  a  krgely  divided,  opulently  tenanted, 
and  intelligently  fanned  eatate  in  the  beat  agn> : 
cultural  districts  of  Scotland ;  for  in  the  former ' . 
case  the  agent  deals  with  a  rahhie  and  hoorish 
crowd  of  ])otato-fed  tenants-at-wilL  while,  in  the 
latter,  the  factor  deals  with  a  small  body  of  well- 1 , 
conditioned  gentiemeii,  almost  or  altogether  hn ;  • 
equals  in  both  intelligence  and  rank. 

A  land-steward  either  may  be  the  bailiff  of  a 
manor  in  his  own  person,  or  may  enjoy  the  as- 
aistanoe  of  Bttfib  an  officer  in  the  pmon  of  another  • 
man.  When  an  eatate  possessea  not  the  status  of 
a  manor,  its  powers  of  legal  agency  are  wieldt-d 
by  the  steward ;  and  when  an  estate  does  pos-  i 
sess  that  status,  these  powers  are  wielded  by 
the  bailiff.  A  steward  cannot  bind  his  principd  . 
beyond  the  limits  of  his  delegated  authority  ;  ; 
for  though,  if  he  were  a  general  agent,  he  would  | 
in  every  official  proceeding  bind  his  principal,  i 
yet,  because  he  is  an  agent,  or  holds  an  appoint-  | 
ment  for  only  a  particular  purpose,  he  can  bind  , 
no  farther  than  to  the  extent  of  instructions  ' 
given.   A  lease  agreed  for  with  an  agent  who  i 
acts  under  power  of  attorney,  and  executed  bj 
such  an  agent  in  terms  of  agreement  madft  with 
him,  binds  the  jirineipal.    The  hailiff  of  a  manor  ' 
is  appointed  only  t  )  collect  rents,  gather  fines,  I 
enforce  forfeitures,  aud  perform  similar  offices ; 
and  having  no  interest  or  estate  in  the  manor  it-  ; 
self,  he  can  neither  make  leases  for  years,  nor  j 
enter  into  any  other  contracts  which  afTect  the 
property  of  the  manor.   Yet,  simply  in  connex- 
ion with  his  ooUectl]^  rents,  and  in  order  to 
p  .  .    t  loss  to  his  principal  from  the  expiry  of  ■ 
leas^^s  during  the  latter'g  absence,  or  incapacity,  j 
the  bailitf  has  power  to  make  leases  at  will,  or  to 
continue  the  quondam  lessees  in  poseeasioii under 
the  new  character  of  tenants-at-will ;  and  h«  may 
also  receive  a  si)ect:il  delegated  power  to  grant 
loafief  for  years, — that  pctwer,  however,  beinc^  only 
such  as  might  be  delegated  to  any  other  person, 
and  not  becoming  identified  with  the  bailiff's 
official  character,  and  capable  of  being  exercised 
only  within  the  strict  limits  assigned  in  the  act 
of  delegation.  A  baililf  may  repair  the  nxntcriab  ^ 
of  a  building,  but  cannot  substitute  one  kind  for  , 
another,  as,  for  example,  slate  for  thatch ;  and, 
in  general,  he  may  do  any  thing  which  is  obvi- 
ously for  hia  principal's  benefit,  but  t^uot,  with- 
out his  consent,  do  anything  which  might  be 
construed  to  be  for  his  ^sadvantage. 

The  principal  subagcnts  or  assistants  of  the  ' 
land-steward,  on  a  large  estate,  or  on  one  which 
consists  of  mutually  detached  portions,  are  the 
land-reeve,  the  book-keeper,  the  solicitor,  and 
the  land  surveyor.  The  land-reeve — also  called 
the  voodmemi,  the  groundrcrfBcar,  and  the  Kbem'  j 
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ard's  bailiff— is  appointed  over  a  district  or  de- 
ptrtment  of  the  estate,  and  atUiuds  to  the  condi- 
liMi  of  thtt  woodt,  the  fenoei,  the  hedge-trees, 

'  the  gates,  the  roads,  the  water4MKllM%  and  the 
kiildii^  to  the  stockini^  of  commons,  to  the 
preveatioa  of  encroachmeuts,  and  to  the  repres- 

•  ttoaef  all  aonroes  of  damage  whetiier  uuong  ten- 
ants or  among  interlopers  and  strangers.  The 
I  'Xik-kecp'.'r — also  called  the  <jfTice-clerk  and  the 
imder-steword — forms  the  registers  of  the  estate, 
mkei  oat  lentals,  keeps  the  ftoeoimts,  and  anitts 
iasU  the  more  immediate  and  respondble  dntiea 
of  the  stewardship.  The  solicitor,  attomej,  or 
bw-Mnstaat|  is  a  professional  person,  occasionally 
oBed  in,  and  is  amployed  only  when  the  steward 
does  not  possess  a  infficient  amonnt  of  legal 

'  knowledge  and  acconntantsliip  to  perform  the 
duties ;  he  is  not  a  desinible  officiate  upon  an 

,  estate;  yet,  when  unavoidably  employed,  he 
iiniQy,  for  a  oompumtiTdj  nnaU  aalarj  or  aUow- 
ance,  collects  the  rents,  keeps  the  accounts,  and 
gives  requisite  advice  to  the  other  officers  of  the 
estate.  The  land-surveyor  is  likewise  a  prutes- 
uaal  man;  and  i«  emploTed,  as  oocadons  re- 

'  q  lire,  t  j  measure  and  map  portions  of  the  estate, 
to  act  as  a  referee  or  an  arbiter,  and  to  effect  an 
amicable  adjustment  of  disputes. 

TIm  fiffm^ward— ttsnallj  oalled  in  Bngland 
the  £irm-bailifr,  and  in  Scotland  the  on'crf — is 
the  fanner's  chief  assistant,  and  often  his  repre- 
sentative and  second-self,  upon  a  large  farm  of 
cither  tillage  or  mixed  husbandry.  He  ought  to 
lave  a  tolerably  good  cdncation,  a  knowlcdj^e  of 
account^,  ability  to  measure  work,  land,  and  tim- 

,  her,  and  a  thorough  acquaintance  with  all  the 
depirtments  of  practical  farming,  from  the  coars- 
est OSes  of  the  farm-yard  to  the  nicest  manipula- 
tions of  the  husbandman's  art.  He  ins;pects  and 
controls  the  tield-workers  and  the  plougliinen  ;  he 
exercises  all  authority  over  the  farm  during  the 
ftnao^s  absenoe  or  temporarf  inoapacitj ;  he 
has  char^re  of  the  corn-bam,  the  granaries,  and 
the  provision-stores ;  he  performs  all  the  nicer 
and  more  responsible  duties  of  the  farm,  but  sel- 
worici  with  hones,  or  stoops  to  offioes  of 
'Iradjcry  or  hard  labour ;  and  he  ought  to  be 
active,  considerate,  shrewd,  and  upright, — con- 
»uatly  studying  the  combination  of  the  interests 

'  «f  In  master  with  the  ntmost  ponible  comfort 
of  the  servants.— The  bailiff  and  gardener,  or  the 
gardener  and  grieve,  is  a  mongrel  officiate  be- 
tVMn  farm-steward  and  kitchen-gardener  ;  he 
■ddoa  eieels  in  the  dnties  of  dther  of  his  capa- 
cities ;  and  he  is  usually  found  only  on  farms  of 
nnall  extent  and  indifferent  condition. — The 
ioiester  or  h<^  woodsman  has  a  similar  charge 
everwoodkiA  to  that  which  the  land-reeve  pos- 
aeaaes  over  an  araUe  district  of  an  estate;  and 
■   hfi  directs  nrA  P'ip»rintend8  the  operations  of 

i  planting,  pruning,  rearing,  barking,  and  felling 
tiees,  of  making  charcoal,  and  of  foruiiug,  thin- 
aingi  or  otherwise  mana^ng  fences,  copfdcee^ 
aad  plantatioas.  Thedemesne-stewaidoondncts 
1 '-  


the  management  and  business  of  the  parks,  lawns,  1 1 
and  other  home-grounds  immediately  around  a  •  < 
mansion;  he  even  extends  his  care  over  the  || 
whole  of  an  estate,  when  it  is  small  in  extent,  1 1 
and  wliolly  retained  by  its  proprietor;  he  like-  ! 
wise  wields  influence  in  the  stables,  in  the  gar-  [ 
den,  and  in  other  departments;  and  he  may  be  :< 
regarded  as  discharging,  within  the  demesne  or  \  \ 
tlie  estate,  the  duties  uf  a  land-steward,  a  ]»ailifr.  [j 
and  a  forester,  and,  in  some  degree  also,  those  of  ■ 
a  house-stewardr-^her  offidids  than  those  we  | 
have  n%med  cannot  properly  be  included  in  the  ]  > 
cla^s  of  assents,  and  kHI  he  noticed  in  the  article  >  I 
Fahm-Skrvawts  :  which  see.  ' ' 

AGISTMENT.   The  eating  of  cotps  by  catdc  , 
upon  the  ground,  or  the  pasturing  of  another  |( 
person's  cattle  for  hire.   "  If,"  eays  Black  stone,  ; 
"a  man  takes  in  a  horse  or  other  cattle  to  grase  | 
and  depasture  in  his  grounds,  which  the  law  calls  . 
agistment,  he  takes  them  upon  an  implied  con-  | 
tract  to  return  them  on  demand  to  the  owner. 
He  cannot,  like  an  inn  keeper,  retain  them  till  '  i 
payment." — Tlie  tithe  exigible  from  crops  eaten  [ 
upon  the  ground,  ot  from  pasturage  consumed  { 
by  hire,  is  called  the  tith^  of  aiji«tvient.  This 
tithe,  in  the  case  of  eaten  crops,  is  estimated 
according  to  tlie  value  of  what  is  supposed  to  be  ^ 
consumed ;  and,  in  the  case  of  graimlands,  it  is  > 
payable  on  clover  and  similar  crops,  when  first  | 
fed  and  then  permitted  to  run  to  seed,— on  grass-  ' 
crops  first  depastured  and  afterwards  cut  down,  i 
>-and,  with  some  exceptions,  on  whatever  pasture  I 
lands  within  a  parish  are  occupied  by  cattle  which 
arc  uTiti*l\vnV!f  as  live  stock,  and  are  sold  or  re- 
moved from  the  parish.   The  i^istmcnt  tithe  is 
calculated  from  the  time  of  the  cattle  being 
severally  placed  upon  the  land  till  that  of  their 
bein;^  ttirned  off  ;  and  it  is  usually  rated  at  one- 
tenth  of  the  rack-rent  of  the  land,  or  at  oiie- tenth 
of  the  hire  paid  by  strangers  for  the  cattle's  graz- 
ing, or  at  one-tenth  of  the  rate  usually  charged  i 
in  the  neighbourhood  for  pasturing,  or,  in  the 
case  of  feedinpr  upon  turnips,  at  such  an  estimated  j 
rate  per  head  of  cattle  as  8hall  correspond  to  the 
value  of  the  crop.  Bxoeptions  to  the  pajrment 
of  this  tithe  occur  in  tJie  case  of  all  depastured 
aftergrass  of  meadows  which,  in  the  same  season, 
have  yielded  a  crop  of  hay, — in  the  case  of  all 
stall-fed  or  straw^ard  cattle,  tithe  being  exigible 
from  the  cut  or  removed  crops  on  which  these  ; 
arc  fed, — in  the  ca.«(e  of  all  cattle  which  become  j 
profitable  to  the  tithe-owner  by  the  production 
of  young,  or  by  being  milked,  or  shorn,  ■  ■  and  in  { 
the  case  of  all  working  cattle  whi(A  are  employed 
wholly  or  partiiilly  within  tlie  parish,  of  all  cows  '  | 
which  are  maintained  for  the  supply  of  the  iar-  | 
mer's  family,  of  all  sheep  and  oxen  which  are  l| 
slaughtered  for  consumption  on  the  farm,  and  ' 
of  all  young  stock  which  arc  reared  for  the  I 
plough  or  the  dairy,  and  not  removed  from  their 
native  parish. 

AGREEMENT.  The  statement  of  conditions 
between  tenant  and  laadloTd,  on  whidi  a  farm  is 
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rented  or  leased.    In  England  it  needs  to  be 
made  in  writing  for  a  L  n-^i  r,C  ijiore  th:in  three 
yaars ;  and,  tliough  an  unwritten  one  for  a  less 
I  period  than  three  ^ears  will  suliice,  yet,  for  the 
I  Mke  of  both  paitMs,  an  agreement  ought,  in 
'  every  case,  to  be  in  writing.   In  Scotland  a  lease 
j  of  land  is  not  susceptible  of  proof  upon  mere 
parole  evidence,  if  for  wore  than  a  single  year ; 
and  either  party  la  entitled  to  resile  at  the  end 
of  each  Ntmeasive  year.  An  agreement  to  make 
a  lease,  amounts,  in  equity,  to  an  actual  lease ; 
I  but  whether  any  particular  agreement  oonsiitutes 
a  present  lease,  or  a  lease  to  oonunenoe  at  some 
I  ftiturc  period,  depends  on  the  intention  of  the 
parties,  and  must  be  ascortaiibed  lirom  its  own 
^  language.    See  article  Lk ask. 
,     AQUlOULTOKor  Au&iccLTURiST.  A  person  who 
1  is  skilled  in  the  art  and  icieBoe  of  cvlti?ating  land. 
AgricxiUor  is  the  pure  Latin  name,  and  agricultxi- 
rht  is  the  modified  name  in  common  English  use. 
j  An  agriculturist  is  a  scientific  person,  and  may 
I  or  maj  not  be  engaged  in  actual  fiunning  ;  aud  a 
fiarmer  is  a  practical  person,  and  may  or  may  not 
have  a  knowledge  of  the  adentifio  prinoiplea  of 
■  his  art. 

AaRIOULTUBALOHEMISTRT.  Thescienoe 
which  professes  to  teach  the  application  of  the 

established  principles  of  chemistry,  in  regular 
.  and  syfitematic  form,  to  the  theory  and  practice 
I  of  agriculture.  "Agricultural  chemistry,"  says 
;  Sir  H.  Bavx  in  his  opeung  lecture  on  this  sab- 
ject,  "has  for  its  object  all  those  changes  in  the 
\  arrangement:?  of  matter  connected  with  the 
j  growth  and  nourishment  ol  plants, — the  compar- 
{  ative  yalaes  of  thdr  prodaoe  as  food,*— the  consti- 
tution of  soils, — the  manner  in  which  lands  are 
'  enriched  by  manure,  or  rendered  fertile  by  the 

different  processes  of  cuiy  vation.'* 
{    In  1795  the  Earl  of  Dundonald  addressed  a 
I  '  Treatise  showing  the  intimate  connexion  that 
Bubsists  between  Agriculture  and  Chemistry,'  to 
the  cultivators  of  the  soil  in  Great  15rit;.iTi  riTid 
I  Ireland,  and  the  proprietors  of  Webt  iudian 
{ estates.  The  Eari,  adopting  the  language  and 
espousing  the  enlightened  views  of  the  French 
chemists  of  the  day,  drew  together  much  element- 
ary matter  on  the  composition  of  earths  and 
vegetables,  and  the  treatment  of  soils  for  agri- 
cultural  purposes  on  just  chemical  principles ; 
but  his  lordship's  book  wa.s  generally  disregarded 
'  as  the  speculatipn  of  a  mere  theorist  unworthy 
the  attention  of  'practical  men,' — as  if  practice 
alone  is  not  almost  as  firuitfiil  in  mistakes  as  mere 
theory.   Sir  Humphrey  Davy's  course  of  lectures 
before  the  Board  of  Agriculture  from  the  year 
1802  to  I  b  1 2,  attracted  some  attention  to  the  theo- 
retical cultivation  of  agricnltare,  particularly  the 
analysis  of  soils,  the  mutual  effects  of  vegetables 
and  the  atra<»sphcre, — the  doctrine  of  manures, — 
I  and  the  proper  rotation  of  crops.  &\xic<i  the  pub- 
I  lication  of  these  lectares,  in  1814,  variooa  impor- 
I  tani  contributions  to  scientific  agriculture,  or  in 
{  explanation  of  the  principlm  which  ought  to 


regulate  the  practice  of  the  agrieutturist,  hate 

been  made  both  in  our  own  country  and  on  the 
continent.  The  writings  of  Berzelius,  Mitscher- 
lich,  Mulder,  Johnston,  and  Liebig,— of  the  lat- 
ter espeoially — have  devdoped  the  spedal  and }! 
important  bearings  of  chemical  science  on  agri- 
cultural art  in  a  way  wliich  must  command  the 
attention  of  all  whusc  occupations  or  interests  1 
are  connected  with  the  cultivation  of  the  soiL    | ' 

"The  development,"  says  Lieliig,  "of  the  stem, 
leaves,  blossom?,  and  fruit  of  plants  is  depetidfnt 
on  certain  conditions,  the  knowledge  of  which  \ 
enables  us  to  exerdse  some  inflnenoe  on  their  in- '  | 
temal  constituents  as  well  as  on  their  size.  It 
is  the  duty  of  tlic  nnturn.1  philosopher  to  discover 
what  these  conditions  are ;  for  the  fundamental  , 
principles  of  agriculture  must  be  based  ou  a  ' 
knowledge  of  them.  There  b  no  profession  which  1 1 
can  be  compared  in  importance  with  that  of  ! 
agriculture,  for  to  it  belongs  the  production  of  ; 
food  for  man  and  animals;  on  it  depends  the 
wdfare  and  development  of  the  whde  human 
species,  the  riches  of  states,  and  all  commerue. 
There  is  no  other  profession  in  which  the  appli- 
<»tion  of  correct  principle  is  productive  of  more 
beneficial  effeotsi,  or  is  of  greater  and  more  de- 1 
cided  influence.  I 

"In  addition  to  the  general  conditions,  such  a.s 
heat,  light,  moisture,  and  the  component  parts 
of  the  atmusphere,  which  arc  necessary  fur  the 
growth  of  all  plants,  certain  substances  are  found 
to  exercise  a  peculiar  influence  on  the  develop- 
ment of  particular  families.  These  substances 
either  are  already  contained  in  the  soil,  or  are  sup- 
plied to  it  in  the  fbrm  of  the  matton  known  under 
the  general  name  of  manure.  But  what  does  the 
soil  contain  ?  And  what  are  the  components  of 
the  6u1>8tanc^  used  as  manure?  Until  these 
puiut.s  are  satis&ctorily  determined,  a  rational 
system  of  agriculture  cannot  exut.  The  power 
and  knowledge  of  the  physiologist,  of  the  agri- 
ci;'tnrist  and  chemist  must  be  united  for  the 
complete  solution  of  these  questions;  and,  in  or-  j 
der  to  attidn  this  end,  a  commencement  most  bo  ji 
made.  ;| 

"  The  general  object  of  agriculture  is  to  produce  j ' 
in  the  most  advantageous  manner  certain  quali^ 
tics,  or  a  maximum  sise,  in  certain  parts  or  or- 
gans of  particular  plants.  Now,  this  okyect  can 
be  attained  only  by  the  application  of  those  sub- 
stances which  we  know  to  be  indispensable  to  the 
development  of  these  parts  or  organs,  or  by  sup- 
plying tile  eottditionB  necessarjr  to  the  pvodno- ! 
tion  of  the  qualities  desired. 

"T)ie  »}>€cial  object  of  agriculture  is  to  obtain 
au  ai  )uurmal  developuient  aud  production  of  oer-  | 
tain  parts  of  plants,  or  of  oertain  vegetable  mat*  j 
ters,  which  are  employed  as  food  for  man  and  { ' 
animals,  or  for  the  purposes  of  industry. 

"  The  means  employed  for  effecting  these  two 
purposes  axe  very  difierent  Thus  the  mode  <A  \ 
culture  employed  for  the  purpose  of  prooaiil^  ! 
fine  pliable  straw  for  Florentine  hats,  is  the  very  ' 
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to  prodoM  »  of  «wn  £rom  the  tune 

I  Sutriment  of  pUaU*. — There  are  two  prevailing 
mm  IB  nfettnm  to  the  untrimoikt  of  pluito: 

I'  tlieaoe  r^arding  it  as  wlully  dtfinUe  from  in- 

I  orgAnir  matter  and  decomposed  organic  matter, 

I  _tiie  other,  as  partly  or  even  chieflj  from  unde- 
composed  though  dead  oi^aaio  mailer.  The  fin^ 
mer  of  these  views  liM  been  ably  advocated  by 

I  Liebig  by  reference  to  numberless  chemical  and 
phjsiological  data;  and  even  though  it  should 
not  prove  to  be  wholly  correct,  bis  eiiay  ofta 
•oncif  Adl  to  eiert  a  modifyiDg  and  im- 
proving influence  on  many  important  topics  in 
the  fcience  of  agriculture.  The  principal  advo- 
utM  of  the  opposite  opinioa  are  Boussingault, 

I  8nlanll^&fBllOI^FkyeI^M1l]der»•od]U^ 
We  shall  present  a  condensed  view,  first  of  Lie- 

[  big'ttheoiyjMidxMztof  that  of  his  opponents. 

fnW«f  f gBfH»OET«IH*g»m*UtlUMKJIT  OF 

n  ^IMTBP  SOLELY  rBOK  I50ROAKIC  MATTER. 

There  are  four  elements  which  in  general  form 
th«  organic  matter  of  plants ;  carbon,  hydrogen, 
j  ox7geD,aiid  nitrogen,  tiro  or  more  of  whidiQiiited 
iniiBlllIe  pvoportions  constitute  an  almost  in- 
finite numher  of  prnximnt  '  principles.  Plants 
\  derive  nourishment  from  the  atuiosphere  and  the 
p  lofl.  Tlielbrnieroonaeliof eRAonfronnAoBio 
:  acid,  nitrogen  from  arnmiwiaral  gas,  and  oxygen 
j  and  hydrogen  from  vnter^'  vnjxjur ;  and  the  latter 
.  oooaists  of  the  same  elements  from  decomposed 
I  oiginic  matters  and  from  water.  Humus  was 

I  fbnwriy  supposed  to  yield  the  principal  aliment ; 
hni  it  is  now  known  to  be  both  an  imdiieot  and 

'  ^  &  quite  secondary  source. 

I I  AmmUaiton  of  Carbon. — ^Humus  is  soluble  in 
I  a  extremely  minnte  degree  in  water,  bat  when 
I  treated  with  alkalies,  tluft  hunio  acid  formed  is 
j  somewhat  "soluble.    Suppose  this  acid  to  be  ab- 

K'irbcd  in  the  form  of  that  salt  which  is  most 
!  solabk,  the  humate  of  lime,  and  suppose  that 
,j  potad,  ioda,  the  oiddee  of  iron  and  manganeie 
take  up  the  same  qnnntTty  of  the  acid  as  lime, 
i  Benhier  found  that  1,<HX)  lbs.  of  dry  fir-wood 
I  jidded  4  lbs.  ashes,  coutaiuing  63  per  cent,  me- 

I  tdBe  eiidee.  A  Heidan  aore  yidde  annnaUy 
3^)  lbs.  fir-wood,  containing  e*l7  Ibe.  metallic 
niita.  Then  1  lb.  of  lime,  uniting  with  1?  \h^, 

'  humic  add,  the  617  lbs.  of  the  oxides  would  in- 
I '  tradnee  74  Ibe.  bnraio  add,  which,  eontaining  58 
jl  p«  cent,  carbon,  would  correspond  to  100  lbs.  of 

»ood;  b«t  the  acre  really  yields  2,f>20  lbs.  In 
!  the  game  way  the  oxides  in  wheat  straw  would 

prodooe  994  Ibe.  woody  fibre  to  the  acr^  whereas 

II  tbeprodnoe  it  1,961  lbs.  of  ftraw  compoeed  liniip 
larly  to  woody  fibre. 

I  Qdcolating  the  quantity  of  this  acid  which 
plants  might  receive  under  the  most  favourable 

{ qwimlineee  bj  the  agency  of  ndn-water,  and 
srpporfng  all  the  rain  which  falls  on  an  acre  to 

! ,  be  received  by  the  plants,  and  all  to  be  saturated 
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by  humate  of  lime,  then  the  plants  would  receive 

only  330  lbs.  humic  acid,  while  the  acre  prodtices 
2,843  lbs.  of  grain  and  straw,  so  that  the  330  of 
acid  would  only  account  for  a  small  quantity  of  ; 
the  carbon  actually  obtained. 

Again,  the  Hessian  acre  of  wood  or  meadow 
yields  1,109  ll)s.  carlxm  in  its  wood  or  hay, — 1,032 
in  the  beetroot  withuut  the  leaves,  or  1,124  lbs. 

in  etraw  and  grain;  equal  snrAoee  of  average 

fertiHty  yielding  equal  quantities  of  carbon  ;  and 
yet  the  conditions  in  the  growth  of  theee  plaote 
have  been  very  dissimilar. 
Moreovw,  the  edl  of  meadow  and  forest,  in« 

stead  of  losing  carbon,  actually  increases  its  q  uan-  j 
titv,  nntwithstandinjt  the  removal  of  so  much  in  i 
the  wood  or  hay,  and  the  soil  of  a  held  which  is 
manured  contains  no  more  than  a  meadow  or 
forest  which  is  not  manured. 

These  considerations  prove  that  the  common 
view  of  the  nutrition  of  plants  by  humic  acid  is 
incorrect.  Whence,  tiieu,  is  their  carbon  de- 
rived t 

The  quantities  of  carbonic  acid  in  tiie  air  aver- 
agcs*4  vols,  in  in,or)0  vols.,  so  that  the  weight  of  i 
carbon  which  presses  on  an  acre  of  land  is  about 
7  tone.  The  quantity  of  oxygen  eetimated  to  be 
consumed  by  the  respiration  of  1,000,000,000  of 
men  in  one  year  is  nTn74-'5  cubic  miles.  A 
town  of  7,000  inhabitants  consumes  annually  i 
551,000,000  cubic  feet  of  oxygen  in      oombus-  j 
tion  of  wood.  Hence  we  may  oonodve  of  the  j 
enormous  quantity  of  carbonic  acid  constantly  ' 
thrown  into  the  air  by  the  respinition  of  men 
and  animahi,  by  combustion,  and  the  putrulac-  , 
tionof  animal  and  vegetable  matter.  Now,anal> 
yeis  ihowa  that  the  (quantity  of  oxygen  is  the 
same  now  as  it  was  1,000  years  since.  There 
muiit  be,  therefore,  some  means  of  repkujing  the 
oxygen  oooeumed,  and  of  removing  the  carbonie 
acid  which  is  formed. 

Plants  effect  both  of  these  changes,  absorbing 
carbonic  acid,  deoumposing  it  and  giving  off  ' 
oxygen.   A  plant  placed  in  water  containing  | 
carbonic  acid,  and  exposed  to  the  snn*f  light,  | 
removes  the  acid  and  evolves  oxygen,  which  may  ; 
be  collected  in  a  receiver  and  examined  ;  it  in- 
creases in  weight  more  than  cau  be  accounted 
for  by  the  Cixbon  taken  up,  whi(di  shows  that  the 
elements  of  water  are  assimilated  at  the  same 
ti?nc.    The  quantity  of  carbon  in  the  air  may  be 
shown  to  be  3,300  billions  of  lbs.,  which  is  more 
than  all  the  plants  and  the  strata  of  coal  on  the 
earth.   Calculating  from  the  quantity  of  carbonic 
acid  al>sorljod  by  a  freshly  white-washed  surface 
in  a  given  time,  a  Hessian  acre  migiit  absorb  in 
200  days  11*353  lbs.  carbonic  acid,  containing 
3,304  lbs.  carbon,  which  Is  3  times  as  much  as 
obtained  firom  filants  growing  on  the  same  sur- 
face. 

Carbonic  acid  is  absorbed  from  the  air  by  the 
leaves,  and  from  the  soil  by  the  root^  finr  it  forms 
an  atmosphere  in  the  soil  around  decaying  humus. 
When  expoeed  to  sun-light  it  is  decomposed  while 
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osygen  is  eVDhtd,  but  at  night  fliis  action  ceases, 
and  the  acid  is  emitted  while  oxygen  is  absorbed. 
The  emission  of  the  acid  is  a  simple  mechanical 
process,  the  ftbaorption  of  oxjgen  ft  diemioal  pro- 
cem,  dn«  to  its  aotion  on  the  vwrious  organic  sub- 
Btancea  in  the  flowers  fniits,  &c.,  but  neither 
hr\v(>  ar^Y  thing  to  do  with  the  process  of  assimi- 
lutiuu.  Thus  volatile  oils,  tannin,  tic^  have  a 
tendencfto  ozidiio^  and  hmm  plaatt  oontaining 
them  absorb  more  oxygen  than  others ;  the  taste- 
less leaves  of  the  A^av«  Americana  absorb  0*3  of 
their  volume  of  oxjgen  in  the  dark  during  24 
honn,  the  leam  of  the  Pinm  oMff  abaorb  10 
tiroes,  and  thoee  of  flio  QuffVHf  nbmr  14  tiniM 
their  vohime. 

Those  and  other  facts  prove  that  the  quantity 
of  oxygen  thrown  into  1lb»  atoMMphm  by  phmts, 
is  greater  than  that  which  they  receive  from  it. 

To  conclude,  the  carbon  contained  in  plants  is 
derived  from  the  carbonic  acid  of  the  atmosphere, 
through  the  leaves  or  from  that  contained  in  the 
ioil  through  the  roots. 

Oriip  .'  <v.'!  action  of  ffumtu. — All  plants  and 
vegetable  structurce  undergo  two  processes  of  de- 
oompositiou  after  death.  One  of  these  is  named 
fermauatim;  the  other,  putrtfaetient  diteajf^  or 
trmaeamtU. 

The  decay  of  woody  fibre — the  principal  con- 
stituents of  all  plants — ^is  accompanied  by  a  pbe- 
nomeiMm  of  a  peouliajr  kind.  TboB  sabttimce,  in 
contaotwith  air  or  oxygen  gas,  converts  the  latter 
into  an  equal  volume  of  carbonic  acid,  and  \U 
decay  ceases  upon  the  disappearance  of  the  oxy- 
gen, if  the  carbonic  add  is  removed,  and  ozf- 
gm  xefdaoed,  ita  deeay  reoommences,  tliat  is,  it 
again  converts  oxygen  into  carbonic  acid. 

Woody  tibre  in  a  state  of  decay  is  the  substance 
called  humus.  Its  property  of  converting  sur- 
rounding oxygen  gas  into  oarbonie  add  dimin- 
islies  in  proi)ortion  as  its  decay  advances,  and  at 
last  a  certain  quantity  of  a  brown  coaly-looking 
substance  remains,  iu  whicii  this  property  is  en- 
toelj  wanting.  This  substanoe  ia  caUed  nmid ; 
it  is  the  product  of  the  complete  deoaj  of  woody 
fibre. 

Uumus  is  a  continued  source  of  carbonic  acid, 
whidk  it  emits  Tecy  slowly.  An  atmosphere  <^ 
,  carbonic  acid  is  therefore  contained  in  every  fer- 
tile soli,  and  is  the  fir.st  and  most  important  food 
for  the  young  plants  which  grow  in  it. 

The  nx^  pofonn  the  fimctions  of  the  leaves 
ftom  the  first  moment  of  their  fbrmation ;  they 
extract  from  the  soil  their  proper  nutriment, 
namely,  the  carbonic  acid  generated  by  the 
humus. 

By  loosening  the  soil  which  surrounds  young 

plants,  we  favour  tlu;  access  of  air,  and  the  for- 
mation of  carbonic  acid,  whicii  is  absorbed,  and 
is  replaced  by  atmospheric  air,  by  which  prucu88 
the  decay  is  renewed,  and  a  firesh  portion  of  car- 
bonic acid  formed.  A  plant  at  this  time  receives 
its  food  both  by  the  roots  and  by  the  organs  above 
ground,  and  advances  rapidly  to  maturity. 


When  n  phnt  has  quite  risen  above  ground, 

and  when  the  organs  by  which  it  riVtnins  f  r^ 
from  the  atmosphere  are  formed,  the  carbonic 
acid  of  the  soil  is  no  further  required. 

The  power  which  roeta  possess  of  taking  up 
nourishment  does  not  ceaae  as  long  as  nutriment  ; 
is  present.  When  the  foo<l  of  a  plant  is  in  greater 
quantity  than  its  organs  rtquire  fur  their  owa 
perfect  development,  the  superflaous  nutriment 
is  not  returned  to  the  soil,  but  is  employed  in  the  ' 
formation  of  new  organs.    At  the  side  of  a  cell,  ' 
already  formed,  another  cell  arises :  at  the  side 
of  a  twig  and  leaf,  a  new  twig  and  a  new  leaf  are 
developed. 

The  function;;  of  thp  leaves  and  other  grwm 
parts  of  plants,  to  absorb  carbonic  acid,  and  with  ^ 
the  aid  of  li^t  and  moisture,  to  appropriate  its  \ 
carbon,  are  continually  in  operation.   But  the 
new  products  arising  from  this  continued  assimi- 
lation are  no  longer  employed  by  the  perfect  : 
leaves  in  their  own  increase  ;  they  serve  for  the 
formation  of  woody  fibre,  and  all  the  solid  mat- 
ters of  similar  composition.    The  leaves  now  pro-  ; 
duce  sugar,  amylin  or  starcli  and  acids,  which 
were  previously  formed  by  tiiu  roots,  when  they 
were  neoessaiy  for  the  development  of  the  stem, 
buds,  leaves,  and  branches  f  ti  e  plant. 

The  organs  of  assitnilati-m,  at  this  period  of 
their  life,  receive  mure  nourishment  from  the  at- 
mosphere than  they  employ  in  their  own  sn^ 
tenarice  ;  and  when  the  formation  <tf  the  woody  i 
8ul)stance  has  advanced  to  a  certain  extent,  the  ' 
expenditure  of  the  nutriment,  the  supply  of  which  ^ 
still  remains  the  same,  takes  *  new  direotioii,  ' 
and  blossoms  are  produced.  The  functions  of  the 
leaves  of  most  plants  cease  upon  the  ripenlujz  of 
their  fruit,  because  the  products  of  their  action 
are  no  longer  needed.   They  now  yield  to  the  ' 
chemical  influence  of  the  oxygen  of  the  air,  gen-  \ 
erally  suffer  a  change  in  colour,  and  fall  off.  j 

A  peculiar /rr/j(.*/or»ia/('o?(  of  the  nuitters  con- 
tained iu  all  plants  takes  place  in  the  period  be-  > 
tween  blossoming  and  the  ripming  of  the  Ihitt ; 
new  compounds  are  produced,  which  furnish  con- 
stituents of  tlic  l^lo.^somM,  fruit,  and  seed.  An 
orgatiic  chemical  transformation  is  the  separa- 
tion of  the  elements  of  mie  or  seTeral  oombina- 
tions,  and  their  reunion  into  two  or  several 
others,  which  contain  the  same  number  of  ele- 
ments, either  grouped  in  another  manner,  or  in 
different  proportions.  Of  two  compounds  fonned  . 
in  consequence  of  such  a  change,  one  remains  as 
a  component  part  of  the  blossom  or  fruit,  while 
the  other  is  separated  by  the  roots  ia  the  form  of 
excrementitious  matter. 

HydnKqranio  add  and  water  are  deoomposed 
by  Contact  with  nuiriatic  acid  into  formic  acid  \ 
and  ammonia  ;  the  nvn  iatic  seeking  to  be  satu- 
rated by  a  bube,  selcctii  the  elements  nitrogen  and 

hydrogen  to  form  ammonia,  with  which  it  unites, 

and  its  power  of  producing  farther  change  is  lost. 

By  the  separation  of  ammonia,  the  remaining  e!e-  i 
mcuts  unite  to  produce  formic  acid.   The  am-  \ 
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BOOM  represents  the  substance  asshnikted  luf 
the  plant,  aad  the  fiHrmio  Mid  the  ezGoreoieiiti- 

tious  matter. 

Bjr  means  of  dumical  transformations  a  great 
nritfef  of  {voducts  may  now  be  obtained  artifi- 
cially, which,  having  been  found  in  plants  and 
iaimak.  wt-re  8uppn««'d  to  r»^cnlt  from  the  vital 
priadple.  The  vula.tilc  oil  of  vaiLTi;ia  may  be 
obtuDsd  flem  the  oil  genentod  duiing  the  fer* 
■entittion  of  potatoes ;  the  oil  of  Sj'fr'm  jdmaria 
from  the  crystalline  matter  of  the  luirk  »>f  tlie 
willow.  We  caa  form  malic,  oxalic,  and  lormic 
MiUi,  area,  fte. 

I  Truufomiations  of  existing  compounds  are 
e«n?tant!y  takinjT  jilaco  during  the  whole  life  of 
&  plant,  in  consequence  of  which,  and  as  the  re- 
tails of  tbeee  tntudtmnitioiiit  there  Me  produced 
rv'.oiii  mitten  wludi  en  exexeted  by  the  leaves 
and  blr»89oms,  solid  excrements  deposited  in  the 
bark,  and  fluid  soluble  subetances  which  are 
eliminated  by  the  roots.  Substances  containing 
ilsige  proportien  of  cetiMn  efe  excveied  bj  the 
roots  and  absorbed  liy  the  soil.  Through  the  ex- 
pulsion of  these  matters  untitted  for  nutrition, 
the  soil  receives  again  with  usury  the  carbon 
lAjflh  it  had  at  first  yidded  to  the  young  idanta 
IS  food,  in  the  fomi  of  carbonic  acid. 

The  soluble  ruatter  thus  acquired  by  the  soil  is 
Still  <^pable  of  decay  and  putrefaction,  and  by 
undergoing  these  proeesw  fhtnithee  xeMwed 
Koroes  of  nutrttion  to  mother  generetion  of 

plants ;  it  becomes  hnmm. 

Ramus  does  not  nourish  plants  by  being  taken 
nptDdasriimbited  in  its  unaltered  state,  but  by 
presenting  a  slow  and  lasting  aooroe  of  carbonic 
icid,  -whicli  is  absorbed  by  the  roots,  and  is  the 
principal  nutriment  of  young  plants  at  a  time 
when,  being  destitute  of  leaves,  they  are  unable 
to  eztHMt  food  from  the  atnosphne.  "BCeny 
physiologists,"  says  Mr.  Shier,  in  the  notes  to  his 
edition  of  Sir  H.  Davy's  '  Elements  of  Agricultu- 
ral Chemistry,'  maintain  that  plants  derive  a 
pnt  pert  of  their  carbon  from  humous  matter 
in  the  soil,  and  that  they  absorb  it  in  solution  in 
the  f-)nn  uf  huniates  tjf  lime  and  ammonia.  Lie- 
hig,  while  he  admits  that  organic  matter  in  the 
sofl  ii  vaefiil  in  supplying  carbon,  denies  that  it 
it  ta  the  form  of  humates  that  it  is  taken  up. 
Organic  matter  in  soils  to  which  air  has  access 
it  oontinuaUy  undergoing  decay,  and  carbonic 
sdd  tbos  formed  constitutes  the  carbonaceous 
Autritive  matter  supplied  by  the  loiL  Iiiel%*s 
principal  arguments  against  the  common  theory 
nay  be  thus  condeu^ed.  1st,  The  humic  acid  of 
chemists  do^  not  occur  in  appreciable  quantity 
mfertile soils;  it  is  fonned  in  the  course  of  the 
cheTTiical  processes  had  rocourpe  to  to  procure  it. 
li  humates  existed  in  the  «oil  and  constituted 
the  fuud  of  plants,  they  would  communicate  a 
browa  tint,  and  he  reedil J  detected  in  the  water 
of  springs,  brooks,  and  rifen^bnt  they  are  not 
?o;  noither  do  they  occur  in  sea-water,  hence,  it 
must  be  from  carbonic  acid  that  the  immense 


crops  of  algse  that  grow  on  the  bottom  and  shorss 
of  the  sea  derive  their  carbon.  2d,  The  humates 
are  so  little  soluble,  that  it  can  be  shown,  that 
all  the  rain  that  falls  during  the  growth  of  com- 
mon crops  is  incapabli^  even  if  it  were  aU  to  be 
saturated  with  humates,  and  to  pass  through  the 
plants,  of  affording  a  tithe  of  the  carbon  they 
require.  3d,  There  was  no  original  humus,  and 
hence  it  is  not  absolutely  essential,  dth,  Many 
plants  have  but  a  point  of  attachment  in  the 
^oU.  and  live  almost  entirely  by  absorption  from 
the  air.  5th,  Neither  in  cultivated  land  that  is 
regularly  manured,  nvr  in  forest  and  meadow 
lands  that  are  not,  does  the  humns  decrease ;  in 
the  httor  cases,  indeed,  it  increases.  Boussing- 
ault  sliows  in  the  case  of  the  five- course  rotation 
afawadty  referrad  to,  that  the  carhon  oonb^ed  by 
the  crops  exceeded  that  contained  hj  the  man- 
ure, by  4745'6  kilogrammes  per  hectare  —  4233  9 
lbs.  per  imperial  acre.  The  carbon,  therefore, 
must,  to  this  extent  at  least,  have  been  derived 
from  the  air;  and  at  the  dose  of  the  rotation  the 
humus  had  not  decreased.  Hence,  it  may  be  in- 
ferred, that  the  carlxm  deriv(-'d  from  the  organic 
matter  in  the  soil  was  also  t;ikeu  up  in  the  form 
of  oarbonic  acid.  Of  recent  attempts  to  settie 
the  question  by  direct  experiment,  those  of  Saus- 
sure  have  attracted  most  attention.  He  endefiv- 
oured  to  show  that  soluble  humates  are  taken  up 
and  assimilated  by  camdng  pfamts  of  the  bean 
and  polygonum  to  grow  in  a  decoction  of  mould 
in  bicarbonate  of  potash.  Licbig  has  criticised 
these  experiments,  and  shown,  that  they  are  in- 
exact tmd  inconclusive ;  and  Uiat  the  results  are 
capable  of  a  satisfactory  explanation  only  on  the 
principles  tliey  were  intended  to  refute.  On  the 
whole  then,  it  appears  that  there  is  no  sufficient 
reason  for  holding  that  soluble  humates  form  any 
sppveciable  or  important  part  of  the  f»od  of 
plants,  however  useful  humus  may  be,  both  as  a 
tc.xtural  constituent  of  soils,  and  as  affording  car* 
bonic  acid  by  gradual  decay,** 

AtnmUation  of  Ifydrogm.'-^'W^  can  oonoeiTe 
of  the  formation  of  wood  by  the  decomposition 
of  water ;  its  hydrogen  uniting  with  the  elements 
of  carbonic  acid,  and  oxygen  being  eUminated. 
Thus  100  parts  carbonic  acid  unite  with  8*04 
hydrogen,  to  form  woody  fibre,  and  separate 
72-3o  oxygen,  which  was  cmnfained  with  the 
hydrogen. 

From  their  generating  caoutdiouc,  wax,  fats, 
and  Tolatile  oib  containing  hydrogen  in  large 

quantity,  and  no  oxygen,  we  may  be  certain  that 
plants  possess  the  property  of  decomposing  water, 
L)ecause  from  no  other  body  could  they  obtain 
the  hydrogen  of  those  matters.  It  has  also  been 
proved  by  the  ol^rvations  of  Humboldt  on  the 
fungi,  that  water  may  be  decomposed  without 
the  assimilation  of  hydrogen.  Water  is  a  re- 
raaikaUe  oombination  of  two  dementi^  which 
have  the  power  to  separate  themsdves  from  one 
another,  in  innumerable  processes,  in  a  manner 
imperceptible  to  our  senses ;  while  carbonic  acid, 
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on  the  contrarj,  U  onilj  deoomponble  bj  Solent 

chemical  action. 

All  the  hydrogen  necessary  for  tho  formation 
of  an  ofigudo  oompoand  is  sttfqplied  to  »  plant 
by  the  decompoiition  of  water.  The  prooev  of 

assimilation,  in  its  most  simple  form,  consists  in 
the  extraction  of  hydrogen  from  water,  and  car- 
bon from  oarbonio  acid«  in  oemBeqnenoe  of  wMob, 
either  all  the  oxygen  of  the  water  and  carbonic 

aciJ  ia  separated,  as  in  the  fonnatioii  of  caout- 
chouc, the  volatile  oils  which  contain  no  oxygen, 
and  other  similar  substances,  or  only  a  part  of  it 
is  exhaled. 

The  formation  of  acids  is  accompanied  vrith 
tlic  smallest  separati  n  )f  oxypen ;  the  amtnint 
of  oxygen  set  tree  increases  with  the  production 
of  the  flo-nained  neutral  mlMtanoeB,  and  readiea 
its  maximum  in  the  foffimtion  of  oils.  Fruits 
remain  acid  in  cold  summers;  while  the  most 
numerous  trees  under  the  tropics  are  those  which 
prodttoe  oils,  caoutchouc,  and  other  suhstanoes 
containing  very  little  oxygen. 

Assiviilation  of  SiUotjen. — There  i«  no  reason 
fur  believing  that  the  nitrogen,  contained  in  all 
parts  of  a  vegetable  stmeture,  is  derived  from 
that  gas  in  its  free  state,  for,  excepting  in  the 
case  of  ammonia,  it  cannot  be  made  to  unite  di- 
rectly with  any  element  excepting  ojjgea.  Am- 
monia is  a  eomponnd  of  nitrt^en  and  hydrogen, 
and  the  la^t  product  of  the  putrefaction  of  animal 
tnattcrg.  It  is  capable  of  undergcjing  a  multitude 
of  transformations,  in  contact  with  otlier  bodies, 
into  the  most  various  forms ;  either  alone  or  with 
acids,  itis  very  soluble  in  water;  and  hence  it  is  the 
chief  form  in  \vhi  h  nitrogen  is  convcj'cd  to  plants. 

The  thoiisanus  of  millions  of  men  and  animi^h 
by  death  and  decay  yield  a  large  q^uantity  of  am- 
moida,  a  portion  of  wbioh  must  escape  into  tbe 
atmosphere ;  and  the  reason  why  it  has  not  been 
previously  detected  is,  that  the  quantity  of  air 
submitted  to  analysis  is  very  small.  Liebig  proved 
its  existence  in  pure  ndn<water  bj  evaporation 
with  mniiatio acid;  the  sal  ammoniac  had  always 
a  brown  oryollow  colour,  with  the  offonsivo  odnur 
of  perspiration  or  animal  excrements,  from  which 
its  origin  might  be  inferred.  It  has  iinoe  been 
found  by  many  others  in  rain-water,  snow,  and 
hail.  If  wc  suppose  1  lb.  of  rain  to  contain  J 
grain  of  ammonia,  then  26,910  square  feet  (1 
Bessian  acre)  must  receive  annutdly  88  lbs.  of 
ammonia  or  71  lbs.  of  nitrogen,  which  is  more  of 
the  latter  (in  the  form  of  vegetable  albumen  and 
gluten)  than  is  contained  in  2.020  lbs.  wood, 
3,080  lbs.  hay  or  10  tons  beetroot  (the  produce 
of  sudi  an  aere),  but  less  than  the  grain,  straw, 
and  roots  of  grain,  on  the  same  surface. 

Aii;m«inia  is  evidently  taken  up  by  the  roots 
of  plants,  and  may  be  detected  in  many  parts  of 
their  structure,  in  the  jnioe  of  the  maple  tree,  in 
the  beetroot ;  it  is  obtained  in  the  distillation 
of  flowers,  herbs,  and  roots,  with  water ;  the  juice 
of  the  fresh  tobacco  leaf,  and  of  the  vine  contains 
ammonia. 


The  quantity  of  ^ofttn  (a  nitrogenous  body) 
contained  in  grain,  seems  to  increase  with  the 
quantity  of  ammonia  arising  from  manures.  Thus, 
wheat  grown  in  a  soil  manured  with  oow-dung 
(oontaining  a  little  nitrogen)  yielded  Only  11'95 
per  cent  gluten,  while  in  a  soil  manured  with 
human  urine  it  afforded  36*1  per  cent.  Putrefied 
urine  oomti^ns  a  laxge  proptntion  ef  nitrogen  in 
the  form  of  aTiUBoaiacal  salts.  Ouano  yields  aLio 
much  ammonia,  and  henoe  a  part  of  its  fottilin- 
ing  effects. 

Gypsum  (plaster  of  Paris)  acts  beneficially  by 
fixing  *«»wfcM»i<^  in  the  soil  and  preventing  ite 

evaporation ;  for  the  sulphate  of  lime  and  carl)o- 
nateof  anntK)niamutualiydecompn?cinto«n1phafce 
of  ammonia  and  carbonate  of  lime.  The  use  of 
bunied  oli^  as  niannie  and  the  fertOi^of  ftran- 
ginous  soils  depend  on  the  fixation  of  ammonia 
by  alumina  and  sesquioxide  of  iron,  with  which 
it  forms  chemical  compounds.  Powdered  char- 
eoal  absorbs  90  times  its  volume  of  ammonia, 
daotjid  wood  72  times  (See  Amoihioh),  and 
hence  in  part  the  use  of  humus. 

The  conclusion,  then,  is  well  established  that 
the  nibogen  of  plants  is  derived  from  the  am- 
monia of  the  atmosphere. 

Inorgan^'i'  rnnM'ti/fni!'.  of  Plantt. — Plant?'  ab- 
sorb the  soluble  materials  in  a  soil  indiscrimi- 
nately, retaining  such  as  are  neoessaiy  and  re- 
turning the  o^ers  as  excrement.  The  various 
acids  in  pl.ants  arc  combined  with  potash,  soda, 
lime,  and  magnesia,  which  regulate  their  fonna^ 
tion,  and  when  the  {dants  are  incinerated,  th^ 
salts  remain  as  carlMmates.  And  since  certain 
acids  are  peculiar  to  plants  nnd  essential  to  them, 
alknline  bases  must  be  equally  necessary.  The 
capacity  of  saturation  of  these  acids  bein^  uni- 
form, the  quantity  of  alkaline  bases  must  be  in- 
variable. 

The  following  analyses  of  ashes  of  two  pine 
trees  by  Pe  Saussure,  and  of  two  fir  trees  by  Ber- 
thier,  Aow  tiiat  equivalent  quantities  of 
an  present* 
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TV.  qnnntitj  of  oxygen  18  too  nearly  the  same 
in  th^  bafie«  of  the  pines,  although  tl^  bases  vary, 
to  tappon  it  aooidental ;  and  in  tiie  fir  trcn, 
iflar  deducting  the  oxygen  of  the  boMS  which 
Were  combined  with  ph  hi  rio,  sulphuric,  and 
chlurohydric  acids,  the  remamders  are  1162  and 
1 1 47  respectively.  Ileuoe  the  quantities  of 
njfgm  being  tbtt  mum^  eqidvilmit  quantities 
of  bas^  are  wtmnted  altluMii^  thflM  ma- 
(eriaUy. 

'If  potatoes  are  grown  where  they  are  not 
inpplied  iritli  Mrth,  the  nagMhtB  of  inoi^nic 
bMM  (jba  oellan  for  example)  a  true  iJkali,  called 

fAlanin,  of  very  poisonous  nature,  is  formed  in 
the  sprouts  which  extend  towards  the  light, 
whik  not  tfie  aDMOaat  traoe  of  anoh  a  lulNtanoe 
can  be  discovered  ift  the  roots,  herfaiy  UoMom^ 
or  fhiits  of  potfit<»ef<  £^own  in  fields. 

*The  conclusiuu  to  which  all  the  foregoii^ 
ftote  lead  Qflia,  that  the  alkaline  baaee  edstiog 
in  the  ashes  of  plants  must  be  neoeamiy  to  their 
growth.  ^iQce  if  thla  wen  not  the  oaeethej  would 
not  l>e  retained. 

**  The  per&ct  development  of  a  plant  aocMd- 
iag  to  thio  view,  is  dependent  <m  tbe  preeenoe  of 
alkalies  or  alkalhie  earths;  fur  when  these  suh- 
Etanoes  are  totally  wanting,  its  growth  will  he 
arrested,  and  when  they  are  only  deficient,  it 
most  be  impeded." 

Ten  thousand  parte  of  oak-wood  yield  250 
parts  of  a-sl^es,  the  same  quantity  of  fir-wood 
only  83,  of  linden-wood  500,  of  rye  440,  and  of 
the  herb  of  the  potato-plant,  1,600  parte. 

Firs  and  pines  find  a  soffident  quantity  of  al- 
kali'  '^  in  i^rauitic  and  barren  sandy  94>it«  in  which 
oaks  will  not  grow ;  and  wheat  thrives  in  soils 
^ToniaUe  for  the  Hnden  tree,  faecaoae  the  baaes 
whidi  are  necessary  to  bring  it  to  oomplete  mar 
turity,  exist  there  in  sufficient  quantity. 

The  EquieetaoesB  and  all  the  genera  of  grasses 
eoataia  in  the  outn  parts  of  their  leaves  and 
stalk  a  large  quantity  of  sifioio  aoid  and  pot- 
ash in  the  form  of  acid  silicate  of  potash.  The 
proportion  of  this  salt  does  not  vary  percejtti- 
bly  in  the  soil  of  oom-field^  because  it  is  again 
conwefed  to  them  as  manure  in  the  form  of 
putrefying  straw.  But  this  is  not  the  case  in  a 
meadow,  and  hence  wo  never  find  a  luxuriant 
crop  of  grass  on  sandy  and  calcareous  soils,  which 
eontain  little  potash,  evidently  beoanse  one  of 
the  constituents  indispensable  to  the  growth  of 
the  plants  is  wanting.  Soils  formed  from  ba?ia!t, 
greywackc,  and  porphyry,  are,  caierit  paribus, 
the  best  fiir  mndow-land,  on  aoooont  of  the 
qaantitj  of  potash  which  enters  into  their  com- 
p^'^ition.  The  potash  abstracted  by  the  phmts  is 
restored  under  the  annual  irrigation. 

A  harvest  of  grain  is  obtained  every  30  or  40 
jears  from  the  soil  of  the  Loneburg  heath,  by 
strewing  it  with  the  ashes  of  the  heath-plants 
{Erica  mlgaru)  which  grow  on  it.  These  plants 
during  the  long  period  just  mentioned  collect  the 
potash  and  sodb  whioh  are  oonvvyed  to  tbem  bj 


mm- water;  and  it  is  by  meann  of  these  alkalies 
that  oats,  barley,  and  rye,  to  which  they  are  in- 
dispensably are  enaUed  to  grow  on  tUs  sandy 
heath. 

A  proprietor  of  land  in  the  vicinity  of  Gottin- 
gen,  in  order  to  obtain  potash,  planted  his  whole 
land  with  wormwood,  the  ash^  of  which  are 
well  known  to  contain  a  large  pnipertimi  of  the 
carbonate  of  that  alkali.  The  consequence  was, 
that  he  rond'-red  his  land  qtiite  incapable  of 
bearing  grain  fur  many  years,  in  consequence  of 
having  entirely  deprived  the  soil  of  its  potash. 

The  sni^MMition  that  alkalies  or  inorganic  mat- 
ter in  general  are  generated  by  plants  is  refuted 
by  these  facts.  Steam  and  vapours  have  a  re- 
markaMe  power  of  transporting  solid  fixed  mat- 
ter, either  in  die  Ibim  of  a  or  di«olved  in 
one. 

It  is  known  that  in  sea-storms,  leaves  of  plants 
in  tile  diieotion  of  the  wind  are  oovered  with 

crystals  of  salt,  tyea.  at  the  distanoe  of  lirom  W 

t'>  30  jtmIp'8  from  the  sea.  But  it  does  not  re- 
qiurt.'  a  storm  to  cause  the  volatilization  of  the 
salt,  fur  the  air  hanging  over  the  sea  idways  con- 
tains enough  of  this  snbstanoe  to  make  a  scdution 
of  nitrate  of  silver  turbid,  and  every  1»rcezc  must 
carry  this  away.  Kow,  as  thousands  of  tuns  of 
sea-water  annually  evaporate  into  the  atmosphere, 
a  corresponding  quantity  of  the  salts  diieolved  in 
it,  viz.  of  common  salt,  chloride  of  potassium, 
magnesia,  and  the  remaining  constituents  of  the 
sea-water,  will  be  conveyed  by  the  wind  to  the 
land. 

By  the  oontinnal  evaporation  of  the  sea,  its 

salts  are  spread  over  the  whole  surface  of  the 
earth ;  and  being  subsequently  carried  down  by 
the  rain,  fimtish  to  the  vegetation  thoee  salts 
necessary  to  its  existence.  This  is  the  origin  of 
the  salts  found  in  the  ashes  of  plants,  in  those 
cases  where  the  soil  could  not  have  yielded  them. 

Art  of  Culture. — Cai^bonic  add,  ammonia,  and 
water  yield  elements  for  all  the  organs  of  pJante. 
Certain  inorganic  substances — salts  and  metallic 
oxidf  1  -  «(  rve  peculiar  fiinctiuns  in  their  organ- 
ism, and  many  of  them  must  be  viewed  as  essen- 
tial constituents  of  partiodar  parts. 

The  atmosphere  and  the  soil  offer  the  same 
kind  of  nourishment  to  the  leaves  and  roots. 
The  former  contains  a  comparatively  inexhaus- 
tible supply  of  carbonic  add  and  ammonia;  the 
latter,  by  means  of  its  humus,  generates  con- 
stantly fresh  carbonic  ncid.  while,  during  the 
winter,  rain  and  snow  introduce  into  the  soil  a 
quantity  of  ammonia,  suffioient  for  the  develop- 
ment of  the  leaves  and  blossoms. 

In  whatever  form  wo  supply  plants  witli  those 
substances  which  are  the  products  of  their  own 
action,  in  no  instance  do  they  appear  to  have 
any  effect  upon  their  growth,  or  to  replace  what 
they  have  lost.  Sugar,  gum,  and  starch,  are  not 
food  for  plants,  nnd  the  same  must  be  said  of 
humic  acid,  which  li  so  closely  allied  to  titem  in 
oomposition* 
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The  products  gencmtcd  hy  a  plant  may  vary 
exceedingly,  accurdiog  to  the  M'lVtstances  given 
it  as  food.  A  saperabuadance  of  carbon  in  the 
•tate  of  oaibonio  tdd  ooayojed  throiii^  the  rooli 
of  pbate,  without  being  accompanied  by  nitro- 
gen, cannot  hp  ronvertod  either  into  gluten,  albu- 
men,  wood,  or  any  other  component  part  of  an 
organ ;  but  dther  it  will  be  wpemted  fai^e  form 
of  excrements,  mdi  as  sngir,  Itarch,  oil,  wax, 
resin,  mannite,  or  gnm,  or  thope  !?nV)stances  will 
be  deposited  in  greater  or  lees  quantity  in  the 
wide  Mils  end  Titnelfl. 

The  increase  or  diminution  of  the  vital  activity 
of  the  vegetables     p-nds  only  on  heat  and  solar 
light,  which  we  have  not  arbitrarily  at  our  dis- 
posal :  all  that  we  can  do  is  to  supply  those  sub- 
■tanoM  whidi  are  adapted  for  taaiinihtiea  by  the 
power  already  present  in  the  organs  of  the  plant. 
But  what  then  are  these  substances  ?  They  may 
easily  be  detected  by  the  examination  of  a  soil, 
wMdi  ia  always  fortUe  in  giv«a  oomiioal  and  at^ 
mosphetie  oonditions.  Samd,  day,  and  Ume  are 
i  the  names  given  to  the  principal  constituents  of 
I  the  different  kinds  of  soil  Pure  sand  and  pure 
I  limeatonafly  in  whidk  thore  am  no  other  inoii^c 
I  iubetanoes  wroept  siliceous  earth,  carbonate  or 
,  silicate  of  lime,  form  absolutely  barren  soils.  But 
argillaceous  earths  form  always  a  part  of  fertile 
soils.    There  must,  therefore,  be  something  in 
aluminooa  earth  which  enablee  it  to  exercise  an 
]  influence  on  the  lifo  of  plants,  and  to  assist  in 
I  their  development.    The  property  on  which  this 
depends  is  that  of  its  invariably  coutaiuiug  pot- 
I  aehandaoda. 

In  order  to  form  a  distinct  conception  of  the 
quantities  of  alkalies  in  aluminous  minerals,  it 
:  must  be  remembered  that  feldspar  contains  17| 
per  oent.  of  potash,  albite  11*43  per  oent  of  eoda> 
and  mica  3-^  per  cent. ;  and  that  zeolite  con- 
tains 13 — Tfi  per  cent,  of  botlj  alkalies  taken  to- 
,  gether.   The  Ute  analyses  of  Ch.  Gmelin,  Lowe, 
Frieke,  Meyer,  andBcdtenbaeher,haTeabo  shown, 
that  basalt  contains  from  f  to  3  per  cent,  of  pot^ 
ash,  and  from  '> — 7  per  cent,  of  soda,  that  clay- 
!  slate  contains  from  2*75— 3*31  percent,  of  potash, 
I  and  loam  from  1^ — 4  per  cent,  of  potash. 
{    It,  now,  we  oalculate  from  these  data,  and  from 
I '  the  specific  weights  of  the  different  substances, 
how  much  potash  must  be  contained  in  a  layer 
I ,  of  soil,  which  has  been  formed  by  the  disintegra- 
I  tion  of  S0,910  eqnaie  foot  (1  Heesian  aere)  of  one 
I  of  these  rocks  to  the  depth  of  SO  Inehe^  we  find 
that  a  soil  of 

Felspar  coDtains      .      .      .  1.269.000  lb*. 

Clinkstone  ...    from  2^.400  to  440.000  ... 

Basalt                          r,-2,:m  82,000  ... 

Clay-sUte                  IIO.UUU  220,400  ... 

Loan                      9ft»80O  SSO^flOO  •«• 

I  Potash  is  pment  in  an  clays ;  aooofding  to  Fndis, 
I  it  is  contained  even  in  marl ;  it  has  been  found 
I  in  all  the  aigiUaeeooa  earths  in  wluch  it  has  been 

i  sought. 

Air,  water,  and  the  change  of  temperature  pre- 


pare thp  different  species  of  rocks  for  yielding  to 
plants  the  alkalies  which  they  contain.    A  s^>il  , 
whiuh  has  been  exposed  for  centuries  to  all  the  , 
iniaeneeswhic3iaffeottiiedidnftegrationofro6lc8i»  h 
but  from  which  the  alkalies  have  not  been  re-  ' 
moved,  will  be  able  to  afford  the  means  of  nour- 
ishment to  those  vegetables  which  require  alka- 
lies for  thrir  growth  daring  many  years ;  but  it 
must  gradually  beeorae  eshaosted.  unleee  thoae 
alkalies  which  have  been  removed  are  again  re- 
placed; a  period,  therefore,  will  arrive  when,  it  ,< 
win  be  neeeesary  to  expose  it  ilponi  time  to  time 
to  a  further  disintegration,  in  erder  to  obtain  a  | 
new  supply  of  soluble  alkalies.  | 

The  exhaustion  of  much  of  the  soil  in  Lower 
Yirginia  by  suooes^ve  crops  of  wheat  and  tobacco 
dminf  a  long  period  of  tim^  proves  the  neoeaaity 
of  alkalies  for  these  plants,  for  in  the  space  of  a  . 
century  13,i^00  lbs.  of  alkalies  per  acre  were  re- 
moved in  leaves,  grain,  and  straw,  and  the  land  i  i 
beoame  unproductive.    When  the  soil  la  thus  ' 
exhausted  it  requires  the  lapse  of  time  for  tiia 
action  of  air,  water,  change  of  temperature,  and 
carbonic  acid,  to  decomp<«e  fresh  portiods  of  the  , 
rocky  oonstitoents  of  tihe  soil,  and  set  free  more  | 
alkaline  matter. 

Potash  is  not  the  only  substance  nece?<:?\ry  for  . 
the  existence  of  most  plants ;  indeed  it  ha«  been  ■ 
already  shown  that  tiie  potash  may  be  replaced  t 
in  many  cases  by  soda,  roagneriai  or  Ume ;  bat  ^ 
other  substances  besides  alkalies  are  reqiuied  tO' 
sustain  the  life  of  plants. 

Phosphoric  acid  has  been  found  in  the  ashes  i 
of  all  plants  hitherto  examined,  and  alwnjs  in  > 
combination  with  alkalies  or  alkaline  earths,  i 
Most  seeds  contain  certain  quantities  of  phoe-  j 
phates.  In  the  seeds  of  different  kinds  of  com 
partionlarly,  there  is  abundance  of  phoephmte  of  | 
magnesia.  | ' 

Plants  obtain  their  phosphoric  acid  f;  rn  the 
soil.   It  is  a  constituent  of  all  land  capal^le  of  , 
eitltivation,  and  even  the  heath  at  Lonebuzig  oan>  ; 
tains  it  in  appreciable  quantity.    Phosphoric  acid  , 
has  been  detected  also  in  all  mineral  waters  in 
which  its  presence  has  l)ecn  tested ;  and  in  those 
in  which  it  has  not  been  found,  it  has  not  been 
sou^t  fot,  I 

It  is  evident  that  the  seeds  of  com  could  not 
be  formed  without  the  phosphate  of  magnesia,  I 
which  is  one  of  their  invariable  constituents ;  the 
plant  could  not  under  such  ciroumstanoes  reach 
maturi^. 

3ome  plants,  however,  pTtmot  other  mnttors 
from  the  soil  besides  silica,  potash,  and  phospho-  ' 
ric  acid,  which  are  essential  oonstituents  of  the  • 
plants  mciSmiSfy  ooltivated.  Th<»e  other  mat- 
ters, we  must  suppose,  supply,  in  part  at  least, 
the  place  and  perform  the  fimctions  of  the  sub- 
stances just  named.  We  may  thus  regard  com- 
mon salt,  sulphate  of  potash,  nitre,  chloride  of 
pnf.issium,  and  other  matters, as  nptJOIiiij  con- 
BtilueiitH  of  several  plnnts*. 

Clay-tilate  coutaius  gcucraily  small  quantities 
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of  oxidft  of  Mppor ;  tad  •oiki  ^Mrmed  from  mica- 

schist  contain  some  metallic  fluuridea. 
Now,  snjall  quantities  of  these  snbetances  also 
are  absorbed  into  plants,  although  wo  cannot 
tSim  ihKt  ihej  we  ^eoeiaaiy  to  them. 

De  BMueare  zemaihed  that  plants  require  un- 
equal (quantities  of  the  component  parts  of  soils 
in  differunt  stages  of  their  development  ^  an  ob- 
of  much  iinportanee  in  oomndeifag  the 


! '  grmrth  of  pknta.  Thus,  wheat  yielded  ^  ^g  ^  of 
' I  a«hes  a-month  before  blossoming,  j^qq  wliile  in 
blossofln^  and  ^^qq  after  the  ripening  ot  the  seeds. 
\  It  is  therefore  evident  that  wheat,  from  the  time 
of  ite  flowering,  leelone  %  pert  of  ile  oi^sanio 
.  constitaents  to  the  soil,  although  the  phosphate 
'  of  magnesia  remains  in  the  seedR.    The  fallow 
I ,  time  is  that  period  of  culture  during  which  land 
'  ii  eipoeed  to  ft  progreeiivo  disiBtegnttioii  1^ 
,  meeu  of  the  influence  of  the  atmosphere,  for  the 
purpose  of  renderin-?  a  certain  quantity  of  alka- 
ties  capable  of  being  appn^riated  by  plants.  It 
^  it  evideiit,  thai  the  oanAil  tlQing  of  fidbw-hmd 
■rait  Intuiaet  and  aooelerate  this  disintegration. 
I  Xow  many  plants  in  the  family  of  the  ^efjnmino- 
*r  are  retM'irl-able  on  account  of  the  small  quan- 
^  tity  of  aikaliua  or  salts  in  geneml  which  they 
eonteia.  Thej  belong  to  those  whidi  ftfe  teraed 
ftHow-^vps,  and  the  cause  wherefore  they  do  not 
I  exercise  any  injurirms  influence  on  com  which  is 
j  cultivated  immediately  after  them  is,  that  they 
do  not  estmet  tiie  ellnlies  of  the  soil,  and  only 
I  a  very  small  qoantity  of  phosphates. 

Two  plants  trr-Mwing  beside  each  ot?if  r  will 
,  mutually  injure  one  another,  if  they  withdraw 
the  same  food  from  the  soiL  Hence  it  it  not 
'  snipiiBing  that  the  wild  chamomile  (Ma^riearia 
•  chamomiUa)  and  Scotch  broom  {SjKtrth'm  scojki- 

riuTii)  impede  the  growth  of  corn,  when  it  is  n 
.  sidercd  that  both  yield  from  7  to  7  43  per  cent. 
.  of  aahea,  w|udi  ooatain  ^  of  earbonate  of  pot- 
.  a:-h.    Plants  will,  on  the  contrary,  thrive  beside 
each  other,  either  wlien  the  substances  necewary 
,  '■  for  their  growth  which  they  extract  from  the 
soil  are  of  different  kinds,  or  when  they  them- 
'  icifQS  nre  not  both  in  tlie  same  stages  of  devdkq|»- 

^  ment  at  the  «nTne  time. 

]    On  a  soil,  lor  example,  which  contains  potash, 
.  both  wheat  and  tobacco  may  be  reared  in  suc- 
^  eetrion,  beennse  the  latter  plant  does  not  require 
'  phosphates,  salts  which  are  invariably  present  in 
I  wheat,  but  requires  only  allcjilies,  and  food  con- 
',  taioing  nitrogen.   According  to  the  analysis  of 
'  Posselt  and  Reimsnn,  10,000  parts  of  the  leaves 
I  of  the  tobacco-plant  contain  16  parts  of  pliOB- 
.  phate  of  lime,  8  8  parts  of  silica,  and  no  magne- 
sia; wlxilst  an  equal  quantity  of  wheat  straw 
.  AiHitiip*  47*3  parts,  and  the  same  quantity  of  the 
gnun  of  wheat  99-45  parts  of  plK  sphutes.  Now, 
'  if  we  suppose  that  the  grain  of  wheat  is  equal  to 
half  the  weight  of  its  straw,  then  the  quantity 
.  of  phosphates  extracted  from  a  soil  by  the  same 
I  wei^tt  of  wheat  and  tobacco  must  he  as  97*7 : 
IC  This  difference  is  very  considerable.  The 


roots  of  tobaooo,  as  well  as  ikvtk  of  wheat,  ex- 
tract the  phosphates  contained  in  the  foiI,  but 
they  restore  them  again,  because  they  are  not 
essentially  necessary  tu  the  development  of  the 
plant. 

AUematim  ^  (ktps. — Experience  has  shown 

that  the  same  crop  cultivated  on  the  same  soil 
through  successive  years,  deteriorates  and  will 
finally  cease  to  yield  profitably;  that  certain 
plants  will  thrive  better  after  Olliers,  and  that 
these  la.«t  will  tin  n  again  become  productive. 

The  expcriujents  of  Macaire-Princep  prove 
that  substances  are  excreted  from  the  roots  oi 
plants,  some  of  whioh  he  tenaed  acrid  and  ve- 
sinous,  others  mild  like  gum.  The  former  be 
regarded  as  injuriouH,  the  latter  nutritious. 
Hence  the  opini<»n  that  the  same  plant  will  not 
thrive  in  a  soil  where  its  exeretioas  aoeamulata. 

Decandolle  supposes  that  plants  absorb  soluble 
matter  of  every  kind  from  the  soil,  and  thus  re- 
ceiving much  matter  unneceeeary  for  nutritioni 
return  it  as  ezerement  to  the  toil. 

The  excretion  consists  of  two  parts,  that  whieli 
is  returned  to  tlie  foil  in  an  unaltered  state  and 
that  arising  from  trans fonnations  which  have 
taken  place  within  the  plant.  The  former,  al- 
though nsdess  to  a  particular  plant,  may  be 
nutritive  to  another.  The  latter  appears  to 
change  into  hinnus  by  a  more  or  less  gradual 
change,  and  then  yielding  carbonic  acid,  forms 
the  nutriment  of  young  plants. 

This  artificial  production  of  humus  constitutes 
one  advantage  of  the  alternation  of  crops,  and 
such  plants  are  employed  as  excrete  abundantly. 

Another  advanti^  lies  in  the  different  kinds 
of  inorgamo  matter  required  by  different  plants. 
Thus  two  plants  rccjuirlng  the  same,  and  grown 
successively  on  the  same  gro'in'i,  pradually  ren- 
ders it  incapable  of  producing  them  protitably ; 
hut  whore  <me  fidlows  another  requiring  diflbrent 
inorganic  constituents,  the  decomposing  action 
of  atmospheric  agents  during  the  lapse  of  time 
prepares  tlie  soU  again  for  the  production  of  the 
first. 

Manvre. — We  may  regard  organic  and  many 

inorganic  substances  as  manures  ;  but  we  find 
them  varying  much  in  their  value  both  practi- 
cally and  by  an  analysis  of  their  constituents. 
Thus  the  solid  excrements  of  the  oow  and  horse 
contain  but  little  nitrogen,  human  faoces  more  ; 
urine  contains  a  large  proportion.  But  the  ex- 
crements of  animals  contain  much  silicate  of 
potash  and  phosphates,  human  teees  the  latter, 
while  urine  is  rich  both  in  nitrogenous  matter 
and  phosphates.  Too  much  cannot  be  said  on  the 
employment  of  human  excrements  both  liquid 
and  solid,  fbr  while  they  constitute  Miliring 
manure  of  the  highest  valve,  they  are  usually 
rejected  in  Britit'h  agriculture.    Bee  Manure 

We  have  presented  an  outline  of  the  newer 
views  in  agricultural  chemistry,  chietly  due  to 
liebig,  whose  essay  we  have  followed  and  freely 
extracted  from,  not,  however,  from  a  conriction 
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of  their  truth  in  every  respect ;  fat  W%  believe 
that,  although  he  has  adopted  a  true  method  in 
elevating  agriculture  and  physiolog)-  by  the  appli- 
cation  of  chemical  principles,  he  has  by  no  means 
proved  that  carbonic  aicid,  water,  and  ammonia 
constitute  the  sole  sourof  '  f  the  organic  pnrt"  nf 
plants.  We  therefore  oticr  the  opinions  of  others 
likewise  grounded  on  experimental  evidence. 

VIBW  OF  THE  TUKORY  THAT  PLANTS  X»EBIVS  TQSIB 
HUTiilM£2iT  VOiOH  OBUAKJO  XSI>  IHOBQAKIC  JtAT- 


SMUsnve  hM  oondnotod  Mnne  vtBrfable  Mperi- 

ments  which  seem  to  prove  that  some  plants  do 
take  up  humn«?,  not  in  the  form  of  carbonic  acid. 
He  showed,  contrary  to  the  experiments  of  Uar- 
tig.fhftt  hoatttB  extracted  from  mould  bj  alkali  k 
absorbed  by  the  roots  ;  and  that  since  a  strongly 
coloured  solution  of  humate  of  potajsa  becomes 
discoloured  in  the  Polygonum  Perticaria,  while 
I  otii«rcoloariiigmattevByiiiohatink,ii]ifittedftr 
nutrition,  are  not — that  tbia  humic  material  is 
assimilated.  Without  denying  that  carbonic  acid 
and  water  are  assimilated  as  nutritive  matter, 
he  liolda  hiimie  eztraet  ia  Hkewiae  naefiil  to 
plants  i  that  plants  produced  by  the  former 
alone  Tirr>  nf)t  as  thrifty  as  with  the  use  of  mould. 
The  foUowing  are  his  general  conclusions  : — 

1.  That  fertile  soli  oontaina  n  mixtttre  of  solu- 
ble and  insoluble  organic  matter ;  and  that  the 
introduction  nf  tli^^  firmer  by  the  roots  into  a 
plant  is  a  powerful  aid  to  that  nutrition  which 
is  afiforded  by  the  atmosphere  and  water. 

S.  That  the  insoluble  organic,  greatly  prepon- 
derating over  the  soluble,  undergoes,  by  the  as- 
sistance of  \vatcr,  olow  fermeutatioOi  hence  pro- 
ducing soluble  nutritive  matter. 

a  That  plants  leoeive  their  nitrogen  afanost 
entirely  by  absorption  of  soluble  organic  matter. 

4.  That  those  coloured  substances  adapted  to 
the  nutrition  of  pknts  change  colour,  while  those 
not  nutritions  enter  a  plant  without  undergoing 
decompotftion. 

nermann  has  discovered  that  the  chief  part  of 
the  extractive  matter  in  the  juice  of  plants  con- 
sists of  dnuhur  oonstitnents  to  humnsi  containing 
humic  acids,  crenic  and  apoerenic  acid^  and  ex- 
tractive humus.   See  IIumus. 

Mulder's  experiments  lead  to  the  conclusion 
that,  by  the  deoaj  of  T^etaUe  sobetanoes,  ulmin 
and  ulmic  acid  are  formed  when  the  air  is  not 
freely  admitted,  and  these  again,  by  the  action 
of  the  air,  pass  into  humin  and  humic  acid.  H ts 
analjses  of  the  humic  acid  in  turf,  decayed  wood, 
and  vi^table  mould  from  various  localities, 
prove  that  it  is  combined  with  ammonia,  and  the 
remarkable  resemblance  in  the  deduced  formula:, 
seems  to  prove  conclusively  that  there  is  a  class 
of  humus  bodies,  which,  althou^  diffisring  among 

each  other,  must  be  ranked  together. 

Mulder  supposed  thig  ammonia  to  liavc  been 
abstracted  as  such  from  the  air,  but  Hermann's 
experiments  prove  that  daring  the  decay  of  wood 


1  volume  of  nitrogen  and  2  vols,  of  oxyijen  are 
absorbed  from  tlie  air,  and  4  vols,  carbonic  acid 
given  off,  and  that  ammonia  is  a  residual  trans- 


of  Banasnrc,  Mulder,  and 

Hennann  are  certainly  opposed  to  the  views  of 
Professor  Liebig,  and  we  may  add  to  them  the 
elaborate  reseandies  and  oomdnaions  of  Bonssin- 
gault  and  Payen.  The  following  is  the  definition 

of  powerful  mnnurcs  by  the  two  last-named  chem- 
ists : — Manure  is  the  more  valuable  in  proportion 
as  the  quantity  of  nitrogenous  organic  matter  is 
greater  than  the  non-nltrogenous  otganic  mat- 
tor  ;  and  in  proportion  as  the  decompn'^itinn  of 
quaternary  compounds  acte  pradtially,  ;ind  ax^eea 
with  the  progress  of  v^retatioa.  Ihey  have  there- 
fore oonstmcted  atabia  showing  the  value  of  man- 
ures, that  is,  the  quantify  of  nitrogen  tbvj  eon- 
tain.    See  Manure. 

Boussingauit  holds  that  pkumts  receive  a  large 
proportion  of  nutriment  ftnm  the  air,  but  also 
receive  no  inconsiderable  amount  of  organic  ma- 
terial directly  from  the  He  believes  that 
the  process  of  fallowing  has  chiefly  the  advantage 
of  destroying  weeds ;  that  the  systssA  lotatieii 
of  crops  does  not  depend  on  the  injurious  notion 
of  the  excrements  of  plants,  since  Braconnot'a 
experiments  prove  that  such  excrements  are  not 
produced,  but  it  rather  depends  on  the  altemaf* 
tiion  of  such  plants  as  only  extract  nutrition  from 
the  soil,  like  the  Graraincju,  and  of  such  a?  taV.c 
much  nutriment  from  the  air,  like  the  Lcgumi- 
nosse,  and  whose  stubble  ploughed  under  is  in 
itself  a  good  manure. 

In  conclusion,  we  may  remark  that  Liebig  has 
shown  that  a  Inr^e  proportion  of  the  organic 
matter  of  plants  is  due  to  the  assimilation  of  car- 
bon flNmi  carbonio  arid,  but  not  that  it  is  wholly 
due  to  this  cause.  He  has  not  shown  that  their 
nitrogen  is  obtained  chiefly  from  the  nmmonia 
of  the  atmosphere ;  while  the  formation  oi  am- 
monia by  the  deeomporition  of  animal  naaure^ 
seems  distinctly  to  indicate  that  one  great  source 
<«f  nitrogen  lies  within  the  soil,  a  view  strength- 
ened by  the  experiments  and  inferences  of  Bous- 
singauit and  Fayen.  Whether  we  adopt  with  the 
former  the  view  that  nitrogen  is  the  measure  of 
nutritirm,  ^ve  hold  with  him  that  the  nitrogfnons 
compounds  in  the  soil  are  partly  useful  because  of 
the  more  ready  decomposition  of  componndn  oon- 
taining  nitrogen,  so  that  the  carbon  and  hydrogen 
of  such  substances  are  more  readily  assimilated. 

Again,  Liebig  censures  the  application  of  the 
principles  of  animal  nutrition  to  vegetable  phy- 
siology, and  yet  more  than  once  draws  sa<^  a 
comparison  himself.  It  may  be  wn  n;T  to  apply 
these  principles  in  the  same  manner  in  both 
cases,  but  the  principles  themselves  may  hold 
good  of  both,  mitts,  while  he  has  shown  the 
importance  of  one  constituent  of  the  air,  car- 
bonic acid,  another  acts  an  cq'tnllr  important 
part  to  animals ;  for,  without  the  action  of  the 
oxygen  in  producing  internal  transformationa 
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i  md  duvwing  off  carbon^  food  cannot  be  regarded 
u  Dutriraent.   The  oxygen  of  the  air  therefore 
1  wrres  in  part  for  the  nutrition  of  animals.  While 
I,  thu pb&te doriw  mwit  nntritioii  firam  the  ftir 
I  and  a  poctknfrom  tike  soil,  animals  doriye  mach 
from  the  soil  and  a  portion  from  the  air.  See 
I  further  under  DmoAX,  Excbsment,  Gvamo,  Homvs, 
,  Hirni^  PvnBTAonov,  Soil 
,    AGRICULTURAL   EDUCATION.  Special 
>  training  for  the  skilful,  scientific,  and  most  pro- 
litsble  performance  of  the  duties  of  a  fanner, 
j  ^ot  an  art  is  practised  hj  man  which  indudes  a 
ji  gmftwvari^of  operaftioiie or  inTolves  a  greater 
aTnonnt  of  scientific  principles  than  farming  ; 
sn<i  yf-t  almost  every  other  art  is  popnhrly  re- 
I  goraed  as  tar  more  technical  and  intricate,  and 
,1  IS  requiring  &r  higher  qaalificetioiii,  aikl  ft  tue 
;  tiiorc  systematic  and  prolonged  course  of  prepar- 
j  ation  for  its  successful  performance.  Popular 
opinion  justly  imposes  a  long  apprenticeship 
I  iQMefeiycMMlidfttelbr  any  departaiokti^  mere 
Infionil^  ft  long  eonrse  of  preparatory  study 
!  upon  every  candidate  for  scientific  or  intellectual 
I '  employment,  and  both  an  apprenticeship  and  a 
[  SMIM  of  preparatory  study  upon  every  candi- 
I  dste  for  several  of  lOflli  profcirioiii  as  combine 
!  art  and  science  ;  and  yet,  with  marvelluns  incon- 
ostencjr,  it,  in  most  instances,  imposes  no  ap- 
I  praitioeslup  and  no  special  study  whatever  upon 
,  the  ondidatelbrftii  employment  fikr  more  noble 
I  ind  intricate  than  any  handicraft,  and  eminently 
I  (^biuing  the  inliuenoe  of  at  least  two-thirds  of 
.  aU  the  physical  sciences,  with  the  most  varied  ma- 
.  oipabtioiieofverycomplezart.  Howaonettooe' 
is  h  that,  while  one  man  is  apprenticed  seven 
'  jMffi  in  order  to  make  a  shoe,  another  is  not  r.p- 
prentioed  at  aU  in  order  to  manage  a  farm, — 
^  tbil  while  CM  hi  teqnlTCd  Ibr  many  yean  to  be 
;  bolhinapprentioeaodastudentin order tomakc 
fft*  c-^ntents  of  the  Briti'^h  "tatnte-ljook  l  i  :ir 
upon  a  case  of  litigation,  another  is  not  required 
to  be  dther  apprentice  or  stndent  in  order  to 
r  make  the  experience  of  all  ooontries  and  ages  of 
;  the  civilized  world,  and  the  principles  and  dis- 
coveries of  some  of  the  most  profound  and  coin- 
^  plex  of  hunuui  sciences,  )>ear  upon  the  diversified 
aadoniUitadinomipiftctioeicf  egrieultoiel  One 
year  to  a  shoemaker^s  apprentice,  and  three 
Tears  to  a  young  lawy  er,  ought  to  he  every  parti- 
cle as  effective  as  seven  years  to  a  candidate  for 
;•  fmSag;  and  with  not  more  than  one  or  two  ez- 
'  eeptiom,  not  an  artificer,  an  artiet,  or  a  profta- 
■  rif>nal  man  exists,  who  r^qnirMS  more  special 
training  or  a  larger  amount  ul  technical  know- 
Ie%e  than  a  Iknnw,  or  who  poeseiaeo  equal  &oi]p 
itissto  turn  a  liberal  and  munificent  education  to 
•  excellent  practical  account.    Were  the  next  gcn- 
'  I  etation  of  farmers  all  over  the  civilized  world  to 
'i  be  educated  comparatively  with  other  men  in 
sooMUiing  like  tiie  proportiooi  of  their  caOinga, 
htinian  society  would  at  one  move  experience  al- 
'  most  as  prent  a  transition  as  when  it  passed  from 
the  degradation  of  the  feudal  ages  to  the  dignity 
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of  the  nineteenth  century.    Even  an  old  Roman  ; 
author,  amid  the  martial  condition  of  a  proud,  | 
vicious,  and  heathenish  empire,  had  the  sagacity 
to  eee  tibe  paramoont  importance  of  agiieoltttrd 
education,  and  the  honesty  to  utter  hia  astonish- 
ment  at  its  neglect.    "Nothinpf  equals  my  sur- 
prise," says  he, "  when  I  consider  that  while  those 
who  deairetobam  to  speak  well  adect  an  orator 
whose  eloquence  may  serve  them  aa  ft  modd; 
ivhi]?  those  who  are  anxious  to  dance,  or  become  i 
good  musicians,  employ  a  dancing  or  a  masic  ; 
master;  in  short,  that  while  every  one  looka 
for  the  best  roaster  in  order  to  make  ihe  beat 
progress  under  his  instructions,  the  most  impor-  ■ 
tant  science,  next  to  that  of  wisdom,  has  neither 
pupilti  nor  teachers.    I  have  seen  schools  estah- 
liahed  for  teaching  rhetoric,  geometry,  moaic, 
dancing,  &o.,  and  yet  I  have  never  seen  a  master  ; 
to  teach  agriculture,  nor  a  pupil  to  learn  it."  | 
Actual  farmers,  who  have  bad  no  special  train-  : 
ing  may,  in  muUitttdea  of  inatances,  improve  '  i 
their  knowledge  and  their  general  qualifications 
by  frcr  ii^f  rrcoiirsc  with  persons  better  iuf'^nnfd  ! 
than  tbciiuBelves, — by  accepting  the  advantages 
of  example  and  tnafaroetioik  affiirded  on  ^ha  home 
or  model  farms  of  many  well-oonducted  estates, 
— Ly  watching  the  proceed in^r",  and  receiving 
the  assistance,  of  the  agricultural  societies  of  | 
their  country  or  province, — by  attending  any  , 
oooaaional  or  aerial  agricoltural  leckoree  which 
professional  or  scientific  gentlemen  may  deliver 
in  their  vicinity, — and  hy  making  a  diligent  and  i 
dbcriminating  use  of  one  or  more  uf  tiie  best  i 
books  on  agriculture.  Thonsanda  of  the  worst  | 
instructed  classes  of  fioUMrs — ^particularly  such  as  , 
the  small  peasant-farroers  of  Ireland — might,  by  \ 
the  use  of  several  of  these  means,  or  even  of  any  ■ 
one  of  them,  speedily  acquire  attch  knowledge  aa 
would  enable  them  to  draw  twenty  or  tikirty  per 
cent,  of  additional  produce  from  their  farms;  not  ^ 
a  few,  also,  of  such  farmers  as  have  eigoyed  a 
tolecftbly  &ir  general  education,  but  have  not  been 
taught  to  anbordinate  it  fiiUy  to  tlieir  profieorion, 
may  turn  any  one  or  more  of  these  means  to 
eminent  advantage ;  and  evi  u  the  small  number  ; 
of  funuers  who  possusii  a  lair  acquaintance  with  t 

aU  the  prinoi^ea  of  tlieir  art,  and  can  aarign  a 

scientific  reason  for  every  practice  and  phenome- 
non on  their  farms,  ought,  for  their  neighbours' 
sakes,  to  give  all  such  means  their  strongest 
aanction,  and  will  eearcoly  fail  to  derive  from 
them  an  important  amount  of  benefit.  ; 

All  descriptions  of  young  persons  training  to  1  i 
be  farmers  require      spend  a  large  portion, of 
their  time  upon  a  &nn,  to  observe  with  all  poMi- 
Ue  frequency  the  practices  of  the  farmery  and 
the  field,  to  take  full  and  dally  part  in  the  oper-  | 
ations  of  every  season,  and  to  learn,  in  a  practi-  [ 
cal  manner,  the  nature  and  conditions  of  every  . 
l^ece  of  labour,  from  the  coanest  drudgeiy  to 
the  nicest  and  most  artistic  perfurmunce.  Mere 
looking  on,  mere  reading,  mere  listening,  mere  ! 
occaaiuual  acting,  or  all  these  four  combined,  j 
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Hill  far  less  enable  a  man  to  condvet  %  &rm  than 
even  teach  him  to  make  a  shoe  or  construct  a 
steam  engine.  Pupil-farmers  do  not  rec^uire,  in- 
deed)  to  become  ad^ita  in  every  agriculture!  prac- 
tice,— ^they  do  not  need  to  be  the  best  workmen 
on  thefarrn, — the  ablest  pldiigliiiietijtho  most  skil- 
ful sowers,  the  most  expert  manipulators  of  the 
stable  and  the  bam ;  yet  they  certainly  most  eo- 
quire  flttfBcie&t  proficiency  in  every  art  and  pro- 
cess, or  at  least  sufficient  practical  ucquaintance 
with  the  tact  and  methods  of  performing  it,  to 
Vbe  able  to  instruct  others  respecting  it^  and  to 
judge  when  it  is  well  and  ezperdy  done.  They 
must  fully  labour,  that  they  may  understand  the 
work  ;  they  must  fully  obey,  tliat  they  may  know 
how  to  command ;  they  must  take  part  in  every 
thing,  that  they  may  learn  to  make  judidoue  ap- 
plications of  the  grand  economical  principle  of 
the  division  of  labour ;  they  ought,  in  fact,  to  ac- 
quire the  same  comprehensive  views  of  the  opcra- 
tiims  of  the  tum  aa  the  fanner  himedf  or  the 
&nner*8  steward,  and  to  diara  by  turns  in  all  the 
operations  which  these  comprise.  If  the  pupil 
naturally  reside  on  a  large,  well-conditioned,  and 
well-conduoted  form,  he  of  coarse  cannot  learn 
better  than  where  he  is  ;  if  he  reside  un  a  stock- 
farm,  or  rnnall  and  ill-coiiditioncd  arable  farm, 
he  ought,  if  possible,  to  be  placed,  during  two 
years,  on  a  fkrm  of  superior  character ;  and  if  he 
rende,  in  either  town  or  country,  with  parents 
or  guardians  who  are  not  farmers,  he  ouglit  to 
be  apprenticed  for  three  or  more  years  with  a 
skilAiI,  idmtific,  extensive,  upright  farmer,  who 
shall  agree  to  treat  him  as  if  he  were  his  son. 

Yet  mere  practical  learning— as  wc  have  al- 
ready hinted — will  as  completely  fail  to  make  a 
man  a  wise  farmer  as  mere  theory.   The  pupil, 
by  carefuUy  hnitating  all  around  him,  may  be- 
come a  very  expert  monkey  ;  but,  unless  lie  learn 
a  reason  for  every  '  ticration,  he  will  never  form 
like  a  rational  being,  ilin  business,  in  preparing 
to  beoome  a  hrmet,  is  to  learn  the  soaenoe  of 
agriculture  as  truly  as  the  art, — the  principles  of 
it  as  thoroughly  as  the  practices.    He  ought, 
therefore,  during  the  whole  course  of  his  practi- 
cal instmotion  on  the  ihrra,  to  be  receiving  ex- 
planations of  the  phenomena  wbicli  he  witnesses 
and  the  practices  in  which  he  shares. — to  be 
'  soliciting  information  respecting  every  matter 
I  which  he  does  not  dearly  understand, — and  to 
j  be  «  \t  rci-ing  his  judgment  as  to  the  fittest  mode 
I  of  performing  operations,  the  likeliest  mode  of 
1  OTerooroing  difficulties,  and  the  most  feasible 
I  mode  of  attempting  improrsments.  When  he  is 
under  the  care  of  a  father  or  a  kind  master  who 
I  farms  intelligently,  and  possesses  a  fair  share  of 
science,  he  ought  to  acquire  from  him  a  large 
amount  of  the  requisite  intellectual  instruction ; 
yet,  even  in  this  case — and  unspeakably  more  if  he 
be  under  the  care  of  a  mere  imitative  fanner — 
he  requires  the  aid  of  such  stores  of  knowledge 
as  can  be  obtained  only  from  other  sources  and 
by  separate  study.   He  needs,  in  ftet,  to  be 


scientifically  trained  with  books  and  by  a  school- 
master, not  less  than  to  be  practically  trained 
with  implements  and  bj  the  iknner. 

Whatever  any  ordinary  sdiool  can  Ibmish,  in 
the  departmt  111  j  of  English  education,  writing, 
arithmetic,  l>uok-keeping,and  elen>ontnry  mathe- 
matics, ought,  as  a  matter  of  course,  to  be  ac- 
quired hy  every  son  of  a  farmer,  and  by  every 
other  boy  who  is  likely  to  become  an  agricultur- 
ist; and  till  more  suitable  institutions  shall  be 
called  into  existence,  select  academies,  schools  of 
art,  mechanics*  institutions,  occasional  series  <^ 
lectures,  private  courses  of  scientific  lectures  in 
cities,  and  the  public  lectures  in  universities, — 
or,  in  the  absence  of  all  these,  public  libraries  and 
private  copies  of  select  books, — must  be  looked 
to  as  the  grand  souroes  of  all  the  other  requinte 
departments  of  information.  Four  gencnU  topics 
— <  beniistry,  veterinary  surgery,  natural  history, 
and  natural  philosophy — comprise  the  wh<^ 
drdo  of  those  seienoes  which  the  agrieultursl 
pupil  requires  to  study;  and  though  two  of  them 
include  the  numerous  and  important  sul>di visions 
of  geology,  miueralogy,  botany,  vegetable  physi- 
ology, zoology,  anatomy,  meteorology,  deotricity, 
magnetism,  pneumatics,  dynamics,  and  mechan- 
ics, yet  all  may  be  competently  studied  in  them- 
selves and  sufficiently  understood  in  their  adap- 
tations to  agriculture,  in  the  course  of  thne 
years*  attendance  at  such  seats  of  learning  as 
Edinburgh,  London,  Dublin,  Gla.sgow,  Aberdeen, 
or  Belfast,— or  in  the  course  of  four  years  sedu- 
lous and  judidous  use  of  the  best  public  appliances 
which  the  nearest  considerable  town  affords,  com- 
bined with  copious  reading  and  reflection.  The 
whole  time  consumed  in  the  professional  training 
of  a  young  farmer,  would  thus  be  three  years  on 
the  fium  and  three  at  a  scat  of  learning;  and 
surely,  when  wo  consider  the  j^reat  comparative 
importance  of  his  vocation,  and  the  vast  power 
which  he  acquires  from  knowledge  to  render  tiiat 
vocation  productive  to  himsdf  and  to  society, 
this  amount  of  time  cannot  but  be  pronounced 
economically  small.  Whatever  comfortable  farmer 
grudges  his  son  so  moderate  a  quantum  of  pro- 
fesdonal  education,  deserves,  in  punishment  of 
his  parsimony,  to  be  constantly  worried  with  the 
attacks  of  vermin  and  the  blunders  of  boors.  We 
must  not  I>e  understood,  however,  as  saying  either 
that  the  three  years  of  practical  education  are  all 
to  be  spent  in  sheer  labour  on  the  farm,  or  that 
the  three  years  of  scientific  education  arc  all  to 
be  spent  in  sheer  study  at  a  seat  of  learning,  or 
that  the  topics  and  appUanees  which  we  have 
named  are  the  only  ones  worthy  of  the  pupil's 
attention.  The  more  the  practical  part  of  the 
training  is  intermixed  with  science,  the  sooner 
and  better  will  the  principles  of  it  be  understood ; 
the  more  the  scientific  part  of  it  is  interspersed 
with  periods  of  recess  from  the  seat  of  learning 
and  of  labour  on  the  farm,  the  more  freely  will 
its  acquisitions  adapt  themselves  to  both  present 
and  permanent  utili^;  and  the  more  liberal^ 
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tbe  pnpil  can  look  into  collateral  topics,  such  as 
materia  medicv,  or  avail  himj^elf  of  directly  pro- 
itmaaA  aids,  suoh  as  the  regular  lectures  on 
lyhaliuw  in  tlie  vaiteiritiM  of  BdinVnigh  and 
Aberdeen,  the  more  fully  and  effectively  will  he 
work  otit  the  grand  designs  of  all  his  educatioDal 
tnuuing.  8ee  AejuouijnjBAii  Scbooib. 

AGBICUI/FURAL  LABOtJRERa  See  Fabx 
SxaTAir^ 

AGRICCLTURAT.  LITERATURE  Tht  n?^ 
gre^te  of  published  writings  on  the  subject  of 
tgrioeltan.  Tlw  •momtt  of  tlrii  k  enonnotts. 
Bnt  one  great  portion  of  it  is  obsolefee;  another 
great  portion  is  vapid,  unrefloctin^,  worryinfr  re- 
petition of  what  everybody  knows ;  and  a  third 
great  povtioB  is  men  theory  and  speculation, — 
either  the  monomania  of  praetioU  improvert,  or 
the  wild  day-dream  of  Utopian  philosophers.  Yet 
it  cumprises  numerous  works  of  high  value,  and 
•nenl  series  of  periudicals  of  not  a  httle  excel- 
Inee;  tiid  thoogh  it  am  boMfc  bot  ftw  Mid  Iwiaf 
specimens  of  heauty  or  eloquence,  it  poeseeseB  a 
fxir  share  of  the  fnr  mnTc  valuable  properties  of 
aooad  learning  and  usetui  u>ndency.  A  view  of 
ihtMiMit  and  progWMife  oonditioii  is  indoded 
in  the  historical  aection  of  our  General  Introduc- 
tion; and  a  vidimus  of  its  best  works  on  all  the 
pih^oeU  most  interesting  to  the  farmw,  is  afforded 
hfw  liato  of  siithoritiee  at  «iie  end  of  all  oar 
pnncipal  articles. 

ACRICULTURAL  SCHOOLa  Institutions 
for  training  young  men  in  both  the  art  and  the 
WMMM  of  agiioallvn.  Iv  the  d^pree  in  which 
any  of  them  are  K>  oonetltaked  and  ooodaoted  as 

make  their  pupils  at  oncp  thfirAtij^h  practical 
farmers  and  complete  or  even  tolerable  Bcientific 
•fftodtarists,  they  serve  precisely  the  great  pur- 
psies  which  we  have  dedderaitod  ai^  reeom- 
mended  on  the  subject  of  AonicuMTKAi.  Epita- 
TWS.  But  some  of  them  arc  too  superficial ,  <  thf  rs 
m  not  sufficiently  practical,  and  most  or  all  are 
tsertifl;  too  forraal,  too  aeademical,  too  IHtk 
posiessed  of  the  actual,  business,  every-day  charac- 
ter of  both  the  working  and  the  thinking  of  real 
agriculture ;  and  htnc^  some  are  more  likely  to 
pwdflWB  pedante  and  pretenders  than  true  scien- 
tific farmers, — and  the  befit  seem  adapted  rather 
to  educate  gentlcmpn'f;  ^ons  for  practising  an  in- 
teUigeat  supervision  ol  their  estates,  than  to  train 
rneagnaofthe  Middle  elawM  of  eodetyfer  an 
effective  performance  of  the  thousand  hard  duties 
'"'f  pnetirn!  farming.  Yet  several  of  thrm  possesa 
great  exceUeocies ;  and  all  the  principal  ones  de- 
Mtie  to  lit  laads  as  folly  known  as  poesible,  both 
&r  their  own  sokes,  and  that  tlke^  may  stimulate 
•ad  direct  the  f  junrliTicr  ""  f  better  institutions. 

Ihe  institute  of  agriculture  and  forestry,  at 
HfliwWiin,  near  Stut^ard,  was  founded  by  the 
<*fcH*ed  Schwarta,  and  plaoed  on  its  present 
baos  in  1817  by  the  King  of  Wurtfrnborg,  and 
extends  its  influence  over  the  whole  of  that  state, 
iod  into  parts  of  the  adjoining  countries.  It  was 
endowed    the  king  with  a  royal  scat  and  ez- 
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toksive  buildings ;  it  has  attached  to  its  scliDol- 
rooms  and  lodging-honses,  fanning  and  other 
grounds  to  the  extent  uf  ii60  acres ;  and  it  pos- 
sesses, for  the  Qse    papls,  a  nrasemn,  a  library, 
a  smidl  laboratoiy,  a  colleotion  of  apparatus,  a 
cider-press,  a  vinegar-manufactory,  a  beet-sugar 
nuwufactory,  a  brewery,  a  distillery,  and  various 
other  applianoea.  Its  grounds  are  ^Tidsd  into 
about  501  acres  of  arable  land,  242  aores  of  mea- 
dow land,  13  acres  of  woodland,  67  acres  of  nur- 
sery ground,  2  acres  of  hop  plantation,  14  acres 
of  botanical  garden,  1  aere  of  kitohox  and  flower 
giurden,  38  aores  of  experimental  ground,  and  85 
acres  of  reserve  rr  >Mrd.   The  inniituti'm  h  di- 
vided into  two  departments, — the  lower,  devoted 
chiefly  to  practical  training, — and  the  higher, 
intended  principally  for  soientifio  instruction.  In 
the  lower  schcKil,  natlv^^      Wurtcmberg,  who 
cannot  pay,  arc  admitted  gratis ;  in  the  higher 
school,  all  pupils  are  expected  to  pay;  and  to 
either  aohool,  but  on  a  higher  soals^  fbre^^ 
ers  may  be  admitted.    Pupils  are  not  admissible 
till  the  age  of  seventeen;  and  are  exp  ct  d  to 
have  previously  acquired  all  clen»entary  attain- 
ments. Thenttmberofpapfls  inthelowersohool 
is  limited  to  S7 ;  that  in  the  higher  school  in  1836 
was  72 ;  and  the  total  number  in  both  depart- 
ments from  1829  to  1836  was  539.  The  pupils  in 
the  lower  school  nsnally  engage  to  remain  three 
years ;  they  take  part  iu  all  the  operations  of  the 
farm,  the  garden,  nnrf  the  other  scenes  of  labour; 
they  receive  some  inistructions  during  the  inter- 
vals of  labour,  and  attend  some  of  tiie  hteturss 
delivered  to  the  pupils  of  the  higher  school ;  and 
they  generally  receive  wages  for  their  work,  and 
make  (my  meuts  out  of  these  for  their  maintenance 
and  clothing.  The  pupils  of  the  higher  school, 
if  proviondy  weD  trained,  attend  only  one  year, 
but,  in  general,  they  attend  during  two  years ; 
those  enrolled  for  the  school  of  forestry  also  at- 
tend during  two  years ;  bo  tliat  aU  who  eigoy  a 
fun  oourse  attend  dnring  four  yean  or  oight  ses- 
sions,—each  year  consisting  of  two  long  sessions 
and  two  short  vacations, — the  eessions  extending 
from  the  first  of  November  to  Palm  Bunday,  and 
ftom  two  weeks  after  Palm  Sunday  to  the  flrstof 
October.  The  topics  of  instruction  during  the 
first  year  are  the  general  principles  of  farming 
and  gardming,  the  culture  of  the  vine,  the  breed- 
ing &t  cattle,  the  growing  of  wool,  the  training 
of  horses,  the  rearing  of  silk-worms,  the  arrang- 
ing and  directing  of  farms,  the  valuing  of  farms, 
and  book-keeping ;  during  the  second  year,  the 
general  principles  of  forestry,  the  botany  of  forests, 
the  onltore  and  superintendence  of  forests,  the 
uses  of  forests,  the  technology  of  forests,  and 
the  laws  and  taxation  affecting  forests;  during 
the  third  year,  veterinary  surgery,  agricultural 
technology,  the  manufacture  of  beet-sugar,  breww 
ing,  distilling,  vinegar-making,  zoology,  materia 
mcdica,  chemistry,  nictoorology,  and  vegetable 
physiology ;  and  during  the  fourth  year,  thcoreti- 
eal  and  practical  mathematics,  or  geonwtiy,  trig- 
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onometry,  algebra,  and  arithmetic.  The  practical 
department  of  the  institatioiif  or  that  belonging 
to  the  lower  school,  appears  to  be  iar  more  de- 
sirably conducted  than  the  scientific ;  and  while 
the  higher  echool  has  probably  produced  a  race 
of  Bgrieultiml  pedeate,  sad  can  hardlj  ftil  to 
imbue  its  pnpilswitilthe  monstrous  error  of  sub- 
stituting mere  science  and  speculation  for  effec- 
tive knowledge,  the  lower  school,  even  in  spite  of 
aeriow  defeot  ia  theoretio  inatraotioii,  feema  to 
hklb  exerted  a  highly  advantageous  influence 
upon  the  agricultural  condition  of  must  of  Wnr- 
tembe^.  "  The  pupils  of  the  lower  school,"  we 
are  told,  "  rise  to  their  work  in  tummer  at  three 
o'clock,  when  they  commence  to  feed  and  clean 
the  cattle,  groom  the  horses,  remove  the  litter, 
&c.,  until  about  live  o'clock;  they  then  break- 
fast, and  at  half-past  five  take  their  station  in 
the  yard,  wbenoe  they  isane  forth  in  %  qniet  and 
orderly  but  lively  manner  to  their  respective  em- 
ployments, under  the  direction  of  the  superin- 
tendent, with  their  teams  ut  24  uxen  and  10 
horsei.  At  eleven,  there  ia  a  oeaaation  of  work, 
during  half-an-hour  for  dinner;  then  succeeds 
the  feeding  of  the  cattle,  and  a  new  Histrihution 
of  employmeuta ;  and  work  continues  until  seven. 
After  Bupper,  lesaoma  are  given ;  in  winter,  ichool 
instruction  is  also  afforded  in  the  course  of  tiie 
day.  The  beneficial  results  of  this  system  are 
widely  diffused  through  Wurtemberg;  and  the 
peaaaafay  are  everywhere  found  an  enlightened 
fiibfla,  alwajB  readj  to  ^ve  a  dear  and  ready  an- 
swer to  any  questions  pvopoBsd  xegaiding  their 
agricultural  praoticai*' 

The  odehnted  institntion  of  If.  de  FeUenberg 
at  nofw7l,  in  the  canton  of  Berne  in  Switzerland, 
combines  the  various  objects  of  a  moral,  scientific, 
and  general  edqcation,  and  subordinates  them 
partly  to  the  purposes  of  general  industry,  and  in 
n  main  degree  to  the  pmrmitsefagrieuUnre.  It 
Comprises  extensive  buildings  for  inf?tniction  and 
residence  ;  a  farm  of  170  or  250  acrejj,  for  exp^ri- 
meatal  and  induutrial  labour  in  Ikrmmg  ;  £a.cxli- 
tiea  and  qtplianoea  for  inatraetion  and  ezperimmt 
in  various  departments  of  handicraft ;  and  an  ex- 
ceedingly numerous  corps  of  tutors  and  profos- 
sors,  so  selected,  qualified,  and  classified  as  to 
oommnnioate  all  the  details  of  inatruetien  bj  the 
easy  and  agreeable  method  of  mere  oral  tsadiing. 
All  the  pupils  remain  during  nine  yenra,  or  till 
they  attain  the  age  of  twenty-one ;  and  all  un- 
dergo constant  training  in  hahits  oi  industry, 
frtt^tf,  docility,  veracity,  mutual  kindness,  and 
general  morality  H  it  theynre  divided  into  two 
great  classes. — the  higher,  or  boys  who  anticipate 
the  spending  of  their  life  in  affluence, — and  the 
lower,  or  boys  who  antidpate  the  necessity  of 
self-support  throughout  a  lifetime  of  i  tivi  la- 
bour. Pupils  of  the  higher  class  pay  ratlier  iuind- 
Bomely  for  their  education, — especially  if  they  are 
not  natives  of  the  canton  of  Berne ;  and  during 
the  first  three  years,  they  are  taught  the  Greak 
language,  Grecian  history,  aud  the  acienoes  of 

»  .  » ■»  I  ■  -   


I  mineralogy,  botany,  and  zoology ;  during  the 
seoond  three  years,  the  X«tin  hnguagSi,  Roman  | 

history,  and  the  geogn^y  of  the  Roman  empire ;  ' 
during  the  last  three  years,  modem  languages,  ^^ 
modem  literature,  modem  history,  general  geo- 
graphy, ohemistxy,  and  nstoial  philosophy ;  and 
duringthe  whole  nine  ysan^naihsmaticd,  draw-  | 
ing,  music,  and  gymnastic  exeroiws.   The  lower 
class  of  pupils  aredietxabuted  into  three  divifiions 
acoording  to  their  age  and  strength ;  and  th^ 
spend  the  whole  of  their  time  in  woridni^  learn- 
ing, and  makinrr  proj^rees  in  the  acquisition  of 
healthy  and  useful  habits.  The  pupils  of  the  first  ' 
division  receive  liaIf-ai)^oiir*s  instrootion  In  tiie  < 
morning,  then  hreakftsk,  tiien  work  on  the  farm 
till  noon,  then  spend  an  hour  nt  dinner,  then  re-  J 
ceive  an  hour's  instmction,  and  then  work  on  ' 
the  farm  till  six  o'clock  in  the  evening;  and, 
during  tlie  wintry  portion  of  the  yearwiiimftnn 
labours  are  few  and  brief,  they  plait  straw  and  \ 
rushes,  make  baskets,  saw  and  split  ttmbf  r,  knit 
stockings,  grind  colours,  and  thrash  and  winnow 
com;  and  any  of  the  lower  daas  whatever  wIm 
have  a  wish  to  acquire  a  knowledge  of  artificer-  ] 
ship,  receive  practical  instrnctions  in  the  crafts  i  * 
of  the  shoemaker,  the  tailor,  the  smith,  the  wheel- 
wright, or  the  carpentw.  Badk  pupil  (tf  the  lower  \ 
class,  on  the  average,  contributes  to  the  establish- 
ment  in  labour  and  otherwise  to  the  value  of  be- 
tween ,£59  and  £&)',  and  he  costs,  for  maintenance 
instmction, and  all  other  it«ns,  about  ;fiML  The 
pupils  of  the  higher  class,  on  completing  their 
course,  are  usually  found  to  hr-  itpH  conducted  and 
very  intelligent ;  and  those  of  the  lower  dass,  to  be  j 
as  wdl  behaved,  as  temperate,  and  as  hardworking 
as  the  choicest  of  the  general  body  of  the  peasan- 
try,andfar  superior  to  them  in  na;ri(  ilturnl  skill, 
artificer's  tact,  practical  wisdom,  and  many  de-  j 
partments  of  useful  and  general  knowledge.  The 
sdiod-nxNnSytheextendveacoommodaticn^aiid  • 
the  numerous  staff  of  tutors  for  the  higher  chiss 
of  pupil'5  and  the  farm,  the  '.vork^hops,  and  the 
practical  instructors  for  the  lower  class,  ooneti- 
tote  two  grand  departmenta  cf  educational  nss-  ,  [ 
chanism  which  possess  fine  coherence,  afford  a  ![ 
large  amount  of  mutual  support,  and  Iny  deep  • 
foundations  for  the  reciprocal  working,  through- 
out life^  of  the  prindples  req>eoti  vdy  of  laodktd 
and  tenant,  or  of  gentleman  and  artificer.  "  The  i 
farm,"  says  a  writer  in  the  '  EHinhurgh  Review,'  ^ 
"  is  undoubtedly  benefited  by  the  institutiMi, 
which  affords  a  ready  market  for  its  producn,  and  \ 
perhaps  by  the  low  price  at  which  the  labour  cf  . 
the  boys     charged.    But  the  farm,  on  the  other  j 
hand,  affords  regular  employment  to  the  boys,  [ 
and  also  oiables  M.  de  Fdlenberg  to  receive  his 
richer  pupils  at  a  lower  price  than  lie  Could  other-  • ' 
wise  do.    ITofwyl,  in  short,  is  a  great  whole, 
where  120  or  130  pupils,  more  than  50  masters 
and  professors,  as  many  servants,  aud  a  number  ' 
of  day4abourer8,  6  w  8  finmilies  of  artificets  nad  ^  | 
tradesmen,  altogether  about  300  persons,  find  a  | 
plentiful  and,  in  many  respectsy  a  luxurious  sub- 
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I  of  170  acres ;  and  A  money  income  of  ;C6,000  or 
'  i7,000,  reduced  more  than  half  by  salaries,  af-  I 
fwdi  »  Y&cj  considerable  surplus  to  lay  out  in 
I  tdfitiootl  tvildings.'* 

The  &r-fiuned  Cremum  agricultural  college  of 
:{  Moeglin,  is  situated  near  Fmnkfort  on  the  Oder. 
It  was  founded  about  thirty-two  years  ago  by  the 
Kiag  of  Prussia ;  placed  under  the  direction  of 
I  E  Von  Thier;  sad  oonstitnted  ft  rojal  amdeuj, 
'j  with  a  ?tnff*  of  professors,  who  should  have  the 
ame  rank  as  the  professors  of  a  university.  An 
.  estate  of  1,200  English  acres  was  attached  to  it, 
— ddelljr  poor  land,  and  yidding  an  ftumial  nn- 
tsl  of  only  about  ^300 ;  and,  in  the  course  of  not 
more  th;tn  10  or  1 1  year?  thi«!  estate  became  so 
greatly  improved  as  to  be  worth  an  annual  rental 
ofiUSOa  M.V<»M«f,tli0flMtpwdd«ntiad 
profeflsor,  was  a  gentleman  of  modi  agricultural 
and  ftioTitific  celebrity,  and  was  intrusted  with 
tbe  high  duty  of  appointing  the  other  professors ; 
I  ni  Idi  ton,  M.  Yon  nijiier,{he  fecond  prnident, 
hu  acquired  a  higher  fame  than  even  the  father, 
i?  favourably  kn  wu  in  literature  a<?  the  author 
I  uf  a  work  entitled  '  Rational  Principles  of  Hus- 
,  baodry,'  and  has  oondneted  ihe  college  of  Moeg- 
I  &  ap  to  a  very  eminent  status  of  both  character 
and  influence.    Pupils  admitted  to  the  institu- 
]  tioa  require  to  have  spent  five  or  six  years  in  the 
I  practices  and  manipulations  of  husbandry,  and 
msnppoMd  to  be  in  qnest  prindpftlly  cil  iden> 
j  tific  instruction ;  they  board  at  the  same  table 
I  with  the  president,  an^l  have  their  dormitories 
1  within  the  buildings  oi  tiie  college ;  and  they  re- 
I  «ii«fiomtlw]«Midcni  daily  geninldireetioiM 
and  weekly  lessons  in  rural  economy,  and  from 
th«  professors  prelectional  instructions  in  the 
nhous  departments  of  agricultural  science.  One 
■  pwfcswi  tectnree  to  th«n  on  mathematics,  ch«n- 
ictiy,  and  geology ;  another,  on  veterinary  surgery ; 
a  third,  on  zoology,  brtttiny,  and  the  materia 
medics;  and  a  fourth  gives  them  instructions 
knr  to  apply  their  noioofl  wnontiflc  aoqnUltions 
to  the  purposes  of  practical  bntbtndry.  Much 
aid  i«  ftff-irdpfl  bv  a  l:\boratoryfor  analyzing  pnik 
uid  for  other  chemical  operations;  a  large  botanic 
gsrden,  for  explaining  the  prelectiona  in  botany ; 
,  t  mossmn  of  implements,  for  illastrating  the 
o^imtions  of  tillage ;  and  a  set  of  workshops  for 
the  fabrication,  by  well-qualified  artificers,  and 
-  with  the  assistance  of  the  pupils,  of  all  the  article 
«f  cupentrf  and  flnitib-woik  reqnind  on  tlio 
fiirin.  Tlie  pupils  are  from  20  to  24  years  of  age, 
ttd  pay  such  fcri^  r^.^  only  p"?  ntlemen  or  persons 
is  decidedly  easy  circumstances  can  afford. 

ThsfKfnefa  agriooltaral  oollego  of  Grignon,  in 
the  valley  of  Gaily,  near  Versailles,  was  foonded 
in  182C,  and  brought  into  organized  operation  in 
\m.  One  half  of  the  sum  of  .£25,000,  raised  in 
i^NS  by  a  joinVflteok  company  of  Ifianied  and 
patriotic  men,  was  dSTOted  to  the  general  ad- 
vancement of  the  cause  of  agriculture,  and  the 
[  «her  half  to  the  establishment  of  two  agrioul- 

iL^   


tnnd  schools, — the  one  ft  QoUsgo  fot  flio  tiioiou^li  1 

education  of  gentlemen-farmers,  and  the  other  a 
seminaiy  for  the  superior  training  of  gardeners, 
ploughmen^  shepherds,  and  other  agricultural 
Ubourers.  The  joint-stook  company  purdiased 
the  doBMno  of  Qrignon,  and  placed  It  under  the 
management  of  M.  15clln,  nnn  of  the  ablest  pupils  , 
of  M.  Von  Thiier ;  and  Charles  X.  attached  to  it  ' 
his  a^oining  demesne,  gave  the  company  the 
title  of  the  <  Royal  Agricoltnnl  flooiety/ and  in^ 
corporatcd  or  formally  sanctioned  it  by  a  royal  ' 
ordinance.  The  lands  of  the  instituti  ni  romprise 
1,100  acres, — variously  disposed  in  tillage,  pas* 
ture,  meadow,  wBter<- meadow,  and  woodland. 
The  pupils  consist  of  two  great  classes,  internal 
and  external :  the  first  board  and  lodge  within 
the  college  buildings,  and  pay  each  from  £30  to  j 
;600a-year;  and  file  eeoood  find  board  and  lodg- 
ing for  themselveaiy  «ad  paj  tot  their  instruction 
from  £S  to       n-year.  Bwy  pupil  must  attend 
during  at  least  two  yean;  and  at  the  end  of  that 
period  he  nndeigoce  ezamfaifttion,  and,  if  found 
duly  qnalified,  leeeives  a  diploma  as  a  sort  of  | 
master  of  arts  in  agriculture.    The  topics  of  in-  I 
struction  during  the  first  year,  are  mathematics, 
geography,  chemistry,  natural  philosophy,  botany, 
vegetftble  ^jsiology,  book-keeping,  and  farm- 
n^nnnc:;nment ;  and  during  the  second  year,  the  1 
application  of  science  to  practical  agriculture,  the  ; 
application  of  mathematics  to  mechanics  and 
aetronomy,  the  applkation  of  ehemistry  to  an-  | 
alysis,  the  application  of  natural  philosophy  to  | 
farming  economics,  the  subordination  of  miner-  J 
alogy  and  geology  to  georgical  improvement,  gar- 
deniiq^  rand  anddteotnn^  and  tiie  ftnner'e  de-  | 
partment  of  political  economy.  The  best  agricul- 
tural implements  invented  in  Great  Britain  and 
Germany,  and  the  newest  methods  of  agricultural 
praotioe  adopted  or  reoommended  in  tiheee  ooon-  > 
tries,  are  put  to  the  trial  at  Grignon,  with  a 
view  to  their  being  condemned  or  nnotioned  ao-  i 
cording  to  their  merits. 

Nnmercot  model  iknna  eiiak  in  Frence,  alto-  | 
gcther  diatinet  from  the  great  national  one  at 
GripnoTi ;  nnd  some  f)f  these  are  maintained  by  . 
private  enterprise,  but  most  are  supported  wholly  , 
or  principally  at  the  expense  of  the  territorial  ^ 
department  in  which  they  are  situated.    The  1 
earliest  of  them  was  the  model  farm  of  Roville,  | 
situated  in  the  vicinity  of  Nancy,  and  founded  by 
M.  Mathieu  de  Domba&le ;  but  this,  though  con- 
fessedly a  cooroe  of  ezteudve  benefit  to  the  king-  M 
dom,  has  been  mainly  useful  in  stimulatinrr;  tho 
formation  of  other  in.stitutions,  particularly  the 
college  of  Grignon.   Some  of  the  departmental 
model  Hume  are  quite  insignificant;  but  othen 
are  considerable  in  both  extent  and  efilciency. 
A  favourable  specimen  of  the  latter,  situated  near 
Rennes,  was  visited  by  the  well-known  Irish  ag- 
licaMaiut  and  patriot,  Martin  Doyle,  and  ie 
ported  on  by  him  as  follows : — "  The  farm  consists 
of  72  acros  of  nrable  land  held  by  1fa?w>     1  ^  years  | 
from  a  wealthy  proprietor,  by  M.  Bodin,  who  was  I 
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aniatod    the  prindpslMifboritiM  of  tbe  dflpart- 

Tuent  of  He  et  Tjlaiiw  to  take  the  ^voctton  o£  it. 

M.  Bndin  had  been  a  pupil  at  Gri|^on,  and  gub- 
Si  tpu'iitly  managed  a  small  fi&rm  in  a  similar 
cap:icity,  befine  he  ohtaiiud  the  present  one, 
which  was  in  1837.  The  rent  of  the  farm  is  3,500 
francs  (£140),  of  which  the  department  pays  2,(XK) 
francs,  and  the  director  the  reouunder,  with  taxes 
and  xcpairs,  whidi  ainoiuit  to  about  500  ftaftot 
more.  He  also  supplies  all  capital  for  iin|lC0VB* 
ments  and  all  outgoings,  clears  all  losses,  and  of 
course  has  all  the  profits.  There  are  in  this  school 
20  pupUs,  paying  .£12  a-jear  each ;  the  depart- 
ment m  whidi  the  ediool  is  ritnated»  pays  for  siz, 
and  the  government  pays  for  the  romaininc-  f  ur- 
tepn.  who  are  nominated  1  y  the  prefects  of  three 
other  departments  in  Bnttauy.  In  case  of  dii- 
miseals  for  iBiiooodiiot»  the  prefeots  nominate 
other  pupils,  and  they  are  unwilling  to  select 
youth  from  the  totsns,  or  any  not  accustomed 
to  field  labour ;  they  are  gci^rallj  iht  sons  of 
wett-oondneted  famen,  aad,  at  the  exfrimtion  of 
two  years,  go  to  the  aid  of  their  parents,  or  as 
hired  stewards.  They  are  taught  by  M.  Bodin, 
or  an  assistant,  the  ordinary  subjects  suited  to 
that  employment,  and  hate  no  obaige  earaept  for 
huoks,  which  they  must  supplj  for  themadves. 
They  rise  in  winter  nt  four  oVlfx-V,  and  in  sum- 
mer at  five,  and  work  six  hours  each  day  (more 
in  busy 'seasons),  having  the  remainder  of  tiM  day 
for  m«Us  and  in^it  ruction  in  schools.  They  have 
also  ten  days  hoUdays  in  spring,  and  a  month  in 
autumn  by  sections,  as  a  sufficient  number  must 
be  retained  for  the  fiurm-work.  M.  Bodin  has  a 
hoUxry  for  implements,  and  disposes  of  many  of 
them  to  farmers,  even  in  vory  distant  localities." 

Three  sheep  farms,  entirely  supported  by  the 
French  govuroment,  exist  at  iU>mbuuiUet,  Per- 
p^nan,  and  La  Hajenaiu.  Tfaej  are  devoted  to 
the  rearing  of  the  best  breeds  of  sheep,  and  to 
the  conducting  of  experiments  in  crossing.  The 
principal  breeds  to  which  they  had  attended,  up 
to  1640,  were  the  merino^  tlM  naa,  and  the  Bng- 
liflh  long-wool.  The  namber  of  sheep,  in  1839, 
on  the  Iloml)ouillet  farm  was  715,  on  the  Per- 
pigoan  farm  604,  and  on  the  La  Haycvaux  tarm 
The  i^gregate  lloc^  of 'the  English  breed 
amounted  to  380;  and  tbenwere  proposed  to  1 1 
removed  to  some  place  near  Calais  or  in  Nor- 
mandy, in  order  that  they  might  enjoy  a  climate 
as  nearlj  as  possible  res^bling  that  of  Enghuid. 
—Three  veterinary  soiiools,  wholly  supported  by 
the  French  f ^ivprrtnent,  o\ist  at  J.ynns  nt  Tnn- 
louse,  aud  at  a  place  in  the  vicinity  of  Paris. 
The  course  of  education  in  these  schools  extends 
through  four  years,  and  indodee  not  only  veter- 
inary surgery,  but  anatomy,  botany,  and  chera- 
i.^try.  DissectintT  rooms  exist  for  the  illustration 
of  anatomy  ;  botanic  gardens,  fur  the  explanation 
of  botany ;  and  an  hospital  of  invalid  boxse^  for 
the  practice  of  vetmnary  forgery.  The  pupils 
undergo  searching  examination  ;  nil  who  are 
qualified  receive  di^domas;  and  some  obtain 


government  appointmentB*  The  number  of  stu- 
dents at  the  school  in  tbs  vioinity  of  Paris,  in 
1839,  was  280;  and  each  was  lodgeil.  l  oarded, 
and  instructed  for  £li  a-year. — Three  haras  or 
studs,  wholly  supported  by  llie  French  govern- 
ment, and  designed  to  offer  their  advantages  to 
all  the  French  public,  exist  at  Du  Pin,  lUtzieres, 
aud  Pompadour.  The  hara  at  Du  Pin,  in  Nor- 
mandy, is  the  lai^est  of  the  three,  promotes  Um 
difiiision  of  the  best  En^shbvssds  of  hones,  and 
was  proposed,  four  or  tivn  yonrg  ago,  to  have  at- 
tached to  it  an  establishment  for  the  dififusion  of 
the  Durham  short-hom  breed  of  homed  cattle. 
The*  hara  at  Rozteres  is  dovoted  prindpafiytea 
mixed  breed,  called  the  Race  ducale,  which  hai? 
long  been  established  in  the  neitrhhotirhood  The 
hara  at  Pompadour  has  40  Arab  marcs,  and  a 
great  many  Arab  hemeis  and  is  dsftoted  almost 
solely  to  the  Arabian  and  Psfsian  breeds.  In 
1839,  the  total  number  of  horses  in  the  three 
haras  was  1,300, — of  th<«ou^-bred  stock,  Ifl7 
stallions,  96  nares^  and  121  oolts  and  fiuiss,^ 
of  covering  stalBons  for  tlis  depart  ments  SSKI^ 
annually  serving  on  the  average  30,4.^0  mares. 
—  The  French  govenunent,  besides  support- 
ing thesa  varioos  institutions,  the  dspartmsntsl 
model  fonna,  and  the  great  national  model  ftm 
at  Orifmon.  disseminates  agricultural  information, 
and  promotes  agricultural  improvonent,  by  ex- 
periment^ by  leotnres,  by  distriot  sooieties,  and 
by  local  associations.  The  government  graiiit  to 
each  society  is  about  X40  a-year,  and  to  each  as- 
sociation from  £%  to  ^'£0.  In  1824,  the  numlter 
of  societies  was  17,  and  of  associations  41 ;  and, 
in  1838,  the  nnmber  of  sooieties  was  154,  and  of 
r\F-  >c:ntion34R8.  The  total  annual  cost  ofthe  pu!)- 
iic  agricultural  establishments  of  France  to  gov- 
ernment, amounted  in  1830  to  ii  110,452. 

Two  institutions  in  otiier  parts  of  Switneriand 
have  been  founded  on  the  model  of  that  of  M.  De 
Fellenberg  at  Hofwyl, — both  connected  with  con- 
vents,— the  one  in  the  otnton  of  Fribourg,  and 
theetiierintheoaatoaof  Thttrgovie.  An  instil 
tution  for  training  persons  to  become  mmrtrn  of 
indn'^triril  and  agricultural  schools  for  poor  or- 
phans, framed  somewhat  on  the  model  of  the  in- 
stitttttoa  of  H.  De  Fdlenbeig',  and  eondaoted  by 
a  fonnw  nalous  :ui  I  faithful  assistant  of  that 
gentleman,  wn'^  f  Winded  by  the  rmnncIjKiHt v  of 
Constance.  An  agricultural  college,  under  the 
immediate  patronage  of  the  Emperor,  has  existed 
for  some  time  in  Russia ;  and  agricultural  sdKMh, 
f  r  rombininrr  instnictinn  in  the  science  of  agri- 
culture, with  training  in  its  practice,  are  in  ope- 
ration, at  Si  Petersburgh  and  Moscow.  A  n  agri- 
onltund  institution,  bdooi^  to  ILToght*  is  in 
operation  at  Flottbeck  in  Flanders. 

Very  many  of  the  ordinary  frinns  of  the  north 
of  Qermany  may  be  regarded  as,  in  puint  of  fact, 
a  low  yet  eiioi«it  spedes  of  agrionltoral  soiiools. 
Many  peasant  lads  of  16  or  17  years  of  age  bind 
tbemselvf^s  during  three  years  to  farmers  to  «fTve 
in  the  double  capacity  of  pupils  and  apprt^ntices, 
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par  for  their  maiDtcnancc,  and  to  take  part  in 
all  the  successive  labours  of  a  regular  course  of 
liusbaiiidrj,  from  the  care  of  entile  and  the  work 
nt  the  fiurm-7ard»  to  the  maiu^(^ent  of  the 
j'l  »tigh.  the  hand-sowing  of  Bccd,  and  the  Icocp- 
ing  of  farm-accounts.  At  tlio  expinition  of  his 
apprenticeship,  a  pupil  engages  himself,  during 
two  j«an,  to  KTve  oa  some  larger  hrm,  aa  aeoond 
▼enralter  or  under-bailiflT ;  and  at  the  end  of 
these  two  jears,  he  cither  may  find  a  situation  as 
first  verwalter  or  farm-eteward,  or  may  enter  an 
egricttltnntl  inatitvtioii  to  qualify  him  for  the 
teaantcj  of  one  of  the  rojal  farms,^  or  for  the 
management  of  the  farm  or  estate  of  an  absentee 
proprietor.  A  system  of  Jong  aad  laborious 
edadtHwal  diaoipliiie  amoQg  the  peasMitrjr  anoh 
as  this/'  remarks  Mr.  Ifiartin  Doyle,  "  would  ne- 
cessarily prr  dnco  good  results  in  Ireland,  whore 
hosbandr)'  is  so  generally  defective.  The  advan- 
tages of  having  a  great  supply  of  good  operative 
hasbandmen,  to  meet  the  denunde  which  both 
the  theore  tical  and  practical  diffusion  of  improved 
agriculture  among  the  higher  classes  of  fanners 
must  n^essarily  create,  would  considerably  aid 
•n  the  pngreta  of  improvement  irith  matoel 
benefit  to  the  otnployers  and  the  emph^ed.**  But 
iht  gystem  of  farin-apprenticeHhip  which  prevails 
oa  some  of  the  great  practical  f  in  us  of  Kngland 
totelly  differs  from  the  fiurm  rentioeihip  of 
Germany,  and  has  for  its  object,  far  less  any  real 
infitruction  in  apfriculture,  than  the  workinj^  ont 
of  a  decent  pretext  for  ignorant)  frivolous,  fox- 
hanting  young  getttkoMD  itikmg  th«  miilMl 
management  of  fitms  or  estateik  A  Ibp,  s 
fajhionahle  idler,  or  any  sort  of  young  gentleman 
who  has  no  better  prt^peot  of  worldly  promotion 
tlia«  to  beflome  s  gentleman-larmer,  and  who 
Mumly  knows  a  dock  from  a  bcan-stalk,  or  a 
grabber  from  a  wheel-barrow,  pays  £100  or  £200 
Irjear  of  apprentice-fee  to  an  extensive  and  dis- 
tnguished  farmer,  stares  oocai>ionaliy  at  the  ope- 
ntioaaef  th«  &nn-oervMita,  learns  the  naaws  of 
tiro  or  three  crops  and  half-a-dozen  imi^emcnts, 
and,  possibly  at  the  end  of  a  single  year,  is  pro- 
nounced by  himself  and  his  partial  friends  suifi- 
(icDtly  qualified  to  snperintend  the  buaineaa  of  a 
farm.  Training  like  this— if  training  it  can  be 
cilLd— is  eheor  derision  upon  farm-apprentice- 
»lup,  and  a  monstrous  insult  upon  agriculture. 

hi  1839,  resoiotioiis  w«ra  adopted  by  meetings 
of  influential  gentlemen  at  ICaidatown  to  frame 
»nd  mature  a  scheme  for  a  Kent  agricrilt'iral  col- 
i^e,  and  to  adopt  and  prosecute  measures  for 
otitaiBing  eodi  an  amount  of  snhecripUona  as 
would  be  reqaimte  for  its  establishment.  In 
3  a  scheme  was  published  for  establishing  an 
agricultural  college  and  a  model  farm  in  York- 
^an;  and  this  scheme  propotsed  that  the  capital 
for  the  institotlon  ihoold  amovnt  to  from  £6,000 
to  £l(Wp^  and  dwold  bo  nised  in  £10  abaisi, 

*  Each  roral  fiirm  i?i  let  on  a  lease  of  twrnty-oTie 
Tears ;  but,  to  a  correct  sod  skilful  tenant,  is  nearly 
•  pcrpetnitf. 


— that  the  snprcnic  manajyement  should  be  vested 
in  a  fluctuating  board  of  twenty-one  proprietors, 
elected  by  the  shareholders, — that  the  college 
diould  be  oondueted  by  a  profenor  of  agricul* 
turo  and  assistant-masters, — that  the  subjects  of 
the  lectures  in  the  college  should  be  agriculture, 
geology,  botany,  chemistry,  mechanics,  and  veter- 
iuij  Bi»[|fei7^--4hat  the  stodents  at  the  ooUege 
should,  in  company  with  the  professor  of  agri- 
culture, attend  the  farm,  and  receive  practioal 
instructions  there,  during  six  houn  of  each  of 
three  days  in  the  week^hat  the  farm  aboald  be 
conducted  by  a  master,  a  matron,  a  farm-steward, 
and  a  dairy-maid, — that  pupils  on  the  farm  de- 
voting their  main  attention  to  the  a(K|uiBitioa  of 
practioal  knowledge,  shoold  be  permitted  to  ai> 
tend  some  of  the  lectures  ii  the  college,— and 
that  the  farm  should  be  managed  with  direct 
subordination  to  the  market -profits  of  its  pro- 
duce, yet  should  be  available  for  all  experiments 
proposed  by  the  Royal  and  Yorkshire  agricul- 
tural societies,  provided  that,  in  the  event  of 
low,  indemnification  should  be  xoado  from  the 
societies'  funds. 

An  agrioaltaral  school  was  fbundsd  in  1621,  at 
Bannow,  in  the  county  of  Wexford  ;  but,  in  con- 
sequence chiefly  of  the  pupils  paying  only  a  no- 
minal sum  fur  their  maintenance,  and  being  in 
general  too  young  to  perfimn  a  hit  tnoont  of  pro- 
dnotive  laboor,  it  was  kept  in  opeiation  during 
only  seven  years.  Its  farm  was  a  rent-free  tract 
of  40  scree,  poor  in  soil,  and  naturally  unproduo- 
tif«;  its  instmotional  management  was  con- 
dneted  by  an  able  superintendent  and  two  mas- 
ters ;  "wk]  its  course  of  rdnration  included  read- 
ing, wntmg,  arithmetic,  mensuration,  surveying, 
geometry,meohanics,agrioultaralchenusti7,prao> 
tical  farming,  and  hordonltare. — An  agricultural 
school  was  founded,  in  lHt!7,  nt  Tenijilenioyle,  five 
miles  east-north-east  of  the  city  of  i(Ondonderry. 
The  members  of  the  North-west  of  Ireland  So- 
ciety, with  whom  the  plan  ef  the  school  origin 
nated,  contributed,  in  shares  of  £2^  each,  ah  -t 
£:]i)00  towards  its  estabHshmrnt  ;  and  otlier 
parties,  chiefly  the. Grocers'  Company,  on  whose 
sstate  It  Is  sitnated,  oonlribated  abovt  ;Sl,00a 
The  institution  is  supported  by  fees  of  £10  a-ycar 
for  each  pupil,  by  the  produce  of  labour  and  crop- 
ping on  its  farm,  and  by  contributions  from  the 
Irish  Soeiety,  and  from  the  GrooersV  Prapera*, 
Fishmongers',  Mcroey8*,and  Cloth>worken*  Com- 
panies. The  farm  comprises  172  acres,  and  is 
managed  by  a  steward,  a  ploughman,  and  a  gar- 
dener ;  the  buildings  are  extenave  and  oommo- 
diouB,  and  include  the  principal  dormitories, 
each  40  feet  long,  ill  wide,  and  13  high  ;  and  its 
inRtructiooal  course  is  conducted  by  two  masters, 
and  comprises  a  wide  sphere  of  both  elementary 
and  gennal  education.  The  bnrineas  of  instruc- 
tion in  the  school  alternates  with  that  of  labour 
on  the  farm ;  yet  it  is  neither  enflficiently  com- 
prehensive to  make  the  pupils  scientific  fanners, 

nor  so  sfcdotly  profMonal  as  to  be  nnadapted  to 
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tcfoofttlciw  wUflh  lam  EMe  «r  no  eonnexioa  with 
agriculture.  The  total  nomber  of  pnpik  in  the 
institution  from  its  commenoement  till  August 
1841  was  418 ;  and  out  of  these,  as  well  as  of  any 
otiMn  who  Icit  it  pfeviooB  to  September  1843, 
■0  many  as  93  enli^rated  t6  the  oolonlae,  13  be- 
came shopkeepers,  1 1  became  clerks,  soTri':"  T>f  cnme 
schoolmasters  or  land-survejors,  and  only  a  little 
mora  than  two-thfrds  of  the  wtu^  devoted  tinmr 

I  selves  to  domestic  farming,— 36  ae  ftm-etewudi, 
and  the  remnin<i^»r  as  farmers  or  farm-scr\Tints. 

I  Yet  the  Tempk>moylu  institution  has  evidently 
aohieved  great  good ;  and  last  year  it  experienced 
a  coniidenble  incveaee  to  iti  proeperit  J,  and  was 
about  to  receive  an  accession  to  it'^  buildings. — 
Several  other  schools  in  Ireland  partake  of  an 

I  agricultural  character,  and  one  or  two  have  com- 
DMBoed  with  oonaldflrable  pratenaioiia;  bat  they 
are  either  pr  act  i  cal  ftilniM^  or  of  meegre  obaxao- 

ter  and  influence. 
The  professorship  of  f|griculture  in  the  Univcr- 
■  eity  of  Bdinboigh  wae  fonnded  in  1790,  by  Sir 
William  Pultonoy.  The  first  professor,  Dr.  Cov- 
entry, occupied  the  chair  from  1701  till  his  death 
in  1831.  His  early  classes  consisted  of  upwards 
of  70  pupUs;  hie  iabeeqiient  danee  oonMited  of 
30  or  40  papils ;  and  his  later  classes  diminished 
almost  to  extinction,  and  were  held  only  on  al- 
icruate  years.  Mr.  Low,  the  next  professor,  en- 
joyed important  aid  from  the  Board  of  Vnietoee 
for  the  encouragement  of  arts  and  manufactures 
in  Scotland  ;  formed  a  valuable  mnsenm  of  uuxicls, 
portraits,  and  other  articles,  for  illustratiug  his 
;  leotnree ;  and  made  an  important  contribution  to 
I  agricultural  literature  in  1684  by  the  publication 
of  his  '  Practical  Elr^ments  of  Aj^iculture.' — A 
lectureship  of  agriculture  was  a  year  or  two  ago 
appointed  in  Marischal  college,  Aberdeen ;  but 
I  the  appointment  was  anderstood  to  be  a  mere 
experimrnt.  r\nd  was  made  for  only  three  years, 
and  upon  an  annual  salary  of  only  i,'40. — An  en- 
dowment is  said  to  exist  for  a  professorship  of 
agiknltare  in  one  of  IIm  ooUegeeof  Oxfords The 
Veterinary  ooUege  of  London  was  founded  in 
1701,  and  is  supported  by  yearly  subscriptions, 
and  occasional  pariijuncutary  gnuits.  The  busi- 
ness of  the  OoQege,  till  quite  reoently,  was  devoted 
chiefly  to  the  diseases  of  the  horse ;  but,  in  vir- 
tue of  a  grant  of  £3(K)  a-year  from  tb^  Rnral 
Agricultural  Society  of  £ngland,  it  now  comprises 
attention  to  the  diseases  of  the  otiwr  animals 
re.-vred  or  kept  on  farms. — The  Veterinary ooUege 
of  Edinburgh  originated  in  tho  personal  enter- 
prise of  its  first  and  talented  professor,  Mr.  Wil- 
liam Diok.  From  1618  to  18S3,  that  gentleman 
laboured  gratnitonsly  for  the  diffusion  of  veter- 
inary  r^cienco;  in  1823,  he  obtained  formal  sanc- 
tion and  a  small  salary  from  the  Highland  and 
Agricultural  Society  of  Scotland  ;  and  during 
sobsequent  years  he  raised  the  college  to  so  great 
i  an  elevation  as  to  bo  annually  attended  by  from 
:  70  to  ICK)  pupils.  Students  at  the  Veterinary 
,  college  at'ti  admitted  gratia  to  the  lectures  on 
I    ' 
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human  anatomy  and  physiology  in  Queen's  col- 
lege; and,  after  attending  botii  ooUeges,  or  at 

least  the  former,  durin<r  two  or  Ttiore  years,  they  i 
are  examinable  for  a  diploma  in  veterinary  sur-  i 

AOBIOUIA'UEAL  SBBD&  The  seeds  of  crops  j 

ftrown  on  farms.  Though,  as  usually  under?=t'xx!,  ' 
these  seeds  are  strictly  such  as  are  used  in  farm-  ' 
onltare^  and  ato  ocdnsiTe  of  al  teedi  of  treee,  '  i 
dirubs,  garden-'plants,  medicsl  phnts,  and  weeds, 
jci  tb  \v  nre  far  too  numerous  to  be  here  defined  j 
or  even  enumerated.   The  number  of  botanical  | 
species  grown  upon  a  &rm,  indeed,  is  not  very  | 
considerable ;  but  the  number  of  varieties  of  aomo  j  I 
of  these  epeclea — particularly  of  the  grains  and  ' 
the  leguminous  plants — is  almost  incredible.  An  ' 
excellent  manual  of  all  the  best  and  most  curious  | 
varistiee  of  nearly  an  the  speoifie — omtaining  not 
merely  an  enurnenition,  but  definitions,  histori- 
cal notices,  and  practical  hints — is  Mr  Charles 
Lawson's  '  Agriculturist's  Manual,  or  Familiar 
Deeoription  of  the  agrieoltiixal  plants  oultiTated  | 
in  Europe,  especially  those  suited  to  the  climate 
of  Great  Britain,  forming  a  report  of  Lawsonls 
agricultural  museum  in  Edinburgh. 

An  astounding  Ihct  on  the  Ibregroond  of  all  | 
inquiries  respecting  tiie  seeds  sown  by  famu-rs, 
is  that  an  enormous  proportion  of  them      i.  -  i 
stroyed  or  never  germinates.  This  propurtivn 
has  been  computed  to  auMont  to  two-tUrds  of 
the  entire  quantity  sown;  and  therefore  to  in- 
volve the  ••t;i]>"ndous  annual  waste,  throughout 
Great  Britain  und  Ireland,  of  4,666,666  quarters 
of  wheat,  barley,  and  oats, — a  quantity  equal  to 
the  support  of  one  miUion  of  human  btfngs.  The 
calculation  which  brings  out  so  appalling  a  result 
assumes,  that  the  average  fpiantity  of  wheat  sown 
on  an  imper iul  acre  is  3  bushels  or  2,685,9 1 2  grains,  i 
of  bailey  6  bu^fifls  or  3,136,960 gndns,  and  of  oata  I 
6  bushels  or  from  4.211,064  to  4.434.912  grains,— 
that  the  greatest  produce  in  the  best  distrirts  is 
17  times  the  quantity  of  wheat  sown,  and  12  times 
the  quantity  of  barley  and  oat8,--that  the  vfet-  - ' 
age  produce  of  these  three  gndns  on  the  average 
quality  of  soil  is  only  seven  times  the  quan- 
tity of  the  8^  sown,~that  the  average  number  I 
of  grains  in  an  ear  of  good  wheat  is  44,  in  an  car  ' 
of  barley  88,  and  in  an  ear  of  oats  about  64, —  | 
that  the  average  tillering  of  vital  seeds  produces 
three  stems  per  seed  of  wheat  and  barley,  and  j 
two  stems  per  seed  of  oats,— and  that,  as  an  in-  | 
fbreace  from  these  two  last  assumptions,  the  pit^ 
dtiee  of  wheat  ought  to  be  44  timr  p  according  to 
the  grains  and  132  times  according  to  the  tiller- 
ing, of  barley  $B  timee  aooording  to  the  graina 
and  24  timee  aficording  to  the  tillering,  and  of 
oats  r,l  times  according  to  the  grains  and  12S 
times  according  to  tho  tillering.    It  is  stated  by  t 
Mr.  Millot,  that  in  1830  the  medium  return  of  ; 
wheat  ton  the  seed  sown,  taking  the  avenge  of 
all  Fianfie^  was  about  6 1-6  timea. 

Tbe  men  produce  was  18  bectoUtres  per  hee*  f 
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20]MetoIitvci  per  hec- 
4'63  1ic«t«litm  per 


II 


Tbe 

tare. 

The  miniiaflB  pfoduee 

becUre. 

Thfi  above,  irduoed  into  flqglish  weights  and 

measures,  givt^s — 

Tbe  mean  produce  13  1-5  bushels  per  acre. 

The  maximum  22  bushels  per  acre. 
The  muumum  5  1>10  busbek  per  acre. 

He  states  the  produce  in  Germany  to  be  40 
beaolitres  per  hectare,  which  is  44  bushels 
per  aon;  and  probaUy  rafian  (though  not  ao 
iMad  hf  Um)  tft  tlie  maximum  produce.  Some 
pcrtiofu,  or  even  a  considerable  one  of  the  com- 
parative amallneaa  of  the  actual  produce,  it  i^i 
tm,  nuit  be  aaeribed,  not  to  »  deatraetlon  of 
mda,  Imt  to  such  tluiik  lowing  as  crowds  the 
plants,  prevent^;  the  t^mTth  of  tiller-stems,  and 
half  ■tcangled  the  proceea  of  fructification ;  but 
thkoNUB  b  twrj  fiur  firam  being  general,  and  ean 
■mr  axiit,  ezoept  in  an  eoLoeedinglj  small  de- 
gree, in  anj  of  the  farms  or  districts  in  which  a 
normal  quantity  of  seed  for  producing  a  full  crop 
has  been  ascertained  bj  experiment,  ajid  eatab- 
SiheihrlongpvMtioe.  The  Mtnai  destniefcion 
or  non-germination  of  an  enormous  proportion  of 
th>-'  ec-eds,  is  clearly  a  fact  of  rcnnral  prevalonco. 
and  strongljr  challengca  the  must  luturetiLiug  m- 

One  portion  of  the  loss  of  sown  corn-seeds  is 
easily  traceable  to  birds;  and  wliatever  amount 
of  this  is  occasioned  by  the  over  harrowing  of  light 
Mill,  njght  bo  pfraimatedL  Another  portion  of 
ths  km  is  tmoeeble  to  the  hunting  and  rotting 
effect  of  too  much  moisture  ;  and  whatever 
amoont  of  this  is  occasioned  by  the  stagnation 
«f  nin-water  in  fonows  and  hellows,  ought  to 
be  ascribed  to  bad  tillage  or  insufficient  drainage. 
A  third  portion  of  the  lo^?  is  traceable  to  the 
tfMnpling  of  the  horses,  pressing  the  seeds  be- 
load  the  action  of  the  air,  cmt  nuddng  b(to  over 
tiMBi  tat  stagnant  water;  but  this,  in  the  pre- 
sent state  of  husbandry,  cannot  be  avoided.  A 
foorth  portion  of  the  losa  is  traceable  to  the  ex- 
dosioQ  of  air  by  adhesive  clays,  or  undue  exposure 
tofiMtorheaibjaandfaoOa;  and  this,  as  well 
is  the  greater  evil  of  comparative  infertility, 
might  be  cured  by  a  little  gccrgical  improvement. 
A  tiftb  portion  of  the  loss  la  very  probably  caused 
bf  the  depiedationa  of  the  numerous  insects 
which  inhabit  the  soil;  yet,  as  the  seed  is  not 
eaten  by  them,  but  damaged  or  destroyed  in  con- 
se^oe&ce  of  their  peculiar  habits  of  cxistencCi 
di^  Sonne  of  Ion  ia  a  psoper  snbjeet  of  inveati- 
fitiott  Ibr  entomoUigisti.  A  nzth  portion  of  the 
l«w  is,  in  pon^e  instances,  very  probably  caused 
bf  aoxious  metaUic  salts  existing  iu  combination 
Willi  the  oofl;  and  tills  evil, aa  well  aa  other  evils 
of  greater  magnitude,  forms  a  decided  reason  for 
a  careful,  chemical  analysis  of  soils.  A  prvpnth 
portion  of  loss  ia  poasildy,  though  not  certainly, 
to  high  electrio  influenoe ;  and  thia 
in  spite  of  baiqg  meielj  theontioy 


is  strong  enough  to  concur  irith  reasons  of  greater 
weight  for  urging  upon  scientific  agriculturists 
the  study  of  electricity  and  of  electric  agency 
on  ioib  and  vegetation*  An  ei^th  portion  of 
the  loss  is,  in  many  instances,  mauifestl}-  nccn- 
sioned  by  the  over-ripeness,  the  bad  preservation, 
or  the  otherwise  damaged  vitality  of  the  seeds  ; 
and  thifr^ften  a  very  abandant  pcnrtion  of  loaa 
— may  easily  be  prevented  by  using  only  seed- 
corn,  all  the  pnituns  of  wbic}).  when  tested  in  the 
sample  of  one  or  two  haudluls,  will  sink  readily 
in  water.  A  ninth  portion  of  the  loss  and  thia 
both  a  general  and  a  large  portion — ^is  caused  by 
d  unage  to  the  seed,  or  absolute  destruction  to 
itfi  vitality,  from  the  blows  of  the  scutchers  or 
tiie  flail  in  thraahing ;  and  this  ought  to  be  pre- 
vented by  a  slow,  cautious,  and  quite  partial 
thrashing  of  the  selected  sheaves  for  seed-corn, 
leaving  tbe  remainder  of  them  to  be  afterwards 
thrashed  in  the  usual  mannssr  fbr  e^ile  grain. 
A  tenth  portion  of  the  loss,  and  the  last  we 
shall  mention,  is  indiscriminate  sowing,  or  the 
want  of  adaptation  in  the  quantity  of  the  seed 
to  the  powers  of.  the  soiL  To  give  the  simie 
quantity  or  even  variety  of  seed  to  aQ  aorta  d 
land,  good,  bad,  and  indifferent,  an  error  as 
discreditable  as  it  is  common.  "  Kxperiments 
instituted  and  conducted  with  care  for  a  series 
of  years,  on  tbe  quantity  of  eom  whidi  is  required 
to  sow  various  kinds  of  l^d  in  different  situa- 
tions, would  doubtless  present  most  importsmt 
results.  But  to  render  these  experiments  as 
oondnsiTe  aa  they  should  be,  the  land  ought  pre- 
viously to  be  thoroughly  drained,  in  Rood  heart, 
and  under  judicious  treatment.  With  these 
means  smd  appliances  to  the  land,  and  a  few 
anthentioated  ezperimenta  of  the  quantity  of 
seed  requisite  for  sowing  the  various  qualities  of 
land,  we  have  no  doubt  it  would  be  proved  that 
much  lem  seed  would  be  sufficient  to  produce 
even  better  crops  than  we  reap ;  and  though  na- 
tural causes  will  always  east  to  ohedc  our  hopes 
of  enjoying  a  prolific  cropevr  ry  year,  a  consider- 
able saving  would  annually  accrue  in  seed-corn." 
Were  due  care  used  to  avoid  all  the  occasions 
which  we  have  pointed  of  damaging  or  destroy- 
ing seed-corn  both  bt-fore  and  after  sowing,  or 
i  rather  were  care  used  to  avoid  such  of  them  as 
are  perfectly  under  our  control,  probahly  about 
one4ialf  of  the  quantitiee  of  seed-oom  at  prceent 
sown  would  be  found  quite  sufficient,  and  the 
crops  from  them  would  be  vexj  obaervaUy  im- 
proved. 

Adaptation  of  the  variety  of  seed  to  soil  and 

dimate,  is  not  only  a  general  preventive  of  partial 
losq  of  seed-corn,  but  snmctimes  a  requisite  to  the 
growth,  the  health,  or  the  fructification  of  a 
whole  crop.  The  change  of  OMwt  good  varieties 
from  one  soil  to  another — provided  the  soils  are 
not  widely  different  in  character — often  stimu- 
lates the  seed,  and  prevents  it  from  degenerating ; 
but  any  change  from  erne  set  of  influences  to  an- 
odier  set  of  oooaiderablj  difiemt  power— espe- 
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cially  as  respects  the  combined  influences  of  tem- 
peniture  and  moisture  —  is  frequently  f  llowed 
hy  dibastruuB  oouiise<^ueace8.  Thus,  some  varieties 
of  oftto,  the  AiigttBy  uid  otlien^  whteh  miooeed 
well  ia  most  parts  of  Scotland,  do  not  fill  in  the 
ear,  hnt  shrivel  up  after  blossoming,  in  the  south- 
ern counties  of  England ;  and  some  varieties  of 
wheat,  mdb  as  ihe  wooUj-chaffed  wliite  Mirt^ 
which  succeed  well  |&  Kent  and  Xbmz>  rot  in 
the  ear  under  the  compnrative  moisture  of  even 
the  climate  of  Lancashire.  Special  varieties  of 
peaae  and  beans,  in  partionlar,  require  a  Teiy 
niloe  adaptation  to  both  soil  and  climate ;  and  as 
an  example  of  this,  the  early  varieties  of  pease, 
in  all  respects  grow  and  mature  well  on  the  hot 
gnvelly  soils  of  the  south  of  England,  while  the 
late  grey  pea,  in  the  sima  ciroamBtaaoee,  pro- 
duces no  pulse  and  but  little  haum.  Any  fr\rmor, 
wlicn  settling  in  a  district  with  whose  agricul- 
tural conditions  he  is  uot  thoroughly  acquainted, 
will,  for  a  year  or  two,  do  weU  to  sdeot  orf|jF  the 
best  seeds  which  he  can  find  in  the  inmiediate 
neighbourhood,  contenting  himself  with  merely 
cleaning  them  from  imperfect  grains  and  firom 
the  iee&  of  weeda. 
The  use  of  only  nnnuzcd,  unadnltaratod,  nnde- 

;  generated  seeds,  is  not  quite  so  easy  as  most 
young  fitrmen  might  suppose,  and  vastly  more 
important  tiian  tfiey  are  liiuAf  to  conjecture. 
Many  seeds  whidi  apfietf  good  have  naturally 
lost  their  vitality ;  many,  especially  of  the  clover 
classes,  are,  by  chemical  appliances,  doctored  from 
a  state  of  rottennees  into  an  appearance  of  sound- 

j  ness ;  many,  of  almost  ell  sorts,  are  mixtures  of 
1 1,  lind,  and  indifferent ;  many  have  been  pr(> 

'  cured  from  dwarfish,  stunted,  or  unhealthy 
plants;  and  many  belong  to  d^enerated,  ol>- 
sours,  or  worllaleos  Twieties.  If  rape  seed  have 
not  been  procured  Ifrom  the  strongest  and  largest 
rooted  plants,  it  will  not,  even  on  the  best  soils 
and  imder  the  best  treatment,  produce  a  good 
crop.  If  the  seeds  of  oarrote  or  of  msngel-war> 

I  zel  have  been  obtained  from  ]^lants  with  small, 

1  deformed  roots,  they  will,  in  any  circumstances, 
produce  a  poor  and  sickly  growth.  If  the  corn- 
seed  ot  wheat,  no  matter  how  plump  and  good- 
looking  in  itaell^  bebng  to  certain  nnpnjiiilc  vuri- 

I  etifs,  it  may  not  yield  much  more  than  three- 

j  fourths  or  fuur-tifths  of  the  crop  which  would 
rise  from  seed  of  the  choicer  varieties.  If  turnip 
seed  be  mixed  with  the  eeed  of  other  plants  of 
the  genus  Rrassioa,  or  have  been  obtained  from 

I  plants  of  small  roots  and  degenerate  character, 
it  will  probably  produce  the  merest  and  most 
wretdted  apdogy  Ibr  a  crop.  **¥lv9  sod  twmty 
yean  ago,*"  said  Mr.  P.  Shirrcfi*  in  1828,  the  vari- 
ety of  turnip  cultivated  in  East  Lothian,  was 
spurious  and  worthless  in  the  extreme ;  but  since 
ite  seed  has  been  judiciously  propagated,  tho 
crops  of  this  root  have  been  improved  in  natri- 
tious  value  upwards  of  three  hundred  per  cent." 
The  propagation  of  only  undcgeneratcd  seeds  of 
the  best  faxieties^  while  it  would  greatly  inorease 


the  bulk  of  crops  and  oonsidembly  improve  their 
quality,  is  an  improvement  which  neither  destroys 
any  existing  investment  of  capital  nor  involves 
any  new  expenifitiire<tf  money  or  labour,  but  only  ' 
requires  a  little  attention  in  the  selecting  of  seeds,  1 1 
a  little  patience  in  propagating  them,  and  a  little 
care  in  keeping  them  free  from  intermixture. 
3&.Shirreffeelculatesthat|asthere8ttltof  a  few  Ij 
years*  i^actice  of  this  mort  cheap  and  easy  im-  '  | 
provement,  the  disposable  produce  of  each  far- 
mer might  probably,  on  the  average,  be  increased  > 
nearly  ten  per  cent. ;  and  he  adds,  **Tbs  fiicility  | 
of  propagating  genuine  seeds  will  become  mani- 
fest from  a  statement  of  my  practice.    In  the  'J 
spring  of  1823,  a  vigorous  wheat  plant,  near  the  ' 
centre  of  a  field,  was  marked  ou^  iriiidi  pn^ 
duoed  63  ears  that  yielded  2,473  gxains.  These 
were  dibbled  in  the  autumn  of  the  same  year ;  the  i 
produce  of  the  second  and  third  seasons  was  sown 
broadcast  in  the  ordinary  way ;  and  the  fourth  1 
harvest  put  me  in  possessioa  of  nearly  forty  qaav'  | 
ters  of  sound  grain.    In  the  spring  of  this  year 
(1828)  I  planted  a  fine  purple-top  Swedish  turnip, 
that  yielded  (exclusive  of  the  seeds  picked  by 
birds,  and  tbitw  Itut  in  thrsthfug  tw**  filitianing  the 
produce)  100,S06  grains,  a  number  c^»able  of  Air- 
nishing  plants  for  upwards  of  five  imj^rial  acres. 
One4enth  of  an  acre  was  sown  with  the  prodao^ 
in  the  end  of  July,  for  a  seed  crop,  part  of  wliieh  | 
it  is  in  contemplation  to  sow  for  the  same  pur-  j 
pose  in  July  1820.    In  short,  if  the  produce  of 
the  turnip  in  question  had  been  carefully  culti-  I 
vated  to  the  utoiost  extent,  the  third  year's  pro-  , 
dnoe  of  seed  would  have  more  than  supplied  tin 
demand  of  Great  Britain  for  a  season." 

The  power  of  distinguishing  new  or  special  i 
varieties  of  seeds,  and  of  instantly  or  rupidiy 
fennii^f  a  judgmsnt  of  their  ooinparaUve  value,  , 
is  of  great  importance  to  any  farmer,  not  only  for 
his  guidance  in  selecting  seeds  by  purchase,  but 
for  enabling  him  to  detect  any  desirable  new 
varieties  which  m^t  happen  to  sppsar  among 
his  own  crops.    "Valuable  varieties,**  wuata 
Mr.  Bishop  in  his  Casual  Botany,  "may  somcv 
times  appear  to  those  who  have  it  not  in  their  j 
power  to  prove  them  by  fenal ;  and  if  they  have, 
tho  probability  is,  timt  the  means  to  be  employed 
require  more  care,  time,  and  attention  than  they 
are  disposed  to  bestow  on  plants  the  merits  of 
which  are  doubtful ;  whereas  were  such  persons 
capable  of  forming  an  estimato  of  the  worth  of 
%'!irietics  from  their  appearance,  then  would  they 
use  means  for  their  prcservati'tn.  whenever  their 
appearance  was  found  to  indicate  superiority. 
That  this  is  an  attynment  of  coMiderable  im-  i 
portance,  will  be  readily  allowed ;  yet  th^  it  ia 
some  cases  requires  the  most  strict  attention,  ap>- 
pears  from  the  circumstance  of  varieties  being  , 
oftentimes  valuable,  thongji  not  oonqiicuovaly  so.  \ 
Let  us  suppose,  for  instanoe,  that  in  a  field  of 
wheat  there  exists  a  plant,  a  new  variety,  having 
two  more  fertile  joints  in  its  spike,  and  equal  to 
the  envrounding  wheat  in  every  otlier  respect,  a 
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mtn  •ccustomed  to  make  the  most  minTitc  nbaor 
1 1  noioos  would  scarculy  observe  buch  a  variety, 
;j  oalm  otlwrwiw  dirtmguished  by  some  peouluur 
badge ;  nor  would  any  but  a  person  yeraed  in 
1|  plant?  know  that  it  was  of  superior  value  if 
•  placed  before  him.   How  many  varieties  answer- 
I :  jag  tiiii  dMcripUoa  mmy  have  odstod  and  eioapcd 
flberratioQ,  which,  had  they  bean  obMsnred  and 
carefullr  treated,  would  have  proved  an  invalu- 
^  able  ac^oifiition  to  the  couunuoity !   Ihe  nurn- 
ha  nf  fitttile  joints  in  the  spike  of  the  wheat 
j  gHMnSjr  caltivated,  varies  from  eighteen  to 
twentj-two;  andthe  inhahitautaof  On  :it  Britain 
I  aod  Ireland  amount  to  nearly  the  same  number 
^  of  milliMis;  therefore,  as  the  wheftt  piDdueed  in 
tloM  isbnds  has  been  of  late  yean  suffiotent,  or 
1  Utirlr  sufficient,  to  supply  the  inhabitants  thereof 
with  bread,  it  is  evident  tliat  a  variety  with  two 
j  ft4<l'^''^*l  ftittile  joints,  and  equal  in  other  re- 
I  ipcsts  to  the  verietiMS  st  praaent  in  eultivation, 
■  vodd,  when  it  became  an  object  of  general  cul- 
tTire.  affltrd  a  supply  of  bread  to  at  least  two 
i  miiliuiis  of  tiouls,  without  even  another  acre  being 
;  Imqgbt  into  eultivntion,  or  one  ndditiowel  drop 
I  of  svsit  from  the  brow  of  the  husbendmao." 

One  grand  means  of  improving  seed-corn  is,  on 
{  tk  fint  occasion  of  sowing,  to  dbtain  the  finest  ^ 
I  led  nmt  prodootive  quality  tnitaUe  to  the  par-  | 
I  tiBolar  soil  and  climate,  to  clean  it,  as  thoroughly 
15  p- .Soil lie,  from  all  broken  grain  and  steds  of 
wec-dg,a&d  to  give  it  the  best  conditions  of  culti- 
<  titiiNi  which  good  dxtimng,  good  tillage,  and 
,  gcMxi  cxpamve  can  command ;  and  then,  for  a 
I  series  of  year'',  nt  the  time  of  the  ripening  of  the 
crop,  to  select      large  a  number,  as  time  and 
1  arcamstanoes  will  permit,  of  the  strongest  and 
'  IcsttliiMtof  the  pbnti  fat  the  Med>oom  of  the 
:  next  jear's  sowing.    Two  plants  growing  beside 
'  each  other,  under  the  same  conditions  of  culture, 
;  ohm  didfer  widely  in  both  their  total  and  their 
nBteitiaos  flontente ;  and  the  praetioe  of  eelecting 
iome  of  the  strongest  and  plumpest  for  inter- 
nitture  with  the  portion  of  crop  set  apart  for 
•eed-coro,  would  have  the  additional  advantage 
i  «f«Ritingthehnbiteof  nunnteaaddiBoriniinnt- 
ing  observation  which  Mr.  Bishop  deaidmtet, 
and  might  probably  lead  to  the  detection  of  some 
catireij  new  and  vjduable  varieties.  Plants  which 
grow  together  in  enormous  numbers  like  the 
I  ocreal  grains  and  the  other  Ootttroon  \  table 
prrjductions  of  a  farm,  nre  constantly  rxin! -itiTia" 
indindual  instances  of  great  change  in  their 
Uiils  of  growth,  of  developownt,  and  of  firuotifi- 
cation,  from  the  epsawtian  of  eheooeal  agency  in 
the      nf  obscure  expansions  or  contortions  in 
the  iadividuai  organism,  of  electric  or  gaseous 
wJnence  in  the  atmosphere,  of  the  hybridizing 
:  powefiHelgnmrietieewhiohiu^^entobepre' 
Knt.  and  of  several  other  causes  to  which  8U{x:r- 
ficial  thinkc»  are  not  lilcely  to  advert ;  and  were 
the  pUuts  Rused  from  choice  and  selected 
.  ^l«nedfr«Bi  jeer  to  jear  with*  tolerably  know- 
i^gefe-^wm  thegr  evn  ^bnoed  at,  along  the 


pidos  of  a  field,  durinc^  a  f(>w  minutes  of  each  of 
several  days  when  their  ripening  is  in  progress — 
they  oould  soaroely  fiul»  on  almost  every  tern,  to 
present  some  specimens  which  would  richly  re- 
ward the  oliservcr's  care.  Yet  a  judicious  man, 
in  all  his  observations  and  efforts  for  the  improve- 
ment of  seed-oom,  will  bestow  an  lumdndfold 
more  pains  in  impinving  a  conftaiedly  good 
variety  already  in  possession,  than  in  nursing  a 
new  variety  of  doubtful  character,  or  making  a 
Btnniiotia  effort  to  offur  an  original  eontribntion 
to  the  good  varietiee  of  the  shopa.  Some  far- 
mers— ^and  thrse  not  always  well  qnHlifii  i  for 
the  task — seem  to  have  almost  a  passion  to  be- 
come the  discoverers  of  new  Tifietiei  of  grain, 
and  to  give  their  names  in  connexion  with  them 
to  the  world;  and  many  hnvi^  pxprndi  d  ]-Ar^<^ 
porti  ■■n=!  of  their  tirrn''  i:v  watclung,  and  nursing, 
and  iorciug  pet  plants  of  their  detection,  with  no 
other  reeolt  than  Uank  ^aappointment,  or  at 
the  best  the  contribution  of  varieties  which  had 
little  or  nothing  to  recommend  them  but  their 
novelty.  The  system  of  accidental  discovery,  in 
fikct,  hsa,  with  a  very  lew  eaoeptimii,  been  a 
plague  to  the  discoverers,  and  a  nnisanoe  to  the 
wnrhl  ;  and  hence  the  newssity  of  new  varieties 
being  sought  only  by  minute,  practised,  and 
sdenttfio  ebaerration,  or  by  the  artifidal  bat 
still  more  certain  process  of  hybridiiii^ 

Hybrid  plant  -  brivc  a  character  among  vege- 
tables exactly  corresponding  to  that  of  mules 
among  animalg ;  and  they  may,  like  mnka,  be 
produced  either  with  or  without  the  interference 
of  man.  See  article  Hybrids.  The  pollen  or 
fecundating  dust  of  a  plant  of  one  variety  is 
sprinkled  upon  the  stigma  or  reproductive  or- 
ganim  of  n  pbni  of  anollier  variety ;  and  the 
ripened  seeds  of  the  latter  produce  plants  which 
combine  the  propertie.s  of  both  varictins,  pmbably 
wanting  the  objectionable  properties  oi  each,  and 
pwaBiDing  the  deairaMe  propertiee  of  both.  Some 
bybrida,  COutaa^  niay  be  sheer  deteriorations  ; 
some  may  be  merely  equal  in  worth  to  either  of 
the  paxMit  varieties ;  mi  only  some  are  decided 
improvements,  and  theae  in  various  degreee.  Aa 
hybridizing  proceeds  without  m  well  aa  with 
human  interference,  it  may  often  bo  a  source  of 
the  partial  deterioration  of  a  portion  of  the 
seed-corn  of  crops ;  and  it  ouj^  to  be  a  decided 
reason  for  every  farmer  sowing  a  field  with  only 
r  nc  variety  of  s  "  1.  :uid  using  care  to  keep  every 
prune  variety  pertectiy  unmixed.  "  Hybrid  va- 
rieties of  agricultural  plants,  when  snlTered  to 
intermini^  with  the  original  kind,  disseminate 
their  influence  around  them  like  crnss  bred  ;ini- 
mals,  unrestrained  in  their  intercourse  with  the 
general  herd,  till  the  character  of  the  stock  be- 
eomea  changed,  and  consequently  deteriorated 
or  improved."  Care  should  be  exercised  also  not 
to  use  any  hybrid  which  has  directly  sprung 
from  very  widely  different  varieties;  for  such 
hybrids,  like  thoae  between  two  apeciee  of  a 
genus,  may  oontinne  fertile  during  only  three  or 
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tenx  generations,  and  may  then  either  die  out,  or 
revert  to  the  typ^  of  o-nn  of  the  varieties  whence 
thej  sprung.    Some  genera  of  plants,  too,  £ur 
mortmdilf  sni  healthily  hjhridiae  than  others ; 
and  wnlmppilj  wheat  is  one  of  the  genem  meet 
arerse  to  the  process.   But,  with  these  precau- 
tions, hybridizing  is  a  power  of  great  moment, 
^  and,  if  genendly  understood  and  used,  might  be 
I  inaiUeolMervieat  to  the  gnat  ead  Mind  ioipro^ 
inent  of  all  agricultural  seeds.    The  flowers  of 
turnips,  cabbages,  and  other  plants  of  the  brassica 
geuob,  arc  fully  upeu  to  the  action  of  light  winds 
Mid  the  eontact  of  inieeto ;  and  the^,  in  conee- 
!  quence,  often  receive  cross-impregnation  by  the 
i  st^attcring  of  pollen,  and  have,  for  thirty  years 
pa^t,  produced  so  masiy  most  valuable  new  va- 
rietiee,  that  the  aggregate  Tiliie  of  the  geaoe  to 
the  farmer  has  already  become  doubled  and  al- 
'  most  trebled.   Pale's  hybrid  turnip,  and  the 
I  amazingly  improved  turnips  in  the  general  hus- 
I  haadiyofSeotkad,  aveillaetfatiofie  of  the  won- 
ders which  may  be  effected.   Even  wheat  may, 
j  with  great  promise,  be  artificially  hybridiied. 
I     Ihe  anthers  or  male  part  of  wheat  and  other 
■  eecaka  aeldem  eeoape  from  their  eaeeraeiit  till 
;  titot  the  ear  has  been  fbur  or  five  days  devel- 
oped, according  to  the  state  of  the  ntmosphere  ; 
and  this  process  takes  phice  when  the  air  within 
I  the  glume  is  suddenly  expanded  by  sunshine  suo> 
oeeding  a  douded  or  miety  atnospliere.  The 
same  cause  produces  the  same  effect  on  the  cn- 
I  vclop  of  the  pollen,  and  the  fecundating  poUen  is 
,  partially  discharged  before  the  anthers  explode 
j  from  their  oonfinement  It  is  true  that  modi 
pollen  is  shed  outside  the  glume ;  but  Nature  is 
profuse  in  all  her  works  connected  with  the  prc- 
I  servation  of  the  specieti,  and  the  pollen  which 
1  fiJla  from  the  dangling  antbeza,  after  having  ful- 
filled the  purposes  requisite  for  the  extension  of 
I  vegetable  life,  may  be  intended  by  tlie  beneficent 
j  Author  of  Nature  to  feed  myriads  of  insects, 
;  whidi,  however  miante,  are  etill  the  ot{jeele  of 
I    his  care.   It  might  be  considered  as  ofiering  an 
;    insult  to  the  understnnrlinfr  of  the  farmers  of  the 
,  present  day^  to  inform  them  that  these  yellow 
!  aathoM  are  flie  male  parts  of  the  €ower.  Taking 
it  for  granted  that  this  fact  is  generally  known, 
the  mode  of '  crossing '  fi-r  '  improving  the  breed  ' 
is  obvious.   The  first  day  that  wh^t,  oats,  or 
I  barley,  comes  in  the  ear,  let  the  f&rmer  select  a 
I  Urn  stalks  as  bieederB;  and,  with  the  fiwefliiger 
of  his  left  hand,  pressing  gently  on  the  point  of 
the  cbalfy  cover,  let  him  force  it  open,  and  with 
a  pair  of  small  pointed  scissors  in  the  right  hand, 
let  him  eat  ont  tlie  three  jdiow  anthers  not  yet 
I    opened,  and  let  the  chaff  spring  back  to  protect 
the  stigma  and  embryo  grain.    After  four  days. 
I  let  him  return  to  the  same  stalks  with  the  male 
!  flowen,orparteof  the  flowets  of  the  variety  with 
I  whioh  he  means  to  cross,  open  np  the  glumes  as 
!  formerly,  and  dust  the  stigma  gently  with  the 
pollen.    One  stalk  of  barley,  oats,  or  wheat, 
I  treated  in  this  mannw,  and  the  grains  earefuUy 
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sown,  may  fsmduce  several  new  improved  i^i^  { 

ricticB.   Pease  and  l>eans,  too,  have  their  part? 
of  fructification  concealed  by  the  papilionaceous 
oorolhi,  and  by  similar  treatment  may  prodnoe 
similar  re8olta.**->-CJfr.  Cforrit  ^  QmartK/fy  alSew^  1 
rial  of  Agric^'hvrc.']  \ 

The  grass  or  pasture  seeds  have  been  already 
glanced  at  in  the  article  Afterobass,  and  will 
oeemr  to  be  foil  J  disoossed  in  the  aitide  Qmaam^ 
yet  may  here  form  a  suitable  topic  of  two  or  three  , 
remark?.    Th ct  have  l>een  economically  arrangred  ^ 
into  the  three  chi&ses  of  seeds,  belonging  to  n-  I 
i^eotively  proper  grasses  for  permanent  pasture 
and  for  alternate  husbandry, — clover  or  pea- 
bloBsomed  plants,  partly  for  intermixture  with 
the  proper  grasses,  but  chiefly  for  green  food, 
and  for  bay, — and  misoeUaneoos  plants  dther  for 
intermiztore  with  the  proper  grasses,  or  for  sepa- 
rate sowing  with  the  view  of  impro^HrtL;  band. 
The  best  of  the  proper  grasses  for  the  uses  of  the 
farmer  are  AUpeewnu  pralmna  or  meadow 
tail  grass, Poa prateruis  or  smooth-stalked  mendow 
grass,  Poa  trivialit  or  rough-stalk  r  d  i  m  eadow  grassy 
FeiftMii/mifsftsw  or  msadow  fescue,  Cyn<wtf^ 
tefHt  or  oreeted  dog's-tail  glass,  Mvee  ilemMe^ 
or  hard  fo8cae,Zro&i(f2ama^itf  or  wooUy  soft  grass, 
Hofms  arenacevs  or  tall  oat-like  soft  gTa.<«,  Phleum 
praietm  majut  or  large  meadow  cat's-tail  grass, 
Lolium  peretme  Rtimdiamim  or  Buseel's  perennial 
ryegrass,  Mtrdeum  praimm  or  meadow  harieif-  - 
grass,  Festuca  ovina  or  sheep's  fescue,  .^yrosftt  de>  , 
lonifera  latifolia  or  florin,  Loliuvi  Italicum  or  Ita- 
lian ryegrass,  and  PanicumGerntaHicum  or  German 
panio  grass.  Tlmbeetof  theetoveteori»ea<l)]e»> 
sonied  plants  are  7Vt/W»«»i/)rrt/i?n.*f  or  broad-leaved 
red  clover,  Tnfofiumpmteiuie  perenne  or  cow-grass 
or  perennial  red  clover,  Trifolium  rejtetu  or  white  ' 
dover,  SV^f'blNimfNSfNw  or  red  saddi^ 
lupulina  or  non-such  or  hop  trdbil,  Mediceyp  • 
satt'm  or  lucem,  and  fMt/mrum  onohrr/ch'f  or 
saiutfoin  ;  and  the  best  of  the  miscellaneous  . 
plants  of  a  natare  fit  for  inteimixtava  with  tfae  ' 
grasses,  are  Poltrkm  tamguisorba  or  bttmet,.deitl-  j 
lea  miUefolinm  or  yarrow,  Sp^rgula  arvensis  gafi'm 
or  cultivated  meadow  spurrey,  and  PUuUago  Umr 
enldto  or  lamb*s  toi^pie  or  rib-grass. 

The  proper  grasses  whieh  we  havn  named  eoo> 
stitute  the  jiroduce  of  every  rich  old  permanent 
pasture ;  and,  in  all  judicious  artificiiU  sowings, 
are  intermixed  with  olovers,  partioolarly  the 
white  and  the  perennial  red,  in  different  prcqM^  ' 
tions  according  to  the  character  of  the  soil.  If  i 
only  one  species  of  grass  1m)  sown — no  matter 
which  species,  or  how  thickly  sown,  and  no  mat- 
ter  what  the  ohaiaeter  or  eondition  of  tiie  soil'— 
only  a  portion  of  the  plants  will  prosper,  and 
blank  spaces  will  occur  everywhere  among  them, 
to  be  speedily  occupied  by  whatever  grasses, 
weeds,  nubes,  or  mossss,  am  ripening  in  tiie 
vicinity,  and  have  a  liking  for  the  soil ;  but  if  s 
mixture  of  different  species  and  of  suflScient 
quantity  be  sown,  the  plants  which  spring  from 
them  wiU  densely  oow  every  portion  of  the  sur* 


Digitized  by  Google 


AGRICULTURAL  SHOWS. 

fitM,  and  give  it  the  properties  of  an  ancient 
meadow  or  rich  old  paptnrt .  When  the  soil  is 
highly  fertile  or  of  a  very  compound  nature,  the 
mixture  of  Mida  town  «poil4t  ought  to  oompriae 
a  conaiderabb  number  of  species  ;  but  when  the 
atil  is  thin,  poor,  or  of  simple  character,  especi- 
ally when  it  consists  of  chalk,  d&mp  clay,  siliceous 
natter,  or  moorish  and  heath-growing  gravel,  the 

bat  few  apeelM*  and,  in 
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some  in5tance8,  not  more  than  thrr^r  or  rvcn  tTro. 
'  The  lowest  drrrro'?  of  these  poor,  thin,  and  semi- 
barren  eoik,  m  lact,  almost  as  steadily  refuse  to 
'  padaea  mora  tfwn  one  or  two  aolitarf  apaeiaa, 
>s  the  rich,  compound,  arable  soils  refuse  to  bear 
fewer  than  four,  six,  eight,  or  a  dozen.  Just, 
!  therefore,  as  the  prime  pasture  grasses  are  ua- 
tonDy  foond  growing  in  n  atate  ^abundant  in^ 
I  tennixtare  with  one  another  on  rich  aolll^  iO  an 
I  the  bard,  har«h,  W(»rth!e««i  kinds  of  graiweg  na- 
tonliy  found  growing  in  solitary  sternness  on 
'  wOd  moonvon  nrid  aanda,  on  fermginooa  days, 
and  on  othar  doaoTiptions  of  almoat  desert  lands. 
I  Thus  the  grasses  Aira  jkr  >om  or  zigzag  hair 
I  graaa,  4<ru:ta  or  upright  mat-grass,  «Werkz 

Mi'ilworblae  moor-grass,  JtfaKoa  ocfnha  or  pur- 
]  pie  nefio^  Affro$tu  eantna  eapiUari*  or  dog  bent, 
A  ffoMu  paluttris  nr  marsh  bent,  Poa  aqnatica  or 
watety  meadow  gni^,  and  several  others,  are 
generally  found  uncombined  with  one  another, 
« irith  other  gntaea,  and,  if  Bown  in  ft  atoto  of 
j  inlxture,  no  matter  of  what  kind,  in  what  pro- 
I  portioos  or  upon  what  soils,  will  refuse  to  con- 
I  tiaue  social,  and  eventually  become  solitary. 
,  Bian  tile  decidedly  good  pasfenre  graaaea  are 
'  nraeh  affected  in  their  habits  of  growth,  gregari- 
I  onsness,  and  longevity,  by  the  different  qualities 
<  of  Boiis,  and  r^uire  to  be  modified,  as  to  both 
the  kind  and  the  proportion  of  niztnie,  in  order 
to  be  profitably  adapted  to  different  situations, 
j  In  a  sandy  l"am,  f  jr  oxnmple,  Featucn  pni/emis 
1  and  Featvm  durituaUa  ought  to  be  in  nearly  equal 
I  iffoportiooB ;  in  n  aandy  soil,  with  tttUa  or  no 
'  I  loaay  matter,  Fe$tuca  duriwmdm  ought  to  be  in 
much  larger  proportion  than  Ffstnca  prftfensix  ; 
:  and,  in  clayey  loam,  Fe^uca  praterm^  ought  to  be 
in  twice  the  quaoitity  of  Fatuca  duriuaetda.  Most 
of  tite  other  prime  gnunes  require  rimilar  adap- 
titi'in  :  and  nearly  all  will  suffer  more  or  less 
diminution  of  their  fertility  or  their  perma- 
nence by  either  indiscriminate  mixture  or  indifr- 
erindnate  aowing.  See  artioke  8an>,  ChiucnrA- 

TI05,  CoTTLSDOirs,  SoWIlTO,  GbASSBS,  A>n»MamA—^ 
TutBTiES,  Wheat,  Barlbt,  and  Oat*» 

.  AGRICULTURAL  SHOWS.  Public  exhibi- 
tioH  of  &nn  aloek,  frnning  iaqdementa)  and 

:  oAer  matters  connected  with  agriculture.  They 
ar?»  appointed  and  conducted  by  agricultural 

.  (odeties,  and  are  designed  to  stimulate  agricul- 
tonl  godva  and  enterprise,  to  dliftaae  agrioul- 
tunl  information,  and  to  give  popularity  and 
ini]>ortancc  to  vrilivahle  agricultural  discoveries  ; 
and  they  serve  also  to  lift  agricultural  interests 

I  tnaaqiliiMitiy  ahom  ttw  iningnee  of  fcotiona  and 


partisanship,  to  excite  and  expand  the  liMling  of 
reciprocal  interest  between  landlords  and  tenants, 
i^d  to  diffuse  a  corps  d'etprit  throughout  the 
varfona  memhera  of  the  agriooHoral  hodj.  Sea 

next  article. 

AGRICULTURAL  SO^IKTIES.  Associations 
for  the  diffusion  of  agricultural  science,  and  the 
promotion  of  agricultural  improvement.  Some 
are  institutiona  for  a  kingdom,  others  for  a  pro- 
vince, and  others  for  a  very  limited  locality  ; 
some  consist  of  scientific  and  wealthy  patrons 
and  proprietors,  and  others  of  enterprising  far- 
mare  and  ordinwf  fhrm-atewarda;  eome  exert  a 
motive  power  on  the  energies  of  improvement, 
Ixjth  suggesting  enterprise  and  conducting  it, 
and  others  exercise  no  stronger  infiuenoes  than 
tboee  of  eanotioning  and  news-spreading,  con- 
tenting themadveB  with  the  adoption  of  well- 
tested  practices,  and  the  diffusion  of  vabirtM»  in- 
formation; and  some  are  supported  wholly  or 
partly  by  atate  endowment,  othera  hj  mnnifioent 
and  numerous  beneflEictiotta  and  aabaeriptions, 
find  others  by  few  and  meagre  private  contribu- 
tions. Many  of  the  more  obscure,  feeble,  and 
limitedly  local  class  have  had  bat  a  brief  and 
comparatively  worthleea  existence ;  some  otiien 
of  this  clns-  arc  nf  questionable  character,  pro- 
bably doing  aa  much  eril  as  good  ;  and  the  re- 
mainder— constituting  the  great  minority — have 
aoqnltted  themadvea  wdi  and  powerfblly.  and 
are  wielding  a  vast  aggregate  energy  for  the 
welfare  of  the  agricultural  community,  yet  are 
cumulatively  far  too  numerous,  and  individually 
tut  too  amalI,to  he  fit  antgecta  of  detailed  notion 
or  even  of  enumeration.  Agrionltonl  societies, 
as  a  whole,  are  increasing  in  both  number  and 
power,  and  have  already  achieved  incalctilable 
benefit  throngfaont  many  parte  of  Burope,  and 
particularly  in  Germany,  France,  and  Great  Bri- 
tain. Both  their  o!)jects  and  their  results  are 
well-known  to  almost  all  the  reading  population 
who  apeak  the  English  Ixmguagc,  and  famiah 
topics  of  constant,  varied,  and  extensive  notioea 
in  all  our  periodicals,  from  the  daily  newspaper 
to  the  quarterly  scientific  journal.  "  The  news- 
papers of  the  passing  day  teem  with  the  list  of 
prisee  oflfered  fai  Great  Britdn  for  irapcoring  live 
stock  in  all  their  varieties,  the  invention  of  new 
farming  implements,  &c.,  &c.,  and  for  procuring 
the  b^t  information  on  all  subjects  connected 
witii  every  department  of  rural  and  domeetio 
economy.  The  exhibitions  of  honied  cattle, 
horses,  sheep,  and  swine,  have  prodncod  tho 
most  beneficial  effects  in  the  principal  as  well  as 
in  the  leaat  fiivoared  breeding  diatriets ;  and,  by 
a  neceaaary  eonnezion,  tillage  in  all  its  branches 
has  been  promoted.  Farm  servants,  too,  have 
become  objects  of  encouragement ;  their  skill  in 
ploughing,  hedging,  staok'^making,  hwding, dairy- 
management,  cottage-husbandry,  their  morality 
of  conduct,  and  length  of  .nervitud^  being aul^eota 
of  approbation  and  reward." 

The  Highland  and  Agricultural  Society  of  Scot- 
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land  was  iiraiided  to  eadjr  as  1784,  and  has  ran 

a  career  of  dit>tinguishe5  eplendonr,  n.nd  main- 
tains imdoubtod  pr«-timiaeiioe  over  all  aL'ricul- 
tur:d  astsociations.    U  has  efieoted  great  and 

I  iiiimerottBimproveiiMfiisthTOitgliotttmottofSeot- 
land ;  it  has  exalted  that  country,  in  spite  of  the 
poverty  of  its  soil  and  the  ant^rineea  of  it*»  cli- 
mate, to  the  first  place  among  the  agricuiturui 
oountries  of  th»  wcnid ;  it  has  ezoted  a  poirarfiil 

'  though  indirect  l)enign  influence  on  England, Ira- 

Iland,  and  the  whole  civilized  world  ;  it  poBsessef, 
in  its  museum,  in  its  periodical  shows,  and  in  its 
,  coDstant  amy  of  wealth  and  tatent,  a  aeri«a  of 
I  the  fiDMfc  displays  of  patriotic  manifieoaoe  which 
ever  graced  the  hifstory  of  any  mere  economical 
I  association;  and  it  has  produced,  in  the  many 
.  Tolumes  of  its  Tnuuaatiom  and  vk  its  Quarterly 
1  Joanial  of  Agricaltuw,  by  far  the  most  opulent 
!  iTiass  of  interesting,  practical,  and  scientific  in- 
:  fonuation  which  anywhere  exists  within  the 
I  wide  circle  of  agricultural  literatorsr— The  £ng- 
!  lish  Board  of  A^iooltiure  and  Internal  ImproTO- 
'  inent  was  established  in  1704  ;  it  had  as  its?  pre- 
sident Sir  John  Sinclair,  as  its  first  secretary 
I  Mr.  Arthur  Young,  and  as  its  patrons  and  direo- 
:  ton  a  rftj  large  body  of  tiie  most  distingnished 
men  in  England,  including  all  the  great  officers 
of  state,  the  two  archbifihopii,  and  many  of  the 
I  nobility  ;  it  produced,  in  a  remarkably  short 
!  period,  seTenty-two  oetavo  vohunss  of  fepofts  <ni 
I  the  agricultural  condition  of  the  counties  of  the 
empire  ;  it  united  the  influence  and  exertions  of 
j  men  of  all  political  parties  in  a  series  of  efforts 
I  for  the  agriottltnral  and  general  improYeuent  of 
I  the  country  ;  and,  with  a  very  sensible  degree  of 
(  permanent  beneficial  results,  it  aroused  a  large 
proportion  of  the  farmers  in  most  parts  of  Eng- 
land and  ScotUnd  to  a  oonsoioiisosss  of  defieiency 
in  their  agricultural  practices,  and  a  oonviction 
of  both  the  desirableness  and  the  practicability 
I  of  great  improvement. — The  Royal  Agricultural 
!  Society  of  England,  originally  called  the  English 
I  Agrionltund  Sodety,  tlMUgh  quite  leoent  in 
I  origin  compared  with  the  Highland  and  Agricul- 
tural Society  of  Scotland,  has  already  for  several 
ycarsbi^nioexertnearly  as  powerful  auinfluenoo 
upon  England  as  tiiat  great  institati««  does  upon 
Scotland,  and  is  running  a  course  of  noble  rivalry 
with  it  in  the  support  of  minor  beneficial  institu- 
tions, in  the  holding  of  great  agricultural  shows, 
in  the  stimulating  of  agricultnral  talent,  and  in 
the  publication  of  a  valuable  course  of  agricultural 
p'-riodical  literature. — The  Kojal  Dublin  Society 
j  was  incorporated  for  the  advancement  of  hua- 
I  bandry,  mannfiMtun^  and  the  fine  arts ;  it  at 
I  one  time  promised  to  arouse  the  sleeping  energies 
I  of  Ireland,  nnt]  made  a  series  of  oxrrtionsfor  that 
I  country  similar  to  those  of  the  English  Board  of 
t  Agriculture  for  England ;  it  afterwards,  for  a 
,  long  period,  eeaaed  to  take  almost  any  part  what* 
ever  in  matter}'  cnnnrcted  with  agriculture,  yet 
'  had  the  apology,  during  some  of  that  period,  that 
I  the  interests  of  Irisli  agriculture  were  professedly 

i._     .. 


promoted  b^  the  now«ezt{not  Farming  Boeiety ;  j 

and,  for  some  years  past,  it  has  again  begun  to  hold  ! 
mnmal  exhibitions  of  cattle,  poultry,  and  agricul- 
tural implements,  to  give  premiums  for  the  best 
speoimena  of  these^  and  to  ofTer  priaea  ftr  essays 
on  subjects  connected  with  the  fiirmer's  interest. 
— The  Royal  Agricultural  Improvement  8<x:ietjr  , 
of  Irelancl^  but  a  n^jent  institution,  boasts  great  ' 
numerical  strength  in  its  members,  hi^  personal 
and  effieisl  distinction  in  its  principal  support-  | 
ers,  and  comparative  munificonco  in  the  contri-  j' 
buttons  to  its  funds ;  and  it  was  founded  to  em- 
body all  sorts  of  pmelieal  and  seiflBtifie  ittfbnua-  I 
tion  connected  with  ^rionltnre,  to  ooficspoad  • 
with  the  principal  agricultural  societies  of  Bri- 
tain, continental  Eurq^  and  Amerioa,  to  propose 
agriouteoralexperinentB  and  defray  snohlossssss  , 
they  mi^t  ooeanon,  to  promote  improvements 
in  the  con'^trnction  of  ajp-iculturnl  implements  " 
and  of  farm  buildings  and  cottages,  to  encourage  ' 
and  direct  the  application  of  chemis^  and 
other  smenccs  to  husbandry,  to  promote  improve 
rvc'TLt^.  in  the  breeds  of  live  stock  and  in  veter- 
inary surgery,  to  stimuLntc  knowledge  and  neat- 
ness in  the  management  of  cottages  and  gar- 
dens, and  to  promote  the  oomfort,  the  ednoatkm, 
and  the  general  welfiupe  of  iBMll  fiUfWCn  and  agri^ 
cultural  labourers. 
AGRICULTURE.  See  Gxmbral  Introductios.  j 
AORICUI/rUBIST.  See  Aammm  and  Fab-  I  ; 

MEB.  I ' ' 

AGRIMONY, or  HERB-AaRiMo>-y, — bf>tamcally,  || 
Agrimonia.    A  genus  of  hardy  and  perennial  j 
plants  of  the  Boee  tribe,  distinguished  frmn  aB  tiis 
other  genera  of  that  tribe  by  their  having  small,  I 
notched  petals,  from  seven  to  twenty  stamen?,  ■ 
only  two  or  three  pietile,  and  these  last  radosed  • 
in  the  deep  tube  of  the  oalyx.  The  nvinbsref  . 
species  cultivated  in  Qreat  Britain  iasiz ;  and  ij 
the  total  number  known  ie  nine.  The  most  com- 
mon Kpecica,  or  that  to  which  the  popular  name 
herb-agrimony  probably  belongs, ^^rtnumta  eupo' 
toriOf  grows  wild  in  most  parts  of  England,  and  -| 
is  an  erect,  hairy,  herbaceous  weed,  troublesome  ;! 
in  pasture  pmundR,  and  frequent  by  the  gide«  of 
hedges,  on  the  skirts  of  woods,  and  on  other  , 
descriptiona  of  untiUed  ground.    Its  stem  is 
round,  rough,  nearly  simple^  and  eighteen  inches  ': 
or  two  feet  high  ;  its  leaves  are  interruptedly  • 
winged,  with  oval  and  coarsely  serrated  luadets ; 
and  its  flowMt  are  small  and  yellow,  and  grow  • 
alternately  along  the  stalk,  in  »  long  row,  after 
the  manner  of  a  spike,  and  arc  =Mcc<?eded  hy 
little  tough  seeds,  having  some  resemblance  to 
mii^atine  bars.  An  infhaon  of  agrimony  is  ustd 
by  the  peasantry  of  the  south  of  England  as  a  | 
medicinal  ten  in  fcvcri-li  colds  ;  and  various  pre- 
parations of  the  plant  arc  extolled  by  quacks  and 
herbalists  as  replete  with  healii^  power.  Agri-  I, 
mooy,  say  these  unhesitating  antiKnitiea,  is  csr-  : 
minative,  astringent,  detergent,  aperient,  and 
resolvent ;  a  decoction  of  it  removes  t>b8truction«  i 
Off  the  liver,  cures  jaundice,  relieves  dropsy,  expels 
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vid  b  ttk  wmHiMit  remedy  ia  dblNtes ; 
SBiMlDieat  made  fron  It  heak  vroonds,  vloesBi 

bonu,  and  Wowb,  draws  out  thorns  or  splinters 
from  the  flesh,  and  heals  taxations  and  bones 
forced  out  of  joint ;  and  these  or  other  prcpura- 
tins  albfitte  ooo^^  aaid  operate  «•  a  ptiMOM 

gainst  one-tenth  or  so  of  all  the  diseases  of  the 
bamn  frame.  We  r ntriat  fanners  to  protect 
toetr  Cunilies  and  dcpcudcats  from  the  praoticus 

A6R0STEMMA.  See  Campion  (Rosb). 
A0RO9TIS.  A  f^nus  of  ^^'asses,  of  a  cree|>- 
iiig  habit,  and  with  loose  branched,  capillary 
ofllomn.  lloti  of  tbem  are  popularly 
\;  two  of  the  best  known  British 
species  are  regarded  in  England  as  trouhlesome 
weeds,  under  the  name  of  quitth  or  quicks  /  and 
a  nrielj  of  one  «f  the  species  has,  fat  dMUft 
thnfy  years,  had  gnat  celebrity  as  %  paatnra 
gnus,  under  the  nnme  of  fiorin.  They  aro  dis- 
tingaiibed  from  all  other  British  grasMe,  by  the 
Mfetr  lealw  of  their  flower  beiqg  two  in  mmber, 
onequal  in  size,  membranous  in  texture,  and  oon- 
tslnirrr  Vait  a  Binn^lc  flurft,  and  hy  the  inner 
K&let  being  also  two  in  number,  short,  very  thin, 
MiltliBOst  transparent,  and  the  larger  of  them 
oocMiaiialfylMtviitsuiMrtteiiteliMk.  Some  of 
the  ipecies  grow  in  rank,  marshy  grounds,  and 
some  in  dry,  exposed,  barren  situations  ;  and  most 
hare  hitherto  been  regarded  as  useless  or  even 
nosisoito die  fuwmt.  Tet tlie  genne  hM  been 
the  subject  of  so  much  controversy,  and  one  or 
two  of  its  species,  or  at  least  some  varieties  of 
tba»e  species,  have  been  so  highly  extoUed  as  of 
MperaBinettt  valiie^  that*  mmiber  of  tiM  eeiiral 
species  and  their  kmown  tivielieB  require  to  be 
distinctly  noticed. 

Ayrwttii  mUgaritj  or  common  bent,  is  tlie  moet 
tmma  gnm  on  many  nataral  aandy  paitnree 
in  nodt  parts  of  England  ;  it  abounds  on  not  a 
few  good  soils,  in  eV-vntcd  atid  "exposH  situa- 
tions I  and,  in  consequence  of  the  rapidity  with 
«l>iflh  it  Oforruns  pasture  and  garden  groiud,  it 
■  mildly  denonnoed  by  Engliib  farmers  under 
the  name  of  quicks,  and  exterminated  a-  nn 
UDoying  weed.  Yet  in  spite  of  being  a  hard 
gnas,  c(»itaining  comparatively  little  nourish- 
neit,  it  waf^  fffolMtMy,  in  tone  ritwetioni^ 
demaod  &vour  from  the  fiirmer  on  accotmt  of 
its  early  habits  ;  for  it  flowers  from  the  third 
waek  of  June  till  the  tturd  week  of  July,  and 
aiteiei  ite  eeede  befine  the  endof  Angnet.  9oar 
^rietios  of  AgrottU  vulgaru  are  emtmeiated 
oader  the  names  of  mutim,  canina,  pumiJa,  and 
p^vatiea ;  and  one  of  these  is  distinguished  by 
hni^g  awned  healthy  flowera,  one  by  having  awn> 
hadissaaed flowers,  one  by  having  awned  diseased 
flowers,  and  one  by  having  viviparous  flo'.vor?. 
The  mttUea  and  the  canina  are  the  most  common 
wicliea ;  and  they  remarkably  differ  from  eadh 
other  in  at  once  chataeter  of  aoil,  earliness  of 
ViaLlt,  and  nutritiousnesa  of  constitution.  The 
iyro^  n^ariM  mtuica  prefers  aandy  80il%  flowers  j 
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from  the  third  wedc  of  ^aa  till  Ae  aMond  week 
of  July,  ripens  in  the  lli^pnning  of  Angust,  and, 

on  sandy  soil,  yields  per  acre  when  in  flower 
10,209^  lbs.  of  green  produce,  4,595  lbs.  of  dry 
produce,  and  532  lbs.  of  nutritiona  matter, — and 
when  in  teed,  9,910  Ibe.  of  green  prodooe,  4,765 
lbs.  of  dry  produce,  and  252  lbs.  of  nutritious 
matter.  The  Aijrostis  mdffarin  canina  prefers 
clayey  soils,  flowers  in  the  second  and  third 
weeki  of  Jnly,  ripena  in  the  end  of  Aagnat,  and,  on 
sandy  loam,  yields  per  acre  when  in  flower  C,12() 
lbs.  of  green  produce,  iJ,604  lbs.  of  dry  produce, 
and  24U  lbs  of  nutritious  matter.  The  vmtica  is 
generally  healthy,  and  obtalna  the  popular  namea 
of  common  bent  and  fine  bent ;  but  the  wnina 
is  attacked  by  rust  in  both  its  culms  and  its 
leaves,  and  is  usually  called  brown  bent.  The 
Miffua,  aa  may  be  aeen  at  a  gUmoe,  is,  in  all  r»> 
speote,  much  superior  to  the  soiitiia;  and  ia'the 
variety  distinguished,  par  excellenoe^  M  benty 
common  bent,  waA,  Agrottit  vvlgar%$, 

A  jrooii  aiba  or  white  bent)  aharea  with  J^ref> 
tit  vulgarxM  the  English  husbandman*a  oontemp- 
tuous  desjCT^nti'  n  of  quicks,  and  indignant  de- 
nunciation as  a  troublesome  weed ;  and  they  are 
the  only  species  very  distinctly  knovm  to  meet  hit- 
mers,  or  even  noiieed  in  tome  acientifio  treaUiea. 
AffrostU  alba,  too,  has  the  contradictory  charac- 
ter in  EnjTland  of  a  bad  pi.mt  and  a  good  plant, 
— ^bad  in  some  situations  and  good  in  others } 
and  whQe  denounced  in  the  fonutt  eharaeler  at 
quicks,  it  has  often  been  erroneously  identified  in 
the  latter  cli;ir;i  :ter  with  the  Irish  fiorin.  Jgrottis 
(dba  grows  luxuriantly  in  either  marshes  or  clayey 
grounds;  it  takea  etont and  raono|Mllzing  posses- 
sion of  the  soil,  greatly  exhausts  it,  and  cannot 
easily  l>e  eradicated  ;  it  has  smaller  roots  than 
any  of  the  other  species  of  agrostis,  and  can,  at 
any  stage  of  its  growth,  be  Msily  recogniBed  by 
this  characteristic ;  it  flowers  in  the  first  week 
of  August,  and  ripens  about  the  beginninj^  of 
September :  and,  on  clayey  soils,  it  yields  per 
acre  when  in  flower  8,167 lbs.  of  green  produce, 
3y471  Iba.  of  dry  pcodnoe,  and  S55  ttw.  of  niitii* 
tious  matter. 

A  qroffis pahistrit,  or  marsh  bent,  has  a  promptly 
stoloniferous  habit,  and  is  considered  by  some 
penom  aa  not  anAoietttly  maxiced  to  be  a  dia- 
tinet  epecies,  or  as  only  constituting  a  variety  of 
Afjr^sfis  stolonifem.  It  grows  on  stiflf  clayey 
soils,  abounds  in  marshes,  and  occurs  oftener  in 
moiat  wooda  than  any  oUmt  of  the  atoloniferoua 
grasses ;  but  it  requires  so  mooh  moistore  in 
order  to  its  thriving  as  to  be  properly  a  sub- 
aquatic  ;  and,  in  some  watery  situations  among 
wooda  aiad  ahmba,  where  it  can  obtain  anpport 
from  bushes,  it  often  attains  a  height  of  five  feet. 
It  ifl  greatly  superior  in  useful  properties  ioAgrot- 
tis  albOi  and  will  even  bear  comparison  with  the 
best  WaABotAgrostiM  vulgaris;  but  it  is  much  in- 
ferior to  most  sorts  ofAgrotttM  Molom/era,  and  can 
be  viewed  as  little  better  thrm  a  weed,  infesting 
spouty  grounds,  and  choking  up  drains  and  oop> 
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pices.  It  flowers  about  the  second  Week  of  July, 
and  ripeiu  about  the  tliird  week  of  Angiut ;  and 

when  growing  upon  bogery  ground,  it  yields  per 
acre  when  in  flower  10,2l>9'  Uip.  of  green  prodtioe, 
4^34^  lbs.  of  dry  produce,  and  438|  lbs.  of  nutri- 
tious matter^ — and  when  in  aeed  13^61^  Iba.  of 
green  produce,  5,445  lbs.  of  dij  prodttoe,  and  685 
Ibe.  of  nutritious  matter. 

AgroAit  ^nctOf  upright  bent  or  rock  bent, — 
oalled  Ij  some  .botaaiala  T^i^otKum  rupeitrei-~ 
grows  on  dry,  saadj,  Yodky  soils,  and  is  distin- 
1  guished  at  a  glance  from  all  the  other  bent 
grasses,  by  its  possessing  a  line  deep,  green  oolour. 
It  Mqniret  Ktile  fttmidating  fn»n  eitiier  aoil  or 
manure ;  it  impoveriahet  in  oolj  a  amall  degree 
.  any  soil  on  wTiich  it  grows ;  and  if  cultivated, 
,  without  manure,  on  poor,  siliceous,  thin,  and 
I  half-waste  ground,  it  wiU  for  six  successive  years 
i  yield  a  full  and  nndimimahing  letvm  of  crofp. 
On  account  of  these  properties,  it  may,  in  cer- 
tain situationB,  be  worth  the  attention  of  Bomc 
farmers  ;  yet  it  poesesses  comparatively  little 
*  intrinsie  ^oe,  and  can  be  profitaUj  cultivated 
only  on  soils  which  refuse  to  bear  any  other  for- 
age, and  cannot  be  rcrauncratingly  reclaimed. 
I  When  grown  on  bog,  Agrostu  ttricta  yields  per 
<  imperial  acre  when  in  Hower  9,628|  lbs*  of  green 
produce,  4)764^  lbs.  of  dry  produce,  and  251|  lbs. 
of  nutritious  matter, — and  when  in  seed  7,487  lbs. 
of  green  produce,  2,714  lbs.  of  dzy  produce,  and 
178  lbs.  of  nutritious  matter. 

AgrottU  repent^  creepiag-rooted  bent  or  white 
creeping  bent — called  by  Withering il^o.</M  nigra 
or  black  couch  grass— oilen  grows  on  pasture  and 
taaMU^  talcas  powerful  hold  of  the  soil,  has  a 
pertinaoioiislj  stokniftrons  habit,  and  gives  great 
trouble  and  vexation  as  a  weed.  So  exceedingly 
vivacious  is  it  that  the  least  particle  of  root  or 
stolon  will  become  a  plant ;  and  so  penetrating 
and  ramified  in  its  iiaiterteztnre  with  the  aoH, 
■  that  pi  i  i  ghing  will  not  erase  it  from  clayey  land, 
and  punng  and  b'lming  will  do  it  little  damage  in 
almost  any  ground.  The  only  successful  at  least 
advisable  method  of  attempting  its  extirpation, 
is  to  follow  the  plough,  to  fork  out  the  roots,  and 
to  use  care  that  none  be  left  to  strike  anew  on 
I  the  sur£u}e.  A  peculiar  disease,  of  the  nature  of 
rust,  attanka  this  speoiei^  dries  up  the  extremity 
of  its  leaves,  and  gives  it  an  nnaigfatij  i^pear- 
ance.  Agroiftis  reperu  flowers  in  the  second 
week  of  August,  and  ripens  toward  the  end  of 
September ;  and,  on  ebyey  loam,  it  yields  per 
acre  when  in  flower  6,125|  lbs.  of  green  produce, 
%rm  lbs  of  drj  produce,  and  287  lbs.  of  nutri- 
tious matter. 

Agroitu  nMwa,  snowy  bent  or  etraw-ooloured 
bent-Hailed  bv  aome  botanists  Tndiodnm 
nnm — grows  on  either  heathy  or  clayey  soils, 
but  bears  two  times  more  product'  on  the  former 

iihau  on  the  latter ;  it  is  a  plant  of  too  infrequent 
ocourrenoe  to  be  formidable  as  a  weed ;  and  it  is 
too  meagre  in  nutritious  properties,  and  tuo  un- 
I  aooommodating  to  any  peouiiarly  waste  soil,  to 
I 


become  m  object  of  cultivation.  It  flowers  about 
the  seoond  week  of  August,  and  ripens  about  the 

beginning  of  SeptemV)er  ;  and  when  growing  cm 
sandy  soil,  it  yields  per  acre  when  in  flower 
6,125^  lbs.  of  green  produce,  2,603^  lbs.  of  drj 
produce,  and  8^  lbs.  of  nntritioos  matter^— and 
when  in  seed  4,764^  lbs.  of  green  prDdnoe,  ■ 
1,31 0^  lbs.  of  dry  produce,  and  149  lbs.  of  nntii>  il 
tious  matter.  \ 
AgrottU  IcbtUOf  bbed  bent  or  sea^de  beaft,  • 
grows  partly  on  wet  stiff  clayey  lands,  such  u  | 
those  of  the  roost  adhesive  portions  of  the  L-r,n-  | 
don  clay  basin,  but  is  found  principally  un  guiis 
of  various  descriptions  in  tiw  immeiUste  vletnitjr 
of  the  sea  ;  and  though  it  is  of  considerably  less  . 
economical  value  than  the  Agnutu  vuglaris  tnvtiea. 
it  might  probably  be  well  worth  cultivation  in 
many  situations  wliich  are  exposed  to  the  storm* 
spray  of  the  sea,  or  to  frequent  and  dense  coast 
mist"  It  ;  seeds  are  produced  in  great  abundance, 
and  germinate  with  great  freedom  and  vigour.  It 
flowers  in  the  first  week  of  August,  and  ripens 
about  the  end  of  the  same  month ;  and  as  grown  | 
upon  siliceous  eand,  it  yields  per  acre  when  in  ' 
flower  6,806'|        rf  green  prrddop,    403  lbs.  of 
dry  produce,  and  319  lbs.  of  nutritious  matter, — 
and  when  ripe  6,126|  lbs.  of  green  produce,  S,680 
lbs.  of  dry  pradnoe,  and  S87  Iba.  of  nutritious 
matter. 

AgrottU  Mmana,  or  Mexican  bent,  is  a  naiii« 
of  the  oountiy  whoeenameit  bears,  and  was  m- 
troduced  to  Britain  in  1780,  by  Mr.  Gilbert  Alex- 
ander.   It  grows  freely  in  a  variety  nf  prils,  l>nt 
is  much  fonder  of  such  as  are  calcareous  or  argil- 
laceous than  of  such  as  are  siliceous  or  moory.  Its 
seeds  are  produced  in  abundance,  and  vegetate  with  ' 
fropdnni  nnd  power.  Though  quiti^^  a  liardy  plant, 
it  may  nevertheless  retain  some  disadvantageous 
properties  which  a  longer  and  more  thorough  ao 
dimitation  will  eonridsiably  modiiy.  At  pre> 
sent,  it  is  late  in  throwing  out  its  foliage,  and  it 
but  very  slightly  excels  Agroxtu  falu.stn'3  in  use- 
ful properties  as  herbage;  so  that,  except  for  the  ; 
rapidity  and  eneigy  with  which  it  rises  from  aecd  ' : 
to  maturity,  it  poesesaes  no  great  daim  on  the  i 
attention  of  the  farmer.    It  flowers  in  the  third  ' 
week  of  August,  and  ripens  toward  the  end  of 
September;  and  when  grown  upon  ridi,  Uack, 
siliceous,  sandy  soil,  it  yields  per  acre  when  in 
flower  19,067i  lbs.  of  green  producp,  PfuO  lbs.  of 
dry  produce,  and  596^  lbs.  of  nutritious  matter. 

Agroitii  nmotudma  m  tide-branching  bent,  it 
distinguished  by  the  number  of  branches  which 
ramify  from  its  Rtetn,  and  by  Enich  a  hard  and 
semi-ligneous  texture  of  its  culms  as  somewhat  | 
assimilates  it  in  character  to  an  undershrub.  Its 
herlmge  Is  late  in  appearii^,  and  acqnirea  little 
bulk  before  the  beginning  of  summer;  and  its  \ 
flowers  do  not  appear  till  the  first  or  second  week 
of  October,  and  are  very  seldom,  even  in  the  south 
of  En^md,  sucoeeded  by  more  than  mere  embryo  [ 
seeds.   The  frost  not  only  prevents  its  fructificaf  ■ 
tion,  but  destroys  its  foliage^  killing  it  down  to 
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<fa  iBite  of  fhe  giwiiid,  and  pwiDiMii^^ 
bat  it«  roots  to  escape ;  and  iha  pbnt  is  propa- 
gated by  the  parting  and  transplanting  of  its 
roota  late  ia  autuma  or  early  in  spring.  Tius 
species,  when  in  flower,  and  wImb  grown  npon  a 
ftnog  dajej  loam,  yields  per  acre  SS^/^SG^  lbs. 
'  of  green  produce,  11,434  lbs.  of  dry  produce,  and 
{  693^  lbs.  of  nutritious  matter ;  so  that,  excepting 
I  some  spadfli  olApitdiiMolontfera,  it  is  the  riob- 
«t  in  Btttrilioiiis  propartiM  of  all  the  ]>ents. 

Aqfo/fu  canxna  rmctica,  awnleas  brown  bent  or 
cretping-stalked  brown  bent — oalled  by  some 
botaiusts  TriehaHum  amuHM»  wMtieum — has  a 
I  ilPoa^.aiBalie  halnt,  abounds  OMwe  than  any 
I  other  grass  on  deep  bogs,  and  may  t  ftf  n  hv  seen 
in  luxuriance  on  such  boggy  grounds  as  are  under 
;  nter  during  six  months  in  the  year.    It  is  a 
*  aaall  plant,  seUoin  having  leaves  of  mora  than 
t  three  inches  in  length ;  it  produces  too  little  her- 
btge,  and  possesses  too  little  nutritious  matter,  to 
I  be  ever  deserving  of  cultivation ;  and  it  is  of  use 
S  to  tbs  ftancr  piincipally  in  indioating  to  him 
I  that  the  M»l  on  which  it  grows  is  capable  of  being 
'  eoBTtrted  into  rich  meadow  by  irrigation.  It 
dosely  resembles  Agrodit  nivea  in  general  struo- 
]  toe;  and  principally  diffigm  from  it  in  the  want 
:  of  awns  and  in  the  length  of  the  culms.   It  re- 
sembles A'7r6stis  ainiiui  faicicularis  in  having 
j  knots  or  bundles  of  leaves  attached  to  its  deeum- 
I  bat  iboetB.  It  flowers  in  the  aeeond  and  third 
veeki  of  July,  and  ripens  about  the  middle  of 
'  August ;  and  when  growing  on  bog,  it  yields  per 
acre  when  in  flower  5,445  lbs.  of  green  produce, 
I  l,4d7|  IbsL  of  diy  produce,  and  149  Iba.  of  nutri- 
'  tioas  natter,— and  when  in  seed  6yl86|  Bm.  of 
i  grt!cn  produce,  2,C03|  lbs.  of  dzj  pcodoos^  and 
^1  lbs.  of  nutritious  matter. 

Agrottis  canina  fcucicularUy  tufted  bent  or 
boadfe'leaved  bent,  abounds  on  poor,  lif^^  moist 
I  toils,  which  lie  on  a  retentive  subsoil,  and  have 
,  long  been  under  pasture;  and.  in  mnimon  with 
1  the  wouUy  soft  grass,  it  is,  in  some  districts, 
I  lopalMiy deeigBated winter fog»  Tuftsorbnndles 
of  leates  rise  from  its  shoots  in  autumn,  and  run 
along  the  surface  of  the  other  herbage ;  and  this 
1  phenomenon  gives  the  variety  its  name  of  Fatci- 
.  crivii^  eooatitatee  the  distinguishing  feature  of 
i  tfaat  variety,  and  is  caused  by  the  cattle  leaving 
I  Mattered  roots  of  tliis  piniit  untouched  wJifn 
tbey  are  eating  the  accompanying  granes.  This 
phat  is  the  lout  valuable  of  aU  the  benia,  and 
nnworthy  of  cultivation ;  and  the  ohief 
I  care  which  it  gives  the  fanner — and  that  no  mean 
,  one—ia  how  he  may  best  root  it  out  or  choke  it. 
'  It  iowcn  in  the  fint  and  second  weeks  of  August, 
I  sad  ripeaa  in  the  end  of  the  same  month;  and 
when  growing  upon  sandy  soil,  it  yields  per  acre 
when  in  flower  2,722  i  lbs.  of  green  produce,  6tsOi 
I  Iba  of  dry  produce,  and  ii5  lbs.  of  nutritious 
I  nattsr. 

AyroitU  can  xna  eapUlarit  or  fine-paniclcd  brown 
heat,  grows  wild  in  i«oljited  pat'-hc-'  'm  in  -nr«!  and 
'  httth-producing  grounds;  and  la  occasionally 

I   •  


found  in  porUons  of  pairtwe  lands  which  hate  n 

siliceous  soil ;  but  it  seldom  occurs  in  oommixtnie  I 
with  anyother  species  of  grass.  It  possesses  a  close  ' 
resemblance  to  Agrodis  canina  fcucicularii.    It  i 
flowers  abont  the  beginning  of  August,  and  ripens  j 
about  the  end  <rf  that  month ;  and  when  in  flower, 
and  growing  upon  sandy  loam,  it  yields  per  acre 
4,764^  lbs.  of  green  produce,  1,310^  lbs.  of  diy 
pvodaoe,  and  148  lbs.  of  nutritions  matter. 

Agrottu  ttdonifera  aristata  or  awned  creeping  i 
bent,  abounds  in  bogs,  occasionally  grows  in  mix-  | 
turc  with  other  grasses  in  pastures,  and  has  a  ! 
strongly  stoloniferous  habit.  It  is  eaten  by  cattle 
in  common  with  the  meadow  fbz4ail  gvaas  and 
•  the  rough-stalked  meadow  grass  ;  and  it  produces 
a  much  greater  amount  of  nutritious  matter  tlian  i 
several  of  the  species  of  bent  which  we  have 
notiosd;  but  it  is  faj  ikt  inferior  in  mdne  to 
fiorin,  and,  if  carelessly  taken  as  a  fair  specimen 
of  the  varieties  of  A gro^u  gtolotn'fera,  is  fitted  to  i 
bring  them  into  great  comparative  discredit.    It  i 
flowen  about  tiw  third  or  fourth  weele  of  July,  ! 
and  ripens  about  the  second  or  third  week  of  I  j 
August,  and  when  grown  npon  bog,  it  yields  per  I  j 
acre  when  ripe  d,b4b  lbs.  of  green  produce,  4,210|  !  | 
lbs.  of  dry  inodnoe^  and  388^  Iba.  of  nutritioos  1 1 
matter, — and  in  the  month  of  I)ecenil>er  10,209^  j , 
lbs.  of  green  produce.  4.504^  lbs.  of  dry  pvodnoe^ 
and  4381  lbs.  of  nutritious  matter. 

AgrottutUl^fun  an^ptu<i/o^ornarrow4eaved 
creeping  bent,  is  the  most  common  variety  of 
stoloniferous  bent  in  moist  woods,  and  on  cold,  ] 
retentive,  clayey  soils.    It  produces  a  greater  i 
amount  of  nutritious  matter  than  any  other  bent  i 
esoept  florin ;  yet  it  does  notappear  to  be  relished  || 
by  cattle,  but,  on  the  contrary,  is  totally  neglected 
by  them  as  long  as  they  can  obtain  any  of  the  ; 
better  pasture  grasses.    It  flowers  iu  the  second  j 
and  third  weeks  of  July,  and  rqiena  about  the 
end  of  August;  and  when  grown  on  bogs,  it  ' 
yields  per  acre  when  ripe  1G,335  lbs.  of  preen 
produce,  7,350j  lbs.  of  d]^  produce,  and  7ti;j^  lbs. 
of  nutritious  matter^— and  in  tlie  month  of  ])o» 
cember  17,015  lbs.  of  green  produce,  8,507^  lbs.  of 
dry  produce,  and  930^  lbs.  of  nutritious  matter. 

AgroMx*  siolcnij'era  iaiifUiUf  florin  or  broad- 
IsaVed  creeping  bent,  is  the  grand  topie  <^  in- 
terest and  controversy  on  the  subject  of  the  genus 
aqrogtis,  and  has  been  eulogized  by  some  parties  | 
as  the  most  valuable  of  all  the  pasture  grasses, 
and  eontenned  by  others  as  one  of  a  seiiea  of 
wortlilflas  and  annoying  weeds.  But  this  variety 
of  Agrostu  ttolonifera,  while  it  is  the  only  true 
florin,  and  constitutes  the  only  grass  referred  to  | . 
by  the  extreme  eulogists  of  Agrottu  Moloni/eroy 
lias  a  dose  resemblance  to  AgmiU  ttdofm^tra 
aHstata,  to  A(/rostis stolonifera  anguttifoiio,  and  to 
two  other  and  more  obscure  varieties  of  Agrostu 
tioUmiJera^  called  respectively  sj/lvatica  And  j>alti*- 
tru;  and,  at  tiie  same  time,  it  is  scarce  while 
tliey  art'  plenty, — it  occurs  in  comparatively  rare 
and  isolated  situatiuns,  while  tli^y  are  exten- 
sively diflused, — ^it  seems  to  be  uutmully  peculiar  i 
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•r  ttMirir  M  to  Irdu4  while  thttf  am  Ibkuid  in  I 
many  ptfU  of  Engltuxd, — it  fiur  OKoab  them  all, 

both  in  q'lantity  uf  nutritious  produce,  and  in 
mdaptatiuufl  fur  winter  forage,— and  it  has  Tastlj 
<rfkMMr  been  oonfomided  with  aome  one  or  other 
of  them,  or  even  with  several  of  the  still  less 
valuable  species  which  we  have  enumerated,  par- 
ticularly with  Ayrotti*  alba,  AffrotttM  paitMris, 
and  one  of  the  varieties  otAgrottu  vulgaris^  than 
I  diatinffoiihed  from  them  and  aepantely  identir 
I  fiod.    Can  we  wonder,  then,  that  the  most  con- 
;  flict'mj5  and  oven,  contradict nrv  opinions  have 
I  been  maiutaiaed  rcspectiug  liorm  i  Iho  original 
eologiita  of  florin,  too,  promu^ped  the  pvaiie  of 
its  good  properties,  hefbie  fair  time  had  trans- 
pirwl  for  detecting  and  estimnt  mL'  its  defects ;  its 
.  subsequent  eulogists  have  sometinies  been  hur- 
I  ried  into  mperlatives  bj  the  excitement  of 
troversy ;  and  not  a  few  of  its  opponents  have  been 
indiscriminate  and  unmeasured  in  their  denun- 
:  ciations,  not  aluoe  from  total  mistake  of  the  real 
\  plant,  but  probably  from  prejudice  against  Ire- 
I  land  where  ita  praiaea  originated,  and  from  low, 
I  perhaps  contemptuous,  estimation  <;f  the  general 
agricultural  status  of  its  earlier  eiilnfristfl.  But 
I  this  subject  is  at  onoe  s«>  impuriuut  in  itself^  so 
i  interettinginagrieidtiuileqwriment,8oeailona 
in  some  historical  associations,  and  so  complicated 
in  the  conflicts  and  antagonisms  of  opinion,  that 
:  we  must  reserve  a  full  notice  of  it  for  a  separate 
artioie  under  the  word  FioBtF,  and  eondnde  here 
I  with  the  general  statement  of  one  or  two  botani- 
1  ad  and  statistical  facts.  A^ro^fi.^  utoloni/em  lati- 
'  fUia  ooours,  in  a  natural  state,  only  on  rich  old 
,  paatnit  land ;  AgrodU  tloUm^m  w^ustifolia  oo- 
,  cure  in  moist  woods,  and  on  damp,  clayey  soils ; 
j  A^rottis  ^olonifera  aruitafa  occurs  chiefly  or  solely 
I  on  moors  and  boggy  grounds  ;  AgroUi*  ttohnifem 
i  iylvatica  occurs  only  on  light  sandy  soils,  and 
I  partioiilarly  in  plMaa  wlmre  theae  aolla  aM 
shaded  hy  wood  ;  and  Afjrottit  ttoloru  fera  jxrhts- 
;  tris  occurs  chiefly,  or  almost  wholly,  in  the  bot- 
toms of  ditches,  and  by  the  sides  of  rivulets. 
Baeh  wiety,  too^  ia  ao  fimd  of  ita  peeoUar  hind 
I    of  habitat,  that,  when  artificially  treated,  it  w  ill 
\    either  pine  away,  or  work  itself  into  soil  and  cir- 
cumstances similar  to  those  in  which  it  is  na- 
turally found,  llieae  remarkable  differencee  of 
habit  and  the  no  leaa  lemarkable  differences  in 
amount  of  nutritive  proiluce,  form  better  char- 
acteristics or  distinctive  marks  of  the  varieties 
than  any  very  observable  differences  in  the  struc- 
ture of  the  plants,  AgnttU  ttoUndfera  laJtifclia 
flo'-vcrg  about  the  second  or  third  v.  r,:>k  of  July, 
and  ripens  about  the  second  or  third  week  of 
August ;  and  when  grown  upon  peaty  soil,  it 
yidda  per  acre  when  in  flower  17,600^  Iba.  of 
green  produce,  7,742  lbs.  of  dry  produce,  and 
I    9(J7|  lbs.  of  nutritive  matter,  —  and  when  ripe 
J    19,057i  lbs.  of  green  produce,  8,5751  lbs.  of  dry 
produce,  and  1,048^  Iba.  of  nutritive  matter. 

The  name  agrostis  is  derived  from  n  Greek 
word  whidh  aignifiea  '  a  field,'  and  it  waa  uaed 


AILANXHUS.  ,p| 

by  the  andeni  Greeica  aa  •  general  name  tut 
every  kind  d  giaas.   The  total  number  of  ape-  ; 

cies  of  trno  fi^-frottfit  known  to  botanists  is  not 
fewer  than  about  one  hundred  and  tea.  The 
speciea  which  we  have  notiood,  are  adeeted  and  , 

named  according  to  Sinclair's  Hortus  Graminens  ] 
Wohiirncnsi?  ;  l)ut  the  species  which  figure  in 
Loudon's  Encydopsedia  of  Plants,  as  gruwn  in 
England  in  1829,  are  the  dlky,  ^ica^penti,—^b(t  l\ 
broad'leaved,  reUvfraetai — tiie  s^side,  liitartdit, 
— the  fine,  vuhjarig, — the  hispid,  hispida, — the 
florin,  stoloni/era, —  the  marsh,  al/xi, — the  whorl- 
flowered,  verticUiata^ — the  wood,  «y^))>a^tca,— Hind 
tlw  vaady,  ceiamagrottU;  and  tlie  apeaiea,  dried  I 
spedmena  of  which  are  exhibited  in  the  museum 
of  the  Highland  and  Agricultural  Society  of 
Scotland,  are  alba,  calanutffroHu,  canina,  oapd- 
laris,  dispafy  rupettris,  spieeHfenfi,  stdonifera,  and 
vulgaris.   The  gpica^venti  and  verticillata  are  an-  1 1 
nuals;  the  tloUmif  —y   alba,  and  Uttomh'*,  are  1 
oreeping-rooted ;  the  retrofracta  is  a  native  of  | 
New  HoUand,  and  waa  fn^odueed  to  Great  Bri-  i 
tfun  in  1806  ;  and  the  vertmUaUi  is  a  native  of 
the  south  nf  F'iropp,  nnd  was  introduced  to 
Great  Britam  in  i^W.    In  Italy  and  the  south 
of  i?'rance,  the  stolons  of  several  spedes  of  agnutit 
are  gathered  bj  poor  penmia  on  the  rond-ddei  i 
and  along  the  foot  of  hedges,  and  sold  in  small 
bundles  in  the  ninrVct  places  as  provender  for  ' 
horses.   A  tribe  or  family  of  grasses,  in  the  mo- 
dem Jusdeuan  arrangement,  takee  tite  ctgrodu 
for  its  type,  and  oompriaaa  the  genent  muMtn- 
hfrqia,  citceturus,  fa^vrtfg,  poftfpogon,  gaxtridinm. 
agroMit,  trichodium,  tristerjis,  gporobtdm,  airvpsis, 
cinna,  tpartina,  ptamma,  crgpsis,  cornucopia,  ah- 
pmtrus,  phleum,  achnodonton,  ckilochloa,  and 
phfdaris. — Sinclair  s  JTortnt  GramintUA  Wobur- 
rtemis. — ^ironies'  TreatUe  on  A griculturt. — Tran*- 
actiont  of  the  Highland  Societg.— Bogle's  Praetied 
Biidmiry.^RiduutbarCs  Etm^  on  Fiorin,— 
JyO-udoiCs  Enq/dopcedia  of  Plants. — Cataloqiie  vf  ' 
the  JJ'ujh}nr,d  iiocielg's  MVfteum, — Lotwmnis  Agri- 
Cidiurist  s  Manual. 

ASh,  Beeliwyntn  M airvnn. 

AILANTHUS,— popularly  Tree  of  JTearen.  A 
small  genus  of  very  elegant  exotic  trees,  of  the 
Turpentine  &mily.  Four  species  are  known  to 
botanists ;  and  two  of  these,  the  Chineee  and  ^ 
Indian,  have  been  introduced  to  Great  Britain. 
The  Chinese  speciea,  Ailatithus  gla>'d»fo^,i,  h  a 
remarkably  beautiful  ornamental  tree,  with  one- 
leafed,  five-parted,  very  small  calyx,— «onte,  Ato- 
petaled,  convolute  corolla, — and  a  singularly  de- 
gant  leaf,  resembling  that  of  the  deciduous,  pin- 
nate-leaved sumach.  It  is  a  native  of  China, 
and  waa  but  recently  iutroduced  to  Great  Bri- 
tain ;  jet  ia  aa  hardy  aa  any  of  our  oldeat  or 
best  known  ornamental  trees.  It  possesses  sur- 
passing beauty  of  foliage ;  and  though  later  in 
coming  into  leaf  than  almost  any  other  hardy  , 
tree,  it  comp^iaatea  this  ftnlt  hf  Ita  extraor-  ; 
dinary  gracefulness.  It  grows  rapidly,  and  at-  j 
taint  a  height  of  about  fifty  feet.  It  i*  eadly 
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I  propi^ftted  from  suckers,  from  cuttings  of  the 

1  not,  Mid  fron  foreign  seeds ;  and  th«  liist  ought, 

^  imtnediatelj  on  their  arrival  from  China,  to  be 
fown,  under  protecting  glaases,  in  boxes  of  light 

'  mih  01  of  sand  and  p^t.   Some  remarkablj 

,  fine  ^edmens  of  ailanthtu  are  grofring  on  the 

I  Dole  of  HeathmtilMlriand'B  grounda  it  ffion  ; 
and  numrrnus  spf^cimens  of  it,  fr  m  30  to  40  feet 
in  height,  may  be  seeu  in  many  parts  of  Eug- 
ka&d.  ltd  timber  ia  hard,  heavy,  and  glcssy, 
Imui  Moe  iwemMaiifte  to  Mtin-wood,  and  ia 
tusoeptible  of  the  finest  polish. 

AIR.  The  gaseous  fluid  which  constitates  the 
pak  balk  or  pure  portiun  of  the  atmosphere, 

:  sii  vhidi  fione  an  awoatial  aliment  of  both 
toioud  and  vegetable  life.  Every  known  gaseous 
fluid,  from  about  the  niiddle  of  last  century  till 
^te  a  recent  period,  was  chemically  called  an 

'  Mr;  tad  the  gaaeoas  floid  of  the  atmoephere,  in 

'  wdcr  to  be  distinguished  from  other  gases,  was 
called  ntmotphtnc  air.  The  principnl  aire  known 
to  th«  cbemiiits  of  the  last  generation  were  vital 
iir,  or  empTreid  air,  or  dephlogistkated  air,  now 
cillsd  eKjPioi ;  pUogifllioBled  air,  now  called 
nitpi^'ii  or  azote  ;  nitrous  air,  now  called  nitric 
oxide  and  deutoxide  of  nitrogen ;  dephlogisti- 
oted  nitrous  air,  now  called  nitrous  oxide  and 
pntaide  of  nttrogen ;  jnflammahle  air,  now 
oiled  hydrogen  ;  fixed  air,  now  called  carbonic 
i>:''A ;  and  alkaline  air,  now  called  ammonia. 
Ihe  atmospheric  air — the  only  body  to  which 

I  tib  nnemria  now  wHb  any  propriety  applied^ 
consitts  of  oxygen  and  nitriBgen,  in  the  proi)or- 

i  ti.fl  of  one  nt  <ni  of  oxygen  and  two  atoms  of 
oitragen,  or  of  two  gnuna  of  oxygen  and  &evon 

'  gaiaef  aifa^gen,  or  ef  onn  onUe  inch  of  oxygen 
with  four  cubic  inches  of  nitrogen.  This  propor- 
'I  n— which  we  havn  thus  stated  in  the  three 
ifxm  of  atom,  weight,  and  volume — is  usually 
npnMBted  ia  the  form  of  20'62  per  cent,  of 
oxygen,  aid  79^16  percent,  of  nitrogen.  A  won- 
i:rful  fact— beautifully  iUustnitin^  both  the  wis- 
dom  of  the  Creator  and  the  Ixjnif^n  care  of  his 
goTemuent — is  that  this  proportion,  so  far  as 

I  hibon  MoortMned,  pievnila  in  aU  perte  of  the 
3tTn(^)sphcre, — that,  bi  tpite  of  the  enormous  oon- 
•  imptioa  of  oxygen  in  the  propp^ses  of  breathing, 
coBibostioB,  patrefaotion,  oxidation,  and  acidifi- 
cnii,antti'vennl  provirioii  esiili  fiir  roiloring 
^ttluDes  of  it  equal  to  the  quantities  connmed, 
-^fcat  notwithstanding  the  vastly  grpnt<'r  cxm.- 

^  motion  of  it  in  some  plaora  than  in  others,  an 
i  wiimal  agency  is  in  operation  for  maintaining 
the  Cur  balance,  or  the  equal  diffusion  of  it  in  all 
iocilities  of  the  earth  nnd  at  all  height"?  in  the 
,  >tiDo^^iere,— and  that,  in  defiance  of  an  abun- 

'i  dntiad  irregular  ascent  of  ammonia,  carbonic 
abd,  miasmata,  ai^  other  poiaooona  matters  from 
:Jn]o?t  all  parts  of  the  material  surface  of  the 
world,  chemical  and  meteorological  appliances 
»re  everywhere  at  work  to  prevent  these  matters 
—except  in  ■naU  UioaKtiea  for  the  puniahment 

•  ofhiimaaih,ariiid<ileBoe»ogirickedn«M  from 


so  accumulating  as  either  to  alter  the  air's  com- 
podtbn  or  to  impair  iti  vital  aotlcni.  Yet  though 
the  air  it^^olf,  or  pure  air,  never  and  nowhere 
SensiMv  v.iries  in  the  proportions  of  it?;  constitu- 
ent oxygen  and  nitrogen,  it  is  universally  subject 
to  two  admixtures,  and  locidly  liable  to  numer- 
oua  deteriorationa,  which  more  or  leoa  modify  ite 
power  over  vegetables  and  animals.  Carbonic 
acid  is  generally  niixed  with  the  air  in  the  pro- 
portion, by  weight,  of  about  one  part  to  a  thuu- 
iiiid;  tad  thia  ingredient  ia,  on  the  one  hand, 
continually  abotraoted  or  drunk  up  by  plants  for 
assimilation  into  a  main  ingredient  in  thi  ir  1)u1k, 
and  is,  on  the  other  hand,  as  constantly  evolved 
firem  nmnerona  pvooeaiea  and  degreet  of  animnl 
and  vegetable  con]bustion  and  deny;  and  wher- 
ever, from  want  of  ventilation  nr  from  confine- 
ment of  the  proci  Hses  which  evolve  it,  or  from 
enonnoiM  local  disproportion  between  these  pro- 
cesaea  and  those  which  conanme  it,  or  from  any 
other  causes  kept  in  operation  by  the  f 'lly  or 
oireiessness  or  gin  of  man,  it  is  allowed  to  form 
any  considerable  load  accumulation,  it  totally 
ov^rpowera  the  oahibrioaaMoa  of  the  «r,  and 

proves  most  noxiouB  to  evi  ry  kind  of  animal.  • 
Watery  vapour  is  everywhere  suflusud  through  ' 
the  air,  usually  or  averagely  in  the  proportion,  i 
by  woigbt,  of  aboat  one  part  to  an  hnndred ;  and 
the  incr^e  or  the  diminution  of  its  quantity 
very  sensibly  affects  the  weight  and  the  other  ' 
mechanical  conditions  of  the  air,  and  modities  its 
notion  oooiidniblj  on  animalo  and  yery  greatly 
on  vegetahlea.  Theoe  two  iabetaaoei»  oarbonic 
acid  and  aqueous  vapour,  are  so  universally  pre-  ; 
sent  in  the  air,  and  so  uniformly  coactive  with  it  i 
in  its  agency,  as  to  be  often  conaidered  at  belong-  ! 
ing  to  ito  oonatitntion;  and  they  really  are  ex>  \ 
trancons  to  it,  or  must  be  considered  as  foreign  1 
mattora,  chiefly  on  account  of  their  proportions  j 
being  fluctuating  whUe  those  of  the  oxygen  and 
the  nitrogen  are  nnifonn.  Bnt  the  deteriorating 
subetances  which  rise  into  admixture  with  the  ; 
atmosphere,  directly  from  the  presence  of  ani- 
mals, from  the  crowdedness  of  human  population, 
and  ftom  the  filthy  habita,  the  manuAtetaring 
processes,  the  enlpnble  negligenoe,  and  the  wicked 
conduct  of  man.  are,  in  all  respocts  foreign  sub- 
staneea;  and  by  a  singular  law  which  strongly 
iQaitratea  tile  doctrine  of  a  moral  providence — 
they  have  power  to  become  less  or  more  noxious 
or  fatal  almost  exactly — perhap?  (juite  exactly — 
in  the  degree  in  which  they  arise  from  the  ani-  i 
mal  corruptibility  or  from  the  moral  delinquency 
of  man.  Thna,  ammoniaoal  gaaoa,  whieh  Bxiae 
merely  from  animal  decay,  however  large  a  pro- 
portion they  bear  to  tiie  air  in  large  cities,  sel- 
dom of  themselves  exert  any  noxious  influence, 
bnt,  OB  the  other  hand,  contribnte  lazg^  to  the 
most  valuable  processes  of  vegetation ;  while  tho 
miasmata  which  arise  in  company  with  the  am- 
moniacal  gases  from  scenes  of  tilthiness  and  care- 
leoaneM,  the  etbalttiona  which  ascend  from  stag- 
nant potkdfl  and  nndrained  maraheo,  and  the  gases 
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and  malaria  which  origiuate  in  conditions  of  ter- 
ritory piodaoad  hj  human  gnili  or  hy  prooeaaes 

of  manufacture  rendered  necessary  by  human 
folly  and  wickedness,  almost  constantly  diminish 
the  air's  healthy  power  over  both  vegetables  and 
animala,  vaA  oft«a  beoome  conoentmted  into  the 
very  virus  of  epidemic  and  pestilential  diaeaaes. 
Air,  or  pure  air,  is  the  constant  gift  of  the  Divine 
bounty }  and  impurity  of  air  is  the  product,  di- 
TCctlj  or  indireotlfy  of  man's  lin. 

The  necessity  of  ventilation,  or  of  constant  or 
at  least  frequent  accession  of  pure  air  to  confined 
apartments  occupied  by  man  or  by  inferior  ani- 
maby  is  now  so  wdl  understood  tint  it  does  not 
need  to  be  explained.  Almost  evny  £&rmer 
knows — and  certainly  every  farmer  ought  to 
know — that  animals  shut  up  in  a  house  send  off 
boge  Toltuiies  of  efflnviA  whieh  reqniM  to  be 
seized  ttwaj,  and  consume  laige  quantities  of 
oxygen  which  require  to  be  renewed, — ^and  that, 
in  consequence,  l>oth  his  family  and  his  live  stock 
will  maintain  vigour  of  vital  action,  and  escape 
languor  and  feeUeneaa  and  disease,  exceedingly 
much  in  thn  proportion  in  which  all  the  houses 
of  the  farmery  are  kept  sweet  and  balmy  by  con- 
stant or  frequent  circulation  of  fresh  air. — Hot 
is  the  neoessity  of  »  oonstant  ventilation  of  soil, 
or  of  the  circulation  of  fresh  air  through  its  pores 
and  mimic  channels,  Icfs  urgent  in  order  to  the 
vigorous  germination  of  seeds,  or  the  healthy 
growth  of  plants.  A  oalealntioo  has  been  made 
that  a  properly  pulverized  and  poiOUS  soil  is  oc- 
cupied with  air  throughout  one-fourth  of  its 
whole  bulk ;  that,  therefore,  every  imperial  acre 
of  land,  duly  tilled  to  the  depth  of  eight  inches, 
contains  beneath  its  surfiuM  12,545,2^0  cubic 
inches  of  air;  and  that  every  addifional  inch  in 
depth  of  tillage  achieved  by  thorough  ploughing, 
brings  into  activity,  upon  each  imperial  acre, 
235^  tons  of  soil,  and  brings  into  play  within 
that  soil,  for  the  uses  of  vegetation,  1,rif's,100 
additional  cubic  inches  of  air. — The  comparative 
purity  of  the  air,  too,  just  as  truly  as  tempera- 
ture, exposure,  or  climate,  affects  the  health  and 
even  the  vitality  of  plants  through  the  medium 
of  their  leaves.  Some  plants  languish  and  others 
die  in  the  atmosphere  of  a  crowded  city,  while 
both  llonrldi  in  unoontaminated  air  in  the  w&gh- 
bouring  oountry;  some  languish  and  others  die 
in  the  midst  of  plains  affected  with  malaria,  while 
both  flourish  in  the  freer  circulation  of  neigh- 
bouring hills  and  dopes ;  some  languid!  and  others 
die  amid  such  bituminous  and  sulphurous  exhala- 
tions as  those  of  the  shores  of  the  Bead  sea,  while 
both  flourish  in  the  uumedicated  air  of  the  neigh- 
bouring districts;  and  some  languish  and  others 
die  amid  the  attenuated  air  of  an  alpine  elevation, 
while  both  flourish  in  denser  air  of  the  pnruo  tem- 
perature in  valleys  or  upon  plains.  In  the  air 
of  London,  alpine  phmts  scarcely  evor  produce 
flowers,  snow-drops  die  away,  privets  and  china 
roses  exist  in  health  during  only  a  short  time, 
and  so  hardy  and  accommodatiiig  a  tree  as  the 
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laburnum  continues  in  perfect  health  daring  only 
a  few  years;  and  yet,  in  that  air,  most  bolbous 

and  tuberous  rooted  plants,  the  sycamore,  the  : 
elm,  the  ivy,  the  oriental  plane,  the  vine,  and  the  ' 
mulberry,  grow  freely  and  prosper.   See  articles 
AuAviov,  AisfOiiu,  Am-FLAiifs,  AtvosrasBi^  ; 
Gases,  Oxtoen,  Axov%  Htswwo,  Aioioixa,  and  . 
Carbowic  Acid.  ] 

AIRA — ^popularly  UAia^GaASS.    A  genus  of  | 
grasses  of  the  bnMnus  tribe.  Thtj  are  distin- 
guished by  their  aquatic  habits,  and  by  the  at-  j 
tcnuated,  filamentous,  hairy  form  of  their  leave?. 
They  flower  from  the  first  week  till  the  third 
week  of  July,  and  ripen  flrom  the  b^iinnin^  tiH  , 
the  end  ^  Angnst.  They  are  very  far  inferior  to  , 
some  other  grasses,  both  in  the  bulk  of  th ei r  jTrt^en  ' 
produce  and  in  the  quantity  of  their  nutritious  i 
matter;  and  even  if  tiiej  were  intrimncallj ^ 
serving  the  attenticn  of  the  farmer,  they  are,  m 
a  great  measure,  rendered  unfit  f  r  field  culture 
by  their  aquatic  habits.   Y«t  they  possess  snffi* 
cient  features  of  interest  to  demand  from  ns  a  : 
comparatively  full  notice.  The  species  of  them, 
examined  and  analyzed  in  connexion  with  agri- 
cultuntl  inquiry,  are  four  in  number,  and  bear 
the  dcbignations  of  Ajuatica,  Crittata,  Cceipitota, 
and#fanMS8.  ' 

Aim  aquatica,  or  water  hair-grass, — now  some- 
times called  Catahrom  aquatica,  or  water  food- 
grass, — grows  naturally  on  the  margins  of  pools 
and  in  the  mnd  of  dowly  running  water,  bat  is 
easily  and  profitably  cultivated  on  imperfectly 
drained  fens.  It  is  said  to  contribute  much  to 
the  fine  quality  of  the  Cambridgeshire  butter; 
and  it  has  been  pnmowwed  by  Mr.  Ovvtis  tiie 
sweetest  of  tiie  British  grasses ;  yet  it  is  excelled, 
in  the  proportion  of  sugar  to  other  nutritious 
matters,  by  the  grasses  Olyoeria  Jludtam,  Fm 
aquatica,  Elymnt  anenanv*,  and  Aw  nemontUi 
angtutifdia.  It  flowers  in  tiM  second  and  third 
weeks  of  July ;  and  when  grown  on  mud  covered 
with  water,  it  yields  per  acre  when,  in  flower 
10,890  lbs.  of  green  produce,  3,267  lbs.  of  dry  pro-  i 
duce,  and  '38Sf  lbs.  <rf  nutritious  mattsr.  ' 

Aira  crigiata,  or  crested  hair-grass — called 
the  older  botanists  Poa  cristata  or  crarted  mea- 
dow-grass, and  now  sometimes-called  KaLeria 
tola  or  crested  koeleriar-^  plentifal  in  some  die* 
tricts  upon  dry  pastures,  and  may  be  cultivated  . 
a8  easily  and  succeRsfiillY  as  Festum  ovina  on  any 
kmd  of  dry  soil ;  but  it  thrives  best,  and^emains  i 
permanent,  on  moist  snd  dayej  lands.  It  ia  n»> « 
glected  by  cattle  so  long  as  they  can  obtain  Lolitm  ^ 
perenne,(Sfnomru9  crt'-ntatm,  FeMvm  ovina,  H ordexm 
prateMef  Avma  jiaveaccM,  or  even  Aira  jUxtumi 
but  the  cause  of  thdr  disUke  toitseemstobe,not 
its  taste  or  composition,  but  the  soft,  hairy  char- 
acter of  its  foliage.  It  difiers  little  in  nutritious 
power  from  the  grasses  which  cattle  prefer  to  it; 
and  approaches  nearest  toiltra  Jiuxuom,  bat  hss 
a  smaller  proportion  of  bitter  extractive  matter,  ; 
and  a  greater  prrtportinn  of  tasteless  mucilage.  It 
flowers  about  the  first  week  of  July,  and  ripens 
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ihRit  the  fint  wedc  of  Aitgoafe ;  Mid  wlien  gro\m 

on  Mndy  loam ,  it  yield?  pr  r  nrre  v,*hrn  in  flower 
lO^J  lbs.  of  green  produce,  4.i>tK>.^  ibs.  of  dry 
produce,  and  340^  Ibs.  of  nutritious  matter, — and 
iHmb  k  Mad,  6^806!^  Iba.  of  green  piodiloa,  3,408 
n».  of  diy  pradnoe^  sad  1S7|  Ibe.  of  nutritious 
matter. 

itra  OMtpuosa^  tufted  hair-grass  or  hassock- 
giMi  Bflur  enmetimee  oalled  Detdiamguia  oaetpi- 
tm  nr  tufted  DaKihamps^-grass — delights  in  wet, 
clajej  soils,  which  abound  in  surface  water,  but 
ooeors  in  almost  every  Tariety  of  pasture  land,  and 
fan  dtaiO  tnfii  of  haid,  etUT,  woiiUeae  herbage, 
lAidi  hmen  deeignato  loMooikf  and  bull-faoes, 
jnstly  regard  fi«  n  pest  upon  thoir  fields. 
IJkoagh  not  inferior  to  several  decidedly  useful 
giMCi  in  eHlior  tiie  MDe  of  ita  prodnoo  or  the 
proportion  of  its  nutritious  matter,  it  has  so 
harth  and  wiry  a  texture  as  to  be  totally  unfit 
for  cultivation;  and  it  sums  up  nearly  all  its  in- 
tenat  in  the  had  fiuno  of  annoying  fimners  with 
its  'hassocks,*  and  heing  atroobleaonMand  stub- 
l-ira  wer''}  Pnme  farmers  attempt  to  extirpate 
it,  bj  digging  up  the  hassocks,  and  tilling  their 
place  with  lime  compost ;  some,  by  cutting  down 
tte  heaenln  m  a  eariea  of  frequent  mowinga ; 
and  some,  by  shaving  it  clean,  and  depriving  it 
ofita  early  shoots  in  spring.  But  eventiiully  the 
mtct  profitable  cure,  and  by  far  the  most  eflcc- 
ted,  ii  the  thoioagh  dndning  of  the  land^— «o- 
oompanied,  if  the  day  be  very  stiff,  by  such 
georgic  treatment  as  will  create  some  porosity 
in  the  soiL  Aim  catpUota  tlowers  about  the 
iUri  week  of  Jofy,  and  ripena  toward  the  end  of 
Aogeit;  and  when  growing  upon  clayey  land,  it 
fields  per  acre  when  in  '>.f^f\,  10,209  lbs.  of  green 
produce,  3^18  Iba.  oi  dry  produce,  and  319  Ibe.  of 


J     Aira /ajMOM^  rigzag  hair-grass  or  wavy  moun- 
jj  tain  hair-grass,  prefers  a  deeper  thougli  not  a 
\  ncher  soil  than  Fethtca  ovifuXf  and  naturally  grows 
i  amoog  farse,  while  Fahm  mnna  grows  among 
^  heath;  yet  it  frequently  oeoun  intermixed  with 
tl'ut  griF" :  and  it  form"'  a  vrrv  "iiitnMc  ingredi- 
ent ia^  mixture  of  artihcially  sown  grasses,  for 
the  tecond-xate  improvement  of  heathy  and  furzy 
hafe  Ite  prodoMemaheathjaoaiadoQbleof 
j  its  prtduce  r  n  loam.   It  flowers  in  the  first  week 
*  of  JuJv,  and  nptns  in  Augtist ;  and  when  grown 
CB  heauiy,  ciayey  land,  it  yields  per  acre  when  in 
.  ienr  lC^909|1faa:  of  green  prodooe^  8,318  Iba.  of 
diT  piodace,  and  319  lbs.  of  nutritio«is  matter, — 
and  Khen  ripe,  9,628|  Ibe.  of  green  produce, 
«  3,^73^  lbs.  of  diy  produce,  and  297 1  Ibe.  of  nutri- 


Tbe  total  number  of  species  of  A  ira  known  to 
botanists  is  about  thirty;  and  the  most  inter* 
eniiiig  of  these  to  British  agriculturists,  addi-> 
tioBal  to  the  limr  wo  hava  notioed,  are  the  ftHoir- 
'  ing:  Aipi  imSffaiOj  smooth-sheathed  hair-grass, 
,  indigenous  on  the  lofty  mountains  of  Scotland ; 
'  Am  tntndatOf  Pennsylvanian  hair-grass, a  native 
I  of  Hoith  America,  introdaoed  to  Britain  in  1819 ; 


Atra  media,  intermediate  hair-grase,  a  native  of 
t^io  south  of  Euri^'po,  intr-ul-iccd  tn  Britain  in 
IbiO;  Aira  pnlcl<<Ua^  pretty  hair-grass,  a  native 
of  Spain,  and  an  annual,  introduced  to  Britain  in 
1690;  Aim  caryopkiiBMt  rilvery  haip-graee,  an  an- 
nual, and  indigenous  in  sandy  pastures  in  Britain ; 
Aira  canescens,  grey-panicled  hair-grass;  Auxi 
pmcox,  early-fiowering  hair-grass ;  and  a  newly 
diaoovered  and  mmamed  epeeiea,  quite  reeently 
introduced  firom  Van  Dieman*s  Land.  But  only 
about  eighteen  of  the  species  are  retained  in  the 
genus  by  the  most  recent  systematic  botanists ; 
and  aeveral  of  thoee  we  have  named,  aa  mSi  as 
aome  others,  are  aligned  to  newly  erected  genera, 
or  renrmncred  amAni^  rM  jronom  in  classifica- 
tions founded  upon  minute  and  obscure  oharac- 
tenj—Sindnf't  Mortnt  €hnminm»  Whiummns. 
— Loudon^i  JBn^depadia  of  PlanU  and  Hortxt* 
Briiannievt*. — CaUtlogw  of  the  Highland  Society's 
Mxueum. — Treaiim  on  Huebandty  in  Lib,  of  Uee- 
ful  Knotoledge. 

AIR-CELLS  or  iMrnnm.  Oa?itiaa  oontaining 
air,  in  the  leaves,  stems,  or  ot^T  parts  of  plants. 
In  water  plants,  particularly  in  the  Fuci,  they 
are  distinct  and  large,  and  consist  of  small  and 
veiy  regnkr  yeeiolea  of  oeUnfav  tiaeve;  and  when 
cut  open  and  examined  by  the  microscope,  thoy 
are,  in  many  instances,  seen  to  posses  eurpapsing 
beauty.  Their  design  seems  to  be  to  make  tlie 
planta  float.  In  terreatrial  planta,  or  aooh  aa  do 
not  float,  they  are  of  more  infrequent  occurrence, 
much  loss  definite  in  form,  and  of  totally  un- 
known use.  Familiar  examples  of  them  are  the 
chambera  in  the  ^th  of  the  wa]nnt>tTee^  and  the 
tubes  or  cylindrical  oavities  in  the  stems  of  the 
garlic,  the  bamboo,  nnd  the  British  grasses.  Their 
form  in  the  genus  ±^uieetum  is  not  a  little  re- 
marhable:  a  ohief  cavity  ooonplea  tl»  centre  of 
the  stem ;  a  series  of  smaller  cavities  occur  round 
this  in  a  circle ;  another  series,  larger  than  the 
preceding,  and  alternating  with  them,  occurs 
round  them  in  aeeoond  drole ;  and  the  whole  con- 
stitute aoaritonagroapof  very  singuhir  symmetry 
arj(l  beauty.  The  name  air-cells,  however,  is  not 
at  ail  au  appropriate  designation ;  for  it  suggests 
the  idea  of  cells  similar  to  those  of  the  oellular 
timne,  and  at  the  aame  time  danoteo  gape, 
spaces,  and  cavities  of  widely  different  form  and 
character, — tubercles,  cylinders,  hollows,  and  la- 
cerations,— some  wholly  occupied  with  air,  and 
otheia  partitioned  into  a  aeriea  of  diambeii.  Tet 
"  where  spaces  containing  air,  and  communicat- 
ing with  the  stomata,  occur  in  the  parenchyma 
of  the  leaves,  as  we  learn  from  the  observations 
of  M.  Ad.  Brongniart  tiiat  tliey  dien  do  ooenr, 
as  in  the  case  of  floating  leavei^  there  the  appel- 
lation of  air-cella  may,  peihapB,  be  ntfBciently 
appropriate." 

AIRINO.  Bxwdaiiig  saddle,  carriage,  idle- 
draught,  or  invalid  horses  in  the  open  air.  When 
conducted  with  moderation,  and  adapted  to  the 
condition  of  the  animals'  health  uxd  the  nature 
of  their  feeding,  it  preventa  awelliiig  in  the  limbs. 
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improves  the  tone  of  the  fhnaidi,  strengthens  the 

lungs,  and  promotes  the  general  health. 

Alliol'SlS.  A  small  genus  of  exotic  grasses 
of  the  AgroitU  iiunilj,  but  taking  the  name  of 
Ainfm  from  its  chise  lesembbnoe  to  the  genus 
^  lira  of  the  Bromut  iamilj.  Seven  species  are 
known ;  two  of  these,  the  short-leaved  and  the 
agrostis-like,  have  been  transferred  firom  the 
genos  Aira;  anct  three,  the  haadsmos^  the  glo- 
bose, and  the  obtuse-leaved,  have  been  introdooed 
to  Grent  Britain  ivithin  the  last  twenty  years. 
All  are  pcrcimial  and  hardy ;  but  they  are  either 
quite  nninterestiog  to  the  farmer,  or  at  best  but 
ourioiit. 

AIR-PLANTS.  Plants  which  can  live  sus- 
j if  nrl od  in  the  air,  independent  of  m\\,  and  draw- 
ing ail  their  nouritihment  from  the  gases  and  the 
moistoTS  of  the  atmosphere.  They  require,  of 
COOTse,  to  be  supported  by  some  suspending  ob- 
ject, but  they  derive  from  it  only  a  mechanical 
use,  and  do  not,  like  lichens  and  fungi,  treat  it  as 
a  Bonroe  of  nonrishment;  and  though  they  have 
the  power  of  Hl^ng  by  suspension,  they  sooner 
lose  their  energy,  or  exist  during  a  considerably 
shorter  time,  than  if  they  were  supported  and 
partly  nourished  hy  the  soil  AH  are  natives  of 
ver}'  hot  countries,  and  belong  to  the  two  tribes 
BromdiacefTe  and  Orrhi'li'ty.  The  mose-like  TU- 
landtia  utneoidu  grows  in  festoons  upon  the 
branohes  of  trees  in  the  moist  districts  of  tropical 
America,  and  the  sweet-smelling  TiUandda  xiph- 
ioides  adorns  the  halmnins  rf  honses  in  Buenos 
Ayres ;  but  these — which  are  the  chief  BromeUa- 
ceous  air-plants — ^havc  hitherto  not  been  culti- 
Tated  in  tiiis  oonntry.  Even  Oichideons  air- 
plants — though  they  comprise  many  hundreds  of 
beautiful  species,  and  though  they  hav^  of  late 
years  become  somewhat  common  lu  the  hot- 
houses of  good  florists  were^  si  %  noent  period, 
regarded  in  Europe  as  distant  and  ahnost  fabu- 
lous wonders  of  the  East,  and  even  yet  are  far 
from  being  properly  understood  by  many  garden- 
en  and  smateots  who  have  attempted  tbeir  ool- 
tivation.  Ibe  most  conspicuous  geneirft  are  J«r- 
t<f«,  comprishig  about  eleven  species,  Vanda, 
comprising  about  six  species,  and  Saroanthua, 
oomprising  about  five  speetea;  ai^  the  first  of 
these,  as  their  name  implies,  are  the  type  of  the 
whole  air-plant  tribe.  "  The  true  species  of  this 
genus,"  remarks  Mr.  Loudon  in  his  Enoydopeedia 
of  Plants,  **aM  bsjond  all  comparison  Uie  most 
delightful  prodnotioDS  of  the  vegetable  worid. 
Their  flowf^rs  ar^  nrrayed  in  long  spikes  or  ra- 
cemes of  delicate  colours  and  delicious  fragrance. 
Hung  up  in  a  room  in  their  native  country,  a 
little  before  flowering,  they  oontimm  to  wiliidd 
their  blossoms  in  gradual  succession  for  many 
weeks."  The  air-plants  nati'mlly  abound  in  the 
damp,  hot,  shady  forests  ut  the  torrid  zone  of 
both  the  old  werid  and  Amoriea,  hanging  on  tiie 
liranches  of  trees,  clinging  to  rocks,  or  creeping 
among  moss,  by  the  side  of  fountains  or  cloee  to 
the  spray  of  waterfalls;  they  occur  principally  in  ^ 


Braail,  Pwn,  Meadoo,  the  West  In^es,  Madagss- 

car,  Nepaul,  and  the  whole  of  the  Indian  archi-  i 
pelago  •  they  have  been  found,  to  the  amount  of  ! 
three  hundred  qpecies,  in  the  single  island  of  ^ 
Java,  and  are  desetibod  as  there  onnDDaitting  the  | 
trees  by  thousands,  and  combining  with  hiiga  i 
climbers  and  fricrnntic  grasses  to  maintain  among 
the  forests  a  perpetual  dampness  and  gloom;  and  \ 
when  artifiofaitty  onltivated  in  tiie  hot-hooses 
of  Britain,  they  require  *  hi^  temperature,  a 
shaded  or  gloomy  light,  an  exceedingly  moist 
atmosphere,  a  dry  position  for  their  roots,  and, 
above  all,  an  annual  season  of  repose.  The 
neglect  of  the  last  <Mf  these  requisites,  fiur  men 
than  the  neglect  of  nny  of  the  others,  has  hitherto 
occasioned  them  to  languish  or  die  with  nuincr-  \ 
ous  cultivators.   But  if  a  fair  proportion  of  gar- 
deners iriU  kospthom  groirii^dnihQgiiro4hiidi  ' 
or  three-fourths  of  the  year  by  means  of  heat, 
shade,  moisture,  and  perfect  drainage — and  will 
throw  them  into  repc^  during  the  remainder  of  : 
the  year,  by  withdrawing  from  them  nsailyafl^  : 
moisture  and  meet  of  the  shade— air-filaaiB  sf  : 
surpassing  beauty  and  exquisite  fipagnin<*o  may 
soon  become  the  gorgeous  and  delicious  orna- 
ments of  our  dwellhaigsr-^nqwadod  from  tht 
ceilings,  and  diffusing  clouds  of  odonis,  aa  they 
have  long  done  in  the  houasscf  th«  Ciuimse.  Sss 
AsBATiox  and  Obouij>e£.  ' 

AIR-TESSraS.  T^gstabb  -vaseolar  organs, 
supposed  by  swme  vegetable  physiologieta  to  be 
employed  in  the  inhalation  of  air.   The  spiral 
tubes  of  plants  are  regarded  by  most  physiologists  . 
as  vessels  for  conveying  sap ;  but  they  were  sup-  ■ 
poeed  hf  Dvem  and  DeoandoUe  to  possea  some 
slight  resemblance  in  stnicture  to  the  trachea  of 
animals,  and  presumed  to  he  used  like  thtfe 
organs  for  the  conveying  of  air.   But  air  seems  . 
to  httve  fiot  aooosB  to  tho  learns  and  to  other 
parts  of  i^ants  quite  independently  of  the  spiral 
tubes;  and  strong  reasons  exist  for  concluding 
that  Drew's  and  Decandolie's  opixuon  of  these  : 
vessds  is  unsound.   See  artlele  YabooxiAB  0»- 

QASS. 

A  JITAPAR — botanically  ITcra.  A  sm;\ll  frcnug 
of  tender,  evergreen  shrubs  or  small  trees  of  the  I 
euphorbia  ftmQj.   Onlj  two  species,  Crepitant  \ 
and  «Stn^pMS,are  known;  and  both  are  natives  , 
of  South  America  nrid  thp  Wpst  Indies.    The  | 
Ajvjafor  is  remarkable  for  its  milky-looking  juice  j 
of  poisonous  quafity.  Tt  was  found  in  the  Span-  ; 
ish  West  Indies,  and  introduced  thence  to  the  I 
British  American  colonics ;  and  about  eighty  or 
ninety  years  ago,  it  became  pretty  common  in  the 
superior  class  of  English  gardens.   It  was  ori- 
giiiall]roBnod  bf  Hemandet        Oftqpdans/  and 
it  afterwards  received  the  popular  names  of  the  ' 
sand-box-tree,  and  the  Jamaica  "walmit-trc-o.  It 
acquires  a  height  of  twenty-four  feet  in  the  West 
IndiM,but€loiil^twdv»  oriMtrteen  i&  Bni^aad. 
Its  stem  is  ligneous  but  soft;  its  branches  are 
numerous,  scarred,  and  very  juicy ;  its  leaves  arc  ' 
;  heart-shaped, — ^the  hirgert  eleven  inches  long  and  i 
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ALABASTER. 

nine  inches  hrmd ;  Its  male  flowers  iraue  from 
between  the  leaves,  on  foot-stalks  three  inches 
lo9^  and  form  a  close  spike  or  column,  ly  ing  over 
oeeaiMilier  like  the  anlei  of  fiihee;  ^  female 
flowers  grow  at  a  digtaace  from  the  male  flowers, 
and  exhibit  a  long  fumiel-flhaped  tube,  spreading 
It  the  top,  and  divided  there  into  twelve  reflexed 
pirts; aiiil  the  eeed- vowel  Is  %  compressed,  ligne- 
008  capsule,  divided  hy  deep  ftmrowt  into  tvel've 
oelU  containing  each  one  large,  round,  oompressed 
leed,— and  when  the  capsule  is  ripei  it  bursts 
«ididas(iefi>roe,  flinging  theeeedttoaffistaDoe, 
lod  making  the  peculiar  explosive  sound  which 
proctired  for  the  plant  the  specific  designation  of 
Cr^itaat.  The  Ajuapar,  from  the  great  size  and 
die  line  fttdoM  of  its  leaves,  constitutes  a  be&u- 
tifal  mvrij  ill  %  ooUoction  of  tender  shrubs ;  and 
Then  kept  warm,  and  duly  watered,  it  retains  its 
leaves  and  its  verdure  throughout  the  year.  Ite 
apsnles  were  earlj  used  by  the  West  Indians  to 
cuntain  «nd  fat  writing;  fuid  hence  the  name  of 
sand-In 'x-trce.  But  the  eminent  and,  at  the  same 
time,  fearful  property  of  the  i)l:iiit  is  its  abound- 
ing in  a  very  poisonous  juice,  which  possesses  the 
qipniufle  and  tonM  of  tiw  qiuJitiet  of  milk. 
This  juice  is  used  to  poison  the  water  of  rivers, 
m  order  that  large  quantities  of  iish  may  be  killed 
aod  obtained ;  and  when  recently  drawn  from  the 
pkiii,itprodaoea  Tery  penddou  effects,  reeem- 
biing  the  symptoms  and  pains  of  ttyripelas,  by  its 
mm  exhalntions,  upon  persons  examining  it,  or 
remaiuiug  for  a  few  hoars  in  the  same  hoiuie  in 
wlndi  it  is  placed.  **  This  vegetable  sap,"  says 
3L  Boossingault,  "  would  perfectly  resemble  that 
of  the  cow-tree,  if  it  wcro  not  slightly  yellowish. 
It  has  no  smell ;  its  taste,  which  is  very  httle 
atthed  at  fiiat,  soon  etiuet  ywj  violent  irrita- 
tion,  U  leddens  the  colour  of  turmario ;  mineral 
»cids  prodnce  in  it  a  white  and  viscous  curd ;  the 
ouTounding  fluid  is  clear  and  of  a  yellow  colour, 
left  to  itadi;  tlM  milky  sap  of  the  jSiim 
jifUi  ill  the  pradmte  «f  the  putrefaction  of 
oaeum.  It  contains  an  azotised  substance 
sunilar  to  gluten  or  caBeum,  a  vesicating  oil,  a 
CTjstaDized  substance  having  an  alkaline  reac- 
licm, malate of  potaah, nitnla  ef  potash,*  nit  of 
^  (the  malate  ?),  and  an  odorous  azotised  prin- 
djie,"  [BoumngaviWt  Rural  Eronomy.'] 

ALABASTER.  A  fine  and  beautiful  kind  of 
white  6too«^  diher  carbonnte  of  lima  or  mlphate 
<:^f  lime,  used  for  ornamental  purposeL  The  ala- 
Wcr  box  of  the  ancients  contained  perfumed 
ui^ents ;  and  seems,  in  many  instances,  to  have 
been  nann&etaxed  from  the  stalaotitio  and  sta- 
lagniitic  stones  of  spar  cavea.  The  perfumes  de- 
puted in  the  box,  as  in  the  caw^  mentioned  in 
tiie  history  of  our  Bedeemer,  were  often  "  very 
fxcioii^"  anduve  vanally  employed  in  the  hon- 
oonble  anointing  of  the  head  of  gueata.  The 
sl&baater  of  modem  times  is  seldom  or  never 
<>oderrtood  to  include  either  stalactitio  matter, 
vlAaantUe,  or  any  other  form  cayba— ta  of 
fine;  but  ii  Mentiiied  with  the  ilnaak  and  poreat 
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lithological  specimens  of  gypsum.  This  is  too 
fine  and  costly  for  the  farmer's  purposes, — differ- 
ing widely  from  the  common,  coarse  kinds  of 
gypoom,— aami-transpaient,  anoir-whitek  aadly 
worked  into  vises  and  other  omamentidi  urticles, 
but  rarely  occurring  in  sufficient  mapjses  or  of 
Buifident  hardness  to  be  used  in  statuary.  The 
best  ia  found  in  Toicftny ;  and  some  rather  good 
aofta  OOOnr  in  Derbyshire  and  Staffordshire,  and 
are  there  manufactured  into  toys  and  small  orna- 
ments.  See  Gtpsdm* 

ALATBlOii^Br^bolanicaHyiaabwwmiserrtjmtw. 
A  numbw  of  vadetias  or  sub-speoiea  of  evergreen 
shrubs  or  small  trees  of  the  Rlinmnus  or  buck- 
thorn &mily.  They  appear  to  the  unpractised 
eye  to  have  closer  connexion  with  the  genus 
Phillyrea  and  the  genus  Ligustrum  than  with  that 
to  which  they  really  belong;  and  though  only 
sub-species,  they  present,  to  an  ignorant  or  a 
careless  observer,  as  broad  apparent  difi*crence8 
among  themselves  as  those  which  occur  among 
plants  of  totally  unconnected  genera.  Miller 
treats  tliein  as  corT^tituting  a  genus  of  them- 
selves; not  a  few  nurserymen  have  confoundcci 
some  of  them  with  the  genift  niillyren;  and  a 
very  general  popular  opinion  asBtgns  to  some  or 
all  of  them  the  names  of  blotched  phillyrea, 
mock-privet,  and  evergreen  privet.  Any  eye, 
however,  can  at  a  gbaoe  distinguish  tiiem  from 
pbmts  of  the  phillyrea  or  mock-privet  family  by 
the  alternate  position  of  their  leaves, — t  he  fea- 
ture, in  fact,  to  which  they  owe  their  name ;  and 
any  botanical  obaerver  inrtantly  detecta  them  to 
belong  to  a  totally  diftrent  genni,  bj  the  struc- 
ture of  their  flowers.  Their  features  of  distino- 
tion  from  ligustrum  or  common  privet  are  still 
more  obviona. 

Three  principal  attb-epecies  of  alatemus  are 
cultivated, — the  common,  the  broad-leaved,  and 
the  jagged-leaved.  The  common  alaternus  is  re- 
markable for  the  number  of  its  established  and 
known  varietieai  and  ftor  the  freedom  with  which, 
when  raised  from  seed,  it  sports  into  new  varie- 
ties. The  chief  of  the  old  or  long-established 
and  distinctly  marktid  varieties  are  the  larger 
alatemna,  the  amaller  alaternus,  the  gold-striped 
alaternus,  the  silver-striped  alaternus,  and  the 
blotched-leaved  alaternus, — ^the  last  very  gener- 
ally called  the  blotched-leaved  phillyrea.  The 
ordittarj  aorta  of  the  oonmion  alalemna  have 
ovaly  crenated,  lucid-greei^  and  very  beautiful 
leaves;  and  in  April  they  produce,  in  little  clus- 
ters and  from  the  wings  of  the  leaves,  greenish- 
oolonred  iowera,  which  are  followed  bj  banies. 
The  variegated  sorts  not  onlj  diq^Iay  a  pleasing 
diversity  of  colour  during  summer,  but  so  singu- 
larly alter  their  appearance  in  winter  that  iK>uie 
are  brown,  others  are  red,  and  others  are  green 
on  their  shaded  side  and  red  on  their  aanned 
side. — ^The  broad-leaved  alaternus  greatly  excels 
in  appearance  all  the  varieties  of  the  common 
alafairnus ;  and  it  may  either  be  kept  down  to 
the  CMiditica  of  an  under»hwib»  or  sent  easily 
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iklt  to  Um  hdgM  of  a  tooriag  tno.  Ito  Imm 
are  mora  hoMt-dukped  than  tliOMof  tbe  oominon 

alaternus,  and  have  a  fine,  paining,  strong  ver- 
dure during  both  summer  and  winter. — The 

jagged-laav^  ahitmmi  Wkrt  widely  in  appear- 
ftikoo  from  the  othen,  y«t  is  a  good-looking, 
straight-growing  tree.  Tt?  hnrk  ia  smootli  and 
fine  in  eummer,  and  asfiumcs  a  reddish  hue  in 
winter ;  and  its  leaves  are  long,  lanoeolftfte,  naootii, 
diiniiig,  Mud  with  pf«"^k«'  and  strongly-charao- 
trrrd  serratures.  Some  variegated  sorts  of  the 
jagged -leaved  alaternus,  with  silver  and  gold 
stripes,  are  exceedingly  beautiful  but  so  unoon- 
■tMit  and  fitftil  Afttf  unless  th^  nodve  peculiar 
culture  in  the  worst  kind  of  hungry  soil,  they 
will  lose  their  stripes  and  revert  to  plain  green. 
Numbers  of  other  varieties  of  alaternus  might 
be  named,  but  tbey  agree  io  nearlf  with  aome 
of  the  main  varieties  as  not  to  l)e  worth  separate 
notice.  Several  varieties  of  the  common  alater- 
nus were,  at  one  time,  in  great  favour  for  hedges 
and  for  planting  againat  walls  and  oni^mildings 
\  to  oonoeal  deformitiea  and  make  an  ornamental 
appearance ;  but  they  were  found  to  be  far  too 
troublesome,  and  in  other  respects  unsuitable, — 
and  hj  a  revnhion  of  ftdiiun,  they  went  totally 
into  diai^iite.  All  the  sorts  grow  well  in  a  dry 
gravelly  or  Randy  poil.  Plants  intended  for  hedges 
or  under-sbrubs  should  be  raised  from  layers ;  and 
plants  intended  to  aantiM  ft  tN»4i]cefbnn  ihould 
be  raised  firom  aeedy^-^nd  die  latter,  if  tliar  lead- 
ing shoots  be  enooungedy  will  grow  to  a  height 
of  18  or  20  feet. 

ALBINO.  A  Spanish  word  applied  to  indi- 
viduals of  the  human  raoe  who  have  the  skin 
and  hair  white ;  the  iris  very  pale,  bordering  on 

i  red ;  and  the  eye  so  sensible  that  they  cannot 

I  bear  the  light  of  day.  This  condition  is  seen 
mote  Hreqnently  in  the  negro. 

The  ilttino— called  Blafard  on  the  continent 
of  Europe  ;  B^da-f,  Chaerdas,  or  Kakerlaks,  in 
India ;  WhiU-Ne^ro  or  JJondotj  in  Africa ;  Da- 
rim  in  America  ia  an  individiial  malformation 
or  degeneration  in  the  colouring  matter  of  the 
skin  and  hair,  tisually  dying  with  the  individual, 
but  sometimes  becomes  hereditary,  and  is  trans- 
mitted to  their  offspring.  It  prseenta  the  tame 
characters  in  whatever  raoe  it  appears,  and  is 
found  likewise  among  the  lower  animals. 
The  human  Albinos  are  of  a  feeble  oonstitu- 

i  tion,  the  skill  of  a  dnU  white,  the  eyes  weak  with 
the  iris  red,  and  the  hair  of  a  pale  yellow.  They 
are  most  commonly  found,  or  at  least  are  most 
remarked,  sumong  the  races  of  dark  oomplezions. 
At  Java,  they  are  reported  to  form  a  wandering 

.  and  pfoaeribed  race,  roaming  in  the  woods  under 
the  name  of  Chacrt^ns.    Labillardi^re  observed 

!  an  Albino  female  of  Malay  descent  upon  one  of 
the  Friendly  Ishinds.  The  Albinos  of  Ceylon, 
called  Atfas  or  Bedoty  appear  to  belong  to  the 
Hindoo  rncp.    They  are  also  found  among  the 

'  Papros:  aad  iiave  been  seen,  })ut  very  seldom, 
among  the  Ilyperboreans.   A  whit-e  Degress  from 


Madagasearwaaobservad'bjM.BotydeSt'Vln-  , 

cent ;  she  had  two  dkiUren,  the  one  by  a  white, 
the  other  by  a  negro.   Each  of  these  children  \ 
presented  intermediate  characters  between  its 
parents,  having  the  Tisaal  tiaits  of  tiia  ftflwr 
combined  with  the  Albino  featoree  and  white 
hair  of  the  mother.   Albinos  are  reported  to  be 
common  in  the  woods  of  the  Isle  of  France.  They  , 
are  alao  common  on  theoontinsntof Aftien.  In. 
America,  the  most  remarkable  are  the  Dariena,  j 
who  rrpide  in  the  isthmus  connecting  the  nor-  | 
thern  and  southern  portions  of  that  continent. 

The  want  of  oolour,  or  alhinum,  in  animal  and 
vegetable  bodies,  when  th^  an  said  to  be  leueom 
or  rchite,  has  its  proximate  cause  in  the  original 
want,  or  the  diminished  secretion,  of  the  coloured 
layer  of  mucous  net-work  placed  immediately 
nnder  the  epiderada,  or  outer  akin  of  nnimak  ' 
With  plants,  this  is  owing  to  the  inert  secretion 
of  the  green  matter,  or  chromule,  and  its  ceasing 
to  colour  the  cuticular  tissues.  In  all  species, 
softness  and  moisture  are  the  rcsnlts  of  thia  albiB- 
ism  or  whitenees.  Its  ultimate  cause  is  the  want 
of  vital  energy,  arising  either  from  the  prolon^d 
absence  of  the  influence  of  light  upon  the  organic 
structure,  or  fhnn  the  intensity  of  a  long-con- 
tinued cold.  Its  effects  may  be  either  alwolnls 
find  total,  or  merely  partial  and  local,  even  among 
the  white  varieties  of  animals  and  plants.  Its 
general  tendsney  is  to  effendnale  all  being*. 

Aocidental  albinism  may  arise  from  old  age,  or  : 
the  want  of  a  continued  renewal  of  this  coloured 
layer,  which  communicates  its  hue  to  the  hair, 
feathers,  or  soales.  It  may  be  even  induced  be- 
fore old  age  by  diaeaao,  or  bj  the  abaenoe  <^  the 
usual  suppUcs  of  nutriment,  or,  among  animals,  , 
by  the  violence  of  fear  or  any  sudden  emotion, 
which  may  serve  to  withdraw  from  the  extericur 
of  the  bodj  its  sseretions,  and  render  tlie  ddn 
pale,  or  the  hair  white.    There  is  also  an  ncci- 
dental  albinism  from  the  mechanical  injury  of  , 
the  mucous  pigment,  arisiiig  from  the  bruising 
or  tearing  of  the  skin,  and  en  these  qrats,  white 
hair  orfeathefswiUariseintheidaoeof  ooloured  j 
appendages.  ( 

An  opposite  state  of  deep  blackness,  or  mdanUm, 
when  the  surfitee  is  said  to  be  mdmm  or  Uack^ 
arises  from  the  superabundance  of  the  xnucooi 
subcutaneous  tissue  in  animals  and  plants,  in 
which  carbon  exudes  towards  the  exterior.  Such 
are  n^rocs,  and  sll  bbdt  or  dark^birown  animals, 
lurid  and  venomous  plants^  as  the  Solaneso.  This 
state  of  the  skin  is  well-fitted  for  skif",  resplen- 
dent with  light  and  heat.  It  is  attended  in  in-  i 
dividuals  with  diyncss,  rigidity,  and  shortness  of 
stature.  Excessive  oold,  combined  with  the  ab- 
sence of  light,  serves  to  drive  the  nutritive  and 
repairing  juices  for  from  the  skin.  This  kind  of 
albinism  is  especially  remarked  in  animals  in- 
habiting the  hii^est  mountains  and  the  polar 
regions,  where  they  become  white  in  winter  and 
coloured  in  sumiripr.  The  lirpc  Kpccip«  of  the 
porcupine  exhibit  thusu  aiteruate  amiuia.tions  of 
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white  and  brown,  which  are  due  to  the  altema- 
ti' ns  of  summer  and  winter.  A  eimilar  effect 
might  be  produced  on  live  ^rrowB,  bj  plucking 
the  tethen,  and  rabUngtbdr  naked  bo^M  with 

qtirit-<tf-wine.  The  feathers  which  then  succeed 
remain  white,  becai'i?e  the  alcohol  prevents  the 
M!cretioiL  of  the  colouring  suboutai^u«  matter, 

•poodittg  dbet  may  be 

upon  the  mammal  in. 

ALBIKUM.   Cotton  weed. 

AIiBUMKN.  A  MMtitiMiit  princi0«  of  w- 
pniinif  biidi— ,  nearly  identical  with  the  white 

of  cgcr?.  Tt  is  one  of  the  most  common  and  im- 
portant of  the  substances  of  animals,  and  abounds 
in  both  th^  flnids  and  thcdr  solids.  It  forms  a 
chief  and  essential  part  of  the  blood ;  it  is  a  prin- 
cipal  inf^edient  in  the  fluid  which  moistens  the 
mtemal  cavities  and  organs  of  the  h<*dy  ;  it  con- 
stitutes the  grand  prindple  infuflod  into  the 
system  bj  the  nouridung  portioDt  of  both  uu- 
roal  and  vegetable  food ;  it  alwunds  in  the  bones, 
the  muscles,  the  glands,  the  momhranee,  and  the 
skin ;  and  it  forms  the  principal  part  of  nails, 
hair,  hmm,  wd  ourtihgo.  It  If  mnoh  Im  ■him- 
d&nt  In  vegetables  than  in  ammals ;  yet  it  occurs 
in  the  green  fecnlent  matter  of  almost  all  plants, 
Lq  the  young  shoots  of  trees,  in  the  juices  of  al- 
moods  and  other  enraUve  wedi,  and  in  tibe  per- 
vading sap  of  a  oonndenhlo  proportion  of  plants ; 
-ri  it  exist'  in  large  quantity  in  all  vegetable 
suWiancea  which  are  meet  nourishing  as  food, 
and  in  all  inch  vegetables  as  ftnnsnt  withoat 
yeast,  and  furnish  stimulating  drinks  of  the  na- 
ture '"'f  cyder,  ale,  or  wine,  such  as  the  seeds  of 
ail  gramineous  plants.  Its  properties,  as  it  exists 
in  animals  and  in  vegetables,  or  in  the  several 
indiTidaala  of  the  two  kingdom^  aie  believed  to 
l  -o  perfectly  uniform.  Its  composition,  according 
to  the  analysis  of  Gay-Lussac  and  Th6nard,  com- 
prises, in  every  100  parts,  62  663  of  carbon,  23*872 
of  onTgeii,  15706  of  nitsogen,  and  7*M0  of  hj- 
drogen.  By  other  aoaljaet  it  has  been  refpie- 
•  oontaining 
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By  experim. 

Atmn«. 

By  calcul. 

54-84 

400 

54-70 

709 

310 

6-9-2 

15-83 

60 

15-84 

Sl'TS 

lao 

21  47 

0-33 

•5 

0-35 

0-68 

2 

0-72 

C  i  carbon,  , 
bydrogen, 
mtrogen,  . 
oxygen, 
phospboros, 
•ulphur. 

Its  grand  feature  of  interest  to  the  farmer  is  its 
oontaining  so  large  a  proportion  of  nitrogen ;  for 
ii  ie  this  festare  whioh  identifies  it  with  the 
BotritioDe  quality  of  the  best  kinds  of  v^table 
prodnce,  and  makes  it  an  exponent  of  the  inti- 
mate or  rather  necenary  connexion  which  exists 
bctweqi  the  ooUivation  of  the  cereal  grasses  and 
the  sostenanoe  of  man  and  the  lower  animals  in  a 
civilized  condition  of  society.    See  article  AzoTS. 

The  white  of  an  ^g  consists  of  albumen  held 
iAMlntioB  1iyaHttbwaler,aiid  combined  with 
a  vef7  anil  povlioii  of  salt ;  and  ii  may,  for  evexy 


practical  purpose,  be  rcparded  as  a  specimen  of 
pure  albumen,  and  applied  to  alhuminous  uses. 
This  substance  exhibits  the  remarkable  character  ! 
of  poeieiriiigoneoetofpfopertieiaflaflnid,aiid  | 
of  being  convertible  from  a  fluid  to  a  solidified 
condition,  and  possessing  a  totally  different  set  of 
propertioi  as  a  solid.  If  a  quantity  of  the  fluid 
be  placed  in  an  open  vessel,  it  will  speedily  pu- 
trefy, or  b^in  to  resolve  itself  by  decomposition 
into  its  elements ;  hut  if  a  small  portion  of  it 
spread  out  in  a  thin  layer,  and  subjected  to  a 
oonent  <rf  dij  ur>  it  wfll  sdidify  into  a  hard, 
transparsnt  substance  like  horn,  and  will  be  as 
durable  or  unchanging  in  its  new  form  as  the 
claws  of  a  bird  or  the  nails  of  a  man.  When  any 
portion  of  the  fluid  is,  in  any  manner,  acted  on 
by  a  certain  degree  of  heat,  it  undergoes  a  kind 
of  solidification,  which  is  peculiar  to  itself,  and 
bears  the  name  of  cooffvlatiorif  but  which  is  of 
too  unique  and  subtle  a  nature  to  be  as  yet  under- 
stood hj  ohenists.  The  coagulation  oommenoes, 
at  a  heat  of  about  134°  of  Fahrenheit,  by  the  for- 
mrttinn  of  filiform  or  fibrous  streaks;  it  proceeds, 
at  a  heat  of  about  160*^,  to  the  conversion  of  the 
entire  fluid  into  a  thiek  dsstie  pasts;  and  it  tcc^ 
minates,  at  a  heat  of  212®,  in  the  compression  of 
the  whole  into  a  dry,  shrunk,  hard  mass  of  al- 
most the  appearance  of  horn.  In  the  proportion 
in  whi<di  the  wlute  of  egg  is  diluted  with  water, 
a  higher  degree  of  heat  is  required  to  effeet  the 
successive  dcj^rees  of  coa!]ful;i(ion.  Albumen  is 
also  coagulated,  but  with  somewhat  different  ap- 
pearanoeo  and  result^  bj  alcohol,  vitriol,  aqua- 
fortis, hydrochlorio  add,  the  various  metallic 
salts,  and  galvanic  action.  Fluid  albumen  is 
easily  soluble  in  cold  water ;  but  coagulated  al- 
bumen is  as  insoluble  as  horn.  The  white  of  egg 
is  an  excellent  darifier  of  liquids,  and  an  efiectnal 
antidote  to  the  •virulent  poison  of  corrosive  sub- 
limate, by  decomposing  the  chloride  of  mercury. 
Peschier  states  that  one  egg  is  required  for  every 
four  grains  of  the  poison.  It  is  alio  an  antidote 
against  poisonous  preparations  (^copper,  Buch  as 
blue  vitriol  and  verdigris.  See  Gmttkn. — Philo- 
tophuxd  TrantactionSf  voL  xc — Vrt't  Dictionary. 
—Liibig's  Ckemutry^£*ith'$  Botanical  Ltxioon. 

ALBUMEN.  An  Oigan  or  organic  substance 
in  the  seeds  of  many  kinds  of  plants.  A  pulpy 
matter,  in  which  the  embryo  of  seeds  is  first  de- 
veloped oonstitntes  the  mdimental  albumen,  and 
occurs  in  all  seed-producing  planta ;  but,  in  some 
plants,  such  as  the  turnip,  the  pea,  and  tlip  V"  an, 
this  is  gradually  and  at  last  totally  absorbed  as 
nntrinent  by  the  growing  seed,  and  in  others, 
such  as  cocoa-nut.  the  castor-<nl  plant,  and  the 
cereal  grain.",  it  is  developed  and  hardened  into 
a  permanent  albumen,  which  cither  pcrfonns  the 
meet  important  services  in  the  prooeBs  of  germi- 
nation, or  is  subservient  to  eoonomical  purposes 
of  the  highest  value.  Thus,  the  albumen  of  the 
cocoa-nut  is  both  the  meat  and  the  milk  of  that 
firuit ;  the  albumen  of  the  cereal  grasses  furnishes 
the  floor  of  grain;  the  aUranen  of  theeastoiHnI 
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plant  funuflhes  the  castor  oil  of  medicine ;  and  | 
the  albumen  of  the  plant  Theobronia  funii-hos  the 
well-known  chocolate  and  cocoa  of  the  grooery. 

ALBURNUM,— popularly  Sapwood.  The  new- 
est formation  of  woody  matter  in  trooa,  or  the 
soft  ligneous  layer  between  the  dnrnm'  Ti  and  the 
liber, — between  the  portions  popularly  called  the 
timber  or  heart-wood,  and  the  bark.  It  is  formed 
by  tiie  depoMtion  of  the  oMnbium  or  elsbonlecl 
!  sap  between  the  alburnum  of  the  former  year  and 
'  the  Imrk  ;  it  consists  wholly  of  vegetable  tissue, 
:    and  serves,  while  in  the  statu  of  tdbumum,  as 
I  the  <^iief  ohannel  of  the  sap's  aeoent  fmm  the 
root  to  the  leaver ;  it  continues  in  the  state  of 
alburnum  only  till  a  new  layer  of  deposition  be 
made  by  the  cambium ;  and  it  then  beoomee  in< 
oteanngly  harder  and  denser,  and  of  a  duller  and 
deeper  shade  of  colour,  till,  in  the  course  of  a 
year,  it  totally  ceases  to  be  sapwood,  and  s 
aessee  the  oharacter  of  ihe  outer  layer  of  duramen 
orheariwoodof  thetree.  TheTegetabletimee, 
or  aoft  vascular  organs  which  constitato  it,  are 
:  wholly  occupied,  during  its  albumous  period, 
I  with  the  circulating  sap,  but  serve,  when  it  is 
I  becoming  heartwood,  for  the  reception  of  hard, 
inert,  and  immoreaUe  secretions.  Thealbomam, 
in  it?  true  state  of  sapwood,  is,  in  consequence, 
soft  and  very  perishable  ;  but  when  converted 
into  duramen  or  heartwood,  is  hard  and  oom- 
I  paratiirely  durable.   The  vaaoular  cargana,'  ao 
1  long  as  occupied  with  circulating  sap,  and  con- 
i  fitttuting  alburnum,  are  technically  said  to  be 
living ;  but  when  deprived  of  circulating  sap,  and 
ooottpied  with  inert  aearetiona^  and  oonititnting 
with  these  secretions  duramen  or  heartwood, 
I  t|j^,y      technically  said  to  >>o  dead.   Some  tim- 
bers, such  as  those  which  are  known  in  oommerce 
as  the  timbers  of  white>wooded  tsaei,  wUaat 
exceedingly  littk  secretitioos  natter,  and  are 
therefore  almost  wholly  albumous,  and  extremely 
soft  and  perishable.   But  most  timbers  have  the 
albvmum  and  the  duramen  "very  distinct  from 
each  other ;  and  the  harder  iorts  display  them 
in  visibly  different  colours,  and  with  tangibly 
different  hardncsa.    Logwood  and  ebony  have 
their  alburnum  of  a  very  light  grey  colour,  and 
thur  duramen  Uaek  or  deep  red;  the  eaglo'trae, 
Aqvi'hria  vudlaccensit,  has  its  alburnum  black 
and  its  dur  itnr  n  of  a  lifrhter  ci'lour  ;  and  most 
other  trees  have  their  alburnum  wiiite,  and  their 
dnramen  of  ?arioiis  ahadingn  from  the  oreemy- 
white  of  some  of  the  pinea  to  the  de^  tinta  of 
mahogany  and  rosewood. 
ALCALI.  See  Alkall 
ALCHBMILLA.  See  La^in*  Maitvud. 
I  ALCOHOL,— popularij  iSHnSt*  ^  IfwM:  The 
!  stimulating  and  intoxicating  substnn^'e  of  wine, 
ale,  gin,  whisky,  rum,  brandy,  and  similar  fer- 
mented and  distilled  Uqnoia;  in  other  words,  the 
pure  spirit  obtainable  by  distillation  from  all 
liquids  that  have  undergone  vinous  fermenta- 
tion.   It  has  so  very  powerful  an  affinity  for 
water,  that  it  usually  exists  in  a  state  of  great 


dilution,  and  cannot  be  obtained  in  a  state  of  . 
tolerable  rectification  except  by  repented  distil-  I 
lations  and  other  chemical  processes.    The  ar- 
dent spirits  or  liquors  are  mixtures  of  54  per 
oent.y  or  leas,  of  alcohol  with  water  and  volatile  , 
oil.    But  by  mere  distillation  alcohol  cannot  h<» 
freed  from  water  beyond  a  certain  point  of  from  1 1 
10  to  id  per  cent.  Hence  it  is  neoessarf  to  di»>  ^ 
tingttiiii  between  absolnte  aloeliol  and  tiw  «leo-  j 
hoi  of  commerce.  When  of  the  strongest  quality, 
or  as  free  from  water  as  it  can  be  obtAiued, 
it  has  a  specific  gravity  of  0  7947  at  59**,  or  0*792 
at  M^yvii  0r799  at  its  boiling  point ;  bat  aa  sold  . 
by  distillers,  or  even  as  usually' found  in  the 
laboratory  of  chemists,  it  has  seldom  a  Ic^^  spcci-  | 
fic  gravity  than  -837.   The  most  oommuu  forms  | 
of  alooholic  liquor  are  those  of  gin,  whisky,  nun,  - 
and  brandy, — the  first  and  second  obtained  by 
distillation  from  malted  barley  or  other  grain, 
the  third  fnm  the  juice  of  the  sugar-cane,  and 
the  fourth  from  the  jitioe  of  ttte  grape ;  and  all  I 
usoally  contain  from  40  to  60  per  cent,  of  wwtor,  | 
while  each  derives  its  peculiar  flavour  from  ex- 
tractive or  oily  matters  in  the  vegetable  aab- 
stances  subjected  to  diatillatfon.  Aoendiii^  to  ■ 
MEperimental  analysea  coBdaeted  by  Profeeeor  j 
Brando  on  various  wines — some  of  which,  how-  f 
ever,  as  prepared  for  the  London  market,  would  ' 
be  highly '  brandied ' — every  100  parts  of  Port  wine 
oontains  from  81'40  to  85'83  of  aloohol ;  of  Mar 
deira  wine,  from  19  34  to  24-12  ;  of  Sherry,  from  j 
18-2.5  to  19-83,  but  Dr.  Prout's  analysis  of  very  i 
old  Sherry,  gave  23'80  ;  Claret,  according  to  i 
Brands,  18'91 ;  CakavsDa  or  CarcataDoa,  18-10 ; 
Lisbon,  18  94;  Malaga,  17'2(i ;  Buccllas  wine, 

18-  49  ;  Red  Madeira,  18-40  ;  Malmsey  Madeira, 
16-40 ;  Marsala  wine,  from  17-26  to  25*87 ;  Red 
ehampaign,  11*90  ;  White  ebampaign,  I9r80 ; 
Burgundy,  from  11 -1)5  to  14-57  ;  White  hermit- 
age, 17-43;  Red  hermitage,  12  32;  Hock,  from 
8-88  to  14-37  ;  Vin  do  grave,  12  80 ;  Frontignac, 
12-79 ;  Cote  rotie,  12  32 ;  Ronasflkn  wine,  1T46 ; 
Cape  Madeira,  18*11  ;  Cape  Muschat,  18*25  ; 
Constantia,  accordinir  to  Trout,  14*50  ;  Tent  or 
Tinto,  according  to  Brande,  13  30;  Sheraz,  15*52, 
but  White  Sheraz,  according  to  Proui,  yielded 

19-  80  *,  Byraense,  aoooiding  to  Biaade, 

but  Prout  states  ^fltna  or  Syracuse  at  30,  so  that 
it  would  appear  these  analysts  used  different 
wines  in  some  instances  under  the  same  name  ; 
2noe»  aooording  to  Biaade,  14iB ;  Tokay,  9^ ; 
Raisin  wine,  26*77 ;  Grape  wine,  1811 ;  Currant  ' 
wine,  20*55  ;  Gooseberry  wine,  11-84  ;  Elder 
wine,  9-87}  Cyder,  9*87;  Perry,  9*87;  Brown 
stont,  0^*,  Bnxton  ale,  8*88;  Edinburi^  afe, 
G  20  ;  Brandy,  56'39  ;  Rum,  63*68 ;  Hollands^ 
51-00  ;  Scotch  whisky,  64*32  j  .and  Irish  whisky, 
53*90. 

Akohol,  aoootdiiig  to  the  analysis  of  HK. 
SanSBure,  Doiloe,  and  Dumas,  consists  of  12*896 

per  oent.  of  hydrogen,  .'■)2  G.)  of  rnrlion,  and  34'4,">4 
of  oxygen  ;  or,  according  to  analysis  tested  by  the 
atomic  theory,  it  consists  of  three  ttona  of  hy- 
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dwsr^n.  two  of  carbon,  and  one  of  o^tycr'^n.  Sngar 
consists  of  exactly  the  saiue  elementSi  but  in 
differeot  numbers  of  atoms ;  and  when  letol^ 
iito  these  elsmente  bj  the  pfoaeee  of  fermenta- 
tion, all  the  hydrogen,  two-thirrls  nf  th  -  cnrbon, 
and  one-third  of  tho  oxygen,  of  every  mne  atomB 
of  tiie  sugar  rcumtu  to  furm  alcohol,  while  the 
nniuflf  atom  of  eerbott  end  two  atoms  of  oxj- 
unite  to  form  carbonic  acid,  and  disappear  in 
impalpahle  and  invisible  gas.  An  obvious  infer- 
eaoe  is,  that  beet-root,  carrot,  potato,  rice,  or 
HQT  Other  ngeteUe  which  mitvnllj  oontsins 
sugar,  may,  bj  salgeetion  to  fermentation,  or  to 
ibailar  proce'"?'??!  inn.lt  d  and  distilled  barley, 
1»  made  to  produoe  alcoholic  liqnors.  But  the 
gnad  Biewhieh  the  &rmer  ought  to  make  of 
thstetiisiedaloiialfto  gosrd  agaiasfc  any  sse- 
chuine  snhstancc  running  spontaneously  or 
through  negli?T'?nt  treatment  int'*  fermentation, 
aware  that  if  it  do,  all  its  highly  nourishing 
ngu  win  be  destroyed,  one  part  of  it  toning 
gaseoQsly  with  the  atmosphere,  and  another  part 
to  become  a  ttseLesa,  di^gostiiig,  and  perhaps 
Doxious  liquid. 

Aknhdl,  nearly  free  from  water  or  other  inter- 
■litDre,  is  a  fimpid)  oolonrieas  liquid,  with  a 
ftDngly  ?ipirittf  <n«  smell,  and  an  excf'^'linely 
pungent  taste.  It  does  not  freeze  at  a  tempera- 
tan  below  the  freezing  point  of  water,  nor 
poenbly  at  a  considerably  lower  temperature; 
it  is  exceedingly  volatile,  and  very  conaidemhly 
cools  the  portion  of  air  into  which  it  evaporates  ; 
it  suffers  a  greater  degree  of  expansion  from  heat 
ihn  Hater  does ;  it  bums  with  a  lambent  flam^ 
jiddmg  no  smoke  and  little  light,  but  intense 
beat ;  and  it  mixes  rendily  and  in  any  proportion 
vith  vater,  and  gives  out  heat  during  the  pro- 
cm  of  eoomiixation.  Alcohol  dimolTes  resins 
and  many  similar  substances  which  are  unaf- 
fected hy  water,  and  these  solutions  arc  termed 
quit-Tanushes ;  it  draws  out  and  dissolves  the 
(Stiictive  matter  in  seeds,  roots,  and  other  parts 
«f  vcgetahlea^  and  hence  is  exteniivety  used  in 
the  preparation  of  tinctures ;  it  dissolves  with 
great  facility,  and  holds  retentively  in  solution, 
Ounphor,  and  aU  the  essential  oils  ;  it  combines 
with  ml|ibar  and  phoephoras ;  it  fonos  a  large 
^  important  material  in  the  preparation  of 
Twious  kinds  of  other;  and  it  dissolves  am- 
aoaiacal  gas,  soap,  sugar,  and  various  acids,  as 
^tsrtaii<i^  boisoic,  the  gaUic,  ukd  the  ozap 
lic.  Partly  <*o  account  f  these  extensive  sol- 
powerSi  and  partly  for  sake  of  various  in- 
doenoes  whidi  it  exerts,  and  olfices  which  it 
pcfonns  as  a  chemical  reagent,  and  a  modifier 
of  chemical  affinity,  it  is  very  ndbeuMfy  em- 
ployed by  the  varnish -maker,  the  perfumer,  the 
sdultmtor  of  wiues,  the  commerqial  ch^iust, 
the  druggist,  and  the  apothecary. 

The  genecal  effect  of  aU  wines  and  distilled 
innig  is  to  stimulate  and  excite  the  energies  of 
the  system,  and,  in  larger  quantities,  to  produce 
intoxication,  and  consequent  debility  aud  de- 


rangement of  all  the  functions.  This  proporty, 
which  is  common  to  them  all,  depeuda  upon  the 
aloohdi  or  pnre  spirit  whioh  they  contain.  By 
it  the  fiaculties  of  the  mind,  as  well  as  the  fano- 
tions  of  the  body,  are  at  first  roused  into  more 
vigorous  exertion  ; — the  blood  is  made  to  cir- 
culate with  greater  rapidity,  an  agreeable  glow 
is  diffbsed  over  the  whole  frauM,  the  senses  are 
enlivened,  the  passions  awakened,  the  imagina- 
tion becomes  sportive,  and  joy  and  gladness  fill 
the  soul.  But  this  agreeable  paroxynn  soon 
passes  away ;  and  the  mind  and  body  are  left  in 
a  greater  state  of  depression  and  languor  than 
before.  "Wt;  ppeak  not  here  of  the  last  stage  of 
brutal  intoxication,  nor  the  series  of  degrading 
symptoms  whioh  mark  its  progress, — as  vertigo, 
ma^aoal  fury,  or  fiataooa  delirimn,  Altering 
tongue,  tottering  limbs,  apoplectic  insensibility  ! 
—death  itself!  It  is  enough  to  observe,  that  the 
habitual  abuse  of  intoxicating  drinks,  even  within 
the  liraite  of  what  is  oommo^y  deemed  sobriety, 
is  equally  destructive  to  the  health  of  body  and 
mind ;  and  that  a  frightful  catalogue  of  diseases, 
gout,  apoplexy,  and  palsy,  madness  and  fatuity, 
ate  Qommonly  tbe  consequences  of  greater  ez- 
oeases.  As  powerful  sUmuli,  ardent  spirits  are, 
in  some  cases  of  langn  r  md  debility,  advan- 
tageously employed ;  but  their  properties  ill  fit 
them  for  common  and  habitual  use.  Nothing  is 
more  peraiciotts  ^lan  the  practice  of  drinking 
spirits.  It  is  a  common  enough  bclitf,  that  a 
dram  after  meals  promotes  digestion  ;  but  there 
cannot  be  a  more  erroneous  opinion.  Thobe,  in- 
deed, who  have  acqidred  this  pendeious  habit, 
may  find  that,  without  their  usual  stimulus,  di- 
gestion j^os  tardily  on.  But  this  only  bespeaks 
the  infirm  and  diseased  state  to  which  the  stom- 
ach has  been  reduced.  For  the  digestion  of  the 
healthy  and  unaccustomed  is  sure  to  be  inter- 
rupted and  retarded  by  a  dram.  Common  obser- 
vation may  satisfy  us  of  this.  But  the  question 
has  been  submitted  to  direct  experiment  by  Br. 
Beddoei^  and  he  found  that  the  animals  to  whom 
spirits  had  been  given  along  with  their  food,  had 
dit'osted  nearly  one-half  loss,  than  other  similar 
amiuais  from  whom  this  stimulus  had  been  with- 
held. Who,  indeed,  are  so  sulject  to  stomadi 
complaints  as  dram  drinkers?  They  are  not  only 
the  most  Haldo  to  ordinary  and  occasional  etnin- 
ach  complaints,  but  too  commonly  to  permanent 
and  ineurable  diseasee  of  that  important  organ. 
The  stimulant  and  intoxicating  properties  of 
vinous  and  fermented  liqnors  also  depend  up<3n 
the  alcohol,  or  pure  spirit  which  they  contain  ; 
when  uiied  to  excess,  they  are  therefore  liable  to 
all  the  objections  we  have  urged  agalnsl  the 
abuse  of  distilled  spirits.  But,  as  in  the  fer- 
mented vinous  liquors,  the  alcohol  is  not  only 
much  diluted,  but  in  a  peculiar  state  of  com- 
bination with  other  principles,  with  the  vege- 
table acids^  sugar,  mucilage,  and  extractive  mat- 
ter, they  are  much  less  destructive  and  perni- 
cious than  any  of  the  distilled  drinks.  They 
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are  aho  man  dlgwHMe^  and  eomidtrahly  natri- 

tivo. 

Some  veterinary  surgeons  are  known  to  give  £a- 
tigaed  honet  doieaof  akoliolie  oarmiiiaiives ;  and 

some  grooms,  quite  as  consistently,  give  such  horses 
'  liberal  doses  of  downright  whiskj  <>r  j^in.  Such 
;  monstrous  practices  will  be  regarded  by  the  next 
geikcrailion  of  men  wiCli  minted  wonder,  pity, 
and  deviiioiL  AdmuuBtered  intemally,  alcohol, 
as  every  one  knows,  is  a  stimulant  and  excitant. 

I Externally,  it  is  sometimes  useful  as  a  styptic  to 
foatfaiii  hemorrhage  from  its  property  of  coagu- 
lating the  blood,  and  at  the  same  time  causing 
contraction  of  the  Lleedinfr  prirt-^.    In  bums  and 
j  scalds  when  the  skin  is  not  removed,  and  in 
I  aprains  and  bruises,  it  aola  luefullj.  It  ia  farther 
I  useful  as  an  aatieeptic  In  case  of  poiaoning  by 
spirituous  liquors,  the  most  effective  remedy, 
nftor  evacuation  of  the  stomach,  is  a  solution  of 
acetate  of  ammonia. — Thonuon's  Chemistry. — 

hnrgh  Pharmacopoeia. — Magazine  of  DomU^Booit^ 
omy. — Dunglissoti's  Tkerajxutics. 

ALDER,  —  botanically  Almus.    A  genus  of 
Iiardy,  amentMeous  tnes  of  the  Uioh  tvibe.  It 
I  was  fbnnerly  included  in  the  genus  Betula  or 
'  Birch  ;  but  is  easily  distinguished  from  that 
I  genus  by  its  having  only  four  stamens  and  wing- 
I  less  fruit ;  and  it  has  very  properly  been  treated 
j  by  all  recent  botanists  as  a  sepwate  genus.  The 
principal  species  are  the  common  alder,  Alnus 
j  (flutinota  J  the  hoary  -  leaved,  A.  incana  ;  the 
I  broad-IeaTsd,  A,  maxrophyUa  ;  the  filberiftn,  A, 
Biherica  ;  the  saw  -  leaved,  A.  mrfdata ;  the 
i  bearded,  A.  harlata  ;  the  wave-leaved,  A.  undu^ 
lata;  the  glaucous  or  smooth,  A.  glawoa;  the 
,  red,  A.  rubra  ;  the  dwarf,  A.pumUa;  the  denti- 
I  driated,  A.  detUiculata;  the  Mexican,  A.Joruiittp- 
I  #7.?  ;  and  the  heart-leaved,  A.  eordi/olia.  But 
:  the  species  incana  includes  two  well-defined  va- 
I  rieties,  colled  the  winged  and  the  angular-leaved ; 
and  the  opeoiee  gtustiMm  inelndee  seven  very  dis- 
tinct varieties, — ^the  silver-striped,  A.  phdinosa 
fdiis  argenteif. — the  ctnarginate,  A.  g.  emargin- 
.  ata, — the  cut-leaved,  A.g.  inciMy — the  hawthorn- 
leaved,  A .  g.  oxgaoanthifoliar^  jagged4eftv«d, 
A.g.  laciniaia, — ^the  oak-leaved,  A.g.  querdfoh'a, 
— the  oblong-leaved,  A.  g.  oblongata, — and  the 
elliptic-leaved,  A .  g.  eUiptica.   Yet  both  the  com- 
mon.epecie«,  and  two  or  three  othen  of  the  beet 
known  species,  sport  witii  moh  freedom  and  fro- 
q'lnnry,  that  very  mtmerou''  varieties  might  bo 
Bt'lected.   Several  of  the  epecics  have  been  quite 
I  recently  diaeovered  and  introdnoed,  and  axe  very 
,  little  known ;  four  or  five  belong  to  Europfl^  and 
all  the  rest  to  America ;  and,  excepting  some 
varieties  of  the  common  species,  nearly  the  whole 
I  group  of  alders  are  untested  for  eoonoudeal  pnr- 
I  poees,  and  ham  hitherto  been  grown  only  for 
;  ornament  or  from  curiosity. 

The  common  alder  {Alnut  glutinota),  is  very 
'  generally  diffused  and  known  throughout  Bii> 
tain.  It  nmallj  eooon  onlj  at  »  tfarab;  bot» 


when  permitted  to  grow  to  maturity,  it  is  a  tall,  | 
maB5ive,  and  stately  tree.  Its  bark,  in  the  shrubbj 
state,  is  purplish  and  smooth ;  but,  in  old  trees, 
is  WaeMA  and  nuuh  Chopped.  Its  kavM  mam 
clammy  to  the  touch,  dark  gnen  im  oelaar«  j 
roundish  in  shape,  nicked  on  the  margin,  and 
somewhat  like  those  of  the  haaeL  The  footstalka 
of  the  leaves  om  abont  an  Inoh  in  Isngth  ;  nad  , 
the  leaf-ribs,  like  those  of  the  lime-tree,  have  j' 
spongy  halls  at  the  angles  of  their  under  side. 
The  female  oatkins  are  conical,  and  the  male 
catkins  f^indrical ;  and  the  latter  appear  im 
autumn,  uid  remain  till  spring.  The  alder  | 
turally  grows  in  pwnTnp<^  and  mpadows  in  almost  | 
every  part  of  Europe  and  of  Korth  America,  and 
in  ft  large  proportion  of  Asia  and  of  luaeQti&nk 
Africa;  yet  though  a  very  decided  aquntio,  ii  |, 
docs  not  thrive  in  stagnant  water,  but  prospers 
best  on  the  banks  of  streams,  or  on  elevated  imd  , 
drained  parts  of  marshy  laud.   From  its  laige 
and  abundant  foliage^  its  de^  and  ^owinif  «e»- 
dure,  and  its  tendency  to  acquire  a  decidedly 
pfOixl  and  oven  picturesque  outline,  it  ia  well 
htted  for  cultivation  as  an  omamcutal  tree  ;  yet  j 
it  suSiBts  gxievooB  damage  in  popular  opkuon  | 
from  accidental  association,  and,  except  when 
very  lofty  and  in  a  particularly  fine  situation,  ia 
liable  to  be  scouted  as  vulgar  and  disagreeable, —  i 
**  an  11^7  mehuMfaoly  tree,**  as  Boateher  has  it.  1 1 
Most  persons  have  seen  it  only  in  low,  dreary, 
dirty  situations,  dwarfish  in  stature,  deformed 
by  accidental  fractures,  or  hacked  and  dibtigured 
hjf  the  hatchet ;  and  thej  cannot  easily  imagine 
how  beautiful  and  noble  it  becomes,  when  culti-  , 
vated  with  proper  care,  or  even  when  treated 
with  mere  forbearance.  Many  fine  specimens  of 
it  adom  some  of  the  best  parln  in  Great  Britain ; 
and  thousands  of  both  its  shrubs  and  its  trees 
enrich  not  a  few  of  the  most  exquisite  river  landr 
scapes  of  at  once  the  quiet,  the  luscious,  the  ro- 
mantic, and  the  grandly  imposing  character.  An 
alder  belonging  to  Mr.  Beevor,  and  growing  in 
his  garden,  measures  upwards  of  16  feet  in  cir- 
cumference at  four  feet  from  the  ground.  Several  ! 
very  tine  alders  are  noticed  by  Mr.  Marsiiuil  as 
growing  in  the  old  part  of  Stowe  Gardens,  and  n  ' 
truly  ornamental  one  as  growing  by  the  road  ! 
thence  to  Buckingham.   On  the  Earl  of  Carlisle's  ' 
estate  in  Cumberland,  there  is  an  alder  tree  | 
whioh,  at  three  fiaet  above  the  ground,  is  more 
than  nine  fiaet  in  drcumfcrencc.   Some  very  | 
large  alders,  looking  in  the  distance  like  oaka, 
grow  in  the  Bishop  of  Durham's  park  at  Bishop-  < 
Au<&]and ;  some  in  the  Dnke  ot  Northnmbaw  | 
land  grounds  at  Sion-house ;  and  some  in  the 
grounds  of  Gordon-castle  in  Banffshire.  Three 
of  those  in.  the  last  of  these  places  are  described 
by  Joseph  Sabine,  Esq.,  in  the  Transactions  of  the 
London  Horticultural  Society ;  and  when  exam* 
ined  by  him,  they  measured  in  circnmferenoe  at 
five  and  six  feet  firom  the  ground  respectively 
9^,  7^,  and  8  feet,  and  had  a  height  of  respeo-  . 
tiTelj70,61iand58lbet.  <*  He  who  vronU  ess  > 
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the  aider  in  pcrfwjtion,"  remarks  Mr.  Gilpin, 
«  most  fallow  the  banks  of  the  Mole  in  Surrey, 
throngh  the  winding  and  delighiftil  vales  of 
Dorking  Mickleham,  into  the  groves  of 
Eaher.  The  Mole,  indeed,  is  far  from  V»eing  a 
beaatifulriTor;  it  is  a  silent  and  sluggish  Btream ; 
bat  wbaft  bwiity  it  hu,  it  oww  greatly  to  the 
aMir,iriiiah  tfcflywlma  fringes  ite  mmionn,  and 
in  manj  places  forms  very  pVriping  scenes,  espe- 
mllj  in  the  vale  between  Box-hill  and  the  high 
groosds  of  Norbury-Park." — "  In  very  many  in- 
lays Mr.  Oilpin*s  oonmientator,  Sir 


Thomas  Dick  Lauder,  "  we  have  peen  the  alder 
pit  on  «'>  mn  ch  of  the  bold  resolute  character  of 
tiie  oak,  that  it  might  have  been  mistaken  for 
tint  tn^  «zoept  fer  the  intanae  depth  of  its 
green  colour.  The  Mole  may  doubtless  furnish 
the  traveller  with  very  beautiful  specimens  of 
the  aider,  as  it  may  also  lumish  a  specimen  of 
^  a^iah  Maneix  i  tat  we  Tmtoxtt  to  UMrt, 
that  Mnrlieia  win  Ihft  tree  be  found  in  greater 
perfection  than  on  the  wild  banks  of  the  river 
Findhom  and  its  tributary  streams,  where  soen- 
07  of  the  moat  romantio  duurftoter  erefywhere 

The  aider  baa  p?iffi^red  a  very  nnwarrant- 
•Ue  degree  of  disrepute,  not  only  as  an  oma- 
Dffital  plant,  but  as  a  coppioe-ahrab  and  » 
timber  tree.  In  some  of  the  oak  coppices  of 
t>.e  Scottish  Highlands,  it  is  considered  a  nui- 
&anco,  occupying  more  space  than  it  is  worth, 
ami  a  relentlessly  exterminated  to  make  room 
fa  ode  and  adi.  In  tome  other  places  and  situ- 
itions,  in  which  it  has  established  itself  with- 
out help  from  man,  it  is  treated  as  a  very  un- 
welcome intruder ;  and  in  numberless  situations 
wkm  H  anight  he  plaated,  aithar  with  pvofit 
from  itself  or  with  important  advantage  to 
groands  or  to  other  trees,  it  is  utterly  neglected. 
Yet  it  grows  freely  in  a  great  variety  of  soils, 
from  the  maiahy  and  b<^gy  to  the  dry,  the  smdy, 
tad  the  elevated ;  it  is  far  from  being  fastidious 
M  to  position  or  troublesome  in  cultivation ;  it 
Radilj  accommodates  itself  to  a  variety  of  cir- 
cuntaiioeB  aa  ft  p^t,  and  fitly  aerv«e  a  variety 
<if  pttrpoees  as  timber;  and,  when  all  its  qualities 
ami  adaptations  are  fairly  considered,  it  is  far 
worthier  of  attention  than  some  trees  which  pos- 
tm  pTaity  geneni  fiKVOW.  la  many  low  damp 
Aaatiaaa,  it  makaa  the  baat  live  fence  which  can 
be  reared ;  for  thrrc  it  grows  freely  and  with 
vigour,  while  thorn  or  almost  any  other  hedge 
plant  would  be  feeble  and  stunted,  or  would 
lidm  aod  die.  In  aarltiiiie  ritnatlons,  aa  on 
swampy  grounds  along  a  low  sea-board,  it  thrives 
well,  and  form?  an  excf^llent  screen.  On  the 
nndy,  loose,  frangible  banks  uf  streams,  it  excels 
amy  odwr  phut  fat  binding  tiie  ground'  into  a 
strong  natural  embankment,  and  for  converting 
an  unsightly  and  perishable  stretch  of  channel 
into  an  ornamental  and  pmnanent  line  of  water- 
co«aa;lbr  it  ModaikiiBiaRnia  and  ramified  aeriea 
«f  ntrta  along  the  edgaa  of  aferaama  inaaaich  of 


food,— and,  by  their  multiplicity,  their  length, 
and  their  intricacy,  it  interlaces  and  binds  the 
aoil  into  a  wc]l>wo?en  and  oompaet  maaa.  In 

wet  sour  lands  which  are  unfit  for  any  other 
timber,  and  cannot  he  profitably  reclauned,  it 
might  be  prutitably  grown  for  even  the  most 
common  purposea  of  bnuhwood.  In  ^lery  tat- 
poaad  situations,  in  oonaaqnaice  of  its  very  rapid 
growth,  and  of  its  great  power  of  resisting  storms, 
it  might  be  very  advantageously  raised  for  the 
nursiug  and  sheltering  of  more  valuable  treea. 
Along  tho  margina  of  awampa,  or  athwart  the 
face  of  any  blotched  and  disagreeable  section  of 
landscape,  if  it  were  planted  in  groups,  and  al- 
lowed sufficient  room  to  assume  a  tree-hke  char- 
aeter,  and  permitted  to  grow  to  matarily  without 
the  application  of  the  knife  or  the  hatchet,  it 
mirht  completely  hide  the  unseemliness  of  the 
ground,  and  convert  a  moor  or  a  morass  into  a 
pleaaant-koking  object,  and  at  the  aame  time 
grow  up  with  a  fair  remnnaratiTe  reference  to 
its  ultimate  availablcness  as  timber.  Yet  the 
aquatic  habits  of  the  alder  deprive  light  soil  of 
an  moiatnre,  and  render  it  ezhaiuted  and  barren ; 
its  roots  render  almost  any  soil  more  moist, 
spouty,  and  rottcn-lookin"  thnn  hrfore  they  oc- 
cupied it  i  and  its  suckers  aud  seedlings  exert  a 
miacidevoiia  and  almoat  poiaoaing  inflnanoa  npon 
httbaga.  The  alder,  therefore^  ong^t  not  to  be 
grown  in  any  pasture  field,  upon  any  pood  land, 
or  in  any  other  situation  in  which  dryness  of 
soil  and  healthiness  of  grass  are  considerations  of 
importanee. 

The  economical  uses  of  alder,  in  its  foliage,  its 
bark,  and  it«)  timber,  were  at  one  time  of  more 
moment  than  at  present,  yet  are  still  both  nu- 
merooa  and  -vahiaUe.  Ita  tmnka  were  finmeriy 
in  prime  and  universal  request  for  water-pipes, 
drains,  pump-trees,  and  conduits  to  reservoirs  ; 
but  have  been  almost  wholly  superseded  by  pipes 
of  lead,  tin,  and  iron.  Ita  timber  ia  well-anited 
for  sobaqneoaB  piles,  and  for  roost  descriptions  of 
subaqueous  woodwork,  "  where  it  will  harden  like 
a  very  stone/'  says  an  old  writer  i  yet  may  now  be 
regaMed  aa  anpeneded  for  even  these  purposes 
by  the  kyanizcd  wood  of  mora  doaa-giained  trees. 
A  cross  section  '  f  the  timber  shows  the  krfrc  pri- 
mary rays  of  the  duramen,  thinly  arranged,  yet 
in  nearly  regular  order, — the  secondary  rays  slen- 
der, numerona,  and  intemipted,r-thc  ccUa  o(  the 
concentric  rays  nearly  regular, — and  the  spaces 
between  the  rays  crowded  with  cells.  The  tim- 
ber, therefore,  ought  to  be  well-suited  for  the 
coga  of  wheela  and  other  parte  of  wooden  ma- 
chinery, for  the  wooden  heels  and  soles  of  shoes, 
and  for  various  descriptions  of  turnery :  and  it 
has,  at  times,  been  used  in  considerable  (quantity 
finreaeh  oftheaepwrpoaea.  Charooal  made  <^  ita 
timber  has  long  been  highly  valued  for  the  man- 
ufacture of  gunpowder.  Its  largest  roots  and 
the  knotty  parts  of  its  stem  are  often  beautifully 
vmned,  and  fam  a  good  material  for  cabaneta. 
The  barh  and  tiie  young  aboola  yield  a  yellow 
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dye,  and  a  basis  for  black  colotm.  An  onnoe  of  l/tf^tVi,  is  of  smaller  growth  than  its  type.  Some 
the  pulverized  bark,  with  an  ounce  of  logwood,  of  the  vthfr  varieties  are  of  quite  shrubby  habit, 


six  grains  of  the  solution  of  copper,  six  grains  of 
the  solution  of  tin,  six  grains  of  the  solution  of 
bismuth,  and  two  drops  of  the  Mdatioii  of  sul- 
phate of  iron,  boiled  in  three-fourths  of  a  pint 
water,  dyes  a  strong  deep  bouc  de  Paris.  The 
shoots,  when  cut  in  March,  dye  a  fine  ciunatuon 
colour;  and,  when  dried  end  pelvniaed,  dje  k 
handsome  drab.  The  bark  is  also  used  by  lea- 
ther-tanners, leathcr-desscrs,  and  the  tanners  of 
nets.  The  leaves  are  refused  by  swine,  but  eaten 
byhofseSyOows,  dieqsvad8o>to;lNitthej  Umdcen 
the  tongues  of  horses,  and  they  are  of  a  very  as- 
tringent nature,  and  probably  quite  unwholesome 
to  be  used,  in  even  small  quantities,  as  forage. 

The  aldfer,  like  most  native  aquatics,  is  very 
easily  propagated.  It  may  either  be  raised  from 
seed, — though  this  method  is  seldom  practised 
in  Great  Britain, — or  propagated  from  trunch- 
eons, sookers,  ettttingB,  or  layers,  of  throe,  four, 
or  five  years'  growth.  The  method  by  truncheons 
is  peculiar,  and  is  noticed  as  follows  by  Evelyn, 
and  called  bj  him  the  Jersey  manner:  ''I  re- 
oeiivd  it  from  a  most  ingenious  gentleman  of 
Jersey :  it  is,  to  take  truncheons  of  two  or  three 
feet  long  at  the  beginning  of  the  winter,  and  to 
bind  them  in  faggots,  and  place  the  ends  of  them 
in  water  till  towards  the  spring,  by  which  season 
they  will  have  oontrwted  a  ewdlinif  ^liie  or 
knur  about  that  part,  which  being  set  does  never 
fail  of  growing  aud  striking  root."  The  trinchnoiis 
are  suapiciously  spoken  of  by  Hanbury  and  ^lar- 
shaU,  and  are  ahown  by  Mr.  South,  in  the  *Bath 
Papers,'  to  be  at  least  in  some  instances  doloaive; 
but  they  are  favourably  regarded  by  other  wri- 
ters ;  and  when  tried,  they  ought  to  be  planted 
in  Febroaiy  or  Bforoh,  two  feet  deq»  in  looaeDed 
aoil,  and  afterwards  kept  free  from  weeds.  Lajen 
seem  much  the  best  method  for  securing  snccess, 
and  are  certainly  far  the  best  for  perpetuating 
varieties ;  and  they  ought  to  be  hdd  in  October, 
kept  laid  till  the  following  October,  and  then 
planted  18  inches  deep,  and  deprived  of  their  top 
to  about  nine  inches  from  the  ground.  —  The 
leaves  of  the  alder  are  subject  to  the  depredations 
of  a  small  beetle,  with  dark,  violet-bluo,  shining 
wing-ca.se9,  and  culled  Chn/somela  le'uhe;  aud 
they  are  also  liable  to  be  pierced  and  devoured 
by  the  caterpillar  of  a  saw-lly  which  has  its  de- 
signation from  tiiem,  and  is  oallediSUaMdhEis  aM. 

The  cut-leaved  variety  of  the  common  alder, 
A.ff.  lanciniata,  is  a  plant  of  uncommon  beauty, 
especially  when  young ;  it  grows  as  rapidly  and 
attains  as  hvg9  a  sise  as  its  type ;  and  it  is 
pre-eminently  fitted  for  the  purposes  of  an  omai- 
mental  tree  in  moist  and  low  situations.  The 
hawthom-le&ved  variety^  A.g,  oxjfocantM/olia,  is 
of  feeUer  luUt  than  its  type;  hnt  it  combines 
elegance  with  singularity,  has  deeply-kbed  leaves 
like  those  of  the  hawthorn,  and  possesses  remark- 
ably little  resemblanoe  to  the  other  varieties  of 
the  alder.  The  oak-leaved  variety,  A.g.  ^erci- 


and  cannot  be  made  to  assxune  the  form  of  tre^ 
—-The  species  incana  or  hoary-leaved  alder — also 
called  Turkey  alder  and  upland  alder— is  distin* 
r^uighed  from  the  common  alder  by  the  greater 
erectness  of  its  attitude,  by  the  hoariness  of  the 
under  side  of  its  leaves,  by  its  freedcmi  from  glu* 
tinosity  or  elammlness,  by  its  greater  rapiditj  of 
growth,  and  by  its  capacity  of  attaining  a  larger 
size.    Yet  its  varieties,  like  thA?e  of  the  common 
alder,  are  very  numerous,  and,  in  several  in- 
stanoes,  quite  dwarfldL  This  spe6ies»  while  it  is 
believed  to  possess  all  the  good  properties  of  the 
Ahnts  (jlvtinoiOy  has  the  accommodating  and  val- 
uable one  of  perfect  adaptation  to  light  dry  land, 
away  from  dther  diteh,  marsh,  or  rivnlsk^The 
heart-leaved  alder  of  Calabria,  Alnmt  cordi/olia, 
grows  with  great  rapidity,  has  deep-green,  shin- 
ing l^ves,  deeply  heart-shaped  at  the  base,  forms 
a  rather  large  and  veiy  handsooM  ronnd-headed 
tree,  differs  considerably  in  appearanee  from  both 
/t/?"'  ;/^.' '/ oAfi  a.nd  A  inns  tiuxma,  is  one  of  the 
most  elegant  and  interesting  trees  recently  in- 
trodnoed  to  Great  Britain,  and,  though  a  native 
of  the  sunny  climes  of  Southern  Italy,  is  perfectly 
hardy.   The  Mexican  alder,  Alnus  Jorulie/tju's,  is 
a  beautiful  species,  very  recently  introduced ;  and 
has  large,  oval,  acuminate  leaves,  prominent  in 
tiieir  veins,  and  downy  on  their  vndsr  sidsu— 
The  indented  or  denticulated  Met,  Al/Vfs  den- 
ticulata,  is  also  a  quite  recently  introduced  spe- 
cies, and  was  sent  from  Russia,  its  native  coun- 
try, by  Dr.  Fisbher;  and  it  grows  with  Tigoiur 
and  rapidity,  is  perfi  clly  hardy,  and  has  very 
large  and  somewhat  indented  leaves. — The  Amer- 
ican species  are  believed  to  be  inferior  to  the 
oommon  alder  in  the  eoonomieal  value  of  their 
htA  and  timber ;  and  the  other  species,  which 
are  comparatively  new  to  British  cultivators,  have 
hitherto  been  tested  or  appreciated  in  no  other 
property  than  that  of  giving  variety  to  the  eflbela 
of  foliage  in  plantations. — Lwdovi*  Encydopadia 
of  Plants. — JfarthaU  on  Plantiruj. — Baih  Tetters 
and  Papert. — NicoVa  Planter' t  Kalendar. — Miller' $ 
Dictionary. — OUpin't  Fomt  Seefurjf. — Timuae- 
tions  of  the  L.  Sbrtieultural  Society. — Doyle's  Prac- 
tical ITiithandr}/. — Sir  JMm  SinduW»  Qeneral 
Jiepori  of  ^Scotland, 

ALPEE  (BBUBT-Bxi-EUie),— botanically  iRAom^ 
MMf  frttngvia  and  BhamMueipimeL  Two  ^edes 
of  berry-bearing  shrubs  of  the  buckthorn  genus. 
The  frangula,  or  plniu  berry-bearing  alder,  com- 
prises the  principal  varieties,  the  common  black, 
the  dwarf,  and  the  Anierioansmootfa4eaved.  The 
common  black  berry-bearing  alder  grows  natu- 
rally in  the  woods  of  England ;  and  i«.  sometimes 
ignorantly,  sometimes  knavishly,  coolounded  with 
Ehmmm  eaAarHeut,  the  medieinal  bueikihom. 
It  attains  a  height  of  about  ten  foot,  rises  with 
an  upright  stem,  and  sends  out  on  all  sides  a 
profusion  of  branches.  Its  bark  is  smooth,  of  a 
bluirii  ooIonT)  and  so  dappled  alt  over  with  white 
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(ipets  as  to  have  the  tint  of  a  bluish  gray.  Its 
leaT«B  are  oval,  spear-shaped,  about  two  inches 
I  koK  and  «m  iMh  Imwd,  gcowing  imgnlarij  on 
the  branchea,  their  upper  surface  Bmooth  and  of 
s  shininjf  grc«n,  and  their  tinder  surface  possess- 
,  ing  manj  strong  veins  which  run  from  the  mid- 
rib to  thB  6d^6B>    Its  fluWOItl  we  greeniah,  yery 
{  mil,  osxpanding,  and  yerj  usoODSpiottons ;  and 
th?T  are  prctduced  in  clusters,  on  every  side  of 
branches  at  the  first  and  second  joints  of 
;  joong  shoots,  and  at  the  tnd  of  the  dioote  «f  ft 
lamer  year.  The  bemes  ftfe  red  while  growing, 
'  au'l  ^hck  when  np« :  nml  are  very  ornamental 
to  the  plant.  The  flowering  occurs  in  June,  and 
tk  ripening  in  September.   This  plant  makes  a 
faroorable  figure  in  the  writings  of  herbalists, 
lut  13  really  of  very  trifling  medicinnl  vr;ltie.  Its 
berries  uied  often  to  be  sold  in  the  markets  of 
London  for  the  berries  of  bnokthom;  but  they 
I  vtsf  tmlf  be  dietingoisbed  by  tiirir  poiweiiiig 
-j!t  tvro  acini  or  seeds,  while  the  berries  of  btick- 
tftirn  possess  four.  —  The  dwarf  berry -bearing 
I  aider  seldom  rises  higher  timi  two  feet;  and 
1  mkm  no  show  in  eiMier  flowero  or  becriea,  the 
I  former  being  small,  and  the  latter  rarely  ripening 
or  eren  developing.   Its  branchei  are  of  a  bluish 
I  brown  colour ;  and  its  leaves  are  nearly  circular, 
i  nlatandoiahortfeotatalkB^Bndfanvemaoy  strong 
}  niia  nnning  from  their  midrib  to  their  border. 
—The  American  smooth-leaved  berry-bearing  al- 
der attains  the  same  height  ae  the  oommon  berry- 
heuijtg  alder,  and  diffen  very  little  from  that 
fnie^  in  eHher  leaves,  flowen,  or  firadtw— The 
rOT^Weaved  alpine  frangula,  or  rough-leaved  al- 
;  pioe  beny  -bearing  alder,  Rhamnvu  alpintu,  attains 
I'  sgMBlerhelghtthanany  of  the  varieties  of  .AAofn^ 
I  mfoamftiaf  is  unarmed  with  thoma,  and  has 
dtMubly-lanciniated  and  comparatively  tough  and 
large  leaves.    A  variety  of  this  species,  called  the 
■  aaooth- leaved  alpine  berry -b^tring  alder,  has 
'  MNlbar  leavea  and  a  taller  haUt  than  ita^jpe. 
.Vi  the  sorts  of  frangula  are  tuSfy  ptopigated 
from  seeds,  sown  in  autumn. 
,     ALDfiRNEY  COW.   See  Cattlb. 

AIB,  A  welUcnowB  beverage  pvodooed  by 
the  fermentation  of  hope  and  malt  in  an  aban- 
dant  infiision  of  water 
Ale,  either  in  its  modern  composition  or  of 
{  mmmire  aimple  Aaraoter,  la  aoppoaed  to  have 
been  invented  by  the  Egyptians,  and  to  have  been 
rufro^et<^  by  the  unsuitablenessof  their  very  fer- 
tik  laodfi  for  the  cultivation  of  the  grape.  Hero- 
.  iotai^iHM  wrote  npwordff  of  ftorhondred  yeare 
,  I  before  the  Christian  era,  says  that  the  Egyptians 
ase*?  1  liqiinr  made  frorr.  fermr>ntr-H'l  bnrlf"^-.  Pi^n 
Cattius  makes  allusion  to  the  use  of  a  similar 
L  Bipar    the  inhabitants  of  the  aMpbeard  of  the 
'l  Adnakie.  TaoitaatUtes  that  the andentOeimana 
<Jrew  a  liquor  from  barley  or  some  other  grain, 
jl  aad  to  fermented  it  as  to  make  it  resemble  wine. 
'  l^y  mentions  that  ale,  under  various  names, 
was  ustd  by  the  ^yptiani^  the  fi^aniarda,  and 
I  «a  the  natlwi  of  the  weet  of  Bnrope»  and  that 


this  beverage  was  made  even  by  the  inhabitants 
of  some  vinous  countries.  Ale  was  the  favourite 
beverage  of  the  Daneaandthe  Anglo-Saxons,  and 
a  constant  drink  at  their  feasts ;  and  while  they 
continued  in  a  heathen  condition,  they  believed 
that  copious  libations  of  it  formed  one  of  the 
principal  felidtiea  of  their  deoeaaed  and  imaaortal 
heroes.  Ale  is  named  in  the  laws  of  King  Ina, 
and  is  recorded  to  have  been  used  at  a  royal  feast 
in  the  reign  of  Edward  the  Confessor.  The  grain 
fbrthemano&otnreof  ale  was  treated  by  the  aor 
cient  Britons  and  other  Celtic  nation  almoit  pre- 
cipph-  Tia  it  is  treated  by  modem  maltsters  and 
brewers ;  for,  according  to  the  statement  of  M- 
donm  and  OroaiQa,  **it  waa  ateeped  in  wateriand 
made  to  germinate,  it  wa.«i  then  dried  and  gronnd, 
and  it  was  afterwards  infused  in  n  certain  quantity 
of  water,  and  fermented."  Hops  seem  to  have 
been  introduced  to  the  manufacture  of  ale,  by 
the  Gwman  and  the  IHitoh  brewers,  abont  the 
year  1400 ;  but  they  were  prohibited  to  be  used 
in  England  by  a  st.itnto  of  the  year  1  r>30,  they 
began  to  be  raised  in  .^igUsh  hop-gardens  about 
the  year  1658,  and  th^  aeem  to  have  oome  into 
general  use  in  England  about  the  year  1600. 

Ale,  as  is  wcll  known,  has,  for  a  long  period, 
been  used  aa  a  beverage  by  the  middle  and  the 
opemtivn  ehmaa  <tf  the  rural  popalatl<m  of  the 
greater  part  of  En^and ;  and,  in  ooneequenoe,  it 
is  an  object  of  very  considerable  economical  in- 
terest to  the  large  minority  of  English  farmers 

Different  kinda  of  de  are  brewed,  eadk  as  pale 
ale,  brown  ale,  hop  ale,  herb  ale,  strong  ale,  and 
table  ale ;  and  various  other  kinds  of  malt  liqnw 
are  closely  akin  in  both  constitution  and  mode  of 
manufacture  to  ale,  snoh  as  small  beer,  taUe  beer, 
strong  beer,  and  the  different  sorta  of  brown  stout 
and  porter.  Pali  ale  is  made  from  slightly  dried 
malt,  and  is  characterized  quite  as  much  by  its 
viscidity  as  by  its  colour.  Brown  ale  is  made 
from  thoroughly  dried  or  half  toasted  malt,  and 
has  a  close  relation  to  strong  beer  or  light  coloured 
porter.  Hop  ale  contains  n  very  small  proportion 
of  malt,  and  is  much  less  alcoholic  and  oonsider- 
iOdy  move  tooSodianthe  pale  and  the  brown  ales. 
Herb  ale  is  any  ordinary  ale  medioBted  with  gen- 
tian root,  quassia  wood,  calamus  aromaticus.  or 
any  other  tonio  bitter.  Strong  ale  and  table  ale 
are  diattngviihed  rather  by  tiieir  oomparative 
proportion  of  wat«:  than  by  their  quality.  The 
diHtinctiorc?  amongst  ale,  beer,  and  porter,  are 
stated  as  follows  by  Dr.  Thomson: — "Both  ale 
and  beer  are  obtained  by  femientati(m  from  the 
malt  of  barley;  but  they  differ  from  each  other 
in  several  particular?  Air  lipht- coloured, 
brisk,  and  sweetish ;  while  beer  is  dark-coloured, 
bitter,  and  much  less  brisk.  Porter  is  a  species 
of  bear,  and  ia  what  waa  fbrmetly  ealled  atrong 
beer.  Thf  original  diflTerence  between  ale  and 
beer  was  owing  to  the  malt  from  which  they  were 
prepared.  Ale  malt  was  dried  at  a  very  low  heat, 
and  oonaequentfy  waa  of  a  pale  oohmr;  while 
bear  or  porter  malt  waa  dried  at  a  higlmr  tem- 
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pentOM^  ftnd  liad  in  oonsequenoe  acqaind  ft 
brovm  ooloar.  This  iiudpient  charring  had  de- 
veloped a  peculiar  and  agreeable  bitter  taste, 
which  was  oommunioated  to  the  beer  along  with 
tii«  dark  oolonr.  Thii  bitter  taste  rendraed  beer 
more  agre<;able  to  the  jMdate,  and  Imb  iignrious 
to  the  constitution  than  ale  Tt  was  manufac- 
tured in  large  quantities,  and  soon  became  the 
common  drink  of  the  lower  ranks  in  England. 
When,  during  the  wsra  of  the  IVenoh  revolution, 
the  price  of  malt  was  very  materially  increased, 
the  brewers  found  out  that  a  greater  quantity  of 
wort  of  a  given  strength  could  be  procured  from 
pale  malt  than  from  brown  malt;  the  oonsequenoe 
was,  that  pale  raalt  was,  to  a  considerable  extent, 
substituted  for  brown  malt  in  the  brewing  of 
porter  and  beer.  The  wort  now,  however,  was 
paler,  and  wanted  tiiat  agreeable  bitter  flavour 
which  characterized  porter.  The  porter  brewers 
endeavoured  to  remedy  these  defects  by  several 
artificial  addition^  such  as  burnt  sugar,  quassia, 
&&,  and  meet  of  whidi  the  ehief  Xondom  porter 
brewers,  X  believe,  long  sinoe  dieoontinned." 

The  adulteration  of  ale  and  of  all  other  malt 
liquors — contrary  to  Dr.  Thomson's  charitable 
suppoeition— oontinnee  to  be  practised  in  »  most 
flagitious  manner  and  to  an  almoet  inendiUe 
extent.  In  Scotlnnd,  genuine  malt  liquor,  espe- 
cially of  the  common  or  "small"  kinds,  is  with 
difficulty  obtained ;  and  even  in  Enghind,  in  spite 
of  its  general  use  and  of  the  extensive  pntetioe 
of  home-brewing,  is  very  far  from  being  general. 
"The  statute,"  says  Mr.  Aocum,  "prohibits  the 
Iwewer  from  using  any  ingredients  in  his  brew- 
ing!, Mcoept  malt  and  hope;  but  it  too  often  Itt^ 
pens  that  thosp  who  suppose  they  are  drinking  a 
nutritiuus  In  verage,  made  of  these  ingredients 
only,  are  entirely  deceived.  The  beverage  may, 
in  fiuH^be  neltber  more  nor  leuthui  a  oompound 
of  the  most  deleterious  substances ;  and  it  is  also 
clear  that  all  ranks  of  sooiety  are  alike  exposed 
to  tlie  nefarious  fraud."  Mr.  Child,  in  his  very 
widely  oironhtod  treatise  on  the  brewing  of  por- 
ter, layB  that,  however  disagreeable  or  pernicious 
tbe  ingredients  used  in  adulterating^  mnlt  liquor 
may  appear,  they  seem  to  be  indispensable  for 
producing  such  taste,  flavour,  and  body  of  beer 
as  will  secure  the  public  favour.  Some  of  the 
usual  adulterating  subBtnnccs  which  have  been 
the  subjeots  of  frequent  detection  and  public 
puniAment  at  the  wewerie^  are  of  a  harmless 
natoie  upon  health,  and  deoetve  oolj  the  eye  and 
the  purse  ;  but  others  are  either  powprful  drugs 
or  downright  poisons,  and  cannot  l)e  employed 
by  the  brewer  without  enormous  guilt  in  the 
of  God,  or  consumed  by  the  purohaser  with- 
out certain  damage  to  his  health.  Some  of  the 
most  common  of  these  substances  are  molasses, 
honey,  burnt  sugar,  ginger,  carraway-seed,  oori- 
ander^ieed,  orange  peel,  gentian  root,  quairin, 
capsicum,  grains  of  paradise,  wormwood,  liquorice 
juice,  coccnltis  indicus,  salt,  alum,  copperas,  harts- 
horn shavings,  mijied  drugs,  extract  of  cocculua 


indious,  eztraot  of  poppies,  tobaooo^  nnx  veraioa, 

opium,  and  vitriol   Appalling  ae  is  this  list  of 

abominations  nnrl  polsrn^,  in  too  many  instances 
swallowed  by  the  drinkers  of  ale  and  porter,  it 
would  be  incomplete  without  a  statement  of  the 
proportion  of  alcohol  contained  in  the  various  kinds 
of  genuine  malt  liquor.  Mr.  Accum  furnishes 
us  with  such  a  statement,  partly  on  the  author- 
ity of  his  own  analyses,  and  partly  on  that  of  the 
analyses  of  Professor  Brandis;  and  he  mast  be 
understood  as  giving  the  proportion  not  of  proof 
spirit,  but  of  rectified  alcohol, — a  Rubstance  which 
we  saw  in  a  former  article  to  be  about  double 
the  atranglh  of  onUnury  brandy,  wUAy,  m  mm. 
According  to  this  statement,  home-brewed  ale 
!  contains  8-3  per  cent,  of  alcohol,  Burton  ale  from 
6*25  to  8'&8  per  cent.,  £dinburgh  ale  6  2  per  cent., 
Dordheiter  ale  0*0  per  cent,  common  London- 
brewed  ale  5-82  per  cent.,  Scotch  ale  5*75  per 
cent.,  London  porter  from  4"  to  4*76  per  oe!\t.. 
Brown  stout  from  6'  to  6*80  per  cent.,  and  Hmsdl 
beer  from  0*75  to  1*98  per  oent. 

The  preparing  of  malt  forms  in  this  country  a 
special  avocation,  and  the  cultivating  of  hops  is 
confined  by  climate  to  the  warm  counties  of  the 
•oath  of  England  and  Ireland ;  yet  both  may,  in 
certain  circumstances,  be  conducted  on  a  ^n;  ill 
scale  by  either  the  farmer  or  the  cnttncrpr.  The 
quantity  of  good  beer  assigned  by  Cubbett  as 
•uffinent  for  a  labourei^e  fitmily  during  the  year 
is  S74  gaUoDfl ;  this  quantity  of  beer  is  produced 
from  about  15}  bushels  of  malt,  or  about  12f 
bushels  of  barley ;  and  this  quantity  of  barley 
may,  in  an  average  crop,  be  obtained  from  about 
three-^Bfthe  ct  a  rood  of  ground.  The  bailey  for 
any  one  brewing,  in  order  to  be  malted,  may  be 
put  into  a  bag,  and  steeped  for  an  hriur  in  a  tub 
of  water ;  then  taken  out,  laid  in  a  heap  on  the 
floor  of  a  warm  room  or  conur,  and  cofOKodwith 
straw  or  with  two  or  three  bags  to  raise  a  moist 
heat  and  produce  vepetation;  and  finally,  when 
the  growth  from  each  grain  is  three-fourths  of  an 
inch  in  length,  spread  oat  to  be  dried  dther  in  an 
oven,  or  on  a  heating  Que,  or  on  the  hotteet  part 
of  the  flued  floor.  Home-made  malt,  however,  is 
sometimes  manufactured  in  the  easier  methcKl  of 
grinding  or  bruising  the  freih  bariey,  mixing  it 
with  a  small  quantity  of  ground  malt,  and  plao* 
in|r  it  for  two  or  three  hours  in  mash  at  a  heat 
of  about  160°.  But  the  ale  produced  by  malt 
manufoofcored  in  tiiis  maanar  it  siddto  ba  etrong 
and  flat,  to  have  a  bad  taste,  to  lie  heavily  on  the 
stomach,  and  to  be  decidedly  unwholcscmo.  Seeds 
not  fully  ripe  are  usually  found  to  vegetate  sooner 
and  more  strongly  than  seeds  which  have  been 
fully  ripened ;  so  that  barley  intended  for  maltii^ 
ought  til  be  cut  down  a  few  days  earlier  than 
barley  for  the  pot.  Wheat,  barley,  or  otiier  grain, 
when  sprouted  in  the  ear  in  consequenoe  of  wet 
weather,  is  veiy  genetally,  mi  Kigliah  fiuraia, 
taken  home,  dried,  and  used  as  malt ;  and  the 
seeds  of  r}'egrn<5-;,  when  sprouted,  might  probably 
be  very  efiectiveiy  used  in  the  same  manner. 
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Hops,wlMiiiliediBistei8giiilabte,ai«easiIy  grown. 

A cottik^er  ma?  either  ntiaefimr  plants  on  a  square 
yard  of  eround,  to  climb  four  poles  of  twelve  or  fif- 
,  teen  feet  in  height ;  or  plant  five  or  aiz  roots  round 
I'  tttrboar;  or  to  plaoe  teveral  roots  fhtt  a  plant 
\ ,  mj  dimb  each  column  of  the  ruatio  veranda  of 
his  cottage.   The  buck-bean  plant  or  marsh  tre- 
£)il,  Mtnyanthe$  trifdiatay  was  furmerly  used  as 
I  anlMtitate  for  hops  in  this  country,  and  is  still 
=  wased  on  the  oontiiiHit;  it  is  easily  cultivated 
•  in  moist  aoil ;  and  one  ounce  of  its  dried  If^rwes  is 
equiTalent  to  half  a  pound  of  hops.  All  the  plants 
I     the  same  natural  order  as  menyanthes,  parti- 
whriy  the  phnte  (hMUam  mtm,  flfemAwg  tow, 
vAOtntiana  purpurea,  might  alao be  Bubatitutod 
f;r  hops ;  and  the  roots  of  one  of  these,  Gentiana 
iiika,Are  used  in  the  distiUatiou  of  a  spirit  in 
.  flwiUwIiBd.  ThsdiiiMl  rootiof  tlw  iMfthlMniietf 
[  »  eommon  in  the  hedgra  of  England,  are  sliced, 
enc!of«d  in  a  thin  linen  bag,  and  suspended  in 
the  beer  cask,  by  the  brewers  of  Germany,  to 
I  fnmiA  tba  bocf  from  tnniiii|f  wmr,  and  to  give 
it  the  flavonr  of  doves.   A  similar  use — as  we 
hate  already  hinted  when  speaking  of  adultera- 
tioa— is  made  of  ginger,  capsicum,  orange  peel, 
t  eoriuder-aeed,  oarraway  seed,  and  oalomna  aro- 
maticus ;  and  powerfully  astringent  bitter  qnali- 
lies  might  prr  !  a^ily  be  extracted  also  from  several 
i  piaatsof  the  genera  Agrimouia,  Dryas,  Comaruiu, 
'  PotoitiUa,  and  Tormentilla;  yet — to  show  how 
I  eamnlly  dangerous  it  is  to  drag  with  even 
well-Vnovm  herbs — the  roots  of  the  last  of  these 
I  gvnera,thc plantsof torraentilla.aro «o vorypower- 
fully  agthugent  and  constipating  that  tha  decoo- 
tion  of  a  few  dnohnis  of  them,  administered  in  ft 
!  aeries  of  doses,  has  become  a  prescription  of  the 
'  higheat  medical  practice  for  arresting  the  most 
TioleDt  diarrhoeal  action  of  the  bowels, — so  that 
the  IgiNtsnt  nse  of  any  sneh  tstringent  plants  in 
I  dmrntia  economy  might  be  followed  by  oonse- 
.  qnencea,  not  only  detrimental  to  health,  but  haz- 
■  ardous  to  life. — Child  on  Brewing. — C<ml/rum'$ 
l'  flspfy  md  PraoUee  vf  Brwng. — ThmmCt 
I  CW^ifry. — Accwm.  on  AduUefglum  «f  Food. — 
A>vlfr*ons  Commereial  Dietionary. — Sm  articles 
I  Bmand  BaawiKO,  Hops,  and  Malt. 
I  ALBHOOF— botanically  Oumhoma  HsnratA- 
,  OA.  A  wen  known  creeping  perennial  plant, — 
ailed  abo  turii]i(.>of,  ground-ivy,  and  cTill-go-by- 
the-ground, — and  formerly  designated  by  botan- 
.  iits  Hedera  terrettri*.    It  creeps  under  hedges, 
I,  epon  the  sides  of  banks,  at  the  ftot  of  trass,  and 
in  most  shady  places,  in  almost  every  district  of 
England ;  and  it  is  powerfully  stoloniferous,  and 
forms  a  new  root  at  every  joint  of  its  stems,  in 
I  the  Sams  manner  as  strawborryplants.  Its  roots 
im  Wtgvm ;  its  flowers  are  blue,  and  appear  in 
spring ;  and  its  leaves  are  roundish  and  notched, 
j|  sad  b^me  purple  during  the  progress  of  the 
j  tmion.  Alehoof  was  a  cbJef  ingrcdisnt  in  tiie 
)  manu&etnre  of  sie  by  the  ancient  Saxons;  and 
it  Btm  continues  to  be  occasionally  used  by  the 
poor  for  infusion  in  ale  or  beer,  as  a  remedy 


ill 


acpdnsl  internal  disorders.  Herbalists— those 
otownidk  quacks  and  guilty  tainpcrers  with  dis- 
P-^pp — assert  that  the  plant  heals  wounds,  botli  l»y 
outward  application  and  by  inward  use ;  that  a 
deoootion  of  it,  dnnk  daity  for  a  oondderaUe 
period,  cleanses  the  stomach,  sweetens  the  blood, 
and  promotes  the  healthy  secretions  ;  that  a  de- 
coction or  an  infusion  of  it  is  a  strengthening 
eye- water ;  that  an  inftition  of  it  operates  as  a 
diuretic,  and  alleviates  diseases  of  the  hugs  and 
chest;  that  applications  of  it  r^r<^  Yfry  strength- 
ening to  weak  backs;  that  an  oiutmcut  made 
from  it  heals  ulcers  and  fistula ;  and  that  equal 
qniatitiea  alehoof,  daiiiee,  and  oelanffine, 
strained  and  used  as  an  eye-wash,  retnovc  all  de- 
scriptions of  inflammations  and  o])hthalmic  sores. 

ALG.^.  The  large  tribe  of  cryptogauiic  plants, 
whicib  ecmprisss  the  se»>weeds  <rir  the  oosan  and 
the  small  flowerless  vegetable  growths  of  fir^ 
water.  The  name  properly  means  fnrjs,  and  ori- 
ginally designated  plants  or  herbs  growing  in 
sesi-water ;  bnt  it  has  been  extended  hf  bota^ts 
to  include  all  vegetables  with  frondose  herbage, 
many  of  which  are  not  even  aquatics.  But  the 
very  large  family  of  Lichens,  which  have  little 
reeembhuioe  to  the  reet  of  the  tribe,  and  possess 
distinct  characteristics  and  considerable  impor- 
tance of  their  own,  have  recently,  with  the  gen- 
eral consent  of  the  botanists  of  the  present  day, 
been  detached  from  the  alg®,  and  erected  into  a 
sepurate  tribe.  See  Lionns.  Tettiie  algm,  even 
when  freed  from  the  inconirnious  aa.^ociation  of 
the  lichens,  are  exceedingly  diversified,  and  can- 
not be  comprehensively  defined  by  any  more 
minatediaraoterlstic  timn  their  firondoee  leafiige. 
Some  are  visible  to  the  naked  eye  only  when  they 
exist  in  heaps ;  and  some  are  hard,  strong  leathery 
masses,  many  fathoms  in  length,  and  occasionally 
so  luxorinnt  and  multttadinoos  as  to  take  entira 
possession  of  seetions  of  the  sea,  and  completely 
impede  the  course  of  ships.  Any  distinct  root  is 
either  undisco  verable  as  a  support  for  their  fronds ; 
or,  when  it  does  existi  ss  in  the  ease  of  many  of 
the  fuel,  it  is  tau^  %  ftbrooB  or  sentate  base, 
not  for  organic  support  or  nourishment,  but 
merely  for  mechanical  attachment.  Even  the 
frond  is  fiur  from  being  of  uniform  appearance  in 
the  different  divisions  of  the  tribe ;  for  in  the 
trcmellineiB,  it  is  gelatinous, — in  the  conferva?,  it 
is  thread  like  and  jointed, — and,  m  the  fuci,  it  is 
leather-like  and  jointless. 

Professor  Agavdh,  In  his  work  oaOed  '  SyiUma 
Alganim*  defines  the  alga?  as  "  aquatic  plants 
destitute  of  cotyledons  and  of  sexual  organs  ; 
geiatinuus,  membranous,  or  coriaceous ;  fibmen- 
totts,  TMniimse,  or  even  leafy ;  in  ookrar  green, 
fNurids,  ev  oHvioeoos ;  jointed  or  continuous ; 
bearing  sporidise,  either  included  in  pericarps, 
or  scattered  over  the  surface and  he  'divides 
them  into  the  six  sub>tribes  of  Biatomee,  No»* 
toohinsQ,  Confervoidcne,  Ulfaoee,  Floriden,  and 
Fucoidcfl3.  The  DiatomesD  comprise  six  genera, 
and  are  bodies  of  various  forms,  flat,  crystalline. 
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•Bd  ■epmnting  into  fisgmoite.  The  Koslochinte 

comprise  eight  genera  ;  they  are  partly  marshy 
and  partly  marine,  and  include  an  enormous 
number  of  iudividuak  ;  and  they  are  either  glo- 
bular or  filiform^  and  are  nupended  in  a  gelatine 
of  definite  form.    The  Confervoidea)  comprise 
thirty-one  genera  ;  they  are  partly  parasitieal  on 
rocks  or  barka,  extensively  marine,  and  chiedy 
nuuraby,  Uunutrine,  and  ditohj ;  and  thej  oon- 
sist  of  threads  or  filiman^  jointed  eithei;  ex- 
ternally or  internally,  separate,  and  not  com- 
bined in  any  definite  form.  The  t  ivacece  com- 
prise six  genera ;  thdr  fronds  are  membraiMmB, 
I  continuous,  tubdair,  OX  flattened,  bat  never 
rihbed  or  herbaceous,  and  very  rarely  purple  ; 
i  and  their  fruit  is  a  h^p  of  sporules,  either 
I  luikedt  or  foniuDgioatleredaiidooTvred  granules. 
I  The  FIoridMB  oompiiM  eight  genera ;  their  frond 
is  generally  coriaceous  or  Innther-like,  and  is 
either  flat  or  filiform,  unjoiutcd,  and  of  a  pink 
or  purple  odour ;  and  their  spores  have  a  pur- 
I  pie  oolour,  and  are  either  enclosed  ia  oapeulee 
:  or  clustered  in  sori.    The  Fucoideae  comprise 
I  twelve  genera  ;  their  frond  is  rarely  mem- 
branous, generally  leather-like,  and  always  un- 
jointed,  oUTe-gnen,  and  etther  flat  or  fllifoim ; 
and  their  Kporcs  are  enclosed  in  capsules,  which 
are  either  ovate  and  situated  in  a  peculiar  re- 
ceptadej  or  pyriform  and  immersed  iu  the  irond. 
Ia  hie  quite  reooit  wva^  *  Algae  SEaris  Meditu)- 
I  ranei  et  Adriatici,'  'hi.  Agardh  divide  tibe  AIg» 
I  into  the  six  tribes  of  Ceramieas,  Cryptonemeae, 
ChondriesB,  fiiiodomelesSi  Sphssrococcordesa^  and 
DdenevietB. 
A  simpler  and  more  comprehensive  arrange- 
I  ment  divides  all  the  algse  into  the  diHjointed,  the 
jointed,  and  the  jointless.  The  di^ointed  algaa 
ooenr  on  the  stems  of  other  plaati^  inunened  in 
water,  or  floating  in  ponds  and  ditefaea;  they 
'  consist  of  individuals  which  are  composed  of 
I  fragments,  and  have  the  power  of  eelf-multipli- 
j  cation  simply  by  separating  or  throwing  asunder 
tiieir  firagmentaij parts;  and  th^ are  considered 
by  some  naturnli-ts  r\a  aggregations  t  f  minute 
animals,  and  certainly  he  on  the  organic  verge 
of  the  animal  and  vegetable  world.    The  jointed 
algie  oompKise  many  of  the  marine  kinds  and 
most  of  the  fresh-water  kinds ;  they  always  ap- 
pear to  the  eye  like  series  of  little  green  threads ; 
and  they  occur,  in  endless  variety,  in  ditches, 
!  ponds,  and  ronidng  stieams.  The  jointless  algs9 
I  constitute  the  gnai  balk  of  the  tribe ;  thejoom- 
'  prise  all  the  sea-weeds,  and  all  the  broad  mem- 
branaceous algse  of  both  sea  and  freeb  water ;  and 
they  oonvst  of  roundish  oeUules,  elthw  ftnoily 
adhering  to  one  another,  or  connected  by  masses 
of  twinsparent  gelatine.  Dr.  Greville  enum^^ratc, 
in  1830, 675  species  of  inarticulated  algse,  whereof 
about one^fMuih are firitishiiieeies.  InUs&mily 
Floridess  are  included  nearly  a  half  of  our  British 
algSB ;  but  it  is  the  Fucoideaj,  the  Laminarieae,  and 
the  Ulvacese,  which  give  the  character  to  our  ma- 
'  fine  vegetation.   "  The  former,  numerous  in  in- 


dividuals, and  very  valnablsi,  as  firom  them  kdp  I 

is  principally  made,  occupy  with  their  Mackness  i 
al!  the  gpace  between  low  and  hieh  water-marks,  ! 
living  an  amphibious  sort  of  liie,  aiturnatel/  ex-  ! 
pooedtotheatmoephere^andooTeredbythetadek  I 
The  Ulvic  and  Porphyrse  intermix  with  them,  and  ! 
give  some  variety  to  the  shore  by  their  green  and 
purple  fronds.   The  Laminarieto  occupy  a  lower 
womtt  for  th^  are  strictly  aquaticv  and  ebooas^ 
therefore,  a  station  not  liable  to  be  left  dry  at  the  | 
relUix  of  the  tide.   With  the  exception  of  Z.  de- 
bid's  and  lati/UiOf  the  others  are  widely  and  gen-  ,^ 
erallydistrilmtedakog  oar  ooasts,  affording  abide  '| 
and  shelter  to  myriads  of  oreeping  things,  and  < 
becoming  xiltimalely  a  source  of  profit  to  the 
agriculturist,  to  whom  the  '  Alga^isffecta  vilior^ 
is  an  unintelligible  oomparisim.  The  other  fiuai- 
lies  may  be  oonindered  as  suhordinale;  lifir,  al- 
though many  genera  and  species  amongst  them,  < 
as,  for  example,  C/iordaria,  Furcdiarioj  JJeama-  !< 
rtstia  aeuUata,  &c,  are  met  with  abundantly  t 
everywhere ;  and  many  others,  though  local,  ate  i 
plentiful  enough,  yet,  from  their  smaller  size,  or  : 
their  concealed  stations,  they  make  no  materiid  ' ' 
change  on  the  appearance  of  the  coast.   '  It  is  \ 
ea^y  to  peroeive,'  says  Dr.  Oreville,  <  that  some  I 
species,  Geh'Jaim  corneum,  Phyllophora  ruietu, 
and  jSjJnTrococci/s  coronoj»'foliusy  for  example,  be-  |[ 
come  more  plentiful  and  more  luxuriant  as  we  I 
travel  fimn  north  to  eou^ ;  and,  on  Hie  other 
hand,  that  Ptilota  plvmosa^  RhodomfUi  lyeop^ 
dioidex,  Rhodommia  mtlolifera,  and  several  others,  i 
occur  more  frequently,  and  in  a  finer  state,  as 
we  approach  the  norUL  OdowihaUa  dmUHu  and 
Rhodeinia  cristata  are  confined  to  the  northern 
parts  of  Great  Britain  ;  while  the  Cystoseine, 
Fucm  tulerculatus,  Haliteris  pdj(podiotde$,  HAo-  .  \ 
dfmenia  jubata^  R.  Tuiii,  Microdidta ^anihtlem,  I' 
WnxUnnda  pinastroides,  Laurmeia  ttmisnmoy  ! 
IriduML  reniformis,  and  many  otben^  are  confined  , 
to  the  southern  parts.   Others,  again,  such  as 
the  Fuci  in  general,  the  LaminariesB,  many  Belee- 
serise,  some  Nitt^ylla,  LanrentiaB^  Qaatiidia,  and 
Chondri,  possess  too  extended  a  range  to  V>e  in- 
fluenced by  any  change  of  temperature  Wtween 
the  northern  boundary  of  Scotland  and  the  south-  i 
westom  point  of  England.*  TheeaiueawhidilB-  I 
fluence  the  distribution  of  the  algffi  on  a  particu-  j 
lar  coast  are  not  well  known.   Temperature  is 
one ;  but  there  arc  many  facts  which  the  adnu»-  < 
sioaof  tlus  cause  will  not  ezphun.  'A&wyaida  • 
is,  in  some  instances,  sufficient  to  ersatondiange ; 
and  the  space  of  three  or  four  miles  a  very  strik- 
ing one not  m^ely  in  regard  to  species,  but  in  | 
their  luxurianoe  and  rapidity  of  development. 
The  natnie  of  the  soil,  anoording  to  Dr.  Oreville, 
\\%«.  here  mnch  influence.    '  Thus,'  says  lip.  '  cal- 
careous rooks  &vour  the  production  of  sume  spe-  \  \ 
cies,  santbtone  and  basalt  that  cf  others;  and  it  I 
would  appear  that  the  soil  has  an  effect  even  ^ 
upon  those  algas  which  grow  pftraeitically  n^on  . 
the  stems  of  the  larger  speciea*  **  , 
The  aigm,  particularly  the  fuci,  are  of  very  ; 
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'  consideraWe  economical  value.  Luminaria  snc- 
rAtntta,  TMffmenia  pnfnvU'i,  Ilt'iinwnia  ediUis, 

.  and  sereral  other  fuel,  are  eateu  by  many  per- 

I  1008,  udtromoclk  relished  both  raw  and  dresMd. 
/Vr?.'.* /<V/<^Moi<iM  appears  to  be  tlio  chief  Ingre- 
dient in  the  edible  birds'  nests  which  fonn  so 
ooetly  and  m  exceedingly  esteeiutid  aa  article  of 
^aasam  imong  the  CRdnflM.  Many  kinds  of 

I  thsfiid  are  probably  eaten  by  fish,  and  in  oonse- 
qaenoe  indirectly  serve  for  the  sustenance  of 
laad-uumala  and  of  man  i  some  of  the  same  great 
diniiflBof  the  Algv  haTs  bean  «taa^T«l/  uied 
in  the  arta^  ptrtiiralvlj  in  tha  muiafiidinve  of 
kdp  and  the  preparation  of  dyes  ;  and  enormous 
mtwift  of  them  are  collected  in  many  parts  of  the 
Briiiih  ooasts,  and  in  every  part  of  ^  ooaits  of 
Inbuid,  an  l  used  by  farmers  as  manure.  A  great 
cnantity  of  vegetoaniinal  matter  is  procured 
from  fiea-we^,  and  they  are  the  only  things  in 
yfloA,  iodme,  supposed  to  be  oneof  the  liinpis  or 
primitive  substaaces,  has  been  found.  As  it  is 
apiiiijit  the  rulea  of  sound  reas  minc;  to  admit 
tiut  iodine  is  created  by  the  mere  power  of  vc^e- 
totioo,  so  it  is  evid«nt»  that  It  mmt  be  derii«d 
fsm  some  extraneotu  source ;  although  MoMM. 
Davy  and  Gaukier  de  CHuhrv  have  not  been  able 
to  detect  it  in  sea- water,  and  it  has  not  been  found 
by  any  analysis  to  be  present  in  the  soils  on  which 
lea  weeds  grow.  In  fiust,  the  diaoorery  of  the 
origin  of  iodine  still  remains  to  be  made.  See 
articles  Feci  and  Seawakb. — LoudoiCs  Enct/do- 
pcdia  of  fiaius. —  WUkering't  BoUm^, — KeWCs 
iotnud  Lexiton.'^OrmB^B  Aigm  BrUmmim. 
-r  F.  n.  Mirbd  MS  Quartfriy  Jvumat  efSeumcty 
Tols.  V.  and  vi, 

AlilMEXT.  Any  substances  which,  being  re- 
edved  into  the  bodlw  of  oxguised  beingB,  aninial 
or  vegetable,  promote  the  growth,  support  the 
strength,  and  rentrw  the  waste  of  their  frstems. 
See  the  fi^owmg  article  also  articles  Foou  and 

ALIMENTARY  PRINCIPLES.  The  folbw- 
ing  extracts  from  Pereira's  3ilateria  Medica  con- 
vey a  sufficiently  extended  view  of  the  subject. 
For  details  respecting  the  several  snbstanees,  see 
the  articles  on  them  in  the  present  work. 

Br.  Pront  has  divided  the  altTnentnrv  princi- 
ples into  three  great  classes  or  gruupii — the  me- 
'  otsruu^  the  tUayiMUtj  and  the  aUmmimnu,  to 
,  whkli  he  has  latterly  added  a  fourth,  the  aqueous. 
'  He  was  led  to  this  division  by  nlisrrving  that 
I  isilk— the  only  article  actually  furimhed  and  in- 
tesded  by  nature  as  food — always  contains  a  sao- 
'  dsrineprinioiplB^nbatytMeous  or  oily  principle, 
and  a  caseous,  or,  mors  COROOfcly  ipnstinffi,  an 
albtuninous  principle. 

Cliss  1.  Saccha&ik£  PBUfciPLBS.  The  princi- 
pletoontained  in  this  dass  are  SooAiyOoic,  Pso- 
TrK,  Stabch,  and  LioM?f :  see  these  articles. 
These  agree  in  VniLng  of  vegetable  orifrin.  and  in 
consistii^  of  carbon^  hydrogen,  and  oxygen. 
With  the  ezoeption  of  pectin  or  vegetable 
th^  oQotain  oxygen  sad  hydrogen  in  the  ratio 
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to  form  water ;  and  might,  thereftnce,  bo  termed 

hydrates  of  carbon. 

Tho8e  varieties  of  each  principle  which  contain 

the  emaUest  qnsatity  of  water,  Pr.  Pront  terms 

ttrong  or  hujk :  while  those  containing  the  largest 
proportion  of  water,  he  denominates  irmk  or  lovi. 
Thus,  sugar-candy  is  a  high  or  strong  sugar, — 
sogarof  stareh,aweakorlowoo«.  [ 
1.  t?atxharine  tubstaneu.   Under  this  head  are  I 
placed  several  sweet  orpinic  principles,  capable, 
for  the  m(»t  port,  of  undergoing  vinous  fermen- 
tation when  mined  with  yeast  and  a  due  prupor-  ' 
tion  of  water.  { 

a.  SooAss  soBosmBia  ot  Yivovs  FiBNnnA<- 

TIOS. 

1.  CiydaButiMe.  Tins  division  inoludesoom. 
men  sugars,  via.,  oan%  maple,  and  beet- 
root sn  pars  ;  gramilnrsnjjnrs,  vt7,.  grape, 
honey,  starch,  and  diabetic  sugars ;  and 
sugar  of  milk. 

%  UnuyttdUMMa.  Known  as  liquid  or  mu- 
cous sugars,  as  treacle. 

b.  SfoAKS  uasuscxpTiBi^  ov  YnioDS  Fjulxhh- 

TATIOK. 

1.  Crifdalli-aiU.  Mannite. 
a.  Uncri.f(M!:aMe.    Glyoyrrhishi,  glyoerin, 
and  sarcocoUiu.  i 
Sugar  is  a  highly  nutritions  substance,  and  by  | 
the  healthy  stomach  is  r^uiily  digested.   It  tkp-  \ 
pears  to  bo  especially  ad.aptcd  fi>r  the  food  of  j  \ 
young  plants  ;  hence  we  find  it  generated  in  < 
many  seeds  (as  pease,  barley,  &c.)  during  genuina-  i 
tion.  It  is  nntridve  to  animals.  Thus  it  is  an  1 1 

important  constituent  of  milk, — a  liquid  intended 
for  the  nourishment  uf  mammals  during  the  tir^t 
period  of  their  existence,   it  is  employed  by  man  \ 
on  aoeoont  of  its  agreeable  taste,  rsAber  than  as  j 
a  direct  source  of  noarishment ;  yet,  of  its  nutri-  I 
tive  qualities  few  entertain  any  doubt.    The  in-  \ 
jurious  effects  which  have  been  ascribed  to  it  are 
more  imaginary  than  reaL  Somo  individuals 
have  consnmed  largo  quantities  of  H,  ibr  »  kmg 
series  of  year%  without,  suffering  any  ill  conse- 
quences. 

S.  MveSagmBm  sufiiftmeici.  Hie  gammy  prin-  | 
ciples,  called  arabin,  tragacanthin  or  adraganthin,  j 
cerasin  or  prunin,  cydonin,  and  bassorin,  belong 
to  this  group.  Tlray  poseese  nutritive  properties, 
but  are  somtwhat  difficult  of  digesticm.  Hasnlf 
quist  teUsus,  that  a  caravan  of  more  than  a  thou- 
sand persons,  travelling  from  Abyssinia  to  Cairo, 
and  whose  provisions  were  exhausted,  supported 
themselves  for  two  months  on  the  gum  they  were 
carrying  as  merchandise.  The  Moors  and  the 
Negroes  near  the  Niger  employ  it  as  a  comm  n  | 
kind  of  food.  The  Hottentots  also  are  well  aware 
of  its  nutritive  properties. 

a  VtgekiU  ^dfy.  To  this  head  are  refisRed 
pectin  or  groussulin,  and  oanageenln.  These 

are  nutritive  and  digestible. 
4.  Ami/laoeowt,  Jarinaceom,  or  ttarchy  »iiLsta»icei. 

Under  this  division  are  inbhided  wheat-stardi, 
sago^  tf^pioca,  arrow-root,  potato-staroh,  salop» 

n 
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&e.  Amylaceooa  matier  is  foand  in  varions  parts  | 

of  plants.  When  cooked,  amy laoeous  matter  is 
a  nutritious  and  easily  dinrcsti^le  substance. 
Directly  or  indirectly,  observes  i>r,  i'rout,  "  it 
forms  ft  oonstitoent  of  the  food  of  most  of  the 
higher  nnimal^  u  well  m  of  mUL  It  difiers, 
therefore,  from  sugar,  in  beinp  a  nety*.*nnf  article 
of  food,  without  which  animals  could  nut  exist ; 
while  wagut  it  not  Henoe  a  mndi  larger  quan- 
tity of  amylaceous  matter  than  of  sugar  can  be 
taken  ;  nnd  what  is  a  still  more  decisive  f;irt,  the 
use  of  this  larger  quantity  of  amylaceous  matter 
may  be  pendated  in  for  aa  udimitod  poiiod, 
whioh,  it  appears,  is  not  the  oaae  with  a  large 
proportion  of  siif^ar." 

6.  Lignin  or  uoody  fibre,  "  It  forma,"  says  Dr. 
Prout,  "  the  appropriate  food  of  numerous  in- 
sects and  of  some  of  the  lower  animah^  but  of 
few  of  tlie  higher  classes  of  animals.  The  reason 
of  this  is  probably  to  Imj  sought  for  in  their  not 
being  furnished  with  organs  proper  for  com- 
minuting and  redttoing  it ;  for  when-  lignin  ie 
comminuted  and  reduced  by  artificial  processes, 
it  ig  said  to  form  a  svihstunce  analorrous  to  the 
amylaceous  principle,  aud  to  be  highly  uutri- 
tioii&'*  The  Lai^den,  aooording  to  lonnadus, 
eat  bark-bread  during  a  great  part  of  the  winter, 
and  sometimes  even  during  the  whole  year.  It 
is  prepared  from  the  inner  bark  of  the  Pinus  t^U 
vutrii. 

Class  2.  OtsaoiNons  Alixextaky  Principlss. 
This  class  comprehends  the  substances  denomi- 
nated fate,  fixed  oils,  and  butter.  Oleaginous 
alimentB  are  highly  nutritioue,  bat>  exceedingly 
difficult  and  slow  of  digestion.  Sir  John  Boee 
is  of  opinion  that  the  natives  of  cold  countries 
eeem  to  require  a  more  fatty  diet  than  the  in- 
habttante  tropieal  regions,  in  order  to  promote 
the  prodnction  of  animal  heat.  See  ertidea  But- 
TKB,  Fat,  and  Oil. 

Gum  3.  Nitrooexous  Aumsktary  PBtNci- 
n«.  The  most  important  alimentary  principles, 
cont«dning  nitrogen,  are  fibrine,  albamen,caaeuni, 
gelatine,  and  gluten  The  animal  extract,  called 
osmazome,  is  also  a  nitrogenous  principle.  With 
one  exception— gluten — ^these  principles  are  ob- 
tained from  the  animal  kingdom,  and  they  ha-ve, 
in  consequence,  been  frequently  denominated 
animal  alimenlA.  See  articles  Albfmex,  Oasel'M, 
i<  iBftiMfi,  Gelatimb,  Glute.i,  and  Osmakoxe. 

Fibrine  ia  eminently  nutritiona,  and  eai^  of 
digestion.  Albumen  is  highly  nutritious,  and 
when  either  raw  or  lit'litlv  lx»iled,  is  easy  of  di- 
gestion ;  but  when  boiled  hard,  or  espedally  when 
fried,  ita  capability  of  being  digeated  ia  oonaider- 
ably  in)paired.  Caseum  is  nutritiona,  and  moder- 
ately easy  of  digestion.  Gelatine,  or  animal  jelly, 
ie  an  exceedingly  nutritive  principle,  though  pro- 
bably Bomewh^  leaa  ao  than  fibrine  and  albumen. 
Cklatinefrom  bones  is  employed  in  Paris  for  the 
preparation  of  a  nutritions  nj  ,  for  hospitals  and 
other  pauper  habitations.  Ck^nfectioner's  jelly 
ia  made  firom  iajnglaas,  calvea*  foot,  and  patent 
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gelatine.  Sonpa  and  brotha  owe  their  nntritive  i 

properties  principally  to  gelatine.  Young  meala  I 
yield  more  gelatine  than  old  ones.  To  osmazom? 
broths  and  soups  owe  their  flavour,  smell,  and 
part  of  their  nntritlTe  qoalitiea.  CHnten  ia  be* 
lievod  to  be  highly  nutritiona,  and  to  confer  ea 
wlieat  flour  its  well-known  superior  alimentaiy 
qualities. Its  viscidity  or  tenacity,"  aaya  Brandy 
"  eonlera  npm  that  apeoiea  cf  floor  ita  peeoSar  ex« 
cellence  for  the  manu&otora  of  maoaioni,  verm^ 
celli,  and  similar  pastes." 

The  subject  of  aliment  will  be  further  discussed 
under  the  heada  of  Ahimai.  Food,  DiflHBno]i,Fo»> 
DER,  Nutrition,  &c. 

.\LTS^IA, — popularly  Water  Plantain.  A  genus 
of  aquatic  herbe,  giving  name  to  the  natural 
order  AJismaoem.  The  moat  common  species, 
AUmA  pUmU^  the  great  water  plantain,  d 
rives  its  specific  name  from  the  rcst'trMance  of 
its  leaf  to  that  of  the  common  plantain,  grows  ia  ' 
wet  ditches  and  by  river  sides  in  Great  Britun, 
and  haa  the  repntation— we  anppoae  an  ill- 
founded  one  —  of  being  a  cure  for  hydrophobia. 
Four  other  well-known  species  have  the  popnlsr 
names  of  spear-leaved,  blunt-leaved,  lloatiug  &ud  i 
leaaer  water  plantainaa.  Thewder  Aliamaww  oom-  | 
prise  three  genera ;  and,  as  a  whole,  are  hand- 
some water  plants,  with  white  flowers, — nati%*eii 
of  ditches  in  temperate  countries,  and  within  the  i 
tropio8,r-Huiid  eaten,  in  acme  Inatanww^  bj  tbe  | 
Chinese. 

ALK.\LIEB.   Substances  of  opposite  chemical  . 
properties  to  those  of  acids.   They  have  a  hot, 
acrid,  bitttt  taate ;  thqr  counteract  or  nentialiie 
the  aoumeaa  of  adda,  and  all  the  eflfects  which 
that  sourness  produces ;  and,  in  general,  they 
possess  the  well-known  properti^  of  the  ley  oC 
wood  adiea.  The  name  aUali  ia  formed  of  the 
Arabic  article  al,  and  the  Aralue  word  kaU;  the 
former  used  intensitively  like  our  prefix  super, 
and  the  latter  meaning  the  bitter  subetanoe,  and 
used  to  designate  the  herb  whidi  we  call  ^aa^  : 
wort,  Suiieomia  Jrahica.   The  Arabiana  burnt 
this  herb  to  ashes,  boiled  the  ashes  in  water,  and 
procured,  by  evaporation,  a  white  powder  which 
they  regarded  as  the  concentration  of  the  herb, 
and  derignated  alrkali,  the  eminentiy  bitter  anb- 
stanco.    This  alkali  is  pota.'^h  ;  an'?  thr  name  al- 
kali is,  in  consequence,  used  hy  all  iintith  chem- 
ists and  scientific  agriuulturitits  as  the  generic  i 
appeUation  of  all  the  anbataneea  which  raaambie 
potash  in  their  properties  and  action.    All  tbe 
alkalies,  like  potash,  turn  veipetable  Mucs  into 
green,  convert  vegetable  yellows  into  reddish- 
brown,  and  reatore  auch  Tegelable  bluea  aa  htm  : 
been  turned  into  red  by  aotda ;  wad  they  can  j 
easily  be  detected  by  means  of  an  infusion  of 
turmeric,  or  an  infusion  of  red  cabbage,  or  of  i 
piecea  of  paper  atained  with  either  of  tiuae  infii-  | 
sions.  Yet  the  alkaliea  do  not  reault  from  the  ac- 
tion of  any  specific  or  alkalizing  principle^  Init 
are  very  variously  constituted. 

The  prindpal  alkaliea,  or  theae  whidi  make  the 
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moat  MUpiCDoiu  figure  in  s^ricultural  chemis- 
trr.  are  ammonia,  p  it;ish.  and  soda.  Ammonia 
is  popolarijr  called  the  animal  alkali^  because  cou- 

I  tiiiied  m  aaiiDal  labstaiioeB ;  potash,  the  Itmd 
itgdMe  alkali,  because  oontaincd  in  land  vege- 

[  ttUes;  and  ^'Jda,  the  «ra  regetaUe  alkali,  because 
cuaUined  in  sea  yegetables ; — ammonia,  the  vola- 

'  t3t«iUli^  became  it  natunllf  flies  off  in  Tapour ; 

,  luid  potash  and  soda,  the  Jiced  alkalies,  because, 
in  all  ordinary  conditions,  they  resist  evaporlza- 
tioo.  But  these  three  priQci|Nd  alkalies  require 
» little  additional  definition ;  and  a  large  number 
of  other  alkaline  substances  require  to  be  brought 
into  Tiew,  Ammonia  consists  of  hydrogen  and 
nitrogen,  is  obtainable  in  a  separate  form  only  by 
diemical  operation,  exists  naturally  in  the  exu- 

,  drtiona,  the  nrine,  and  the  exerements  of  animals, 

evap'irates  into  the  atmosphere  so  as  to  mix  gasL*- 
(ii  ly  with  the  air  and  in  rain,  and,  even  whon 
'  aruticisJly  obtained,  is  UBually  met  with  only  in 
wAk  eombinations  as  oonstitnte  liquids  or  salts. 
Potash  and  soda,  though  long  supposed  to  be 
simple  substances,  and  regarded  as  tmiqne  in 
both  character  and  action,  are  now  known  to  be 
sMtellie  oxides ;  potash  oond^ng  of  oxygen  and 
i  metal'ic  i^ubstanoa  called  potassiom,  and  soda 
coasfiiitiiig  of  oxygen  and  a  metallic  substance 
calkd  godium.  Various  other  alkaline  bodies  are 
eoBstitated  in  a  muam  preciBelj  similar  to  pot- 
ash and  soda,  and  are  designated  idkaline  oxides 
-cr  alkaline  earths.  Lime,  one  of  the  most  impor- 
tant exunples  of  these,  consists  of  oxygen  and  a 
aelsffie  substance  called  calcium ;  and  magnesia, 
•aotber  important  example,  consists  of  oxygen 
&nda  metallic  substance  called  magnesium.  Yet 
lime  and  magnesia,  in  this  primary  and  proper 
Kose  of  alkaline  earths,  must  not  be  confounded 
vidi  the  lime  and  the  magnesia  of  p<^(Nilar  iriita>- 
s^'log)";  f"r  these  are  carl;<:inatos  of  lime  and 
Jnagnesia,  and  hold  the  allcril'.nc  m  itter  of  the 
earths  in  a  state  of  dilutiou  and  alteration  by 
choniml  nmon  with  carbonie  add.  ETen  the 
alkalinity  of  the  true  alkaline  earths  is  far  less 
^rtire  or  powerful  than  that  of  potash  and  sods. 
Yet,  with  the  exception  of  magnesia,  all  the 
alblhie  earths,  as  well  as  potash,  soda,  and  am- 
iMiiiii  irs acrid  to  the  taste,  and  have  a  caustic 
tction  on  the  skin.  Another  important  class  of 
alkaline  substances  esist  as  characteristic  con- 
■titoents  of  oerlain  plants,  are  produced  in  these 
plants  daring  the  progress  of  vegetation,  and 
bar  the  general  designation  of  alkaloids,  or 
^fStUHdhdiu.  They  couiiist  of  Tarious,  yet  in 
wAittrtanea,  definite  proportions  of  oxygen,  car- 
bm,  hfdngen,  and  nitrogen ;  and  j«t  though  so 
Tcry  differently  constituted  from  ammonia,  they 
P^>5ae8!8  a  considerable  resemblance  to  that  power- 
ful and  unique  alkali  in  their  alkaline  properties 
and  modes  of  diendcal  aetion.  See  Auuijite 
1^ A^Es.  Ammonia  evaporates  at  a  very  low  tem- 
perature, and  is  decomposed  at  a  hiph  tempera- 
ture ;  potash,  soda,  and  the  other  alkaline  oxides 
reait  the  eTaporatmg  power  of  oomparatively 


high  temperatures,  and,  though  they  mar  imLibe 
oxygen,  are  not  'h  c<>nionsed  by  the  action  of  heat 
in  the  open  air;  and  all  the  alkaline  bases  or 
alkaloids  are  decomposed  at  high  temperatures, 
and  yield  up  theor  constituent  elements  to  the 
formation  of  new  compounds.  All  the  alkalies 
readily  combine  with  acids  to  lose  their  own 
alkalinity  of  action,  to  destroy  the  acidity  of  the 
acids,  and  to  form  new  guhstaiices  called  alkaline 
salts ;  and  a:nmonia  and  many  of  the  alkaline 
oxides  combine  with  metaUio  oxides — as  am- 
monia with  the  oxides  of  cobalt,  copper,  and 
nickel,  and  potash  and  soda  with  silica,  alumina, 
and  the  oxides  oflead  and  zinc — to  form  another 
class  of  latently  alkaline  substances.  The  alka- 
line salts  pcrforui  a  part  in  the  laboratory  of  the 
soil  and  in  the  chemistry  of  vegetation,  second  in 
importance  only  to  the  alkaUne  oxides  them- 
selves,— Vieinp;  readily  decomposed  by  chemical 
forces  which  there  attack  them,  and  freely  giving 
out  their  dements  to  act  diemicailj  upon  the  soil 
and  alinientarily  upon  plaiits 

Argillaceous  or  clayey  earth— such  mineral 
matter  as  contains  a  proportion  of  alumina  ur  the 
concentrated  principle  of  day — forms  a  compo- 
nent part  of  by  hx  the  greater  portion  of  fertile 
soils ;  and  in  any  rare  instance  in  which  it  is  ab- 
sent from  land  capable  of  cultivation,  some 
source,  eithw  natural  or  artifidal,  exists  for  the 
supply  of  its  characteristic  elements.  Kow  the 
whole  fertilizing  power  of  this  earth  consists  in 
its  invariably  containing  alkalies  and  alkahne 
oxides,  with  sulphates  and  phosphates.  Alumina 
exercises  an  influence  on  vegetation,  not  by 
chemical  action  upon  accompanying  earths,  nor 
by  mechanical  control  over  the  roots,  nor  by  en- 
tering the  orgauLsm  ot  the  plant,  nor  by  forming 
an  dement  in  its  substance,  but  by  attracting 
and  retaining  water  and  ammonia,  and  by  yield- 
in-'  I'p  its  potash  or  soda  to  exert  their  directly 
aikaiiue  influence  upon  surrounding  silicious 
matters  in  tlie  soil,  and  upon  the  juioes,  secre- 
tions, and  general  vegetation  of  the  plant.  "  In 
order  to  form  a  distinct  conception  of  the  qiian- 
tities  of  alkalies  in  aluminous  minerals,"  says  Dr. 
Liebig, "  it  must  be  remembered  that  fdspar  con- 
tains  17|  per  cent,  of  potash,  albite  11*43  per 
cent,  of  soda,  and  mica  from  3  to  5  per  cent.,  and 
that  zeoUte  contains  from  13  to  16  per  cent,  of 
alkalies.  The  late  analyses  of  Ch.  GmeHn,  L5we, 
Fricke,  Meyer,  and  Redtenbacher,  have  also 
bhown,  that  basalt  and  clinkstone  contain  from 
I  to  3  per  cent,  of  potash,  and  loam  from  1|  to  4 
per  cent,  of  potash.  If  now  we  calculate  from 
these  data,  and  from  the  specific  wdghts  of  the 
different  sulistanccs,  how  much  potash  must  be 
contained  in  a  layer  of  soil,  formed  by  the  disin- 
tegration of  20,910  square  feet  of  one  of  these 
rocks  to  the  depth  of  80  indies,  we  find  that  a 
soil  of  felspar  contains  1,152,000  lbs.,  of  clinkstone 
from  m «,( hX)  to  400,000  lbs.,  of  basalt  from  47,500 
to  75,000  Iba,  of  cky  slate  from  100,000  to  200,000 
lbs.,  and  of  loam  from  87,000  to  300,000  lbs." 


li 
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Potash  and  toda  have  been  so  invarbMy  found 
in  all  the  numerous  clayey  soils  which  have  been 
analyzed,  that  they  may  fairly  be  pronounced  in- 
gredients in  aboolutelj  every  description  of  argil- 
kceons  land.  Potash  always  exists  as  a  distinot 
and  sep^xrate  stiTiptanc'c  in  the  leys  of  alum  mnnii- 
factories;  and  it  is  formed  from  the  ashes  of  the 
stone  and  brown  coal,  which  contain  much  ar- 
gillaoeous  eaitli.  The  mixture  of  the  olayey 
matter  prnperly  called  lo:im  with  the  qnartz  of 
the  new  red  sandstone  formation,  or  with  the 
iimo  in  the  ditterent  limestone  formations,  in  so 
-rery  trivial  a  proportion  as  one  part  to  a  thon- 
eand,  affords  as  mad&  potash  to  a  soil  only  twenty 
inches  deop  ns  will  supply  a  Rowing  forest  of 
pines  with  a  suHicient  quantity  of  alkali  for  a 
century;  and  a  single  cubic  foot  of  felspar,  a 
Miincral  which  contains  a  large  pri^Mirtidn  of 
ahimina,  will  afford  ;is  much  as  an  oalc  wood, 
growing  upon  a  surface  of  ^U,U10  square  feet,  will 
require  during  five  years. 

The  land  around  Tesnvius  in  the  vicinity  of 
Kaples,  is  OTIC  of  the  n\o<t  fertile  soils  in  the 
world ;  it  possesses,  in  its  different  districts,  a 
greater  or  less  degree  of  fertility  according  to  its 
I  proportion  of  clay  or  sand ;  and  as  it  entirely  con- 
sist?  of  disintegrated  lava,  it  owes  its  fertility, 
not  to  the  product  of  any  vogctaWe  decomposi- 
tion, but  solely  to  the  presence  of  uiiutral  alkalies. 
When  lava  or  volcanic  ashee  have  been  exposed 
for  some  time  to  the  simple  influence  of  air  and 
moisture,  they  produce  ttio  most  luxuriant  crops 
of  any  sorts  of  plants  which  their  occupants 
please  to  cultivate ;  and  they  obviously  acquire 
all  their  power  from  the  reduction  of  their  al- 
kalies, their  alkaline  oxides,  and  their  silica  into 
such  a  condition  as  to  be  absorbable  by  the  spon- 
gioles  of  the  plants.  The  multitudes  of  soils 
which,  in  all  parts  of  the  world,  have  been  formed 
by  the  disintegration  of  rock?,  eithor  tlir>mgh 
mere  atmospheric  influence  upon  the  spot,  or 
through  the  action  of  water  in  transmission  to  a 
distance,  are  generally  rich  in  alkaline  oxides, 
and  yield  them  np  to  the  jmrposos  of  vegetation 
only  in  a  slow  and  gradual  process  co-ordinately 
with  their  own  iacreusing  pulverization.  Thou- 
sands of  years  have  been  neoessaxy  for  the  disin- 
tegration of  rocks  into  the  condition  of  arable 
lands ;  and.  in  many  instances,  thousands  of  year? 
more  will  be  necessary  to  effect  such  a  fine  com- 
minution of  these  lands  as  to  expoee  their  minut- 
est particles  to  the  dissolving  power  of  air  and 
moisture,  and  to  exhaust  them  of  their  alkalies. 
Yet  not  only  do  \irgin  or  uncultivated  soils  part 
slowlj  with  their  alkalies  under  the  wasting 
power  of  weather,  but  they  continually  regain  a 
compensating  quantity  of  alkaline  matter,  and 
even  add  to  its  amount,  by  alkaline  deposits  from 
their  own  vegetation,  from  the  saline  vapours  of 
the  sea,  and  from  the  ammoniacal  gases  concen- 
trated and  brought  down  by  rain,  "  We  see  from 
the  composition  of  the  water  in  rivers,  stream- 
lets, and  springs,"  says  Dr.  Liebig,  "  how  little 


alkali  the  rain  water  is  able  to  extract  from  a 

soil  even  aficr  a  term  of  yenrrt ;  this  water  i«  gf^n- 
erally  soft,  and  the  common  salt  which  even  the 
softMt  invariably  contains,  proves  that  the  alka- 
line salts,  whidi  are  carried  to  the  sea  by  riveta 
and  streams,  are  returned  again  to  the  land  by 
wind  and  by  rain.  Let  us  suppose  that  a  soil  has 
been  formed  by  the  action  of  the  weather  on  the 
component  parts  of  giaidte,  gvanwaeker  moon- 
taln  limestone,  or  porphyry,  and  that  the  vege- 
tation upon  it  has  remained  the  same  for  thou- 
sands of  years;  now  this  soil  would  become  a 
maga^ne  of  alkalies  in  a  condition  fiivouraUe 
for  their  assimilation  by  the  roots  of  plants  The 
interesting  experiments  of  Ptreevc  have  proved 
that  water  impregnated  with  carbonic  acid  de- 
composes rocks  containing  alkalies,  and  then  dis* 
solves  a  part  of  the  alkaline  carbonates.  It  i* 
evident  that  plants  also,  by  producing  cjirl- nic 
acid  during  their  decay,  and  by  means  of  the 
acids  which  exude  from  their  roots  in  the  firing 
state,  contribute  no  less  powerfully  to  destroy  th« 
coherence  of  rocks.  Next  ti)  tlio  action  of  air, 
water,  and  change  of  temperature,  plants  them- 
selves are  the  most  powerful  agents  in  effecting 
the  disintegration  of  rodca  Air,  water,  and 
change  of  temperature  prepare  the  differint 
species  of  recks  for  yielding  to  jjlanta  tli<  ir  alka 
lies.  A  soil  exposed  for  centuries  to  all  the  iu- 
fluences  which  alTect  the  disintegration  of  rodcs, 
but  from  which  the  alkalies  have  not  been  re- 
moved, will  l>e  able  to  afford,  dtiring  many  year?, 
the  means  of  nourishment  to  [culti%-atedj  vege- 
tables requiring  alkalies  for  their  growth.** 

But  the  proonses  of  cultivation  entirely  alter 
the  alkaline  conditions  of  \irgin  soil.'*,  rapidly 
drawing  off  their  native  alkalies  to  exhaustion, 
and  rendering  requisite  either  a  frequent  arti- 
ficial snpj^ly  of  fresh  alkalies  in  the  {arm  of 
manures,  or  the  periodical  abandonment  of  the 
land  to  a  slow  reacquirement  of  alkalies  from 
saline  vapours,  rain  water,  and  the  chemical  de- 
compositions of  spontaneous  vegetationa  When 
any  virgin  poil,  no  matter  !io\v  rich  in  nriTive 
alkalies,  is  sniijectcd  to  iinnianurod  cropping,  and 
worked  onward  to  exhuut^tion,  it  may  eikperieucc 

a  aeries  of  recraitings  merely  by  sudi  periodical 

and  prolonged  exposures  of  it  to  the  weather  as 
will  effect  the  further  comminution  of  its  part5, 
and  lay  open  its  more  minute  or  ultimate  alkaline 
constituents  to  solution ;  but,  if  continued  to  be 
worked  without  any  other  appliance,  it  will  even- 
tiially  lose  all  its  intrinsic  alkalinity,  or  become 
intrinsically  barren,  and  will  be  capable  of  reac- 
quiring fertility  only  by  the  attainment  of  firesh 
alkalies  from  inainin  s  or  from  the  atmosphere. 
The  first  colonists  of  Virginia  found  a  virgin  u 
remarkably  rich  in  native  alkalies;  and  they 
drew  from  it  annual  harvests  of  wheat  and 
tobacco,  without  the  aid  of  manure,  for  a  oen- 
tnry;  but  now  their  succeP."5or3  are  obliged  to 
treat  whole  districts  of  it  a.s  mere  poor  pasture- 
land,  or  occasionally  to  work  portions  of  them 
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iatot  eonditioii  of  tUlage,  at  the  oost  of  a  large 

supplj  of  maDore.  Xo  lots  a  quantity  of  alkalies 
than  12,(K)0  lbs.,  in  leaves,  grain,  and  gtnnv,  was 
reiaoTed  from  every  acre  of  this  land  during  the 
fnt  hoadnd  ymn  of  it>  eultitation;  and  the 
land  became  infertile,  solely  because  it  was  de- 
prived of  almost  every  particle  of  alkali  which  was 
apable  of  being  absorbed  by  the  spoi^oles  of 
plants,  and  beeaaM  the  fredi  parUan  of  alkali 
obtained,  in  the  course  of  one  or  two  years,  by 
farther  comminution,  by  the  decomposition  <>f 
ipontaneous  vegetation,  and  by  deposits  from  the 
^OMMphere  and  firom  rain  water,  was  not  floffi- 
dcat  to  the  requisite  support  of  another  crop. 
Almost  all  the  cultivated  land  in  Europe — at 
least  of  such  as  has  been  for  a  considerable  time 
b  cultivation — is  in  a  siuiilar  condition  to  this 
hjul  of  Viiginia,  and  has  so  totally  lost  its  native 
alkalies  a?  t  >  refjuire  continual  fresh  supplies  of 
alkalies,  through  the  processes  of  fallowing  and 
manuring,  in  order  to  its  retaining  fertility. 

Whest,  whose  habits  appear  so  fiutidious  and 
capricious  to  an  unpractised  or  unreflecting  ob- 
server, requires  certain  phopphat-^'S  for  t!v>  f  >r- 
Dutionof  its  grain  [see  PiJosi  HATES  and  Wheat], 
ladacoaparattTdylarge  proportion  of  ailicate 
of  potadi  for  the  t^nagfih.  and  growth  of  its  oulm . 
Hence,  when  sown  npon  ««nndv  orcnlcareonsi  soils, 
which  have  not  a  considerable  intermixture  of 
chr,snd  in  conseqnenceeannot  afford  a  requisite 
aliment  of  silicate  of  potash,  the  young  plants 
Will  be  dwarfed  and  arre?ted  ;  and  wlic  n  sown  on 
ajoilof  decayed  wood  in  Great  Britain,  or  even 
osniy  of  the  rich  humous  soils  of  Brazil,  the 
piaota,  though  almost  immersed  in  the  seemingly 
nutritious  products  of  V(';:^eta1>le  dec<jmp<'.=ition, 
will  so  pine  for  the  want  of  mere  silicate  of  potash 
tt  to  be  feeble  and  dwarfish,  and  speedily  to  droop 
and  fall— All  the  grasses  and  all  other  plants  of 
similar  stnirtTirc  and  habits  require  some  pro- 
portion of  silicate  of  potash,  and  therefore  thrive 
by  irrigation,  which  both  conveys  this  substance 
to  BNsdowi  and  xvdnoes  it  to  solution  in  the  soil. 
Thr>  narncTons  plants  of  the  equtsetum  or  horse- 
tail type,  and  also  the  various  kinds  of  reeds  and 
can^  all  of  which  require  a  large  proportion  of 
diorte  of  potash,  grow  luxuriantly  bi  marshes, 
wditcheSjin  streamlets,  and  in  such  argillaceous 
f^ils  as  aliound  in  potash,  simply  because  they 
oiitain,  in  these  situations,  ea«y  and  large  sup- 
ines ef  their  fhTonrite  alkslhie  afiment.  Most 
deciduous  trees,  particularly  such  as  carry  a  I:u-ge- 
leavedand  very  profuse  folias^c.  rcipiire  for  their 
^vei  from  six  to  ten  times  more  alkali  than 
fnuterfira;  uid  hence  they  either  do  not  grow 
At  tn,er  are  very  dwarfish,  on  many  sandy  or 
P!lcareoTi>  lands  which  are  higlity  favonraMe  to 
tne  growth  of  pines  or  firs, — hence  also  the  finest 
fonts  of  oaks,  such  as  could  not  be  produced  on 
•udy  or  calcareous  hinds,  are  found  on  soils  of 
?nei«,  granite-,  and  mica-slate  in  Bavaria,  of 
clinkstone  on  the  Rhone,  of  has.alt  in  the  Vogcls- 
5  '  rg  ^  and  of  clay -slate  on  th^  Rhine  and  in  the 


Eifei  "  Can  we,  then,  regard  it  as  remarkable,** 

asks  Dr.  Liebig,  "  that  oak  copse  should  thrive  in 
America,  on  those  sp  tts  on  which  forests  of  pines 
which  have  grown  and  collected  alkalies  for  cen- 
turies, have  been  burnt,  and  to  whidi  the  alkar 
lies  are  thus  at  onoe  restored ;  or  that  the  Spar- 
tium  tcojxtriuTny  Erytiihum  IcUifolium,  B-'t"m 
oapitatum,  Seiieei^  viacomt,  plants  remarkable  for 
the  quantity  of  alkalies  contained  in  their  ashes, 
should  grow  with  the  greatest  luxuriance  on  the 
Irrealities  «if  c  )nfl;>grati"nH  ?"'  An  ohvioug  and 
important  inference,  in  regard  to  the  cultivation 
of  wheat,  of  strong  culmy  grasses,  of  deciduous 
shrubs  and  trees,  and  of  any  other  plants  whidi 
reiiniri-  larjie  .nippliis  r.f  alk.'iline  matter,  is  that, 
wheu  the  land  intended  for  them  has  been  de- 
prived by  cultivation  of  its  native  soluble  alka- 
lies, it  must  be  specially  prepared,  or  brought 
into  a  condition  of  fitness,  by  on;.-  or  more  of  the 
appliances  f '  r  impregnating  it  \vith  fresh  alka- 
lies, cither  the  abandonment  of  it  to  a  state  of 
nature,  or  the  growth  upon  it  of  crops  whioh  do 
not  require  alkalies,  or  the  enriching  of  it  with 
$\u'h  manures  ns  contain  a  large  proportion  of 
alkaline  ingredients. 

One  of  the  prime  offices  performed  by  water  in 
connexion  with  vegetation,  is  the  reduction  of 
the  alkalies  to  such  a  state  of  solution  as  to  ren- 
der tlic'ui  absorbable  by  the  spon^rjoles  of  plants. 
During  spring  and  the  early  part  of  summer, 
while  soils  are  in  i  ;  ist  condition,  a  greater 
quantity  of  alkaline  leases  and  salts  enters  the 
organism  of  land-pknts,  than  during  the  middle 
aud  later  parts  of  summer,  when  soils  are  com- 
parntivtly  dry  or  arid.  The  descent  of  rain  upon 
a  is  the  intr'iductii>n  of  ct  rtain  necepsary 
alkaline  matter  in  a  stat^'  of  readiness  for  use 
by  both  soil  and  plant,  and  the  action  of  water 
within  the  soil  is  the  preparation  of  other  neces- 
sary alkaline  matter  in  combination  with  accom- 
panjring  aliments  for  tlin  vegetable  organism. 
The  necessity  of  rani  lur  these  purposes  is  so  spe- 
cially great  at  certain  stages  of  the  growth  of 
plants,  thai,  in'  many  districts,  the  stuntedncss 
or  the  luxuri.ance,  the  strength  or  the  weakness, 
the  opulence  or  the  poverty,  of  a  whole  season's 
crop  of  com  may  depend  on  the  presence  or  ab> 
sence,  the  copiousness  or  the  paucity,  of  one  day*b 
rain,  or  oven  of  a  single  fliow  rr.  In  dry  !*en?ons, 
the  lower  leaves  of  luwual  plants  in  summer,  the 
lower  leaTss  of  herinM»oas  perennial  plants  at  a 
later  period  in  summer  or  early  in  autumn,  and 
the  h)Wi'r  leaves  i.f  decidtioiis  p^-rennial  short- 
rooted  plantti  just  before  autumnal  maturity,  lose 
their  vitality,  become  j'ellow,  shrink,  and  f:dl. 
These  leaves  were  the  earlwst  developed;  they 
received  alkaline  juices  from  the  ascending  sap 
of  the  plant,  and  carbonic  acid  and  ammonia 
from  the  surface  action  of  tike  atmosphere ;  they 
elaborated  these  ingredients  into  the  constituents 
of  new  leaves,  buds,  and  twigs;  and,  when  a  con- 
tinuance of  drought  occasions  a  8cantin< ;  s  tn-  a 
cessation  in  the  supply  of  alkaline  matter  througli 
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the  ascending  sap,  they  part  with  nearly  all  their 
own  alkaline  juices  for  continued  elaboration 
I  with  the  amrnonincnl  ami  carbonic  acid  gases, 
;  till  they  cease  to  have  a  PufEcient  quantity  for 
the  maintenance  of  their  own  health  and  ver- 
dure ;  md  thejr,  in  oonseqtienoe,  eidcen,  fkde,  and 
1  die.   Hence,  the  withered  leaves  are  found  to 
'  contain  mere  traces  of  soluble  alkaline  salts, 
while  the  buds  and  sprouts  are  remarkably  rich 
in  these  eobstaaoee.  "  The  reverse  of  this  j^eno- 
mcnon  is  seen  in  the  case  of  many  kitdieiirplants, 
when  they  are  supplied  with  rich  mnnure  con- 
taining an  excess  of  mineral  ingredients ;  salts 
are  separated  from  the  surfiuse  of  their  leares, 
and  cover  them  with  a  thin  white  crust.  In  con- 
'  sequence  of  these  cxurlatitin?,  the  plant  becomes 
'  sickly,  the  organic  activity  of  the  leaves  'dimin- 
,  ishcs,  the  growth  of  the  plant  is  destroyed,  and 
if  this  condition  lasts,  the  plant  finally  dies. 
These  obgcrvations  are  best  made  on  plants  witli 
leaves  of  lar<^o  dimensions,  through  which  large 
J  quantities  of  water  are  evaporated.  Tins  disease 
I  generally  attacks  turnips,  gourds,  and  pease,  when 
the  soil  is  drenched  with  sudden  and  violent  rain, 
!  after  continued  dry  weather,  at  a  time  when  the 
plants  are  near,  but  have  not  attained,  maturity ; 
I  it  is  also  neeeesaiy  for  its  ooourrenoe,  that  dry 
'  weather  should  again  happen  after  the  rain.  By 
the  rapid  ei'nporation  of  the  water,  absorbt  d  by 
the  roots,  a  larger  quantity  of  salts  enters  the 
plants  than  they  are  able  to  use.  These  salts 
j  effloresce  on  the  surface  of  the  leaves,  and  when 
they  aro  jnicv,  act  as  if  the  ])lant3  had  been 
treated  with  solutions  of  salts,  in  greater  quantity 
I  than  their  organism  could  bear.   Of  two  plants 
I  of  the  same  kind,  the  one  nearest  maturity  is 
roost  liable  to  this  disease ;  if  the  other  plant  has 
either  been  ]>lantod  at  a  later  period,  or  if  it'^  de- 
velopment has  been  restrained,  the  cau.scs  wiiich 
exercised  ii^nrious  effects  upon  the  first  plant 
accelentte  the  development  of  the  latter.  The 
germ  pprinping  out  of  the  earth,  the  leaf  on  com- 
j  ing  out  of  the  bad,  the  young  stem,  and  the  green 
sprouts,  contain  a  nradh  larger  quantity  of  salts 
with  alkaline  bases,  and  grve  ashes  on  incinera- 
tion much  richer  in  alkaline  ingredients,  tlian 
parts  of  the  matured  plant.   The  leaves,  being 
the  pxirt  in  which  the  absorption  and  decomposi- 
tion of  carbonio  add  is  effected,  are  much  richer 
I  in  mineral  ingredients  than  other  parts  of  the 
.  plant.   The  pimple  fact  that  a  plant  is  restrained 
I  in  growth  by  the  want  of  rain  to  convey  to  it 
i  ilkaties,  proTes  compbtely  that  these  alkalies 
;  play  a  most  important  part  in  vegetati(m." 
I     The  formation  of  sugar,  starch,  and  other  non- 
'  azotised  constituents  of  plants  is  eflectcd  by  means 
[  I  of  soluble  alksline  salts,  or  of  vegetaVle  adds  in 
. !  I  chemical  combination  with  alkalies ;  it  does  not 
take  place  in  such  fruits  and  seeds  as  contain 
vegetable  acids  in  a  free  state,  or  uncombined 
\  'with  idkalies,  as'iii  the  lemon  and  {he  chick-pea, 
^  'irhidh  contain  rsspectively  citric  acid  and  oxalic 
'  .add  in  a  free  or'ttnoombined  condition;  and  it 


takes  place  on  the  largest  scale,  and  accumii^ 
lates  the  greatert  stores  of  svgar,  stardi,  smd 

similar  substances,  in  those  plants  which  are 
richest  in  soluble  alkaline  salts,  or  in  the  bases 
and  the  acids  of  which  these  are  formed.    A  de- 
fidency  in  sugar,  starch,  and  woody  fibre,  in  the 
plant,  is  the  necessary  oonaBquence  of  a  deficient  | 
supply  of  alkaline  matter  in  the  soil ;  and  a  luxu-  i 
riant  produce  in  these,  or  a  large  amount  of  the 
vegetable  elements  of  nutrition  for  amimala,  is  a 
general  conseqUMOe  of  an  abundant  supply  of 
alkalies.    ITcnce  an  excellent  crop,  as  to  either 
the  vigour  of  its  growth,  the  soundness  of  its  ' 
organism,  or  the  huge  amoimt  of  its  food  for  the 
nee  of  man,  can  be  obtained  only  when       ^<  n\ 
possesses  alkaline  bases  in  sufficient  quantity  for 
the  plant's  use,  and  in  a  condition  suitable  for 
absorption.   "  The  compounds  containing  oitro- 
gen  and  sulphur,  as  weD  as  the  alkalies  and  phos- 
phates," remarks  Vr.  Liebig,  *'  are  constituents  of 
the  Mood  r  <■  animals;  but  the  conversion  of  the 
former  into  t>lood  cannot  be  conceived  without 
the  presence  and  oo-opaation  of  the  latter.  Ao- 
cording  to  this  view,  the  power  of  any  part  of  a 
plant  to  support  the  life  of  an  animal,  and  to  in- 
crease its  blood  and  liesh,  is  in  exact  jn*oportiou 
to  its  amount  of  the  orgaodc  constituents  of  the 
blood,  and  of  the  materials  nec<  s.-ary  for  their 
conversion  into  blood, — viz.,  of  alkalies,  phos- 
phates, and  chlorides  (common  salt  or  chloride  of 
potassium).   It  is  highly  worthy  of  observstiioii, 
and  of  great  significance  to  agriculture,  that  the 
vegetable  compounds  containing  sulphur  and 
nitrogen,  which  wo  have  designated  as  the  or- 
ganic constituents  of  the  blood,  are  always  ac-  . 
oompanied,  in  tiie  parts  of  the  plants  where  they 
occur,  with  alkalies  and  with  phosphates."  The 
tubers  of  the  potato  and  the  roots  of  the  l>eet  j 
contain  vegetable  albumen,  alkalme  salts,  and  ' 
soluble  phosphate  of  magnesia ;  the  seeds  of  pease,  . 
beans,  hntils,  oats.Tje,  barley,  and  wheat  contain 
starch,  alkaline  phosphates,  and  earthy  salts ;  and 
the  parts  of  these  plants  which  are  poor  in  the 
properties  of  food  for  animals,  are  proportionally  , 
poor  both  in  the  substances  which  result  from  ' 
the  combined  actinii  of  alkaIiesandorganicacIJ<,  . 
and  in  tiiose  which  result  from  the  joint  presence  ; 
of  alkalies,  phosphates,  nitrogen,  and  sulphur.  As  ' 
regards,  therefore,  either  the  azotised  or  ihe  noit' 
azotised  adaptations  of  cultivated  vegetables  for 
the  uses  of  man  and  the  domestic  animals,  one 
invariable  and  most  important  condition  of  evety 
good  enp  Is  the  presence  in  the  soil  of  an  ample 
supply  of  soluble  alkaline  matter.    But  this  great 
topic,  under  certain  modifications,  will  again  and 
again  meet  us  in  a  number  of  our  future  articles,  \ 
and  hence  must  not  he  r^urded  as  at  present 
folly  disenned.  See,  in  partieular,  the  articles  As- 

MON'TA,  Potash.  Popa.  i^ai.ts,  Mantri:,  Nitrates,  , 
SuLruATES,  Urrsux,  Lime,  Fqospujites,  Alka- 
Loins,  AsKAuvs  Bases,  and  AxKAinne  Bum. 

Alkalies  and  alkaline  earths,  when  mixed  wiih 
various  sttbstanceswhidi  do  not  absorb  oaEygen* 
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sneli  at  aloohol,  tamun,  gtSlaia  add,  the  vegetable 
colouring  matters,  and  aeveral  other  mbatancea, 

give  them  an  affinity  or  capacity  for  oxygen ;  and, 
for  ibis  reason,  vrhen  alkaline  Bolutions  are  ap- 
plied to  any  timber,  tbey  oomion  it  to  be  satu- 
rated with  oxygen,  and  in  coneeqnenoe  accelerate 
its  decar.  Solution-  rf  potash  or  soda,  in  the 
proportion  of  two  or  thr«3e  weights  of  water  to 
one  weight  of  the  alkali,  or  lime  water  diluted 
with  its  own  wdght  of  water,  or  ttrong  sdationa 
of  borax,  or  of  any  alkaline  carbonates,  will,  for 
many  months,  protect  delicate  instruments  of 
iron  and  steel  firom  oxidation,  and  preserve  them 
is  a  itate  of  oomplete  pofiah.-^Dr.  llana*«  Frue 
Emay  en  Manures. — JAAig't  Chemittry  of  Agri- 
enlture. — Cre'.i  Dictionary  of  Chemistry. — Bo*(m  n- 
fouWi  Rural  Economy. —  Quarterly  Journal  of 
Agriadtun. — Davy't  Agnevkwrd  ^mittry. 

ALEAXJNE  BASES.  Either  the  alkalies  and 
!\!kaline  oxides  entering  into  choniical  combina- 
tion with  mineral  acids  to  form  salts  in  the  open 
air  or  in  the  aoil;  or  the  alkabids  or  vegetable 
alkaHee  entering  into  organic  combination  with 
Tf  T'  tp.Mp  nrir}^  to  form  salts  within  the  organism 
>f  plants.  General  chemists  seem  usuallj  to  em- 
ploy the  dedgnation  haaee  in  the  Ibnner 
nme ;  and  agricultural  chemiata  seetn  ueoallj 
t^'  employ  it  in  the  latter  tenae.  See  JLuuxant 
Salt^  and  Alkaloids. 

ALKALINE  EARTHS.  The  results  of  the 
naion  of  oxjgen  and  the  metallie  bases  berium, 
strontium,  calcium,  and  maprnesinm,  all  of  which, 
with  the  exception  of  the  last,  decompose  water 
rapidly  at  couamon  temperatures.  The  term  al- 
faiaie  earths  ia  derived  firom  the  properties  pea- 
lessed  by  them  in  common  with  the  alkalies  pro- 
per, while  in  other  respects  they  resemble  the 
mths.  Baxjt&f  strontia,  and  lime  are  strongly 
canstie,  magnesia  less  se.  The  two  fbraier  are 
lather  eoinUe  in  water,  lime  less  so,  and  mag- 
nesia requires  a  very  large  qtiantity  of  water  for 
wlution.  See  AxkauxSj  Baktubs,  Lixb,  IdAO- 
rau.  and  SmoimAir. 

ALKALTVi:  "iXIBES.    See  Alkalies. 

ALKALINE  SALTS.    Sub=?tances  formed  by 
the  chemical  combination  of  alkalies  and  alkaline 
cartiis  with  adds  and  oxides.  All  the  alkaline 
mbstances  whieh  exert  their  alkalinity  exteriorly 
to  T^etable  orrmnisni.  have  a  great  affinity  for 
I  acids,  and  readily  combine  with  them  to  form  al- 
'  kaUne  salts.   The  compounds  thus  formed  are  of 
a  nentral  dwraeter,  or  want  the  charaoteriftio 
properties  of  both  the  alkalies  and  the  acids  out 
of  which  they  are  formed  ;  and  they  are  desig- 
nated alkaline  salts  in  order  to  be  distinguished 
ftoB  netalUo  aslts^  whidi  are  ftvmed  hjr  the  eom- 1 
I  Viaation  of  metals  with  adds.   The  most  impor- 
tant of  the  alkaline  salts  in  agricultural  clK  tnis-  ' 
I  try— whether  as  regards  natural  action  or  man- 
,  oria^-HOs  the  oarbonatea  of 'Ifane,  potash,  soda, 
maenoaia^  and  awmonia,  the  silicates  of  potash, 
9<Kia,  lime,  magnesia,  and  alumina,  the  phos- 
phates of  lime,  magnesia,  potash,  soda,  and 
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alnmina,  the  snlphates  of  potash,  soda,  lime, 
magnesia,  alumina,  and  ammonia,  the  nitrates  | 

of  potasli,  Rixla.  lime,  magncfiM,  rwA  ammonia,  j 
the  oxalates  of  lime  and  potash,  the  muriates  of 
lime  and  ammonia,  and  the  tartrates  of  lime  and 
potash,  formed  by  the  oombination  of  oarbonio, 
silicic,  phosphoric,  sM^pl-,';ric,  nitric,  oxalic,  mnri-  j  | 
atic,  and  tartaric  acuis,  with  the  respective  alka-  ' : 
lies  and  alkaline  earths.    Anunouia  and  many  of  j  | 
the  alkaline  earths  also  eombine  with  the  metal* 
lie  oxides, — ammonia,  for  example,  with  the 
oxides  of  copppr,  cobalt,  and  nickel,  and  potash 
and  soda  with  the  oxides  of  lead  and  zinc 

The  part  whidi  alkaline  salts  play  in  the  diemi- 
oal  processes  attendant  upon  agriculture,  is  quite 
obyions  and  exceedingly  important.    Some  par- 
ticular crops,  in  order  to  be  ]>roductive,  or  even  i 
ia  any  degree  thriving,  aotnally  require  the  pre- 
sence in  the  soil  of  a  precise  kind  of  alkali.  The 
vine,  for  example,  must  be  supplied  with  potash  I 
in  order  to  daborate  the  large  quantity  of  bitar- 
trate  of  potash  which  charaoteriaes  the  grape  ; 
the  aorrel  must  be  supplied  with  the  same  alkali,  ' 
in  order  to  elaborate  its  copious  and  character-  j 
istic  organic  solution  of  binoxalate  of  potash ;  | 
and  the  nnmerous  plants  of  the  ftid  and  eheno- 
podirn  fiunilies  which  prodnee  kelp  and  barilla,  | 
must  bo  supplied  with  -^r  'no  «5;iUs  of  soda,  in  or-  \ 
dcr  to  their  ossiruilating  the  pure  alkaline  soda  I 
which  they  yield  up  by  incineration.   "  It  would  . 
appear,  however,**  says  M.  Bonssinganlt,  "  that  | 
the  salts  of  soda  or  potash  must  not  exceed  a  very  | 
siTin!!  proportion  in  the  soil.    All  the  experiments  j 
that  have  yet  l>een  undertakuu  with  a  view  to  < 

asoertain  the  aotion  of  diffavent  saline  snbstanocfi  | 

on  growing  vegetables,  have  led  to  no  very  oer-  [ 
tain  conclusion  hut  this,  that  they  must  be  used  ? 
very  sparingly.    M.  Lecoy  ha«  published  an  ac-  i 
ooant  of  some  experiments,  made  apparently  . 
with  great  care,  which  go  to  prove  that  oommon 
salt,  in  the  dose  of  from  P      Si  cwts.  per  acre,  ' 
favoured  the  growth  of  l>arit:y,  wheat,  lucern,  and 
flax.  Chloride  of  oddnm  and  sulphate  of  soda, 
he  also  found  to  have  the  same  good  eSbets.  M. 
de  Dombasle,  however  r^v^<^  to  con'-lnsitms  totally 
opposed  to  them,  with  reference  especially  to  com- 
mon salt,  which,  applied  in  the  doses  advised  by 
M.  Lecoy,  was  not  found  to  produce  any  seasiUe 
effect.    M.  Puvis  also  obtained  results  that  were  , 
equally  negative."   See  artides  S^lts,  Potask, 
Soda,  Limb,  Maxubes,  &c. 
ALKALINITY.  See  Alkauxxs, 
ALKALOIDS,  or  Tegeto- A i,K\T.ii«.   Tniqnc  h 
alkaline  substances  produced  in  plants  during  the  [ 
progress  of  vegetation.   The  first  of  them  known 
to  sdenee,  or  detected  as  a  distinct  snbstanoe, 
was  morphine,  a  constituent  of  opinm ;  and  this 
'  was  discovered  by  Sertuerner  in  1804.    So  Tery 
many  are  now  known,  that  we  cannot  afford  them 
separate  notice,  or  even  enumeration ;  but  some  1 1 
of  them  are  exceedingly  obscure,  most  are  of  very 
sm.all  importance,  and  all  hare  the  same  kind  of 
Telation  io  individual  genera  or  spedes  of  plants 
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astbegmternomberofihevegvfeftbleaoidi.  The 
ftlkaloida  have  the  same  gaaeral  propertiet  M 

the  rxlkr>lies  ;  tlu'V  hear  a  considerable  resem- 
blaoce  to  one  another  in  both  ccnstitution  and 
'chemioal  matixm ;  tbej  oonnat  of  wions,  though 
in  each  uialaiioe,  definite  profioitions  of  carbon, 
hydrogen,  oxygen,  and  nitr  n  .  thoy  have  a 
chemioal  l>ehaviour  similar  tt>  that  of  ammonia ; 
they  oonhiiie  with  the  hydrates  of  the  oxacids, 
and,  when  deprived  of  their  water  of  otTBtailisar 
tion,  theyfix  tf)eliv(lraci'l-^  withotit losinf^  wci'^ht; 
they  are,  for  the  most  part,  either  hut  slightly 
soluble,  or  not  aolublo  at  all,  in  water ;  jet  all 
are  aolable  in  aleohol ;  and  some  of  Htma  are 
sufficiently  volatile  to  lio  capnlile  of  di?tTlIatir>n. 
Among  the  moH  remarkable  are  morphia  and 
narcotine,  fouud  in  opium  ;  quina  and  uinohunia, 
in  Fem^an  bark ;  atropia,  in  deadly  nightebade ; 
digital ia,  in  foxglove  ;  hyoscyamia,  in  henbane  ; 
picrotoxia,  in  Coccidm  Tndints;  solania,  in  woody 
nightshade ;  strychnia,  in  iVux  vomica;  and  vera- 
tria,inwhltehd]ebor».  TheoarioiureadM'wiHfind 
full  notices  of  these,  and  of  many  more,  in  Thom- 
son's Vegetable  Chemistry.  The  alkaloids  have 
lieen  very  extensively  adopted  into  medical  prac- 
tioe,ftnd  already  indte  »  pvomment  fignre,  and 
play  a  powerful  part,  ae  draga. 

ALKANET,  or  BtrotiOss, — Wanically  Ahchuxa. 
A  genus  of  herbaceous  plants  of  the  Borage  tribe. 
The  number  of  epeokw  ii  twdve ;  and  of  theee, 
the  common  and  the  evexgreen  are  natives  of 
Great  Britain,  the  panicled  is  from  Madeira,  the 
Cape  from  the  Cape  of  Good  Hope,  the  jialc- 
flowered  from  the  Oauoasus,  the  Italian,  the  nar- 
row-leaved and  Barrclier's,  from  the  south  of 
Europe,  the  rock  from  .'^iboria,  the  wavc-lenvod 
from  bpain,  tlie  dyer's  from  the  south  of  France, 
and  the  pink  from  the  Levant.  The  evergreen, 
the  oenimon,  the  Cape,  and  the  nanow-leaTed, 
are  evergreen  ;  and  all  the  others  are  deciduous. 
The  panicled,  the  Cape,  and  the  Italian,  arc  bien- 
nials ;  and  all  the  others  are  perennials.  The 
Capo  is  a  greenhouae  plaat»  and  aU  the  others 
are  hardy.  All  the  species  are  ornamental  plants 
The  dyer's — Anchum  (ir,rtori'r~\s  nsed  by  British 
druggists  for  colouring  drugs,  by  British  vintners 
for  ookuring  and  flavouring  adulterated  wines, 
and  by  the  inhabitants  of  the  south  of  Franco  for 
colouring  alcohol,  wax.  oils,  and  tmsiJcnt'^.  Th*' 
common — Aiichuaojjicimiis — grows  wild  in  Kent 
and  Gomwall,  bat  is  onltiyated  as  a  garden  plant 
in  other  counties.  It  flowers  from  June  till 
autumn  ;  and  it-;  roots;,  in  their  dormant  or  ripe 
state,  are  red  and  astringent.  As  analyzed  by  Jofaji, 
it  gave  0*8  oolouriag  matter,  6*5  gum,  1*0  aolable 
extractive  matter,  65*0  extractive  deposit  BOlttble 
in  potas.>;a.  This  plant  has  a  close  re^semblnnco. 
in  its  properties,  to  borage ;  and  it  abounds  in 
boa^,  and  is  very  attractive  to  beee.  The  her- 
balists say  that  an  oititinent  made  from  its  roots 
is  good  for  bruises ;  that  a  decoction  of  the  whole 
plant,  mixed  with  honey,  and  taken  in  large 
dotes,  oores  jaundice,  ague,  and  diseases  of  the 


kidneys ;  that  a  hot  deooetioa  of  it  in  beer  is 
good  for  measles  and  small-poz ;  that  its  leaves^ 

applied  with  honey  and  menl.  heal  luxations  ; 
that  the  loaves  and  the  root  in  wine  correct  dis- 
orders of  the  womb ;  and  that  an  inftuioii  of  the 
leaves  and  of  hyssop  kills  intestinal  worms.  The 
colouring  matter  is  ailer  all  the  only  impoirtMit 
principle  in  this  plant. 

ALLANTOIC  FLUID.  The  spaos  befcwM 
the  allantois  and  amnium  of  most  mammalia 
contains  the  urine  of  the  fcetus,  cal!(»d  the  allan- 
toic fluid.  The  allantoic  fluid  of  the  cow  con- 
tains allantoinc,  albumen,  lactate  of  alkali,  am- 
monia, phosphates,  and  common  salt.  AUxAol 
extracts  allantoine  and  a  yellowish  brown  sub- 
stance ;  the  former  is  obtained  by  evnpuratitm  and 
crystallization.  It  has  not  been  examined  tor 
urea. 

ALLEY.  The  vacant  space  between  two  par- 
allel beds  of  corn  ;  alsn  a  "traight  walk  in  gar- 
dens or  pleaeure-grouudii,  and  between  two  rows 
or  ranges  of  shrufae  or  trees. 

ALL-HALLOWS,  or  AlitSaints.  An  ecclesi- 
astical festival  in  honour  of  the  whole  hierarchy 
of  Romish  saints ;  and,  by  a  metonymy,  the  first 
day  of  November,  that  being  the  day  oii  which 
the  festival  is  hdd.  All-Hallows  is  the  old  Eng- 
lish form  of  the  name;  and  is  still  extensivtly, 
though  not  classically,  in  use.  High  mass  having 
been  appointed  in  the  draroh  of  Rome  as  a  chirf 
fiaatore  in  the  observance  of  the  festival,  the 
name  all-hallows  tof»k  the  form  of  all-hallowmas, 
in  exactly  the  same  manner  as  the  festivals  in 
honour  of  the  Lord  Jesus  C^irist  and  of  the  8i«h- 
aagcl  Michael,  took  the  names  of  Christmas  and 
Michaelmas;  and  this  desipiation. all-hallowmas 
— sometimes  in  the  abbreviated  form  of  haliowmas 
— is  still  retained  in  the  popular  phraseology  of 
the  northern  oounties  of  Rng^d.  The  original 
festival  decidedly  appears  to  have  been  heathen  ; 
and  it  was  transterred  to  the  church  of  iiorne  on 
occasion  of  the  Kontan  Pantheon,  or  temple  of 
sU  the  pagan  detUes  at  Rome,  beii^  set  apart  to 
the  purposes  of  Roman  Catholic  worship,  end 
dedicated  to  the  whole  hierarchy  of  Roman  Cath- 
olic saints.  The  eve  of  the  festival,  or  the  31st 
day  of  Ootober,  usualfy  oallsd  AIl-Halknrvrsn,  or 
.ibbreviatedly  Hallowe'en,  has  long  been  regarded 
by  the  rural  population  of  Great  Britain  as  one 
of  the  greatest  epochs  of  the  year,  and  observed 
with  many  rejoicings  as  a  sort  of  genenl  liarvsst 
home,  and  with  nut  a  tem  curious,  saperstitioni^ 
heathenish,  and  most  censurable  rites  as  a  ^^ea- 
8on  for  prying  into  futurity.  Some  of  the  ob- 
servances in  En^aad  amount  to  little  mote  thaik 
cheerful  meii7-niaking ;  but  most  of  tlnee  im 
Sc()tland  are  an  oiitmi^  upon  common  sense, 
upon  good  morals,  and  upon  the  Christian  reli- 
gion. 

ALI»-HEAL,  or  Qiksexo, — botanically  Panax. 
A  genus  of  plants  of  the  Angelica-tree  trilie.  Ti  c 
number  of  species  is  probably  about  sixteen  ;  but 
I  only  four  seem  to  have  been  introduced  to  Bu> 
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tain.  Tm  «f  tli«  ipedot  ooltitftted  witli  va^ 
QcuUatum  iBid  frutiiomm — are  hothoase  plants 

of  littlo  consequence;  and  the  other  two — 
tpufoit  um  and  tri/oiium — are  well  known,  widely 
dijused,  intereating,  hardy  perennials,  natives 
d  ITortii  Ameriea  luid  of  Chio^  Tartary.  The 
naino  Pana^r  is  liiithfully  triinslated  by  AU-heal, 
and  ciaima  for  the  genus  the  projiorties  of  the 
*■  umversal  elhdr,'  or  a  remedy  for  every  disease ; 
ndthoogli  attcilj  sbnird  in  Britain,  when  non« 
of  the  species  are  found  to  possess  any  noticcahle 
roediciual  virtue,  it  quite  appropriately  repre- 
sents the  upioiun  entertained  of  the  species  quin- 
fii|fUtiM» by  ti» Tartan  and  Chinese.  "In Chi' 
Mse  Tartary,  this  species  has  been  gathered  as 
an  invaluable  drug  from  time  immemorial.  The 
toots,  which  are  said  to  bear  some  reaemblance 
totfaehunaa  form,  are  gathered  and  dried,  and 
enter  into  almost  every  medicine  used  bj  the 
Tartars  and  Chinese.  Osbeck  says  that  he  never 
looked  into  the  apothecaries'  shops  but  they  were 
tlvaji  edling  gineeog,  tiiat  both  poor  people  and 
those  of  the  hi^Mat  iMik  made  use  of  it,  and  that 
thf  y  iKjil  half  an  ounce  in  their  tea  or  soup  every 
morning,  as  a  remedy  for  consumption  and  other 
dinaMB.  Jartooz  tdatee  that  the  most  eminent 
pItTsieians  of  Cbina  have  written  volumes  on  the 
medicinal  powers  nf  this  plant,  assertino;  that  it 
gives  immediate  relief  in  extreme  fatigue  either 
of  body  mind,  that  it  dissolves  pctuitoos  hum- 
oan,  and  randen  reqnialion  eaij,  atfengtheaa 
the  stomach,  promotes  appetite,  stops  vomitincr, 
removes  hysterical,  hypochondriacal,  and  all  nor- 
Toua  affections,  giviug  a  vigorous  tune  of  body 
M  in  extreme  old  age.**H!-£0««^*«  Bntgdo- 
padia  of  Plan's.]  The  Canadian  Freach  also  use 
the  root  of  this  plant  as  a  euro  for  asthma  and 
fv>r  biuQiach  complaints.  Jartuux,  as  quoted  by 
MiDer,  mya  thai  he  tried  the  pbnt  with  ^od 
effect  upon  himself,  and  that,  in  the  year  1700, 
the  emperor  of  China  employed  ten  thousand 
lartan  to  gather  it  in  the  deserts.  Both  the 
Fimat  fmmqu^tlium  and  the  P«maa  tri/dium 
thrive  well  in  the  open  ground  of  Kn^iah  gar- 
dens, in  a  light  rich  soil. — The  Druids  gave  the 
name  of  all-heal  to  the  mieletoe,  Viscuvi  album. 

ALL-HEAL  (CMWir'e),  or  laoviroairr— botant> 
aDj  Sideriiit,  A  genus  of  plants  of  the  labiate 
tribe.  Most  of  the  species  known  in  Grent  l!r; 
taiaare  natives  of  the  south  of  Europe,  and  par- 
tioaholj  of  the  districts  on  the  sea-board  of  the 
XediteRaaean;  three  or  limr  epeeiea  are  culti- 
vated for  rare  economical  purposes,  and  twelve 
or  thirteen  species  as  ornamental  plants  ;  three, 
the  Boman,  the  mountain,  and  tlie  dark-ilowered, 
•n  ananab, — seven,  the  perfoliate,  the  holly- 
leaved,  the-  hyssop-leaved,  the  sooUop-leaved,  the 
spiny,  the  hairy,  and  the  fetid,  are  hardy  percn- 
luab,— seven  are  plants  of  the  frame  or  the  grccu- 
hmn,  aad  the  remaiaing  tpedee,  amofunting  to 
about  twenty-five,  have  not  been  introduced  to 
Great  Britain.  The  species  best  known  to  the 
iiLudcut  (ireeka  had  the  Damei  araungst  Uiat 


people,  of  being  abk  to  heal  aU  wonnds  made  bf 
the  sword;  bni  they  aro  not  known  by  the 

modems  to  poP!?ess  any  such  virtue. 

.\LLIUM.  A  very  extensive  genus  of  edible, 
acrid)  strongly -scented  plants  of  the  Asphodel 
tribe.  Some  are  of  great  antiqnity  aa  potheriu ; 
and  all  have  tlie  odour  of  their  types,  onion  and 
garlic.  The  nunihur  of  species  is  upwards  of  100 ; 
and  the  number  of  varieties  of  some  of  the  spe- 
dee  is  oonaideiable.  The  leek,  AUiun  porrum, 
and  the  common  onion,  Affi'ira  c^jhi,  are  Men- 
nials ;  liut  all  the  other  species  are  perennials. 
The  WeUli  onion,  Aliium  Jistulottim,  is  an  ever- 
green herbaoeoua  plant;  Imt  aU  the  other  epedes 
are  bulbous.  Nearly  all  are  natives  of  the  north- 
em  hemisphere;  and  most  arc  found  wild  in  the 
meadows  and  groves  of  Europe,  Xorthem  Asia, 
and  Northern  Afriea,  only  a  email  proportion  oc- 
curring within  the  eorreeponding  latitudee  of 
North  .\raerica.  Many  are  handsome  t^  -vvcring 
plants  i  but  the  best  known,  particularly  omona, 
leeks,  garlic,  ohivee,  ahallot,  and  roeambol^  an 
calti\nated  in  the  kitchen- garden.  See  artidea 
Onio'?.  LrFK,  Qarlic,  Cmvi:^  Shallot,  &c.' 

ALLuDlL'M.  Landed  property  held  in  abso- 
lute possession,  without  any  rehttiTO  tenure,  or 
any  obligation  of  rent,  service,  or  fealty  to  a  ta- 
perior.  In  law,  allodial  is  used  in  contradistinc- 
tion to  fetidal,  in  which  sense  all  movealilc  pro- 
perty is  allodiaL  F&tdum  or  fief  was  property 
held  under  distinct  acknowledgment  of  inferior- 
ity and  stringent  obligationsof  service,  and  farmed 
the  ba.sis  of  the  relation  between  vas.sal  and  lord; 
and  allodium  was  the  converise  of /eoJum,  acknow- 
ledging no  inferiority,  and  tying  nnder  no  oUi- 
gat  ion.  The  lands  of  the  Franks,  who  succeeded 
the  Romans  in  the  possession  of  Oatil,  were  called 
allodial ;  they  wore  subject  to  no  impost,  except 
that  of  militasy  dnty,  sanctioned  by  liabilttj  to 
fines ;  and  they  passed  in  eqtial  partitions  to  all 
children,  or,  in  default  of  children,  to  all  relations 
within  certain  Limits  of  consanguinity.  The  al- 
lodial tenure  prevailed  in  most  of  SWnce  from 
the  end  of  the  fifth  to  the  end  of  the  eighth  cen- 
tury ;  it  prevailed  in  oUu  r  coutiuental  districtji 
of  the  quondam  Koman  empire  so  long  as  Honoaa 
law  continued  to  be  in  force ;  it  previuled  in 
England  tall  about  the  period  of  the  Norman  con- 
(pinst;  and  it  prevailed  in  the  Orknt  v  and  the 
f^iietland  islands  to  so  late  a  period  as  to  present 
there  till  the  present  day  some  of  its  monuments 
and  usages.  The  name  allodium  is  sometimes, 
though  itni>roporly,  employed  to  designate  an 
estate  which  has  been  inherited  from  ancestors, 
in  order  to  distinguish  it  from  an  estate  obtained 
by  gift  or  purdmee. 

ALLOTMENT  SYSTEM.  The  letting  of  small 
plots  of  ground  to  cottagers,  for  cultivation  dur- 
ing leisure  time  with  the  spade,  and  as  a  means 
of  inereaaing  thdr  Huouliea*  maintenance  and  bet- 
tering their  condition.  The  plots  vary  in  size 
from  les.^  than  a  rood  to  sevenil  acres,  but  proba- 
bly do  not  average  more  than  one-third  of  an 
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aoK}  and  thej  are  let  under  such  oondittona  u 

•bli^  the  occupants,  not  to  proeecute  labour  on 
them  a«i  their  chief  or  p<»rTnanent  employment, 
but  to  uso  them  only  as  a  Buppicmcntary  or  an 
ocoariooal  reaooree.  Th^  differ  widely^  in  both 
principle  and  tendency,  from  the  small  fiunns  of 
Ireland;  they  are  suhj.-ctetl.  not  to  general  or 
mixed  husbandry,  but  only  to  the  raising  of  cereal 
and  Gttlinary  crops  by  spado  tillage;  and  they 
both  furnish  employment  to  farm  oottien  who 
arc  ont  of  situations,  and  serve  as  resources  to 
the  various  descriptions  of  farm  labourers  who 
have  industrious  habits,  or  who  can  command 
Mftietanoe  in  hbcnr  tsom.  some  monben  of  their 
families,  or  who  were  formerly  small  farmers,  and 
lost  possession  of  their  holdings  in  conse<|u.'nce 
of  tile  consolidation  of  farms.  The  tendency  of 
the  allotment  ejretem,  when  judidouilj  planned 
and  managed,  is  to  encourage  and  develop  indus- 
try, to  initiate  the  young  members  of  cottiers' 
families  to  early  habits  of  active  husbandry,  to 
raise  the  tone  of  morale  and  eoonomjr  among  all 
classes  of  the  rural  peasantiy,  and  to  substitute 
productive  labr»nr  for  pauperism,  sturdy  inde- 
pendence for  effeminate  sycophancy,  comfort  for 
penury,  and  genenl  social  welt-being  Sat  a  starV'* 
ing,  discontented,  reiased,  and  dislocated  condi- 
tion of  society. 

A  system,  similar  to  the  modem  allotment  sys- 
tem, was  suggested  to  the  legislature  in  the  reign 
of  Queen  Elizabeth;  but  it  seems  not  to  have 
been  fairly  ai)|irceiatcd,  and  was  reduced  to  very 
limited  operation.  Another  similar  system  was 
partially  adopted,  in  the  year  1707,  in  the  duchy 
of  Gloves ;  but^hk  also  a^iears  to  lutve  been  of  no 
great  extent  A  similar  system  was  comntenci^J 
in  161*^,  by  the  establishment  of  institutions  called 
free  culoutes,  in  various  parts  of  Holland  and 
Belgium;  and  tlus,  vnlike  the  preceding,  has 
been  eminently  nscful  in  the  case  of  the  formw 
country,  thonj^h  not  equally  so  in  the  case  of 
Belgium.  The  free  coloniee — so  called  because 
their  inmates  wow  T4duntaTy'— were  established 
hy  national  subseription,  aided  by  the  govern- 
ment. They  were  commenced  in  irnlland  by  the 
purchase  of  1,300  acres  of  tolerably  good  land, 
and  2,600  acres  of  heath-district,  at  Frederick^ 
Oord  or  district,  near  Steenwyk,  on  the  confines 
of  the  Drenthe,  OvtM-yssrl.  and  Friesland.  This 
land  was  divided  into  plots  of  seven  acres  each ; 
and  placed  under  the  control  of  commissioners, 
who  should  snperint^  the  indnstry  and  umpedb 

the  moral  conduct  of  the  tenants.  The  colonies 
are  of  various  grades,  or  under  various  regula- 
tions, adapted  to  four  different  classes  of  occu- 
pants; one  grade  being  designed  ftir  the  least 
reduced  and  best  behaved  kind  of  paupers,  a 
second  grade  for  the  lower  and  culpable  kinds  of 
paupers,  a  third  grade  for  orphans,  and  a  fourth 
grade  for  general  miidemeanants  or  for  persons 
expelled  from  the  former  grades  in  consequence 
of  bad  conduct.  The  colonii?tfi  are  employed  partly 
in  manu&cturee,  but  chietiy  in  husbandry ;  they 


labour  soldj  with  the  hand,  oniuded  by  mieh&ft- 

ery ;  and  they  amounted,  several  ycaxa  ago,  to 

about  l<t  OOO,  The  orij^inal  expense  of  establish- 
ing tiach  individual  was  £^'i  tie.  4d. ;  an  advance 
of  capital,  when  requisite,  was  made  in  fbm  <rf  a 
loan ;  and  an  obligation  was  imposed  to  pay  TCSit 
to  the  amount  of  twelve  shillinj^s  per  acre.  Many 
of  the  freti  settlers  or  better  sort  of  paupers,  have 
ah-eady  repaid  the  sums  advanoed  to  tiiem;  and 
some  of  even  the  poorest  sorts  of  tenants  arc 
growing  into  prosperity;  yet  the  colonies  still 
require  to  be  maintained  by  public  sub&criptioo. 
A  gentleman  who  visited  the  colony  of  Freder- 
iek*s  Oord  a  number  of  years  ago,  said,  "The 
crops  were  luxuriant,  the  colonists  healthful,  and 
the  houses  comfortable.  Several  of  the  colonists 
had  acquired  considerable  property.  Many  gar- 
dens were  phurted  with  currant  boshea,  pear  and 
apple  trees,  and  tastefully  ornamented  with  flow- 
ers. Additional  live  stock,  belonging  to  the  co- 
iouists  themselves,  was  frequently  pastured  out ; 
and  aronnd  not  a  few  of  the  houses  lay  weba  of 
Unea  Meaehing,  whidi  had  been  wove  on  tb^ 
own  account  by  persons  who,  only  four  years  be^ 
fore,  were  among  the  outcasts  of  society.  The 
fiuuilies  fonnd  at  dinner  had  quite  the  -appeaiw 
ance  of  wealthy  peasants ;  and  from  the  quantity 
and  quality  of  food  before  them,  they  might  have 
been  considered  as  not  inferior  to  the  smaller 
tenantry  of  this  country."  The  settlements  in 
Belgium  are — as  we  have  hinted— (hr  behind  tha 
colony  of  Frederick's  Oord  in  prosperity.  One 
of  the  greatest  errors  committed  by  their  found- 
ers appears  to  have  been  the  establishing  of  the 
inftnt  colonies  npon  a  soil  so  sterile  as  to  require 
tenfold  labour  and  expense  in  tillage  and  manure. 

About  the  year  1800,  Dr.  Law,  Bij^hop  of  Bnth 
and  Wells,  set  the  first  example  of  instituting  the 
modem  allotment  system  in  Great^tain.  AlMat 
the  same  time,  Sir  IT.  Vavasour  communicated 
to  the  Board  of  Agriculture  a  statement  of  some 
experiments  which  had  been  made  to  test  the 
Flemish  system  of  firee  colonies,  and  which  tiad 
proved  that  syst^  to  be  highly  aJvantagecMiSL 
In  1802,  Charles  Howard,  Esq.,  set  another  ex- 
ample of  instituting  allotments.  In  foll<nring 
yean,  up  to  the  present  day,  the  patrons  nnd 
promoters  of  the  allotment  system  have  been  very 
nrimemns ;  in  not  a  few  instances,  ttie\'  have  been 
both  distinguished  for  their  rank  and  eminent 
for  One&t  seal;  and  among  the  most  prominent 
may  be  nimied  Captoin  Soobell  of  fligh  Little- 
ton in  the  vicinity  rf  Path,  Sir  TTonry  E.  Bun- 
bury  of  Boston,  Lords  Winchelsea,  Beverley,  Car- 
rington,  and  Brownlow,  Sir  Thomas  Bernard,  Sir 
John  Swinburne,  Mr.  Burden  of  Oastle'Sdan,  Ifx; 
Babington  of  Leicestershire,  Mr.  Gilbert  of  East- 
bourn,  the  rector  of  Springfield  in  Essex,  and  a 
considerable  number  of  the  Establisbed  dez^gy. 
In  1881,  the  Labonms*  Friend  society-^whoas 
direct  object  is  to  promote  the  allotment  system, 
and  whose  course  of  effort  has  hitherto  been  emi- 
nently successful— was  formed  in  London ;  and 
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thU  great  and  most  useful  association  was  patron- 
iz^^d  hy  William  17.  and  Queen  Adelaide,  and 
also  ei^jop  the  patronage  of  her  present  majesty. 
1  Sinoe  1831,  varioiit  loolei^ea  for  ooiiBfciei»  dia- 
,  tnd^and  parishes,  have  been  fbsmed,  aither  on 
the  model  or  after  tlu;  oxample  of  the  Labourers' 
I  Friend  society ;  and  so  far  aa  England  is  oon- 
oemed,  they  have  in  general  been  soooesaful  and 
beaeficiaL    Witiiiu  a  recont  period,  likawiaa,  fMUV 
i>!iH(fTicer8  have  had  legal  authority  to  rent  or 
purchase  land,  not  exceeding  twenty  aores  for 
each  parish,  and  to  lay  it  out  in  allutnmnts  fur 
the  Uboorera  of  the  pmish. 

Coosiderahle  diversity  exists  in  the  pi-inciples. 
detail?,  and  inanairenr^nt  of  the  very  immcrons 
scries  uf  allotuieuts  whicii  have  been  iuiitituted 

thinragbout  En^aad;  jret  all  maj  be  sanunarilr 

viewed  as  rejecting  the  Flemish  plan  of  home 
colooi??  for  piving  entire  employment  and  stip- 
{urt  to  settlors,  and  as  embracing  only  the  plan 
«f  ftaily  aUotmenta  for  giving  ooeasioaal  or  iap- 
plMnental  emplojment  during  kbure  hours  or  at 
fnrticular  ?easons.  A  plan  somewhat  similar  to 
that  of  the  home-colonies,  indeed,  has  been  estab- 
lished aad  prnsecnted  on  the  reclanatiTe  orown- 
laods  of  Ireland,  and  on  the  estates  of  the  Irii«h 
Waste  Land  societr ;  yet  it  really  has  a  much 
closer  resemblaiicc'  to  the  small  farm  system  which 
prenQs  throughout  Ireland  than  to  the  home 
colony  system ;  and  in  so  far  aa  it  resembles  the 
latter,  it  is  altogether  inappliciM-  t  *  tho  circum- 
stance of  almost  any  district  in  England.  Home 
cokinies  on  waste  lands  have  been  recommended 
Ma  meani  of  aapport  for  the  rednndant  laftonring 
p  pulation ;  but,  however  suitable  they  may,  in 
eommon  with  oini^rmtinn. be  regarded  forthat  [mr- 
pose,  they  cannot;  by  any  possibility,  have  either  au 
eadving  or  an  effieient  tendencf  to  derate  the 
rand  population's  tone  of  character,  or  improve 
their  physical.  d<>m;3stic,  and  social  condition. 
The  plan  of  family  allotments,  when  duly  guard- 
ed igidaet  abiue,  and  ftdly  accompanied  with 
pnmnons  for  maintaining  good  husbandry  and 
sound  momls,  has  been  found  fully  and  rapidly 
to  achieTe  all  the  benefits  proposed  by  the  allot- 
ment system. 

Labourers'  Friend  society— who  liaTe  ex- 
peritoented  the  plan  on  the  larj^c^t  ecnh?,  and 
,  hare  a  pre-eminent  title  to  be  regarded  as  ex- 
Mbiting  a  model  for  general  imitation — ^givo  the 
foDowing  formal  statement  of  their  prineiplee: 
•'Fir-t,  The  Labourers'  Friend  society  does  not  re- 
commend the  investment  of  capital  in  land,  either 
in  shares  or  any  other  form,  except  so  far  as  it 
sMj  be  deemed  expedient,  bj  pnrishee  or  looal  as- 
sociations, to  rent  a  suitable  quantity  to  carry  their 
plan<?  rain  effect.  Second.  Home-colonization,  or 
the  settling  a  panpcr  popuhition  in  any  part  of 
I  tiie  eoontry  tar  the  cnltiTOtiflii  <tf  waste  or  other 
lands,  is  not  the  plan  reoeinniMded  by  the  so- 
ciety. Third,  The  society  recommends  the  let- 
ting to  the  labourer  so  much  land  only  as  he  can 
I  with  the  aid  «f  Jkis  fiunily  during  his 


leisnre  time ;  comequMldji  not  snflBcient  to  make 

him  a  small  farmer,  or  in  any  way  independent 
of  his  regular  labour.  The  question  of  the  prefer- 
aUeness  of  small  or  large  farms  comes  not  wiUkin 
the  society's  province.  Fourth,  The  land  allot- 
ment system  d<"'S  nut  tend  to  the  promotion  of 
a  cottier  population  similar  to  that  which  exists 
in  Ireland,  the  quantity  of  land  being  limited  to 
that  whid^  the  labourer  can  enltt^te  daring  his 
leisure  honr?,  and  the  rent  not  exorbitant,  hut 
the  sum  paid  by  the  neighbouring  farriuTS.  Fifth, 
In  recommending  spade-husbandry,  the  society 
confines  its  remarks  to  the  effiseta  of  Tolontaiy 
lahonr,  on  the  small  portions  of  land  proposed  as 
an  allotment,  without  reference  to  the  question 
of  protit  and  loss  on  a  large  scale,  or  of  its  appli- 
oahilitj  to  agriealtnre  in  generaL  Sixth,  The 
society  does  not  encourage  the  removal  of  labour- 
ers from  one  parish  to  another,  but  proposes  rather 
to  benetit  them  wherever  they  are  foand,  to  at- 
taefa  them  to  the  soil,  and  to  eqaalise  the  f;iip[)ly 
•f  bbeur  to  the  demand.  Seventh,  The  system 
recommended  by  the  society  is  founded  on  the 
basis  of  profit  to  the  labourer,  not  charity  or 
ahnsgiving.  It  assnmea  that  tliere  is  a  sarplas 
of  labour,  and  that,  in  some  {»rtsof  the  country, 
the  labouring  man  cannot  obtain  mch  full  and 
oonsta&t  employment  as  is  adequate  to  his  sub- 
sistenoe ;  it  proposes,  by  allotting  to  him  a  small 
quantity  of  land,  to  find  him  profitable  occupa- 
tion for  tliat  part  of  his  time  which  his  employer 
does  not  require;  and  tiius,  l>y  furnishing  him 
with  the  means  of  raising  a  propurtitm  of  his 
most  wholesome  food  in  the  most  eoonomical 
manner,  he  is  made,  by  his  own  exertions,  inde- 
pendent both  of  the  pajish  and  the  charity  of  his 
ueighbuur." 

The  followii^  rules,  adopted  in  (be  pariah  of  Wo> 
bum.  are  submitted  by  the  soriety  to  the  conaidera* 

tioii  of  other  ronntry -assoei.itions  ;  "First,  The 
rent  to  he  jwid  yearly,  on  the  llth  ot  Ortoher.  Se- 
cond, No  ijcrupier  wdl  be  sutfered  to  relet  his  allot- 
ment. Third,  No  person  shall  be  employed  on  the 
land  who  does  not  belong  to  the  parish.  I'ouitii, 
No  ofrii|iiLr  will  h<"  iillowcd  to  [>l(.u^'li  his  land,  but 
be  reqiiire<l  to  cultivate  it  solely  by  spade  husbandry. 
Fifth,  If  any  occupier  ie  found  neglemul  iif  the  cuU 
tiviition  of  Ill's  hind,  he  will  not  be  permitted  fo  hold 
it  akt-r  the  current  u'ur.  Sixth,  No  oecuj-icr  who 
is  at  work  for  the  pn  i  h  <  r  Ibr  any  employer  will  be 
allowed  to  work  upon  his  land  after  six  o'clock  in 
the  morntnfr.  or  before  six  in  the  evening,  without 
permission  from  hi-<  mast«fr.  Seventh,  No  occupier 
will  be  sulfered  to  trespass  upon  another's  allotment. 
Eighth,  All  occupiers  Mrill  be  expected  to  attend 
repnlarly  at  disine  servirp,  to  conduct  them«elves 
with  sobriety  at  all  times,  and  to  bring  up  their  fami- 
lies in  a  decent  and  orderly  manner.  Ninth,  Any 
occupier  who  may  be  convicted  of  poachiog,  thiev- 
m^,  or  of  any  other  offence  against  the  laws  df  his 
r;  i  try.  will  he  di^jitived  of  his  garden."  Other 
rules  re(!(>ii)inended  for  adoption  are,  that  any  occu- 
pier shall  not  plant  more  than  half  of  his  auotment 
with  potatoes  in  any  one  year;  thnt  every  orrupisf 
shall  manure  hi*  atlutinent,  at  Lust  oiiix*  in  two 
ycar-i.  with  not  ii  -s  than  t^velv•e  cart-load:;  of  rotten 
dung  per  acre,  or  a  proportionate  quantity  of  other 
manure;  that  any  occupant  shall  be  at^Iiberty  to  i«>. 
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linquiA  U«  ftllofment.  by  giving  «iz  weeks'  notice  to 

the  coiDinittee,  who  -I  all  accept  ii  now  tenant.  ar»d 
Cftute  a  valuation  to  he  put  u|»un  the  crop,  to  be  |>aid 
by  the  incoming  tenant ;  that  it'  the  rent  of  any  allot- 
ment he  in  arrear  fourteen  days  after  the  time  fixed 
lor  payment,  the  committee  shall  be  at  liberty  to 
resume  the  oecupation  of  such  alU'tmciit,  paying  the 
occupier  the  value  of  the  crops,  after  deducting  the 
rent  due;  that  the  quantity  of  land  let  to  any  person 
be  at  the  discretinn  of  tlic  rommittee,  yet  shall  in 
no  case  exceed  a  quarter  cf"  an  acre;  and  that  if  any 
oecupier  be  a  drONkard,  or  in  the  practice  of  fre- 
quenting pubUo>hoatet  or  beer>shopt,  aad  shall  per- 
siitt  in  such  habits  after  having  been  reproved,  he 
I  ill  not  b  -  allowofl  to  continue  to  mit hill  allotiii»t 
alter  the  end  of  that  year. 

In  1844,  or  only  thirteen  years  after  the  so- 
cictj's!  formation,  no  fewer  than  100,000  faniiltes 
are  supposed  to  have  oi)tained  ailottncnts  or  field- 
gardens,  through  the  instnuneiitaUtj  of  tho  La- 
bourers' Friend  society.  The  advantagea  realiaed 
by  this  preat  borly  of  population  hfive  beon  mnnr 
and  great;  and  the  additions  which,  in  conse- 
quence, have  been  made  to  the  national  wealth, 
tibe  general  improvement  i>f  society,  and  the  ad- 
vancement of  knowleil.:;e  siiul  morality,  are  far 
from  being  inconsiderable.  The  mere  money 
prulit  obtained  per  acre  from  the  lands  under 
allotment^  has  been  estimated  hy  Sir  Heniy  E. 
Biinldiry,  who  has  hail  part  of  his  ostat  in  field 
gardens  for  twenty-eisrht  yenr^.  at  from  £7  to 
£10;  by  Mr.  llurris  Weatherly  of  Basingstoke, 
who  gave  idlotments  to  aerentj^fiTe  fiuniUea  dur- 
ing the  years  1830-32,  at  ;£lO  and  upwards ;  and 
by  several  of  the  mo'^t  extensive  and  experienced 
promoters  and  observers  of  the  system — ^particu- 
larly by  the  Biehop  of  Bath  and  Welb,  who  has 
500  allotments  on  his  own  property,  and  by  Cap- 
tain S -ol  oil,  who  testifies  to  upwards  of  one  thou- 
sand allotments — at  from  £20  to  £2ii.  Many,  per- 
haps moet,of  theoccupienthemselTeshavereadily 
concurred  in  these  high  estimates  of  their  pro- 
fits ;  and  not  a  few  have  declared  that,  in  indirect 
methods,  and  by  industrial  and  moralizing  tcn- 
deooiea,  additioiial  adTantages  have  heen  gained, 
of  a  hind  even  more  valuable  than  the  direct 
mon'^y  pr.tfit^.  The  landk'i.ls  ]^ave  ulitained  as 
regular  and  ample  returns  of  rents  as  from  any 
other  olasa  of  tenants ;  the  fanners  have  found 
their  labourers  steadier,  manlier,  and  more  in- 
telligent nvi'l  active ;  the  parish  officers  have  fniind 
pauperism  ami  the  prevalence  of  dissolute  habits 
Tcry  materially  decreasseti ;  and  general  society 
have  been  dellTered  from  a  large  amoant.of  nui- 
sances, petty  depredations,  juvenile  delinquen- 
cies, and  degrading  iminornlitit*?!.  In  one  pnrifh. 
the  influence  of  the  allotment  system,  combined 
perhaps  with  the  influence  of  contemporaneoas 
eireumstance?,  reduced  the  p'inr  rates  in  a  few 
years  from  X2,074  2s.  8d.  to  i«i  111 ;  in  annther, 
ftom  jC206  8s.  to  £-1  12s.  6d. ;  and  in  another,  in 
the  eonrse  of  one  year,  from  £9,W0  to  £iJ0OO. 
«*The  moral  effects  of  the  system,"  remarks  Mr. 
pivie,  "  cnnnnt  be  disputed.  The  honesty,  so- 
briety, and  industry,  the  emulation  in  cultivat- 


ing the  land,  the  punctuality  in  the  payment  of 
rent,  the  good  feeting  crt  ated  between  the  land- 
lord and  his  tenant,  and  the  improved  attention 
of  the  latter  to  his  social  and  religious  dutiea, 
are  amongst  the  beneficial  effects  which  are  ap- 
parent in  some  hmidreda  of  vilkfea  in  different 
parts  of  Knpfland.  In  the  pnl  lications  of  the 
Society,  many  interesting  in?tanees  are  piven  of 
an  entire  moral  reforniatiou  of  character  having 
been  effected  bj  means  of  an  aUotment  of  land, 
of  men  of  vagrant,  dishonest,  and  immoral  habits 
— some  of  whom  had  been  guilty  of  grievous 
penal  offences — becoming  steady,  industrious,  and 
respectable  members  of  sodely.**  Hnoh  of  the 
distinctite  character  of  the  aUotment  ayatem  de- 
pends on  the  rcptriotion  of  labour  to  the  ti«c  (>f 
the  spade,  iiee  therefore  the  article  Spadb  Hcs- 

BAKDRT. 

In  July  1843,  a  Parliamentaiy  committee  a|>- 
poiiited  to  inqnire  into  the  results  of  the  allot- 
ment system,  reported  favourably  of  it,  and  re- 
commended the  following  anaagementa  and  le- 
gulationa  in  conducting  it : 

1.  .\m  it  is  desirahle  that  tlie  profits  of  the  allot, 
ment  should  be  viewed  by  the  holder  of  it  in  the 
light  of  an  aid,  and  not  of  a  substitute  ibr  bis  ordi> 

nary  income  accruing  from  wa^e*,  and  that  tVtry 
should  not  become  an  iiulucemciit  to  neglect  hi& 
usual  paid  labour,  the  allotment  should  be  of  no 
greater  extent  than  can  be  cultivated  during  the  leisure 
moments  of  the  labourer  and  his  family.  The  exact 
size  winch  wuiiltl  mett  this  roiidilion  must  of  course 
vary  according  to  the  nature  of  the  soil,  the  strength 
and  numbers  of  the  fiinlily,  and  their  leisure  time; 
but  one  quarter  of  an  acre  is  the  size  usually  adoptcdf 
and  best  suited  to  the  average  of  cases. 

2.  The  allotment  should  also  be  near  the  dwellit^g 
of  its  occupier;  much  of  its  benefit  depends  u^oa  tiac 
facility  afforded  to  the  man,  Ms  wife,  and  bis  chil- 

driMi.  of  (iL'votiiij,'  spare  moments  to  ihv  i-arc  of  their 
^rotiiul,  and  being  able  to  vixit  it  ttequeHtly  without 
fatigue. 

3.  Though  the  Inml  will  yield  larkrvr  profits  under 
this  mode  of  cultivation,  than  undtr  the  u.^ual  me- 
thod of  tillape,  the  projirictor  who  wi.shi-s  to  benefit 
the  poor  man  should  not  exact  more  rent  than  he 
could  expect  to  reeeiTe  if  be  let  it  out  to  be  fiuncd 
in  the  ordinnrv  way. 

4.  Tithes,  parochial  rates,  taxes  uud  all  other 
charges  should  be  included  in  the  rent,  and  paid  by 
the  owner  and  not  by  the  occupier,  for  the  purpose 
of  saving  trouble  in  the  collection,  of  preventing  the 
accumulation  of  arrears,  and  of  guarding  the  tenant 
againitt  frequent  and  sudden  dcmandii  tW  paywents 
which  he  might  not  be  prepared  to  meet. 

The  rules  adopted  in  place;  wVierc  the  iillotinorit 
system  faa5  been  most  succe«sful,  have  insiktrtl  upon 
spade  culture,  have  forbidden  all  underletting  aad 
working  oo  Bunday,  and  have  re(|Mked  that  all  causes 
of  forfeiture,  Vtt.  non-payment  of  rent,  gross  mis- 
ronduct,  or  wilful  Tic^lci-t  of  thi>  lai'.d,  slioiild  he 
embodied  in  thi-  !)<:rwtiient  signe«i  by  the  tenant. 
The  rotation  of  erops  has  sometime*  been  enjoined 
in  the  rules;  but  that  is  a  matter  whirh  may  well  be 
left  to  the  discretion  and  txperieiice  ot  the  ciihivatof. 

ALLOTMENTS  OF  LAND.  The  sections  or 
proportional  parts  iato  which  an  encioeed  oom- 
mon  is  divided.   Thej  batong  to  the  partis  who 

poR'sfS'sed  ri':fht  of  commonage;  and  ought  to  1>c 
I  proportioQato  to  the  rospootive  extent  of  '^^aini. 
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I  ALLOWANCE. 

I  fbuded  on  the  iMiMMionef  lands  aoidtenine^ 

iQ  th?  parish,  towuLnnd,  or  other  diatriot  in  which 
the  divided  o>iihi>uii  is  situated. 

ALLu WA^  A  U<;ductioa  from  rent,  either 
waflooant  of  the  total  or  partial  low  of  the  aub- 
ject  let,  or  for  the  repair  of  farm-buildings,  the 
improvement  of  land,  or  any  other  special  ptir- 
pose.  It  is  also  known  as  Dtduainn  or  AUu^- 
MMf.  The  foUowing  aommarj  of  principles  ap- 
plicable to  this  subject  is  taken  from  Mr.  H  un- 
it's '  Iieafciae  on  the  Law  of  Landlord  and  Ten- 

tnt:' 

1st,  Where  the  lo«8  is  occasioned  by  natural  or 
artiAml  causes,  which  tbc  lesisee  could  not  contero- 
pitte  at  all,  or  wbidi  are  contrary  to  probability^,  or 
which  iM^be  acddentally  inherent  in  the  subject, 
thf  lL--i'e  will  In'  ciifitlfd  to  exemption  or  (Induction. 
Thue  causes  may  be  natural,  as — with  relation  to 
■frieritural  tubjerts.  permanent  sterility,  stom  or 
inti'idaHon — to  fi<berie«,  a  chani^  of  the  utream,  or 
uii^ratiuii  uf  the  fi»h — in  minerals,  exhaustion,  or  the 
ucvurrence  of  impenetrable  strata;  or  they  may  be 
srtifidal,  as  fire,  the  &U  of  a  neighbouring  bou«c,  a 
fimin  cnemT,  or  a  nrab. 

2dTy,  Exemption  or  deduction  may  1)e  clnimcd,  al- 
thou^  the  sterility  or  vajtalion  be  not  total;  if  it 
be  what  i«  termed  plus  quam  lolerahile.  No  defini- 
tion of  this  phraseology  is  given  either  in  the  Roman 
or  Scotch  law;  but  the  common  opinion  is  said  to 
be,  that  the  tenarit  will  lu'  lialiU-  i'or  the  rent,  if  the 
fnian  exceed  the  expense  of  production.  Ou  this 
topic  there  is  much  leaming^  in  the  works  of  the  a.yi- 
Itajis.  but  too  subtle  tn  be  u^ifiil. 

3dly,  The  cause  of  laj->  must  not  be  huch  a^.  timugh 
artaiel,  can  be  deemed  to  have  been  in  the  contem- 
phdon  of  the  lessee  when  he  contracted.  Tbc  gra- 
dial  deterioration  of  the  soil,  short  of  sterility,  blight, 
iii-ectss  injury  by  rain  aftt  r  ri-ujiing,  decay  of  fruit- 
treei,  or  similar  causes,  will  not  operate,  although 
tliej  msf  not  only  prevent  profit,  but  exhaust  eapi. 
tal.  bicrease  of  depth,  or  acpuiimlation  of  water  in 
amine,  will  not  give  liberation  or  abatemeiit  to  the 
ie««ee,  although  the  addition  to  the  expense  of  work- 
iag  ibould  create  positive  loss.  A  lessee  of  fisheries 
will  not  be  exempted  altbougb  the  adjoining  pro- 
r~  '  exerdsiiig  their  Icnown  legal  rights,  erect 
work*  which  may  injure  the  fishery. 

4thly,  Loss  arising  firoiD  the  abandonment  of  a 
nei>r?ibouriiii:  iiiarkct,  or,  conversfly,  from  a  greater 
»uppij,  or  from  a  jiuperveuioiit  lasv  or  judicial  de- 
termination, doi^s  not  come  within  the  exemption. 
There  isaaeries  of  dadsioDs  in  accordance  with  tbcee 

B^KDHBa 

ALLOXAN  and  AixozAvmn.  Cbefoioal  com* 

7-^  jnds  formed  by  the  action  of  nitric  acid  on 
aric  acid.  Th».y  contain  the  same  elements  as 
gluten,  but  in  ditferent  proportions ;  and  are  con- 

I  iwtiUe  into  each  otiieraimply  by  the  abslcaotton 
or  addition  of  <»ie  equivalent  of  hydrogeii, — al- 
loxantine  being  in  all  rcfpccts  tlie  same  as  alloxan 

'  with  the  addition  of  one  equivalent  of  bjdrogen. 
AOoxHi  it  Ibnaed  from  aUtoantine  fcy  oxididng 

,  aubstanoes;  and  alloxantine  is  formed  from  al- 
I  xan  by  deo.xidizing  substances.    The  imitual 

I  n^lation  of  gluten  and  ferment — an  obscure  and 

.  difisalt  yet  eooiideinbly  important  question— is 

.  MpiiMed  to  be  exactly  analogous  to  this  very 
close  mutual  relation  of  alloxan  and  alloxantine. 
6e6  articles  Qlctkh  and  Ferxextatioh, 

I    ALLWRra  Bee  AurHAixowe. 
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i 

ALL^PICB  (Cabouha)— bolaideanj^^eaN'  | 

thtts.    A  genus  of  small,  deciduous.  North  Ameri-  [ 
can  shrubs,  the  type  of  the  natural  (ndor  ^(7^?/- 
mrtthecB.    Throe  species  are  cultivated  in  this  I 
oonnirf,_0ori«hiat^rtilUj  and  btv^ahu;  and  two  j' 
others  have  not  been  introduced.   Their  calyxes 
are  odoriltrous  and  chocnlatc-ooloured,  and  have  [  j 
the  appearance  of  corolhe  or  iiowers;  and  hence  '! 
the  name  of  the  genus  Cali/canAtu  or  C^yx-  ' 
flower.    The  most  popular  species  Calyoanthm  \ ' 
Floridu*,  yields  a  fraprance  like  that  of  true  all- 
spice or  pimenta ;  and  always  bears  the  name  of 
ail-spioe  in  ite  ni^TO  ootintry,  Oarolina.  It  eel- 
dom,  in  Qreat  Britain,  attain!)  a  height  of  more  : 
than  five  feet.    lis  branches  deflect  from  the  li 
stem  near  the  ground ;  they  are  numerous,  irre-  '  ■ 
guUr,  and  of  a  brown  colour ;  and  when  hmised,  I  { 
they  emit  an  agreeable  aromatic  odour.  Its  leaves 
are  nearly  four  ineh(  s  loni^  and  two  and  a  half 
inches  broad ;  they  have  a  pointed  oval  outline ;  \ 
and  they  stand  in  pairs,  opposite  one  another,  i 
iJoog  the  branches.  The  lh>%ren  stand  single  on 
short  footstalks,  and  hi  nm  in  May  and  .Tunc. 
Young  plants  of  Carolina  all -spice  are  easily 
though  slowly  obtaiueil  by  layering  ;  and  thoy  , 
require  to  be  nvrsed  with  cam  till  they  acquire  { 
some  strength  and  hardiness. 

ALL-SPICE-TRKE— botanicaUy  Pimenta.  A 
handsome,  evergreen  tree,  of  the  myrtle  tribe.  > 
It  is  a  native  of  the  West  Indies,  abonnds  in  the  j 
hilly  parts  of  the  north  side  of  Janwiea,  and  pro- 
duces  the  well-knovra  pcppc>r-berrv,  poptilaily 
called  all-spice  or  Jamaica  pepper.   It  is  a  stove  ^ 
phmt  in  Great  Britain ;  but  grows  indigenously 
to  the  height  of  thirty  feet  in  the  West  Ittdiea. 
Its  berries  are  spherical  and  purple;  they  nre 
gathered  before  being  ripe,  and  carefully  dried 
on  mats,  or  terraced-floors,  or  in  kihu;  and  tbcy  ' 
bear  the  naraeof  all^qdce  in  consequence  of  their  | 
aroma  having  some  resemblance  to  that  of  a  {;ood  ;  ] 
mixture  of  all  other  sorts  of  spices.   Only  one 
species  is  known, — Pimenta  mdgaris;  and  this  | 
was  trsated  by  the  elder  botanists  as  a  myrtle,  j 
and  called  Mjfttit.^  ju'menM. 

ALLUVIUM.     AcM' <  lis   deposits  of  gravel,  ; 
sand,  earth,  silt,  marl,  and  the  miscellaneous 
matters  which  resolt  from  the  disintsgration  of 
rocks  and  the  oomminution  of  diluvium,  detritus, 
and  organic  remains.    Allnviuin,  though  a  term 
of  strictly  scicntiiic  use,  and  of  very  frequent 
eeeurrenoe  in  worite  npon  geologj  and  physical 
gec^raphy,  is  employed  bj  different  writos  in 
very  different  senses,  and  sometimes  has  great  ' 
looseness  and  variety  of  meaning  in  even  a  single 
treatise.  Some  writers  employ  it  to  denote  all 
aqueous  deposits  of  every  age  and  character,  and  i 
so  make  it  include  all  the  sedimentary  or  strati- 
fied rooks ;  others  employ  it  to  denote  all  aque- 
oof  deposits  wfaioh  retain  their  original  ccosti- 
tutioii,  or  have  not  been  modified  or  altered  by 
ij^neons  action,  and  so  make  it  include  all  the  | 
great  divisions  of  rocks  usually  called  tertiary  i 
and  secondary,  and  some  of  those  usually  called  j 
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transition ;  other;;  ciiiplnv  it  to  denote  all  aque- 
ous dtposits  of  sufTiciciitlj  recent  forrnalion  to 
contain  fossils  of  only  tiie  existing  species  of  ani- 
malB  Mid  Ti^tables,  and  bo  make.ii  inolude  wer- 
eral  series  of  the  newer  geognostic  formatioiis ; 
otliers  employ  it  to  denote  all  loose  earthy  strata, 
whether  soil  or  subsoil,  superimposed  on  indu- 
rated rock,  Mid  80  make  it  include  diluvium  and 
every  kind  of  detritus  and  mineral  debris ;  others 
employ  it  to  denote  all  aqueous  deposits  of  a 
merely  mineral  kind,  or  deposits  altogether  or 
nearly  free  from  animal  and  vegetable  remains, 
and  so  make  it  exdode  the  vast  aggregate  ex- 
tent  of  the  most  recently  formed  strata  which 
abound  iu  shells,  shrubs,  grasses,  and  other  or- 
ganic remains;  and  others  employ  it  to  denote 
aU  aqueous  d^osits  of  a  mwely  minoral  kind 
constituting  dry  land,  and  so  make  It  exclnde 
the  vast  agajregatc  extent  of  quite  new  forma- 
tions in  lakes,  estuaries,  bays,  and  gulfs,  and 
akog  the  maxsin  of  seas  and  oceans.  The  two 
last  of  these  senses  appear  to  us  too  contracted, 
and  all  the  others  too  extended  The  most  an- 
cient aqueous  deposits,  altered  by  the  action  of 
fire,  arc  properly  metamorpbie  rooks;  the  next 
most  ancient  aqueous  deposits,  slightly  if  at  all 
affected  by  the  subsequent  agency  of  fire,  are 
transition  or  siluriai)  rooks;  the  next  great  series 
of  aqueons  deposits,  including  very  nnmerons 
members,  and  ranging  from  the  old  red  sand- 
stone upward  to  the  summit  of  the  chalk  forma- 
tions, are  secondary  rocks ;  the  next  series  of 
aqueous  deposits,  consisting  principally  of  the 
sands  and  clays  nearest  to  tlie  chalk  fonaatiiMlB, 
and  of  hard  white  Kuidstoncs  and  the  newest 
limestones,  are  tertiary  rucks;  tlie  loose  aqueous 
deposits  made  by  vast  floods,  particularly  by  the 
general  deluge,  and  spread  out  in  great  expanses 
over  hill  and  dale,  and  constituting  a  deep  sub- 
soil in  regions  and  districts  whore  hard  rocks 
canuot  eubily  be  found,  are  diluvium;  and  the 
loose  deposits,  eSeeted  hj  the  attrition  of  the 
weather  upon  hard  rocks,  and  constituting  thin 
soils  on  the  sides  of  rocky  mountains  !\nd  in 
other  situations  where  the  hard  rocks  of  which 
they  were  formed  occur  near  the  rarface,  arc 
detritus  when  lying  on  the  very  spots  where  they 
were  disintegrated,  and  debris  when  washed  only 
to  such  a  distance  as  to  retain  their  mineral  char- 
acter undiangod.  Now  when  all  these  various 
deposits  have  separate,  distinguishing,  and  ex- 
plicit names,  they  cannot  be  made  to  share  the 
additional  designation  of  alluvium  without  the 
utmost  violence  to  logic  and  the  greatest  confu- 
sion to  nomenclature.  On  the  other  hand,  to 
excln  lt*  from  thn  nnme  of  alluvium  the  newest 
formations  contaiiiixig  organic  remains  and  the 
newest  formations  still  submerged  by  lake  and 
sea,  is  both  to  deprive  the  word  itsetf  of  almoat 
all  possible  meaning  or  application,  and  to  assign 
to  these  formations  a  place  or  character  lii<^hfrtn 
unknown  to  science  and  unprovided  with  a  uamc. 
We  therefove  undmtand  alluvium  to  be  all  the 


newest  aqueous  deposits,  made  by  river,  lake,  and 
sea,  whether  constituting  actual  land,  or  existing 
under  water  in  a  state  of  titness  to  become  soil. 

The  esdsttng  inequafiticB  on  the  surftce  of  the 
earth,  and  particularly  the  origin,  the  fonn,  and 
the  distribution  of  valleys,  liave  l>een  the  subject 
of  much  controversy  and  very  conflicting  opinions 
among  geologists.  Yet  after  all  allowance  has 
been  made  for  volcanic  action,  or  the  formation 
of  islands,  hills,  r  n  1  mr  imtains,  by  the  sudden 
eruption  of  cuuccntrated,  local,  subterranean 
hre, — for  plutonic  action,  or  the  upheaving  of 
mountain  ranges,  and  the  diversilied  deynting  of 
broad  tracts  of  country,  by  the  power  of  diffused 
subterranean  tire, — for  disruptive  action,  in  the 
crash  of  the  avalanche,  the  lull  of  the  landslip, 
and  the  devastations  of  the  earthquake^— and  fbr  | 
diluvial  actioUi  in  the  breaking  up  of  continents, 
the  dispersion  of  islands,  the  throwing  down  of 
hills,  the  filling  up  of  hollows,  and  the  general 
physical  revolution  of  the  world  by  the  general 
deluge, — all  classes  of  geologists  admit  that  a 
very  larc^e  amount  of  the  existing  contour  of  the 
earth,  and  especially  those  features  and  linea-  ^ 
ments  of  it  which  constitute  the  ramified  basins 
of  great  rivers,  must  have  been  &shioned  by  the 
action  of  running  water.  In  w  hatever  condition 
the  world  was  left  by  the  guutral  deluge,  what- 
ever effects  it  retuned  of  the  previous  great  vol- 
canic and  ]>Iutonic  agencies,  and  whatever  results 
it  exhibited  of  the  universal  catastrophe  which 
had  just  transpired,  it  cannot  be  imagined  to 
have  possessed  the  flowing  outlines  of  valley  and 
the  nice  adjustments  of  river-course  which  now 
characterize  it,  but  must  bo  figured  to  the  miiiJ 
as  abounding  in  asperities,  rugosities,  spreading 
tableaus,  and  sharply  angular  masses,  which  only 
the  erosions  of  the  atmosphm,  and  the  action  of 
running  water,  could  reduce  to  the  existing  con- 
dition of  beautifully  curved  surface,  and  con- 
veniently intricate  division.  The  first  rains 
tihat  Ml,  and  the  first  springs  which  burst  forth,  , 
would  necessarily  collect  in  the  lowest  levels,  and 
thus  the  direction  of  the  great  trunk  of  a  river 
would  be  determined ;  and  it  might  also  happen 
that  other  defte— depressions  at  a  higher  lev^U^ 
would  communicate  with  this  main  channeL  But 
that  every  such  great  depression  would  have  a 
direct  communication  with  the  sea,  and  thai 
such  a  combination  of  subordinate  Taneya  as 
compose  a  river  system,  could  have  been  formed 
by  the  breaking  up  of  the  earth's  crust,  cither 
by  elevation  or  subsidence,  can  hardly,  we  think, 
be  maintained  by  any  one.  A  river-eourse  or  , 
system  majbe  not  inaptly  compared  to  a  picture 
of  a  great  tree,  whr.cc  1  r;mc1it  "  gradually  dimin- 
ish in  size,  but  increase  in  number,  as  they  re- 
cede from  the  stem.  The  great  trunk  of  the 
river  is  divided  into  many  bnnches,  which  spring  ' 
ft^m  it  at  various  distances  from  one  another; 
and  these  again  are  subdivided  into  an  iutinity 
of  smaller  raiuihcatious,  each  dimiuishiug  in  size 
as  it  increases  in  distance  firom  the  mMnttttlik,—  ' 
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'  arjglllu'  flommunication  being  kept  up  between  i 
l'  every  pomt  and  the  line  of  g^oatl'^;t  depression  ; ; 
!  forming  together  a  ejstem  ot  valleys  communi- 
I  >  eating  with  one  anoUier,  and  baving  fiioh  a  rase 
'■  adjnstment  of  their  declivities,  that  none  of  them 
I  j 'in  the  principal  vnlk-y  citlier  on  too  hifrh  or  t  >o 
low  a  level."   The  enormotu  number  of  subor- 
1  dinate  vallejrs,  amounting  in  each  ease  to  many 
'  tmntedi,  and  in  •omeosBfls  to  several  thou^nds, 
'  m  thi*  basin  of  almost  every  one  of  even  the  third 
or  fourth  rate  rivers  >>{  the  world, — the  occupancy 
of  them  all,  (torn  end  to  end,  by  streams  of  the 
um  dizeotioa  aa  theraaelTe^r-tlieir  perfeet  re- 
htionsbip  to  one  another,  the  short  and  tiarr  nv 
;  J,.,  tfig  yjAxt  in  extent,  the  next  to  the  larger,  and 
,  ihi  krger  to  the  chief, — their  exact  common 
<  adaptation,  by  elevation,  lamifieaUon,  and  difeo- 
11  n.  to  the  purposes  of  a  multitudinous  tsygtem 
of  water-course  terminating  in  one  main  chan- 
iwl,— the  slopes  or  declinations  of  their  sides, 
I,  iddoin  oondeting  of  precipices  or  abnipt  eecarp- 
I  menta,  and  usually  exhibiting  the  precise  gra- 
'  di^'Tit  which  the  long  and  silent  abrasion  of  the 
I  lunning  and  wearing  streams  might  be  supposed 
to  efle^~the  oooarional  piienonieiioiL  «f '  par- 
I  aUel  lines'  or  equally  elevated  terraoet  at  some 
hoi:;ht  along  their  sides,  or  of  one  or  more  ex- 
I  paiuioQs  and  contractions  of  flat  territory  at 
some  height  along  th^  course,  marking  the 
I  quondam  existence  of  fluviatile  lalces,  which 
h:ive  l^ng  since  l)urst  through  tlie  liarriers  hy 
which  they  were  retained,  —  and  the  simple 
mineral  constituency  of  the  aoib  of  the  snuUl 
[  sal  upper  vallajra^  exhibiting  the  few  elements 
I  of  the  rocks  in  the  mountains  at  thflr  head,  the 
'  more  compound  mineral  constituency  of  the  soils 
I  of  the  secondary  and  lower  valleys,  exhibiting 
the  ekarante  of  the  rooks  at  the  head  of  the  con- 
nected series  of  upper  valleys,  and  the  thorouglily 
compound  mineral  constituency  of  the  soils  in 
the  terminating  part  of  the  grand  main-trunk 
fiOey,  odiibiting  the  dementa  of  all  the  rocfca, 
I  andaU  the  debris,  and  all  the  moveable  ori^uni c  re- 
mains of  the  whole  of  the  multitudinous  sections 
of  the  basin, — these  are  proofs  which  scarcely 
any  niu  in  his  eeneeiiriU  redst^that  the  indk^of 
'  the  world,  as  they  at  present  exist,  were  scooped 
f>nt  and  fashioned  by  the  action  of  running  water, 
' .  —and  they,  at  the  same  time,  are  important  iUos- 
trttions  of  the  nature  and  formation  <rf  all  the 
aQimom  which  constitutes  a  large  and  most  im- 
portant part  of  the  soils  of  valleys. 
I     The  hard  rocks  which  constitute  the  great 
ansi  of  all  mountains  end  hills,  generally  reach 
j  dn  nrfiuie  of  the  heof^ts  which  bound  the  ui»per 
parts  of  valley.s,  or  are  covered  only  by  a  very 
'  thin  stratum  of  detritus  and  vegetable  mould ; 
'  )  wherever  they  are  exposed  to  the  action  of  the 
<•  weaUmv  th^  are  constantly  undergoing  dis- 
integration into  new  materials  of  detritus  and 
df^bns  ;  and  so  steadily  and  rapidly  do  they 
yield  up  new  disintegrations  to  succeed  those 
I  -  which  ate  mibed  away  hy  xsins  and  tonents, 
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that  most  hill -summits  may  be  ascertained  to 
lose  snmc  iiK-lus  of  their  altitude  during  any  j 
one  man's  lifetime  of  observation,  and  many 
hate  hena  obsonred  to  lose  levenl  feet  dttr>, 
ing  the  period  of  eomparatiT^y  very  few  years. 
Thunder-<shower3,  ordinary  r  ti II «  iiid  the  thaw-  ;i 
ings  of  snow  and  ice,  sweep  down  disintegrations  j 
and  incipient  soil  from  the  summits  of  monntuns  | 
to  their  rides ;  rills  and  torrents  break  np  debris 
into  smaller  particles,  and  carry  di  trittis  and 
soils  from  the  sides  of  mountains  to  the  upper 
parts  of  the  higher  valleys  ;  broojcs,  rivulets,  and 
firediets,  triturate  the  grawels  and  soils  and  ooarse 
nHuvium  of  the  higher  vallt  vs  into  gritty  or  half- 
pulverized  earths,  and  bear  them  aloiif*  to  the  lower  ' 
valleys ;  and  streams,  rivers,  and  occasional  or 
seasonal  inundations  oomminnte  the  soils  and 
earths  of  the  lower  valleys  into  silts  or  argilla- 
ceous sands,  and  inthcr  spread  them  athwart  the 
low -lying  fields  and  meadows  as  rich  natural 
mannres  and  top-dresrings,  or  career  away  with 
Hiem  to  the  seaboard,  to  form  deltas  above  the 
shore,  or  the  ini^redicnta  of  future  land  beneath 
the  tide.    A  continual  process  is  thus  going  on 
of  depressing  mountains,  elevating  valleys,  trans- 
ferring the  soils  of  uplands  to  lower  grounds, 
conveying  the  soils  of  low  grounds  to  meadows, 
deltas,  and  the  ocean,  and,  in  general,  forming 
belts,  bands,  and  oecasioDsI  eiqtanses  of  new  land 
along  the  couzse,  and  at  the  moutlt,  of  most  con- 
'  sidcrahle  streams,  and  nearly  all  \:\.v;:o  rivers.  ; 
Now  all  these  tluviatile  formations,  whether  con-  | 
stituting  the  very  surface  of  existing  land,  or  re-  , 
taining  their  original  character  in  the  position  of  j 
subsoils,  or  lvin<r  at  the  Inittnin  of  estuaries  and  i 
bays  ready  to  become  bind  when  they  so  nc-  | 
cumulate  as  to  rise  above  the  sea,  are  strictly  al-  • 
luvial ;  and  many  of  the  first  dass,  or  those  whieh  > 
constitute  the  surface  of  existing  lands,  will  in-  ' 
stantly  he  detected  bv  all  sorts  of  iarmers  aa  ' 
identical  with  the  richest  meadow  gruuuds  and  ! 
low-lying  arable  lands  cf  England,  and  with  the  I 
carscs,  the  holms,  and  the  haughs  of  Scotland. 

The  power  of  rain  and  rills  to  disintetrrato  and 
carry  otT  the  surface  of  tlie  uplands  round  the 
head  of  valleys,  is  greatly  aided  by  dews,  fogs, 
thunder  -  showers,  snows,  frost,  lichens,  moss-  I 
plants,  carbonic  acid,  and  electricity;  and  this 
aid  is  vastly  stronger,  steadier,  and  more  efl'ec- 
tive  than  a  cnrsory  thinker  would  conceive  pos- 
riUe.  Kor  d*  >es  this  power  operate  only  to  break  ' 
up  and  carry  off  the  crust  of  tlie  uplands,  hut  it 
trituratM  and  pulverizes  the  debris,  diluvium, 
and  tran^ofted  gravels  of  the  lower  grtyunds, 
tears  up  and  sweeps  away  coarse  vegetation,  and 
many  organic  remains,  combines  mineral  matters 
with  vegetable  moulds,  compounds  idl  the  trans- 
portable materials  of  uplands  and  lower  grounds^ 
of  the  hills  and  the  middle  valleys,  into  the  con- 
stituents of  a  fine  fertile  soil,  and  sends  down 
the  whole  in  the  ordinary  currents  of  the  main  I 
streams,  and  particularly  in  freshets  and  inun- 
dations, to  oonstitttte,  athwart  the  meadows  and 
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other  low  situations  of  tlie  lower  valley,  a  stratum 
of  alluvuil  hnJ.  Tlie  f-irce  of  running  watt-r. 
when  directed  against  a  natural  embankment,  or 
anj  other  earthy  or  rockj  obstacle  in  itf  eouree, 
if  V9ty  cunsiderable ;  and  this  force  is  greatly 
increased  liy  the  momentum  of  current  down  a 
steeply  inclined  plain,  uud  by  the  presence  in  the 
current  of  a  large  mechanical  mixture  of  sand 
andgmiPd.  lAige  stones  and  pieces  of  loek  aie 
lighter  in  water  than  in  air,  to  the  amount  of 
the  wcii^lit  of  a  Tuass  of  water  equal  to  their  own 
bulk  ;  and  tliey,  lu  uonseq^uence,  roll  along  the 
coiient  of  a  river  with  rematlcablie  ease  and  vdo- 
city,  and  are  transported  by  floods  to  great  dis- 
tancos,  and  occasionally  deposited  in  cxtr;ior- 
dinary  situations.  But  with  how  much  greater 
ease,  or  in  how  mudi  feeUer  oooditions  of  fluvia* 
tile  murrent,  maj  detritus,  soils,  and  earth-banks 
be  worn  into  fragments,  and  carried  headlong 
for  many  miles  to  be  deposited  athwart  the  suf- 
fice of  a  valley,  or  the  dalfa  of  a  river !  The 
most  ordinary  observer  needs  but  to  look  at  tl  * 
effects  of  <mf  day's  common  heavy  rain,  in  order 
to  see  that  hili-pasturea  are  swept  and  washed 
like  the  paveniente  of  a  town,  that  neirij  tilled 
arable  lands  are  deprived  of  their  soil  to  the 
amount  of  several  hundred  weights  per  acre,  that 
the  banks  and  bed  of  streams  are  abraded  and 
deprived  of  considerable  portions  of  their  sub- 
stance, that  loose  and  decayed  vegetation  in  the 
wood  and  on  tht;  field  is  extensively  carried  olf. 
and  that  the  streams,  in  the  middle  and  lower 
parts  of  their  course,  are  red  and  turbid  with  the 
load  of  the  aoeumulated  spoils. .  When  a  stream 
flows  at  the  rate  of  three  inches  in  the  second,  it 
tears  up  fine  clay;  six  inches  in  the  second,  fine 
sand ;  twelve  inches  in  the  second,  fine  gravel ; 
and  thirty-siz  inohes  in  the  second,  beds  e^  snob 
loose  sfeOBes  as  have  each  the  size  of  a  hen's  egg. 
The  power  which  results  from  these  rates  of  velo- 
city is  quite  common  in  the  streams  of  hilly  and 
undtilated  countries,  and  is  fiir  exceeded  by  many 
of  the  streams  of  mountainous  regions ;  and  it 
obviously  could  not  have  been  constantly  exerted 
during  thousands  of  years,  in  lines  at  the  mean 
distance  from  one  another  of  only  a  few  furlongs 
over  the  great  part  of  the  terrestrial  world,  with- 
out t  ffrrting  great  changes  in  the  configuration 
of  the  earth's  surface,  and  producing  an  enormous 
aggregate  amount  of  alluvial  deposit.  Bven  in 
level  countries,  too,  where  the  lom  of  power  in  a 
river  is  great  from  the  diminution  of  its  velocity, 
tliat  loss  is  often  very  considerably  compensated 
by  the  tortuotiity  of  the  river's  course,  the  weight 
of  its  aocmnolated  vdarae  of  water,  and  the  fre- 
quent and  heavy  abrasion  of  its  current  upon 
protrusions  and  salient  angles  of  the  banks.  The 
stream,  on  entering  a  plain,  may  run  obliquely 
80  as  speedily  to  finm  a  steep  1»nk  or  vertical 
{diff*;  it  deflects,  or  is  fliung  off  from  this,  and 
runs  obliquely  to  a  point  on  the  opposite  side, 
there  also  to  form  a  steep  bank  or  vertical  chfi'; 
it  repeals  tbis  process  at  every  one  of  ita  maqr 


windings,  or  rather  at  every  curvature  of  it8  sinu- 

-  n^  course ;  and  it  in  oonseqtience  r<>lls  the  wh'  l-.' 
\veight  of  its  large  and  heavy  volume  again&t  a 
rapid  series  of  salknt  angles,  uid  carries  on,  from 
side  to  side,  and  from  point  to  point  of  ita  banks, 

a  constant  and  extensive  process  of  undermining 
and  erosion.  When  a  tortuous  river-course  winds 
among  solid  rock,  and  constitutes  a  prolonged 
and  stupendous  ravine  or  natural  canal,  as  in  the 

case  of  the  river  Moselle,  whose  'oanks  in  some 
places  are  600  feet  in  height,  it  affords  tlie  moft 
forcibk  evidence  of  the  great  power  ol  runxung 
water,  and  thorou^y  ezposee  the  abanrdity  of 

the  theories  which  ascribe  a  chief  part  ,  or  almost 
any  part,  of  the  configuration  of  valle3\s  to  the 
action  of  lire,  or  to  mere  disruption  of  the  earth's 
cmst. 

In  1827,  after  a  heavy  fall  of  rain,  the  littfc 
Northumberland  rivulet  called  the  Culioij^e,  car- 
ried blocks  of  stone  upwards  of  half  a  ton  ia 
weight  two  miles  down  its  channel^  and  one 
block  of  nearly  two  tons  in  weight  about  a  quar- 
ter of  a  mile.  During  the  Moray  flood  of  1629, 
the  river  Nairn  carried  a  block  of  sandstone  ro<^ 
fourteen  feet  in  length,  three  feet  in  width,  and 
one  foot  in  thickness,  upwards  of  two  hundred 
yards  down  its  channel ;  and  tlic  river  Don  drove 
about  450  tons  of  stones,  many  of  which  were 
each  from  200  to  300  pounds  in  weight,  up  an 
indined  ^ane  of  about  ten  yards  in  length,  and 
six  feet  in  ascent,  and  left  them  on  a  piece  i>f 
tiat  ground  in  a  heap  of  about  three  icet  m 
height.  The  Niagara  river  in  America  vr&oi  so 
rapidly  the  pvedpioe  at  its  odebnied  fiUk,  as  to 
have  tnade  the  cataract  recede  about  loO  feet 
during  the  last  forty  or  forty-live  years  ;  and  it 
flows  for  seven  miles  below  the  falls  in  a  channel 
of  about  im  fret  in  depth,  and  480  feet  in  width, 
before  debouching  into  a  plain,  and  has  evidently 
formed  the  whole  of  this  long  sweep  of  channel 
by  the  same  process  of  erosion  which  ooutinucs 
to  go  on  at  the  ftlb.  The  river  fitoietoi,  the 
largest  stream  in  Sicily,  was  dammed  up  by  a 
mass  of  la\'a  from  Blount  Etna  in  IW.l;  and 
though  the  lava  formed  a  rock  nearly  as  hard 
and  compact  as  basalt,  the  nver  has  already 
worn  through  it  a  channel  of  from  forty  to  fifty 
feet  in  depth,  and  from  fiftv  t  '  several  bundmi 
feet  in  width.  The  Nerbuddah,  a  river  of  Mm- 
dostan,  has  worn  in  a  basaltic  rock  a  passage  of 
about  an  hundred  het  in  depth.  The  rivers  of 
the  eastern  Alps  have,  in  various  instances,  c:it 
detiles  and  ravines  through  masses  of  coan>e, 
horizon UU  conglomerate  to  the  depth  of  i>uu  or 
700  feet.  The  river  Inn  near  Innsprocic,  and 
the  river  Drave  between  Klagenfurt  and  Mar- 
burg, have  also  cut  enoTroou^ly  deep  ravines 
through  stupendous  masses  oi  solid  rock.  A 
temporary  stream  formed  by  the  bursting  of  ths 
barrier  of  a  lake  n^  Martigny  in  the  Vollai^  ' 
passed  over  a  distance  of  forty-tivc  miles  to  the 
lake  oi  Geneva  in  iive  hours  and  a  half;  it  swept 
away  trees,  bridges,  and  human  habitations  with 
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;  almost  playful  fietcility ;  aud  it  tore  up  maf;?rs  nf 
r.x'k  a?  large  as  houses  out  of  old  uUuvial  land, 
aad  rulitfd  tlieoi  a  i^u&rtur  of  a  luile  along  the 
t  nUajr.  In  1810,  in  the  atote  of  Temiont  in 
Kortb  America,  a  lake,  one  mile  and  a  half  in 
length,  three  quarters  of  a  mile  in  width,  "ud 
I  fxm  100  to  15U  feet  in  -depth,  suddenly  made  a 
1  tacMh  in  ito  bwrier  aboai  a  quarter  of  a  mile  in 
^  width,  emptied  ell  its  eontentnin  thie  ooum  of  a 
few  minutes  through  the  breach,  tore  up  a  chan- 
nel a  quart^^r  of  a  mile  wide,  and  from  fifty  to 
eighty  feet  deep,  to  a  lower  lake,  drove  down  in 
a  moment  the  lower  lake's  retaining  mound  or 
jirrifr.  pIou::h  1  up  a  channel  of  from  3<_)0  to 
feet  in  width,  and  from  20  to  t>(>  feet  in 
depth,  along  the  bottom  of  a  valley  of  five  miles 
ia  length,  and  then  divided  itself  into  a  number 
of  dircrgcnt  Btroams,  and  dispersed  its  spoils 
OTer  an  expanse  of  plain,  yet,  in  one  of  its 
ttmms,  retained  so  much  power,  at  the  dis- 
teoe  of  tevenfeeen  mike  liroin  the  bed  of  the 
kke,  as  to  transport  a  rock  of  about  one  hun- 
dred tons  in  weight  several  rods  froiD  itR  bed. 
These  &ctS)  to  which  thousands  of  similar  ones 
be  added,  may  probably  indnoe  ewn  the 
cradsst  observers  to  ascribe  to  the  action  of  von- 
aiagTTater  tlie  configumtinn  of  a  very  lara;c  part 
of  the  present  surl'aoe  of  the  earth,  and  the  for- 
mion  or  renodelUi^;  of  a  comparatively  great 
sRi  unt  of  the  existing  arable  land. 

The  bed  of  the  hur  t  l  ike  in  ViTuiont  has  now 
t^appearance  and  ciiaracter  of  a  Scottish  haugh ; 
sad  the  margins  of  its  b&iiks  are  parallel  terraces 
sfionlirfonnatfon  and  outline  to  the  oelebarated 
'parallel  roads'  of  Glenroy  inlnvemess-shire.  Xu- 
laerous  flats  and  meadowy  levels  in  the  valleys  of 
iullj  and  nndulating  countries  obviously  seem  to 
Inie,  on  the  eeme  principle,  been  beds  of  oom* 
paratifcly  recent  lakes  ;  and  not  a  few  terraced 
Hnes  along  the  sides  of  hilly-valleTS!,  at  consider- 
able elevations  above  the  height  of  the  present 
«Btsr«MrK8,  may  be  eaofy  idenliiied  nith  the 
of  ancient  lakee.  When  a  rtw  paMe 
throa^h  a  lake  on  its  way  to  thi^  sea,  it  throws 
to  the  bottom  ail  the  heavier  aud  larger  particles 
*f  ddlKis  and  diluvium  brought  down  from  the 
vpper  icgiMia  of  the  basin;  and,  if  the  lake  be 
fcrrer.  the  river,  even  though  turhid  and  quite 
iadea  with  silt,  precipitates  the  very  finest  por- 
|ioM  of  its  freight,  and  debouches  from  the  lake 
B  a  Hate  of  u  greet  Uni^dBesi  and  purity  ae 
mncy  a  rill  dose  from  a  fountain.  Hence,  the 
bughs  and  meadowy  expanses  which  formed  the 
^  bottom  uf  small  lakes — provided  other  circum^ 
■tmooi  be  eqnsl^-^lways  possess  a  grittier  or  ihr 
leas  comminuted  mW  than  such  as  were  the  bot- 
tom of  large  lakes.  The  river  Rhone,  on  enter- 
iag  the  lake  of  Geneva,  is  extremely  turbid,  but 
en  eOnxing  is  beaatifhlly  limpid ;  and  it  faea  fior 
Mmy  egee— probably  since  the  general  dehige — 
been  purifyinc^  itself  by  the  same  process,  and 
naking  similarly  large  deposits  of  silt,  as  at  pre- 
fcirt;  it       already  formed,  immediately  above 


the  existing  head  of  the  lake,  a  fine  tract  of  allu- 
vial land  of  nearly  eight  niile.s  in  length  ;  and,  if 
uu  serioUH  dittturhauee  should  occur  in  the  phy- 
sical laws  under  whiofa  it  is  acting,  it  wiU  evoi- 
tually  fill  up  the  entire  lake,  even  though  IGO 
fathoms  in  depth,  and  will  convert  thu  w  li.de  of 
it^  area  into  an  expanse  of  rich  meadow.  A  large 
portion  of  the  rast  and  Inxoiianft  talley  of  the 
Rhine,  upwards  of  an  hundred  milee  in  length, 

between  Strasburg  and  Worms,  and  bounded  on 
the  one  side  by  the  Yosges  mountain,  and  on 
the  other  by  the  mountains  of  the  Black  Forest, 
is  occupied  to  a  great  and  unknown  depth  by  an 
alluvial  deposit  of  exactly  the  same  materials 
which  continue  to  be  borne  along  by  the  river, 
and  very  obviously  appears  to  have  been  at  one 
time  the  bed  of  a  lake  far  more  extennve  than 
that  of  Geneva.  Other  thungh  smaller  expanses 
nf  lacustrine  land  occur  in  the  higher  parts  of 
the  Khiue's  course ;  a  considerable  tract  occurs 
at  the  head  of  the  lake  of  Oonstanoe;  numeroue 
vast  tracts,  evidently  coextensive  with  ancient 
lak^  occur  along  the  course  of  the  Danube,  the 
St.  Lawre&oe,  and  other  great  rivers ;  not  a  few 
tracts  of  manifestly  laonstrine  fbrmation  may  be 
ol)«erved  in  the  valleys  of  Oreat  Britain  and  Ire- 
land ;  and  tracts  of  greater  or  k.*.^  extent  ni.aybe 
seen  at  the  head  of  Loch  Lomond,  Lough  Meagh, 
Loeh  Erne,  and  other  British  and  Irish  Idcee. 

When  lakes  do  not  exist  in  valleys,  to  serve  as 
recipientfi  of  travelled  gravels  and  tilts  fv<<m  the 
upj»cr  regions  of  a  basin,  rivers  make  their  chief 
deposits  either  along  their  own  channels,  or 
athwart  periodical!  j  inundated  plains,  or  athwart 
a  low  seaboard,  or  beneath  the  waters  of  the 
ocean.  The  Po,  which  has  no  consideralth'  lake 
in  its  course,  which  receives  the  numberless 
torrsnte  of  the  northern  Apennines  and  the 
south  ^ido  of  the  Alps,  and  which  traverses  the 
vast  plain  of  Lombardy  to  the  Adriatic  sea.  makes 
such  deep  and  constant  deposits  along  its  chan- 
nel that  the  neighbouring  inhabitants  have  long 
embanked  it  t  >  prevent  inundati<ms  of  their 
country,  and  are  in  the  practice  of  transferring 
mud  from  its  bottom  to  its  banks,  to  the  amount 
sometimes  of  one  foot  of  depth  in  a  season,  and 
yet  have  been  oompelled  progressirely  to  increaee 
the  height  and  strength  of  the  embankments, 
till  at  last  all  the  lower  part  of  the  rivor's  course 
has  becouie  a  vast  aqueduct  along  the  Buujmit  of 
a  stupendous  artificial  mound,  so  lofty  ae  to  OTer> 
look  the  tope  of  the  houses  of  Ferrara. — The  river 
Nile,  as  is  well  known;  has,  from  the  earliest  i^es, 
periodically  irrigated  all  the  inhabited  part  of 
Lower  Egypt,  supplied  it  with  a  rich  alluvial 
soil,  counteracted  upon  it  all  the  effects  of  aridity 
and  incessant  drought,  and  maintained  it  in  a 
condition  of  fertility  wondrously  in  contrast  to  tbe 
dismal  and  uniTorml  banrennees  of  the  adjacent 
deserts.  This  remarkable  stream  collects  nearly 
all  its  waters  and  all  its  rich  freights  of  com- 
I  minuted  soils  and  organic  remains  among  the 
^  mountains  and  other  uplands  of  the  interior  and 
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tropical  regions  of  Africa:  and,  wh'jn  the  season  | 
of  the  tropical  r&ins  arrives,  the  stream  increases 
in  both  volume  and  nifc,  and  oontinuet  day  by 
day  to  rise  in  its  channel  and  beoomo  tnrbid  in 
its  waters,  till  it  8i)reu(ls  like  a  sea  over  all  the 
cultivated  lands  of  Lower  Egypt,  refreshing  the 
parched  ground  with  moisture,  and  renewing  the 
fiertility  of  the  exhausted  soil  by  a  new  ^^Mdt 
of  rich  alluvial  loam.  Even  the  Ganges,  though 
more  remarkable  for  its  delta  and  it?  siilmiartne 
deposits  than  for  its  fertilizing  iaimdations,  an- 
ninllj  overflows  a  vast  tiaot  of  low  country  on 
both  sides  of  its  banks,  renovating  the  land  with 
a  thick  and  fertilizing  top-dressing  of  fresh  allu- 
vium, stimulating  all  the  iar-spread  expanse  into 
the  tttmoet  InzniiaBoe  of  vegetation,  and  ena- 1 
Uing  it  to  produce  valuable  and  varied  crops  of 
rice,  wheat,  barley,  indigo^  tobaooo,  oott(m,  and 
other  ouitivated  plants. 

Kvers  which  slowly  deeoend  to  the  eea 
a  low,  broad,  dowly-shelving  seaboard,  and  which 
hrxvc  little  or  no  conflict  with  tidal  currents,  but 
ei\joy  permission  to  make  their  iioal  deposits  of 
tend  and  lilt  with  ddlberation  and  tranqnillity,— 
soeh  livers  have^  in  many  instances,  made  large 
encroachments  on  the  sea,  and  divided  them- 
selves into  a  divergent  series  of  terminating 
streams,  and  formed,  all  round  their  streams  and 
athwart  their  noatht,  grsat  expanses  of  low, 
level,  alluvial  land.  In  Borne  instances,  the  two 
outer  streams  of  the  dirirled  river  constantly 
diverge  from  one  another  till  they  fall  into  the 
see,  and  give  to  the  district  whtdi  they  enclose 
the  triangular  outline  of  the  Greek  letter  delta,  A ; 
and  hence  first  the  enclosed  district?,  and  next  the 
entire  expansesof  low  alluvial  land  at  themouthsof 
riven,  are  technically  dedgnated  deltas ;  yet  some 
cf  these  expanses  have  a  totally  different  outline 
firom  the  triangular,  and  others  are  traversed  and 
cut  into  a  kind  of  stupendous  network  bj  in- 
numerable BubdivinoDS  and  cross-streams  of  the 
original  river.  The  delta  of  the  Ganges  measures 
two  hundred  miles  along  its  base,  and  the  same 
distance  firom  its  apex  to  the  sea ;  and,  through- 
out its  lower  region,  called  the  Sunderbunds,  it 
is  a  wilderness  of  the  rankest  vt^tation,  in- 
fested by  alligators  and  tigera.  The  delta  of 
the  Rhine  is  identierLl  v,-it!i  very  large  pro- 
portion of  Uulland  ;  thu  delta  ut  tad  Nile  is 
identical  with  tiie  msin  part  of  Lower  ^gypt; 
and  the  deltas  of  the  Rhone,  the  Danube,  the 
Po,  the  Indus,  the  Wolga,  the  Orinoco,  and  sev- 
eral other  great  hvers,  are  identical  with  some 
of  the  ridiMt  and  meet  extensive  r^ons  of  tiie 
inhabited  and  cultivated  seaboards  of  the  coasts 
to  which  they  respectively  belong.  All  the  deltas 
are  encroachments  on  the  sea,  and  all  the  lacus- 
trine alluvial  lands  aie  ^crcadiments  upon 
lakes ;  and  sevetal  of  both  dasses  cf  formations 
have  very  greatly  extended  themselves  within 
the  period  of  £uropean  record.  The  city  of  Ra- 
venna, for  example,  was  formerly  a  searport  of 
the  Adriatic,  but  now  stands  four  miles  inland ; 


and  the  town  of  Port-Yallais  stood,  abont  eight  , 
centuries  ago,  on  the  margin  of  the  lake  of  Geneva, 
but  is  now  about  a  mile  and  a  half  distant  from 
the  nearest  part  of  the  lake. 

The  amount  of  alluvial  deposits  carried  by  ' 
rivers  to  the  ocean  is  evidently  enormous,  and  ' 
&r  exceeding  what  any  superficial  thinker  would 
suspect ;  but,  in  the  present  blank  condition  of  i 
the  statistics  of  physical  geography,  it  cannot  be  '. 
proximately  estimated.    The  Ganges  colours  the 
sea  with  mud  to  the  distance  of  sixty  miles  from 
the  coast,  and  is  ropposod  to  deposit  daily  be- 
neath the  tide  a  quantity  of  matter  of  equal  bulk 
to  the  great  pyramid  of  Egypt.   The  river  Ama- 
zon, which  is  said  to  be  forty  miles  wide  at  its 
moutl^  and  is  computed  to  drain  an  extent  cf 
territory  equal  to  five-sixths  of  Europe,  colours 
the  ocean  with  the  mud  of  its  waters  to  the  dis- 
tance of  about  three  hundred  miles  from  the 
coast  The  rivor  Orinoco  discolours  the  ocean  I 
to  probably  two-thirds  the  same  extent  as  the 
Ganges.    Many  broad  bands  of  (  vi?tiTvg  Invr 
country  upon  the  coasts  of  continents  may  easily 
be  seen,  by  their  position,  their  elevation,  their 
mineral  constitution,  and  their  quite  recent  ' 
marine  remains,  to  have  been  formed  by  the 
fluviatile  deposition  of  alluvium  beneath  the  sea, 
and  to  have  been,  only  one  or  two  thousand 
years  agoy  or  even  but  a  few  centuries  ago,  the 
beds  of  bays,  estuaries,  and  far-extending  inlets 
of  the  sea.  Various  bands,  or  long  and  sometimea 
carved  belts  of  low  land  also,  may  easily  be  proved 
to  have,  at  a  comparatively  recent  period,  been 
the  bottom  of  straits  and  sounds,  and  to  have 
been  gradually  filled  up  by  fluviatile  deposits 
till  they  united  islands  to  a  neighbouring  conti- 
nent. Existing  bays,  estuaries,  marina  inlets, 
and  even  seas  are  known  to  actual  obiarvation 
to  be  so  rapidly  and  regularly  filling  tip,  that 
proximate  calculations  can  be  made  of  the  future 
century  or  decade  when  all  or  parts  of  aoma  win 
become  impracticable  to  navigation,  and  when 
all  or  parts  of  others  will  be  easily  convertible 
into  dry  land  by  embankment,  or  will,  without 
artificial  aid,  rise  permanently  above  the  tide. 
Several  of  the  largest  marine  inlets  of  Great  Bri- 
tain, as  the  estuaries  nf  the  Forth,  the  Tny,  and 
the  Hrnnl  er,  are  thus  known  to  be  rapidly  fill- 
ing up ;  and  even  the  bed  of  the  German  octaia 
is  ascertained  to  be  steadily  incrsasing  in  deva- 
tion.   The  alluvial  silts  held  in  mechanical  mix- 
ture by  tidal  currents,  and  giving  a  constant  tint 
of  earthy  redness  to  the  waters  of  such  estuaries 
as  the  Humber  and  the  Solway,  axe  cftan  artifi- 
cially made  to  overflow  level  coast-lands  lying  at 
an  elevation  below  high-water  mark,  and  are 
found  to  deposit,  in  a  brief  period,  su^  a  thick 
bed  cf  fine  aUuvium  as  constitutes  an  ^thtdy 
new  and  very  fertile  soil   See  Wabpino.  Bar% 
shoals,  and  sand -banks  are  known  by  every 
mariner  to  be  formed  athwart  the  embouchure 
of  every  sea^entering  riv^,— often  with  the  effect 
of  rendering  navigiUe  entrance  difficult  or 
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.  pofsibk  i  and  when  thcae  bars  and  other  obstruc- 
tkMM  OQOor  oppottte  %  deltt»  thej  prevent  much 
'  of  tlie  moving  allavimn  from  passing  out  to  sea, 

and  occasion  it  to  settle  between  themselves  and 
,  the  delta,  and  greatly  to  accelerate  the  formation 

^    Bat  tlie  dirMt  aetion  of  the  sea,  both  in  diain- 
tegrating  rocks  and  soils,  and  in  forming  new 
deposits,  is  of  enormous  power  and  wonderful  ex- 
'  teQt»  and  may  be  obmmd  upon  eveiy  district  of 
j  eotat  in  the  world.   Islands  have  been  wholly 
destroyed ;  large  limbs  of  continents  have  been  i 
washed  away ;  large  islands  or  considerable  sea- 
board districts  of  continents  have  been  broken 
>  Wf  into  gnrape  of  idets;  broad  and  extensive  re- 
gious  of  continaous  coast  have  heen  dissevered 
into  series  of  sea-lakes  and  peninsula] ;  mountain 
m&ssea  of  uliff  and  coast-rampart  have  been  torn 
■  into  frtgmoits,— part  of  iboB  Ml  M  rtalkt,  Mid 
arches,  and  caverns,  and  the  remainder  triturated 
into  grit  and  powder  ;  nnd  an  incalculaUy  large 
I  aggregate  of  low  coast  lands  have  been  formed 
I  Iqr  ml^^  deposits  of  these  Tsrioos  disintegra* 
'  tiooi^  and  of  the  alluvial  muds  and  sands  brought 
down  by  rivers.    The  rocky  coasts  of  Cornwall, 
ind  still  more  the  rocky  islands  of  Orkney  and 
i  flMtfamd,  ftffbid  lablime  ezunplee  of  the  torifio 
disintegrating  power  of  the  billows.   The  whole 
«>tist  of  Yorkshire,  from  the  Tees  to  the  Hurnhpr, 
and  particularly  from  Flam  borough -Head  and 
Spurn-Point,  is  undergoing  regular  demolition 
at  the  average  rate  of  several  feet  in  the  year. 
The  coa-^ts  of  Norfolk,  of  Suffolk,  of  Kent,  of 
Sussex,  and  of  Dorset,  may  almost  be  seen  to 
, «  cniBkbie  awaj  beneath  the  eye  of  an  oooasional 
visitor,  and  afford  many  remarkable  instances  of 
quite  recent  and  comparatively  extensive  demoli- 
tion.   A  point  in  the  harbour  of  Sherringham 
was,  about  sixty  years  ago,  occupied  by  a  diff 
filfy  fiset  in  height  and  tarmounted  1^  houses, 
and  is  now  a  piece  of  sea  sufficiently  deep  to  float 
a  frigate.    All  the  site  of  the  ancient  little  town 
of  Cromer  is  now  part  of  the  bed  of  the  German 
:  eeean.  The  town  of  Dnnwidi,  formerly  a  place 
of  great  trade,  a  scat  of  large  population,  and  the 
most  extensive  sea-port  on  the  coast  of  Suffolk, 
has  been  washed  down  piecemeal  by  the  &ea  till 
enly  the  ttnieet  andinMl  nisetaUe  Teelige  of  it 
remains.   The  church  of  Reculver  in  Kent  Btood 
nearly  a  mile  from  the  sea  in  the  reign  of  Ilcnry 
YIIL,  but  is  now  withm  about  sixty  yards.  The 
iile  of  the  old  town  of  Brig^tra,  in  finmt  of  tiie 
I  f«^ft"g  Brighton  eUff,  has  been  wholly  sub- 
mcT^ed.    In  the  coMTse  of  twenty-four  hours  in 
,  the  year  1792,  a  part  of  the  coast  of  Dorsetshire, 
I  aboM  «  mile  and  a  qnartcir  in  length,  and  ono> 
i  dmd  of  %  mile  in  breadth,  fimk  ^hy  feet  from 
its  previous  level.    But — to  quote  stupendously 
i  larger,  though  not  so  certain  instances^-England 
,  it  mppoaed  to  ha^  fevmerly  Ijeen  united  to 
'  Tiamee  at  the  straits  of  Dover,  Sicily  is  supposed 
;  to  have  been  united  to  Italy  at  the  straits  «f 
Messina,  Cejkm  is  supposed  to  have  been  united 
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to  the  Indian  continent  across  the  series  of  shoals 
called  Adam's  Bridge,  and  the  islands  of  Cuba, 

Jamaica,  St.  Domingo,  and  the  Caribbces  are 
'  f?upposcd  to  he  the  fragments  of  a  horse-shoe 
continent  which  enclosed  the  Caribbean  sea  in 
the  nanner  of  the  Heditemnean.  A  very  large 
proportion  of  the  detritus  of  coasts,  and  the  dis- 
integrated coutentfl;  of  tjuondam  districts  and 
islands,  must  bo  supposed  to  be  lodged  in  the 
deep  parts  of  the  ocean,  there  undergoing  such 
processes  of  inditvation  as  formed  our  existing 
I  sedimentary  rocks  out  of  the  debris  of  the  primi- 
tive masses  of  our  world  ;  yet  a  considerable 
proportion  obviously  combines  with  comminuted 
sheUs  and  de&tyed  fuci,  and  the  minend  and 
vegetable  silts  hronrrht  down  by  rivers,  to  form 
the  great  tracts  of  rich  low  land  which  lie  along 
many  stretches  of  coast,  and  are  occupying  the 
plaees  of  former  baya  and  gulb. 

The  composition  of  alluvium  is  exceedingly  vari- 
ous, and  depends  partly  on  the  mechanical  condi'» 
tions  under  which  it  was  deposited,  but  principally  ! 
on  the  ohaiaoter  of  the  rooks,  scdli^  and  other  snr-  I 
faoes  whence  its  materials  were  obtmned.  Such 
alluvium  as  was  deposited  in  still  water  is  much 
more  argillaceous  and  far  more  finely  pulverized 
than  if  it  had  been  depodted  bj  eddies,  rapid 
currents,  or  turhuknt  wateia;  and  soidi  aa  waa 
deposited  under  a  slow,  regular,  and  very  pro- 
longed process,  is  incomparably  more  uniform  in  ; 
both  oompoflitioii  and  texture,  than  if  it  had  been 
deposited  by  the  banting  of  a  lake  or  any  other  , 
single,  extntordinary,  or  violent  nrtinn.  Alluvium 
from  the  debris  of  a  limestone  bahiu  wiU  be  found 
predominantly  caloareous;  from  the  debria  of  a 
micaceous  and  i(^y  granitic  basin,  predomi- 
nantly argillaceous:  from  the  debris  of  a  green- 
stone or  basaltic  basin,  predominantly  loamy  ; 
from  the  debris  of  a  qnartzose  and  mndstone 
basin,  predominantly  silicious;  from  the  debris 
of  a  rocky  basin,  predominantly  mineral ;  from 
the  debris  of  a  diluvial  basin,  characteristically 
full  of  decayed  vegetable  fibre ;  and  from  the 
debris  of  coasts  and  idands,  oharacteristieally 
marked  with  calcareous  sand  or  comminuted 
shells.  Yet  the  great  majority  of  alluvial  lands 
are  so  exceedingly  diversitied  in  the  mechanical 
oonditioos  under  which  they  were  formed,  and 
particularly  in  the  sources  whence  their  mate 
rials  were  derived,  and  the  agencies  by  which 
these  materials  were  pulverized,  compounded, 
and  modMcdy  that  thej  cannot  be  refoned  to 
any  one  typ^  bat  may  be  regarded  as  severally 
representing  nearly  all  the  varieties  of  simple 
soils.  Most  are  fertile;  a  large  proportion  are 
aninentlxrich;  and  not  a  fow  are  wondnfiillj 
deep.  No  definite  number  of  analyses,  of  course, 
can  afford  an  index  to  the  character  of  each  par- 
ticular alluvial  formation  ;  yet  three  analyses 
made  hj  Bir  Humphrey  Davy  may  be  quoted  aa 
illustrations,  in  a  general  manner,  of  the  wealth 
of  alluvial  soils.  A  specimen  from  the  banks  of 
the  river  Parrett,  in  Somersetshire,  yielded  eighty 
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\  parts  (we  presame  eighty  per  cent.)  of  finely  di- 
;  vided  matter,  and  one  part  of  tiUcious  matter ; 
'  and  an  analysis  of  the  finely  divided  matter 
gave  360  parts  of  carbonate  of  lime,  25  parts 
I  of  alumina,  20  parts  of  silica,  8  parts  of  oxide 
I  of  iron,  and  19  parts  of  vegetalite,  aaimal,  and 
j  saline  matti-r.    A  specimen  of  rich  Boil  from 
the  neighbourhood  of  the  Avon,  in  the  valley  of 
.  Evesham,  in  Worcestershire,  consisted  of  three- 
fifths  of  fine  land,  and  two-fifths  of  impalpable 
matter ;  and  an  analysis  of  the  latter  gave  41 
parts  of  alnmina,  42  parts  of  silic;*,  4  parts  of 
:  carbonate  of  lime,  5  parts  of  oxide  of  iron,  and  8 
I  parts  of  TOgetahlBy  aidmal,  and  saline  matter.  A 
•  spemraen  of  cxcdlent  meadow  soil,  from  the  val- 
ley of  the  Avon,  near  Salisbury,  uflTorded  one- 
eleventh  of  coarse  silicious  sand ;  and  its  finely 
'  divided  matter  oonsisted  of  7  parts  of  alumina, 
14  parts  of  silica,  63  parts  of  carbonate  of  lime, 
2  parts  of  oxide  of  iron,  and  14  parts  of  vege- 
table, animal,  and  saline  matter. — I^feW*  EU- 
I  menu  vf  Otology. — LydPt  FrampXa  if  Otttogy. 

— BueMantTs  Geology. — De  La  Beckett  Geology. — 
\    Burnet's  T/non/  of  the  Earth. — Sir  U.  Davys  Aijri- 
cuiturai  Cliemistry. — Philip'a  Geology. — CoTnttocJe's 
Geology. — JtfalU  Brun'*  Geography. 
{  ALMOND,— botanioally  Amygdaha.  A  genns 
of  fniit  trees  and  ornamental  shrubs,  with  rosa- 
ceous blossoma.   It  inchides  the  poach,  the  nec- 
tarine, the  sweet  almond  tree,  the  bitter  aliiioud 
tree,  and  four  spedes  of  ornamental  shrabe ;  and 
it  was  formerly  regarded  by  all  Jussicuan  botan- 
ists, and  is  still  regarded  by  some  as  a  member 
of  the  Ro<KM;e»  iiumlj;  but  it  more  properly  con- 
ititatea  th«  tjpe  of*  diatlnot  order,  oaUed  Amyg- 
I  dalem,  Amjfdalinefe,  or  Amygdalacen?,  and  em- 
I  bracinaf  th'»  plum,  the  damson,  the  cherry,  the 
bird-cherry,  the  sand-cherry,  the  bastard-dierry, 
the  eboke-oherry,  the  common  lanrel,  the  Portu- 
gal lanxel,  the  boUaoe  tree,  the  apriool»  and  the 
numerous  other  species  of  the  p:enns  prunns. 
The  fruit  of  aU  the  pknts  of  amygdaleee  ia  a 
drupe ;  the  leaves  of  all  contain  some  portion  of 
prussio  acid  ;  and  the  bark  of  most  or  all  ]nelds 
'  a  gtim  similar  to        arabic.  and  nn  astringent, 
j  febrifugal  substance  similar  in  medicinal  virtue 
to  Peruvian  bark.    The  species  of  the  genus 
Amygdalns  are  the  peaoh,  the  sweet  almond,  the 
common  dwarf,  the  W00II7,  the  sUver-kaved,  and 
the  double-dwarf. 

The  peach,  Amygdalm  Pertica — but  now  called 
hf  some  botanists  Peniea  mUgariB^  a  native  of 
Persia,  and  was  introduced  to  Great  Britain  in 
1662.  It  has  usually  "inf'e  the  time  of  Linnseus, 
been  divided  into  two  varieties, — the  peach,  with 
downy  fruit,— and  the  nectarine,  AmygdalutPer- 
siaa  fwcCartnOy  with  smooth  fruit, — the  latter 
now  sometimes  called  Pt-r-xim  Im's.    Yet  various 

I  j  instances  have  oocurred  of  the  two  varieties  of 
j  j  fruit  growing  on  the  same  tree,  and  even  on  the 
•I  same  bi;!!ii!i  -.  and  one  instance  is  on  record  of 
'   a  ?;in;^le  fruit  being  partly  peach  and  partly  nec- 

I I  tariue.  The  i^'renoh  divide  the  fruits  of  the  spe- , 


cies  Into  p6chcs,  free  stone  peaches,  whose  fleshy 
matter  easily  separates  from  the  stone  fmd  the 
skin  ;  pocbes  lissos,  free-stone  nectarines,  or  free-  , 
stone  smooth  peaches ;  pa  vies,  ding-stone  peaches,  | 
whose  fleshy  matter  does  not  easily  separate  from  1 
the  stone  and  the  skin;  and  bragnonSy  neotn-  || 
rines  or  cling-stone  smooth  peaclies.    S4^e  nrtirVs  ' ' 
Peach  and  Nectarine.     The  double-flowering  ' 
peach,  Amygdalut  Pentica  plena,  is  usually  propa- 
gated for  ornamental  purposes,  and  is  universally  ii 
acknowledged  to  be  one  of  the  roost  handsome  1 
blossom !Ti(T  troes  in  either  woodland  or  shrubbery,  j 
or  against  a  wail.   It  flowers  in  spring,  tliree  | 
weeks  bter  than  the  single  peaoh ;  and  it  attains 
a  height  of  about  fifteen  feet.   A  donUe-flower-  < 
ing  almond,  almost  certainly  a  pencb  is  noticed  I 
by  a  correspondent  in  a  reoent  periodical  as  hav-  ' 
ing  produced  flowers  of  the  appeannoe  of  donbin  | 

'  roses.  ) 

The  sweet  almond,  Arnnqdalm  eommvnis,  is  a 
native  of  Barbary,  and  was  introduced  to  Great  i 
Britain  inlMS;  but  it  has  long  been  natandiaed  j  | 
in  almost  erery  district  of  the  south  of  Europe,  !  | 
and  in  many  districts  of  the  temperate  part  of  j 
Asia.   It  is  grown  in  Italy,  Spain,  the  south  of  ' 
EVanos^  and  difierent  parts  of  the  Levant,  for  its  ^  I 
fruit ;  but  it  is  cultivated  in  England  onlj  as  an  '  > 
ornamental  tree.    Its  fruit  is  produced  in  great  I 
abundance  on  most  of  the  seaboard  districts  of  | 
the  Mediterranean  ;  and  forms  an  extensive  ar-  | 
tide  of  commerce,  both  in  Itseif,  and  in  the  well>  1 
known  oil  which  it  yields.   The  Jordan  almonds, 
which  are  the  best,  come  from  Malaga  in  Spain.  ' 
Though  but  one  in  species,  it  has  sported  itself 
into  a  oonsiderable  number  ef  wnUrdafiaed  and 
permanent  varieties.  One  of  the  mCil  remark-  ' 
able  of  these,  the  hitter  almond,  Amff<rdalu* 
muni4  amara,  is  distinguishable  from  the  sweet 
almond  only  by  the  taste  of  its  fruit,  and  yet  k 
possesses  this  diamal  property  of  always  o(mtnift> 
in^  a  very  pernicious  amount  of  prussic  acid.  - 
Indeed  it  is  doubtful  whether  these  two  kinds  of  >  > 
almonds,  the  bitter  and  tiie  sweet,  are  not  for-  ' ; 
nished  by  the  same  variety  of  tree.   It  has  been  j : 
stated,  apparently  on  good  authority,  that  bitter  •[ 
almonds  are  not  unfrequently  gathered  from  the 
sweet  almond  tree.   The  bitter  almonds  are  im-  | 
ported  chiefly  firomMogadore.  Upwards  of  twdw  || 
ordini'TT  vari  'tios  are  cultivated  in  France;  and  \ , 
al'n  ;i  fiylirni  kitid  between  the  common  almond  j| 
and  the  peach.    Most  of  the  varieties  cultivated 
in  Britain  attain  a  heiglit  of  abont  fifteen  feel»  i 
carry  a  profusion  of  delicate  red  Uoesoms  in  >i 
March,  and,  both  on  their  own  account  and  from  | ' 
the  contrast  of  the  prevailing  state  of  vegetati<»i 
at  the  season,  are  eminently  ornamental.  Tim  ! 
white-flowering  variety  is  inferior  in  beauty  to 
the  others,  and  ia  liable  to  be  stripped  of  its  hlffS 
soma  by  one  night's  frost. 

The  common  dwarf  almond,  Amygdaka  mmtm, 
is  a  native  of  Russia,  and  waa  itttroduoed  to  \ 
Great  Britain  in  1083.    It  c-mw  nsnally  to  the  \\ 

^  height  of  only  about  two  &et,  but  uccasioDal^  1 . 
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to  the  height  of  four  or  five;  and  it  produces 
handsome  red  bloflSotUB  iu  March  and  April.  The 
liogle-dotrering  variety  of  it  is  eminently  b^u- 
tifid;  bot  ilM  d0able-fl<»i««rii^  variety  is  quite 
«xquuite.  In  both,  the  flowers  are  arranged 
orer  the  whole  lcne:th  of  the  previous  year's 
iboote. — The  woolly  aizuond,  A  m^gdalu*  uuxma, 
iiamtive of  the  Caneeatts,  growa  two  feet  high, 
and  blooms  in  Ibm^  and  April.  —  The  silver- 
leaved  almond,  A  nv/jdalu*  orienialit,  is  a  native 
of  the  Levant,  and  was  introduced  to  Great  Bri- 
tiia  is  17661  It  is  aaoh  leas  hardy  than  any  of 
the  other  species.  It  grows  ten  feet  high,  and 
Uooms  in  March  and  April.  Its  leares  liavc  on 
both  sides  a  silver-coloi^red  down,  bat  do  not 
appear  till  Ae  flowen  have  ftUeiL^The  double- 
dwarf  almond,  Amt/ffdaliu  pumila,  but  called  by 
loroe  botanists  Pmnm  nnfnsia,  is  a  native  of 
China,  and  was  introduoed  in  1683-  It  grows 
f<Hir  feet  high,  blooms  in  May  and  June,  Ins  a 
doable  as  well  aa  a  single  variety,  and  disputes 
with  the  common  dwarf  the  i)ruisc  of  beauty. 

All  the  si>ecies  of  almond  may  be  propa^ted 
bj  budding,  in  July  or  August}  upon  peach  or 
|tam  iteeka.  The  plants  intended  fat  stooks 
ought  to  be  planted  in  the  nursery,  when  of  the 
Bie  of  a  straw  ;  and,  in  the  following  summer  or 
the  uiext  again,  they  will  be  ready  to  receive  the 
ML  If  the  qaoal  method  of  buddii^  be  inrae- 
tised,  the  risk  of  failure  is  exceedingly  small ;  yet 
the  double  blossomed  peach  ought  always  to  be 
vorked  iuto  stocks  of  the  mussel  plum.  "  The 
Mil  Spring,  when  the  bods  shoot,**  says  Miller, 
"you  may  train  them  up  either  for  standardn,  or 
riffer  them  to  gjow  for  half-standard:^,  accordin;^ 
to  jour  own  tancj ;  though  the  usual  method  is 
to  bod  then  to  the  hnght  the  stems  are  intended 
to  be,  and  the  second  year,  after  budding,  they 
may  be  removed  to  the  places  where  they  are  to 
Kmain.  The  best  season  for  transplanting  these 
trees,  if  for  dry  ground,  is  in  Oetobo',  as  soon  as 
the  leaves  begin  to  decay ;  but  for  n  wet  soil, 
Fehruarv  is  much  preferable ;  and  observe  always 
to  bud  upon  plum-stocks  for  wet  ground,  and 
almonds  or  peaches  for  dry."  The  dwarf  species 
nay  be  prapagated  also  by  layefs  or  by  suckers. 

Almond  oil  is  obtained  from  the  several  varie- 
ties of  the  common  almond ;  ami  is  the  same  in 
quality  from  them  ail,  but  exists  iu  tmialletit  pro- 
psrtiim  in  the  bitter  tnriety.  The  sweet  almond 
ooatains  about  54  per  cent,  of  this  bland  fixed 
oil,  with  about  24  per  cent,  of  a  soluble  albumen 
termed  muitin  or  gtfiwptcMe.  The  cake  left  after 
the  expression  of  the  oil  Ibrms  what  is  oalled 
almond  powder,  which  is  a  good  cosmetic  for 
Vf-epinf^  th'-  skin  of  th  '  linrtri^  soft.  This  oil  is 
U8«d  for  emollient  purposes  in  medicine  i  and,  in 
eertaa  cases,  is  admhiisteied  in  k»ge  doses  to 
iraaili]lflaiiiiiiation  in  the  stomach.  It  is  tliin 
ner.  sweeter,  and  less  liable  to  rancidity  than 
olive  oil ;  and  benoe  is  generally  used  in  perfum- 
siy,  and  for  all  purposes  in  which  a  very  fine  oil 
isreq^ured.  JfasssMreiZ  is  merely  oil  of  almonds, 
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coloured  red  with  alkanct  root ;  and  Russia  oil  13 
the  same  thing,  perfumed  with  ottar  of  roses,  and 
rendered  of  a  milkish  white  colour  by  potash  or 
ammonia.  Almond  oil  is  nsed  also  by  drang^ta- 
men,  for  tracing  drawings  on  common  letter  paper. 
The  nostrums  for  eruptions  and  cutaneous  dis- 
orders, sold  under  the  names  of  Milk  of  Ro«e$, 
Kalydatj  and  Chuileui^$  iSohon,  eonsist  it  emul- 
sion of  almonds  with  oxymuriate  of  mercury, 
suffar  of  lead,  or  white  oxide  of  bismuth ;  and, 
though  they  might  be  gently  emollient  if  they 
oonsistsd  msrely  of  the  smolsion,  they  exert,  in 
thmr  other  ingredients,  such  a  stimulating  and 
corrosive  power  as  cannot  fail  to  be  injurious. 
Bitter  almonds,  in  consequence  of  their  contain- 
ing a  comparatiTely  large  proportion  of 
acid,  cannot  be  taken  in  more  than  a  very 
quantity  without  producing  head-ache,  vertigo, 
and  more  serious  symptoms.  The  quantity  of 
ahnoiids  imported  into  Great  Britidn  in  1841 
was  11,089  cwts. ;  in  1842,  21,336  cwts.— Xow- 
d<jn\s  Eiicydop<>  din  uf  Phmt^. — Miller  s  (uirdener's 
Dictwnary.  —  Marshall  on  Flanting.  —  LovdorCt 
Gardener' »  Magazine. — Stcvauon,  and  ChurekUTt 

ALNUS.   See  Ai.pku. 

ALOK.  A  vltv  numerous  fzenus  of  tender  ever- 
green plants,  preaeutiug  considerable  resemblaucefl 
to  the  typee  of  several  of  the  Josrienan  <npiiers, 
and  referred  by  some  modem  botanists  to  the 
Asphodel  type,  and  by  others  to  the  Day-lily 
type.  The  total  number  of  known  species  is 
neariy  one  hundred  and  twenty,  and  the  num- 
ber introduced  to  Great  Britain  is  about  one 
hundred.  Unsuccessful  attempts  have  been  made 
by  several  botanists  to  divide  them  into  a  con- 
siderable nnmber  of  genera.  They  arc  plants  of 
very  singular  appearance ;  and  may,  as  to  the 
oddity  of  their  form,  be  placed  in  the  same  cate- 
gory with  ^'cw  Zealand  liax,  Adam's  needle,  and 
the  American  aloe.  Some  may  be  classed  as 
small  trees,  some  sa  shrabs,  and  moat  aa  evsr> 
green  hcrl)s.  Five  or  s'x  nrp  nnfives  of  respec- 
tively China,  tho  East  Indies,  the  Mauritius, 
Eastern  Africa,  and  the  Levant;  but  all  the 
othsrs  are  nativea  of  the  Gape  of  Good  Hope. 
T^y  far  the  majority  an:-  mere  vegetable  curiosities ; 
but  several  are  planted  as  hedges  in  the  West 
Indies  and  the  Cape  of  Good  Hope,  the  fibres  of 
several  are  manufitetured  into  cordage  and  coarse 
cloth,  the  pulp  of  one  is  used  by  the  Hindoos  as 
a  principal  ingredient  in  a  cooling  beverage,  and 
the  juice  of  five  or  six  yields  the  well-known  aloes 
of  commerce  and  of  medicine. 

The  soccotrine  spedes,  Aloe  soceotrinaf  yvhich. 
has  the  reputation  of  producing  the  best  aloes, 
h-c\<i.  when  old,  a  round  stem,  three  or  lour  feet 
high,— sword^ped  leaves,  eighteen  or  twenty- 
f  lur  inches  long,  saw-edged,  sharp,  and  ri^ng  in 
clusters  from  the  top  of  the  stem, — and  flowers  of 
a  red  colour  tipped  with  green,  and  arranged  in 
clusters  along  the  upper  part  of  lofly  flow^watalis 
which  soar  vertically  from  anumg  the  leaves. 
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This  Bpedes  takes  ite  SMne  from  fhs  island  of 

Soccotra  in  the  Straits  of  Balielmandel ;  Imt  it  is 
I  also,  and  more  abundantly,  a  native  of  the  Cape 
of  Good  Hope ;  aud  is  very  extensively  uultivatud 
for  its  juice  in  the  West  Indies.  The  kind  of 
aloes  called  Socco trine  is  made  chiefly  from  Alof 
■  aoccotrina  and  J^oe  spimta;  and,  in  coram  on  with 
;  the  former  of  these,  it  derived  its  name  from 
\  being  first  produced  in  the  island  of  Soccotra. 
Alot  gjH'yita  is  extensively  cultivated  at  the  Gape 
of  Good  Hope ;  and  it  there  yields  a  large  pro- 
portion of  the  soccotrine  aloes  of  commerce.  The 
species  vxd^arit,  purpureaeem,  arforttoenj,  and  toe- 
'  cofn'na — though  these  are  regarded  by  some  bo- 
I  tanists  as  only  varieties  of  one  species — are  cul- 
tivatod  in  Barbadoes  and  other  islands  of  the 
West  Indies,  for  the  prodnction  ni  the  kinds  of 
aloes  known  in  commerce  as  Barbadoes,  hepatic, 
I  and  horse  aloes.    The  information  whi<'^  \v':>  pos- 
sess as  to  the  sources  of  aloes  is  still  unprecise. 
I  Within  a  few  years  the  drug  has  been  imported 
j  into  Ei^Und  from  Bombay,  Arabia,  Soccotra, 
I  Madagascar,  the  Capo  of  Good  Hope,  the  Levant, 
jl  and  the  West  Indies.    Most  writers  state,  that 
!  all  the  aloes  of  the  shops  are  obtained  from  va- 
rieties of  the  genus  nearly  related  to  the  speoies 
called  .^l^oc  per/oli'afa  ;  hut  the  probability  is.  that 
aloes  might  bo  easily  and  plentifully  manufac- 
1  tared  from  any  of  the  species  which  have  thick 
succulent  leaves  nnd  an  aiboresosnt  stem ;  and 
I  the  number  of  such  qpecieSyiiiespeetiTe  of  vari»> 
I  ties,  is  about  thirty-four. 

Lands  on  the  immediate  sea-coast,  and  subject 
I  to  constdetahle  drought,  are  esteemed  tiie  beet 
,  for  the  profitable  cultivation  of  the  aloe.  The 
soil  is  freed  from  stones  and  slightly  ploughed ; 
^  and  the  young  plants  are  set  like  cabbages,  at 
;  about  six  indies  from  <me  another,  in  rcws  a  foot 
i  asunder.   Almost  any  time  in  the  year  will  do 
j  for  planting ;  but  the  usual  tinie  is  from  April 
I  till  June.   The  plants  do  not  arrive  at  perfection 
I  tiU  the  second  or  third  year ;  yet  are  usually  cut 
down  within  the  first  The  hibourer  who  onts 
the  plant.s  h  provided  with  a  number  of  «mall 
!    tubs;  he.  with  one  hand,  lay.s  hold  of  a  buneh  of 
j  leaves  as  near  the  surface  of  the  earth  as  possible, 
!  and,  with  the  other,  eats  them  through ;  lie  in- 
I    stantly  deposits  handful  after  handful  in  the 
small  tubs  till  all  are  filled ;  and  he  then  pjocs 
<   over  them  in  the  order  in  which  they  were  filled, 
'finds  the  juice  suffidently  exuded  from  the  leaven, 
'   takes  the  leates  li^tiy  cut  and  returns  them  t 
I    the  ground     manure,  nnd  empties  the  juice  into 
I   a  jar  which  holds  from  four  to  five  gallons.  The 
\  '•  workmam  repeats-this  process  tiU  his  jar  it  filled ; 
5   sndihe  has  then  been  occupied  from  six  to  seven 
!    hours,  and  has  performed  his  day's  work.    As  the 
juice  will  keep  for  two  or  three  weeks  without  in- 
j    j  ury,  it  is  placed  aside  till  a  sufllclent  quantity  for 
boilmg  is  accumulated ;  and  it  is  thm  hciled  till 
'    it  becomes  sufRciently  inspissated,  and  acquires 
tlic  capacity  of  a  resinous  consistence.    But  vari- 
I    ous  other  modes  of  uanufiicturc  arc  practised 


both  in  Bindoataa  and  in  the  West  Indies ;  and  > 

particularly  a  very  tedious  method  of  obtaining  I 
very  tine  qualities  of  aloes  by  inspissation  with- 
out fire-heat.  ' 

Soccotrine  aloes  is  a  glossy  semi^transiMaeBl 
substance,  glittering  and  blackish  in  the  mass,  ' 
of  an  orange  or  reddish-broM  n  colour  with  a  pur^ 
pie  cast  in  small  pieces  or  when  held  between  the  , 
eye  and  the  light,  and  of  a  bright  golden  coloar  ' 
when  reduced  to  powder.    It  is  hard  and  brittle 
in  a  low  temperature,  and  v  i  1 1  i    and  disposed 
to  melt  in  warm  weather ;  and  becomes  soft  under  . 
the  heat  of  the  hand.  The  fracture  is  smooth,  • 
glassy,  conchoidal.    It  has  an  intensely  and  en- 
duringly  bitter  taste ;  and,  though  somewhat  , 
aromatic,  is  excessively  nauseous.  The  boiling 
of  two  ounces  <tf  it  in  a  innt  of  water,  win  diow, 
in  any  case,  to  what  degree  it  is  adulterated ;  for  | 
all  the  pure  aloes  will  be  dissolved,  and  the  im-  • 
purities  will  remain  in  the  form  of  earths,  pow-  , 
ders,  or  resiiL — Barbadoes  aloes  is  a  substance  ' 
varying  from  dark  brown  to  liver  colour,  with 
an  unctuous  feeling  and  a  strong  snu-11 :  nnd  is 
not  easily  broken,  and  has  usually  a  dull  frao-  ,{ 
ture.    The  powder  is  of  a  dull  olive-yellow  cobur ; 
'  and  the  odour  is  very  disagreeable.  It  ia  little  , 
used  except  for  horses.    The  Cape  aloes,  as  a  dis-  -I 
tinct  sort,  is  a  darker  coloured  substance  than  . 
the  Barbadoes,  has  a  stronger  smell,  is  very  brit- 
tie,  shows  a  glossy  or  shining  resinous  fracture,  '  { 
and  possesses  considerable  resemblance  to  the 
Soccotrine.   The  Cape  and  the  Barbadoes,  how-  j 
ever,  are  often  melted  together  into  one  mass,  so  j 
as  to  lose  all  tiieir  distinctive  properties;  and  all  ; 
varieties  of  the  two,  but  particularly  this  mix- 
ture of  them,  and  nil  sorts  of  powdered  aloes,  are 
often  adulterated  with  resin,  lamp-black,  char- 
coal, and  other  substances;  but  may  easily  be 
tested  by  the  boiling  of  a  small  quantity  in  water. 
It  y<  rinestionable  whether  aloes  contains  either 
gum  or  resin.    Its  most  important  constituent  is 
a  bitter  extractive  matter  termed  aioesin,  which, 
according  to  Traumsdorf,  ibrms  76  per  oent.  of 
Soccotrine  aloes  and  81-25  of  Barbadoes  aloes. 
It  yields  its  medical  virtues  to  cold  water,  and  is 
extensively  used  as  a  vegetaUe  cathartic 

Soccotrine  aloes  are  veiy  uncertain  in  th«ir 
effects  on  cattle,  and  alt<^ther  unsuited  to  vet- 
erinary practice  ;  but  arc  very  extensively  used, 
both  by  phy.«iciuns  and  by  empirics,  in  the  com- 
position of  drugs,  cspcoiiDy  (rills  and  tinetnrea. 
r  r  the  human  subject.  But  they  arc  so  very 
active  nnd  peculiar  a  medicine  as  to  require,  in 
every  case,  thorough  scientific  control,  and,  in 
most  cases,  a  strong  modification  by  accompany- 
ing drugs.  They  formed  Ihe  sole  ingredient  in 
Anderson's  pills,  which  were  so  long  in  vogno 
throughout  the  lowlands  of  Scotland ;  they  con- 
stitute a  chief  part  of  the  notorious  Morrison's 
pills,  wh  ich  have  scarcely  yet  gone  out  of  ikdiion  • 
throughout  Great  Britain ;  and  ♦br^v  arc  almost  ' 
universally  ditlused  among  the  hut^  and  cabins 
and  boga  of  some  parts  of  Ireland,  as  the  starving 
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peasant's  panacea  for  all  human  diseases.    In  all 
i\xch  ca&66  as  these,  or  any  others  in  which  the 
I  regular  physician  docs  not  prescribe,  Soccotrine 
' '  iImb  m  «  deddedl J  dangeroiu  drug. — ^Barbadoet 
I  aloes  is  the  rao?t  suitable  for  all  deiiartments  of 
reterinarj  pnictice.    In  the  case  of  black  cattle 
,    md  of  &beep,  however,  it  ia  of  very  doubtful  ao- 
I  >  iion,  ud  mi^t,  except  in  nre  eMWt>  be  rerj 
,  adrantageously  banished  from  among  Uie  oattle- 
doctor's  remedies.    Six  ounces  have  been  given, 
:    ia  flome  cases,  without  any  perceptible  effect, 
'  !  ind,  in  otimt,  wHh  only  the  niiaohieT<nu  effeets 
of  irritation  and  fever.   They  appear  to  force 
their  way  into  the  rumen ;  and  they  have  there 
no  power  to  aei  as  an  aperient  or  a  sanative,  but 
,  em  only  produee  disgust  and  nanaea.  Aloea 
oaght  never  to  be  adminisfeefed  to  black  cattle 
r  orifae^  as  a  first  remedy  or  uncombined  ;  nnrl, 
.  eten  in  cases  of  obstinate  constipation,  it  ought 
to  be  given  with  caution,  in  perfect  solution,  and 
I  inmiztue  with  andi  sobtlaiuwe  as  €fMin  saltan 
I  tincture  of  ginger,  and  mucilage  of  gum  arable. 
— Ak»es  is  incomparnblv  the  best  purgative  for 
the  horse;  and  the  Barbadues  purge  more,  gripe 
.  h>^  and  matntain  •  longer  action  than  the  Cape. 
I  "In  the  proportion  of  fifteen  ounces  of  the  pow- 
i  der  mixed  with  one  ounce  of  powdered  ginger, 
;  and  beaten  up  with  eight  ounces  of  palm  oil, 
I,  aadaftowards  divided  into  the  prouvt  doees,  it 
I  viD  fcrm  a  purging  mass  more  effeotoal,  and 
much  less  likely  to  gripe,  than  any  that  can  be 
j  procured  by  melting  the  drug.    If  the  physic  is 
gifen  in  the  shape  of  a  ball,  it  more  readily  dis- 
l  solres  in  the  atomach,  and  mofe  oertainlj  and 
i  safely  acts  nn  the  bowels  when  mingled  with 
I  wme  oily  matter,  like  that  juft  recommended, 
I  than  when  combined  with  syrup  or  honey,  which 
l'  u»apt  toUerment,  and  be  themaelveaihe  eanae 
^1  of  gripes.   It  is  also  worse  than  nsde^  to  add 
,  any  diuretic  to  the  mass,  as  soap  or  cnrbonate  of 
suda:  the  action  of  these  on  one  set  of  organs 
win  weaken  that  of  the  aloea  on  another.**  The 
I  eambini^ion  of  any  alkaline  matter  wiUi  aloes 
I  quickens  their  action,  but  impairs  their  pnrprntivc 
powers,  and  prevents  them  from  operating  spe- 
dfically  on  the  laiger  inteatinca.  The  activity 

I  of  a  dose  of  aloes  to  the  horse  may,  when  desir- 
j  iUe,  lie  increased  by  the  addition  of  a  few  drops 
l^of  creton  oiL — A  tincture  of  aloes  and  myrrh, 
;  mde  of  eight  ounces  of  powdered  aloes,  one 

unce  of  powdered  mjrrii,  two  qnarta  of  recti" 
fied  alcuhol,  and  two  quarts  of  pure  water,  daily 
I  ihaken  for  a  fortnight,  and  then  purified  by  fil- 
iation, is  an  excellent  apj^cKtion  for  either  old 
I  or  TMni  wovmda,  not  m^y  acting  «i  n  gentle 
<  rtimalant,  bnt  forming  a  thin  oniat  over  the 
'  •'C'unds,  and  protectincf  them  from  the  action  of 
,  tiie  ^.—Milbum't  Orietual  Commerce.— Porter's 
\  ,  JV9pied  AgrietOturid^Mattrki  JMiea  ef  J7tn- 

II  <i«ton.— Z)itncan'«  Bitpcnmatyrif.'^VUUer't  Cattle 
|.  Ihetar.—  YouaU  on  Cattle.— Toxtatt  on  the  TTor^e. 
I  —Andenons  Commercial  jyi^ionanf. — Q ua rierl y 
I  Jmnial  of  A^riadtun, 
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ALOES.    See  Alob  and  Aloe-Tkfe.  , 
ALOE-TREE, — botanically  Aqnilarux  Malac- 
ceneit.   A  rare  and  interesting  tree  of  China  and  i 
of  flome  of  the  Seat  Indian  ia^da,  producing  tiie  I 
aloes  of  scripture,  and  the  aloe-wood,  ligne  aloe,  I 
eagle-wood,  calambouc,  and  tambac  of  commerce.  I 
It  resembles  the  olive-tree  both  in  height  and  in 
form.  The  exterior  part  of  the  timber  fitmiahes 
the  ea^e^wood  of  commerce ;  and  is  black,  com- 
pact, and  heavy.    The  part  within  the  eagle-  : 
wood  is  the  caUimbouc  or  cahunba-wood  of  com-  1 
meroe;  it  ia  dark-coloured,  aiuning,  fragrant, 
exceedingly  light,  and  buma  like  wax ;  and  it  is  ; 
imported  into  Europe,  and  held  in  high  esteem  \  i 
for  its  delicious  odour  and  for  the  making  of  pa»* 
tiles.  The  heart-wood  or  that  which  lies  next 
the  pith,  is  the  tambac  of  commerce,  and  far 
more  valuable  than  even  the  calambouc ;  but  it  ^ 
is  very  difficult  to  be  obtained,  even  in  the  coun- 
tries in  which  it  is  produced.   Both  the  tambac 
and  the  finer  aorta  of  the  oahunbone  am  fre- 
quently sold  in  the  East  for  their  weight  in  gold,  ^ 
to  be  burnt  in  censers  like  incense.   Two  most  i 
beautiful  passages  in  the  sacred  scriptures,  afford 
an  exquirite  iUoatration  of  theae  fragrant  aloe- 
woods,  and  lift  them  into  association  with  the 
most  glorious  of  truths :  "  Thou  lovest  ri!7bt«»oui- 
ness,  and  hatest  wickedness ;  therefore  God,  thy 
God,  hath  anointed  thee  with  the  oil  of  gbdneaa 
above  thy  fellows ;  all  thy  garments  smell  of  | 
myrrh  and  aloes  and  cassia,  out  of  the  ivory  pal- 
aces whereby  they  have  made  thee  glad."   "  Thy 
plants  are  an  orchard  of  pomegranates,  with  plea- 
aaat  fhiits ;  camphire,  with  apikoiard ;  spikenard  ; 
andsaflTron  ;  calamu.sand  cinnamon,  with  all  trees 
of  frankincense ;  myrrh  and  aloes,  with  all  the 
chief  spices ;  a  fountain  of  gardens,  a  well  of 
living  waten,  and  ctreama  from  Lebanon.** 

ALONSOA.  A  small  genus  of  tender,  orna- 
mental plants,  of  the  nightshade  or  potatoc  tribe, 
from  Chili  and  Peru.  The  number  of  species  in-  j 
troduced  to  Britain  ia  five;  and  the  total  number  | 
known  is  nine.  One, of  the  species,  Aloneoa  cre- 
tionn,  has  recently  beoome  a  pet-fdant  with  almost 
all  tlorists. 

ALOPECURUS, — popularly  Foxf An-  GsAfle. 
A  genus  of  grasaea  of  the  Agrostis  tribe.   The  ' ' 

number  of  indigenous  species  in  Oreat  Britain  is  { 
six ;  the  number  of  introduced  exotic  species  in  j 
1829  was  two ;  and  the  total  number  of  known 
species  ia  upwards  of  twenty.  The  iwo  intrtK 
duoed  exotic  species  are  the  bladdt  red,  Aloprcurm 
viricrdatue,  from  Italy ;  and  the  black,  blackish,  | ' 
or  black -headed,  Alopecurus  nigricane,  from  8i-  | 
berin.  Of  the  indigenous  q»eeieSy  the  bnlbous,  { 
Ahpecurue  bulboeus,  grows  wild  In  salt  marshes 
in  En^lfind ;  the  meadow,  Alf^pfcnme  pratensie, 
in  meadows  in  England  and  Scotland;  the  Al- 
pine, Alopecurtu  alpinu8,  oix  uoontains  in  Soot- 
land  ;  the  slender,  Alopecurtte  offrottis,  at  road- 
sides in  England  and  Scotland  ;  the  knee-jointtd, 
jointed,  floating  or  tLvrned,  Alopeairue geniculatuef 
in  meadows  in  En^^d  and Scothnd;  and  the 
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«hort«wned  or  orange-spiked^  Alopeairus fulmu, 

in  ponds  in  England.  The  bladdered  and  tho 
I  glendtT  aro  annuals ;  and  the  other  sjix  species 
!    are  perennials.    The  species  which  make  tlie 

Hrongwi  denuuid  on  oar  attention,  and  whieh 

"vse  sliull  more  particularly  notice,  arc  the  slcn- 
dor.  i!ic  bulbous,  the  knee-joiat«d,  meadow, 
!    and  tnc  black-headed. 

I      Thtt  dender  foztail-gcasB,  AUpmunt*  agntUi^ 

is  one  of  the  very  worst  species ;  it  prodaces  no 
1  herbage  of  any  economical  value ;  it  is  untouched 
bj  every  description  of  live  stock ;  and  it  often 
flonriahes  as  a  wry  troableioaMi  weed  among 
wheat,  and  is  abhorred  by  farmers  under  the 
name  of  black  bent.    Its  seed  is  very  abundant, 
and  serves  as  acceptable  food  to  pheasants,  {Mur- 
!  tridges.andtheimaUerbixds.  ItisdistingnJshed 
from  Alopmtrut  pratennsy  the  most  useful  epecics 
I    of  foxtail-gTa5s,  by  the  total  absence  of  wooBy 
hairs  from  its  spike.    It  flowers  in  the  first  week 
of  July,  and  onward  thence  till  October  j  and, 
!  when  grown  on  sandy  loam,  it  yields  per  acre 
8,167  lbs.  of  green  produce,  and  3,1  n.;  lbs.  of  dry 
j    produce,  and  only  223  lbs.  of  nutritious  matter, 
j .  This  worthless  and  annoying  species  prevails  in 
I  poor  soils,  eqieeially  when  th^  have  been  ex> 
hausied  by  avaricious  cropping;  and  it  resists, 
and  more  or  Itns  defeats,  every  kind  of  effort  for 
its  extirpation,  except  the  prosecution  of  a  wise 
and  fertiliraig  rotation  of  eiops.    **  It  will  be 
found  a  vain  and  unprofitable  hbour,"  says  Mr. 
Finclair,  "  to  attempt  the  removal  of  this  grass 
by  any  other  means  than  the  opposite  to  that 
■  which  gave  it  possssdon  of  Ae  soil,  which  is 
:    judicious  cropping.  To  retwil  land  in  this  folate 
1    to  grass,  in  the  hope  of  overcoming  this  unpro- 
i  fitable  plant,  will  be  found  of  little  avail.   I  have 
I  witnessed  tUs  praotioe ;  and  the  slender  foxtail, 
instead  of  disappearii^  in  these  instances,  re- 
appeared wit  !i  tho  scanty  herbage,  and  in  greater 
j    health  and  abundance.   The  soil  must  first  be 
got  into  good  heart  by  very  moderate  and  judi- 
eious  cropping,  which  indndes  the  proper  apf^ 
j  cation  of  manure,  a  pkilful  rotation  of  crops,  and 
'  the  niHst  pointed  attention  to  the  destruction  of 
|.  weeds;  which  last  can  only  be  effected,  in  this 
I  sense,  by  adopting  the  drill  or  row  culture  for 
I  the  crops.  After  this,  the  land  maj  be  returned 
'    to  grass  for  several  years,  with  every  prospect  of 
j   success."    The  slender  foxtail,  while  growing, 
]  >  sends  forth  flowering  cuUns  ttwn.  the  first  week 
I '  of  July  till  the  season  of  frost ;  so  that,  though 
•    repeatedly  rut  in  one  season,  it  ^tiffers  no  mate- 
I    rial  iiyxiry  to  its  vitality  or  its  powers  of  repro- 
I  dootion. 

The  bulbous  foxtail-grass,  Alopecurus  btdbomt, 
appears  to  be  but  a  degree  less  worthless  than 

I  the  slender  species ;  but,  in  consequence  of  its 
fondness  for  sslt  marshes,  it  does  not  intrude 

'  upon  the  important  situi^ons  of  a  fimn  in  the 
trouble'-'^'iH'  and  mischievous  fashion  of  the  other. 
A  wcll-detincd  and  permanent  variety  of  tlie  knee- 
jointed  species, — the  bulbous-rooted,  knee-jointed 


foztidl-grass,  Alopecurus  gmictdatu*  Mtsms— is 

very  liable  to  be  mistaken  for  the  bulb,  ti^;  fi  xtail- 
grass.  This  is  distinguished  from  the  true  geni- 
culatus  by  having  a  bulbous  root ;  and  by  grow- 
ing on  a  mndk  drier  soil  But  it  possesses  w 
comparatively  small  a  proportion  of  natriti?e 
matter,  as  to  be  nearly  useless  to  the  farmer. 

The  prevailing  variety  of  knee -jointed  fox- 
tafl'-grass,  AUnpeewntt  gtnioHlattUf  is  a  fibrous*  j 
rooted  perennial,  of  teller  growth.    See  JFVi;.  ' 
3.  Plate  VT.    It  occurs  very  frequently  in  the 
surface  drains  of  meadows,  and  at  the  entrance 
of  cattle-pciids;  and  is  specially  abundsnt  is 
these  situations  upon  clayey  soils.   It  ssems  to  . 
be  but  little  T'  lished  by  either  horses,  cows,  er 
sheep,    its  proportion  of  nutritive  matter  is 
oomparatiTelj  small ;  and  its  fondness  for  my 
moist  soils  renders  it  unsuitable  for  cultivation.  , 
It  begins  to  flower  \\\  Tl:;".  and  continues  to  , 
flower  till  the  end  of  summer.   The  Alcpeeunu  \ 
geniadatut  buUtowt,  when  in  flower,  and  when 
grown  upon  ssndy  loam,  yields  per  acre  5^445  On. 
of  green  produce,  and  1 .080  11)8.  of  dry  pcodooc^ 
and  only  So  lbs.  of  nutritive  matter. 

The  black -headed  foxtail  -  grass,  Alopeeunu 
was  introduced  to  Great  Britain  SO  rs>  ' 
cently  as  the  year  1815,  and  promises  to  be  of  ' 
considerable  importance  among  the  gramineouj 
productions  of  British  farms.  It  thrives  in  good 
loams,  or  in  ridh  silicious  soils  oontaining  a  eon- 
potent  nuztore  of  avgiUaoeous  matter;  and,  if 
merely  sown  on  the  surface,  and  not  compressed,  | 
it  grows  with  facility  and  luxuriance.  W.  P.  i 
Taunton,  Esq.,  of  Ashley— in  honour  of  whoa  | 
the  species  is  sometimes  called  AlopeeuruM  Tam- 
fniiu-n.ii.t — made  experimental  sowings  of  it  in 
1841,  upon  strong  woodsour  clay  over  chalk,  in  a 
tolerably  well  dieltered  sanation,  but  withost  ^ 
any  ortraordinary  manuring,  and  at  an  elevation  ^ 
of  some  500  or  600  feet  above  the  level  of  the 
sea  ;  and  he  found  that,  before  the  close  of  April, 
some  of  its  stalks  were  in  flower,  and  had  st> 
tained  a  height  ef  upwards  of  three  feet ;  and  be 
was  induced  to  say  respecting  it,  in  a  letter  to 
the  secretary  of  the  Rov;  I  Agricultural  Pccietr 
of  England,  "  Its  bulk,  hardihood,  bucculeucr, 
and  precocity,  insfure  me  with  the  hope  that  the 
committee  think  that,  in  pursuing  the  cul- 
ture of  this  grass,  I  pball  be  making  a  useful  rif^- 
quisition  to  English  husbandry."  Though  it  comes 
into  flower  in  the  end  of  April  or  the  beginning 
of  May,  it  continues  to  send  up  flowering  culm* 
till  October;  bo  tliat,  while  distinguished  for  the 
remarkable  earliness  of  its  herbage  it  also  pro- 
duoes  as  much  late  herfasge  as  some  of  the  best 
grsisss  which  do  not  flower  till  a  late  period  ia 
!?ummcr.  Its  roots  arc  very  slightly  yet  quite 
evidently  stoloniferous  or  creeping ;  and,  though 
they  in  consequence  unfit  it  for  some  of  the  moit 
prominent  purpoess  of  the  system  of  altenate 
liusbandry,  yet  they  very  specially  and  eminently 
qualify  it  for  others;  for  they  ere  just  stoloni- 
fcruus  euuugh  to  secure  the  continuance  aud  ex- 
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Unma  of  the  plant,  without  producing  such  en- 
cnmhering  and  exhausting  effects  as  result  from 
the  roots  of  Trilicttm  re^«u,  Holcm  moUii,  Poa 
I  fn^tmriBf  and  oliier  powevAil  ereepew.  Three 
OQSOM  and  fbar  giaiiit  <if  nutritumg  matter  were 
I  obtained  by  analrsf^  from  sitty-four  drachms  of 
\  Alapeeurru  ni^ricajis ;  two  ounces  and  fifteen 
gnini  from  tk«  nme  tfOMntityU  Aleptettnupm- 
ftMw;  three  ounces  from  the  aain«  qmuitity  of 
Fedvca  heterophvf^-j  :  and  f-.ttr  ounces  and  four- 
t^Q  grains  from  the  same  quantity  of  Triticum 
ihHffatum;  and,  what  nuiteriallj  adds  to  the 
oompantiTe  effect  of  these  results,  the  Alopeeurus 
■jnV??;.*  used  in  the  analysis  was  im  floww,  and 
the  other  three  grasses  were  ripe. 
The  meadow  fffxtail-grass,  Alopecunu  pfatm" 

■  m,k%  Bftliw,  Bot  only  of  Britahi»  lAit  <^  moat 
parts  of  Europe,  and  particularly  of  Italy,  France, 

'  fiermany,  Holland.  Denmark,  Norway.  Sweden, 
and  Ru&sia.  It  coubtitutes  the  principal  herbage 
in  May  of  oar  rich  natnnt  pastures,  and  may 
easily  be  distinguished  from  the  other  species  of 
J' /rT'tnw  by  its  sup Tior  size. — from  Phleum 
frcttaue,  which  it  somewhat  cioBely  resembles,  by 

ililiaTiiig  onlj  one  pttlea,  and  fiiv>m  ita  beard 
'  mg  attached  to  the  base  of  its  palea  and  not  to 

it;  jluraef*.— and  from  all  other  British  grasses, 
bj  its  dowers  growing  in  close  cylindrical  heads, 
'  iiid  effliwating  of  two  equally  aixed  glumee,  ftnd 
ft  kedad  and  Oompreawd  figure  enclosing  a  single 

■  tnlea.  It  is  one  of  the  earliest  and  most  %'alu- 
'  able  of  our  native  grasses,  vegetates  with  ex- 

tawnidiiiary  liunnrianoe,  and  yields  a  lai^e  pro- 
,  Aue  both  as  a  flrrt  crop  and  as  afteigrasa.  Its 
n^t-leare?  are  very  broad,  lonc^.  soft,  and  Blon- 
der ;  and,  when  eaten  down  by  live  stock,  they 
grow  again  with  great  rapidity.   Yet  it  is  better 
ad^ited  for  pasture  than  fat  hay;  for  its  eolnis 
ire  far  from  being  proportionate  in  number  or 
bulk  to  its  root-leaves,  and  are  sparingly  furnisbed 
with  side  foliage.    But  whether  used  as  pastur- 
as  green  fodder,  or  as  hay,  it  is  nnidi  re- 
H-hed  by  sheep  and  horses,  and  seems  far  from 
being  unacceptable  to  cows  and  oxen.    Its  seeds 
ue  produced  in  great  abundance ;  and  in  oonse- 
^aenos  of  its  overtopping  most  other  grasses, 
they  may  easily  be  gathered  while  the  crop  is 
frowing;  but  they  are  seldom  found  in  hay,  for 
they  gaaetaily  ripen  and  fall  before  the  other 
gnaM  are  ready  to  be  mown.  It  is  exceedingly 
honmaat  under  irrigation,  keeps  possession  of 
the  crowns  of  the  ridf^fs.  and  retains  so  strong 
pofiKssioQ  of  the  soil  as  to  be  eminently  peren- 
1^  When  grown  on  a  sandy  loam,  and  com- 
i>ined  with  nothing  but  white  clover,  it  yields 
wfiident  pasturage  dnrinpj  the  ."iccond  season  to 
aipport  per  acre  five  couples  of  ewes  and  lambs. 
It  does  not  acquire  its  full  productiveness  till 
the  fourth  year  after  being  aown;  and  henoa  is 
:nferi..r  to  many  other  grasses  for  alternate  hus- 
bandry, or  for  brief  perif»ds  of  pasture  ;  but  it  i.s 
•WcB^  by  no  grass  iu  aggregate  value  for 
•(■■ettypenawnt  pa8tnre,and  ought  never  to 
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bear  a  smaller  proportion  than  one-eighth  in  any  i  ^ 
mixture  of  grass  seeds  for  a  sowing  intended  to  1 1 
remain  during  a  considerable  number  of  years.  !  1 
It  requires^  howeier,  to  have  a  loamy  or  meadowy  1 1 
soil,— decidedly  good  land,  of  medium  character  | 
for  inoistness ;  and  loses  very  much  of  its  value,  j 
as  to  both  bulk  and  nutritiousness,  when  grown  I 
upon  any  poor  dry  soiL  Its  produce  on  a  clayey 
loam  is  nearly  three-fourths  greater  than  on  a  | 
siliciuus  soil ;  and  the  quality  of  this  produce  is  ' 
also  superior  in  the  proportion  of  about  three  to  I 
two.  It  flowers  in  April,  May,  and  June,  ao>  | 
cording  to  the  period  up  to  which  it  has  been 
depastured;  and  it  ripens  its  seeds  in  June  and  ! 
July,  according  to  the  period  at  which  it  has 
flowered.    Its  produce  in  lattermath  exceeds  its 
produce  in  the  flowering  crop,  in  the  proportion 
of  about  four  to  three.    It.s  produce  per  acre,  | 
w)i(  n  irr  ^wn  on  silicious  sand,  and  when  it  is  in  ' 
Oower,  is  8,.507  lbs.  of  grass,  2,5^2  lbs.  of  hay,  and  ' 
133  lbs.  of  nntritions  matter;  but  when  grown  I 
on  clayey  loam,  and  when  in  flower,  20,418  lbs.  ' 
of  trrasR,  n.1 25  lbs.  of  hay,  and  47d  lbs.  of  nuiri-  \ 
tious  matter.  i 

The  author  of  Britidi  Hnsbandry,"  after  briefly 
noticing  the  meadow  foxtail  -  grass,  Alopecurm 
praffn^i'ty  says,  "  There  are  two  other  species  of 
the  fox-tail,  which  all  flourish  chiefly  on  strong 
moist  soils;  bat,  although  eadi  bearing  nearly 
the  same  character,  this  is  the  best.    "Sir.  Taun-  | 
ton  pays,  that  on  his  dry  frround  he  found  them 
all  considerably  weakened,  and  that  one  of  them,  ; 
a  0erman  UackHSeeded  species,  had  nearlj  ia^  ; 
appeared  ;  but  where  they  were  mixed  in  a  mea- 
dow on  clay,  with  a  dark  moory  moTild  on  tho 
surface,  they  each  maintained  tlieir  siae  and  bulk  . 
as  well,  or  better,  than  any  other  grass.  They 
indeed  grow  to  great  perfection  on  all  moist 
loani.s  and  clays ;  and  althou^rj^  not  cut  until  late 
in  the  summer,  when  tlie  radical  leaves  of  many 
other  grasses  are  decay tid  or  withered,  these  con- 
tinue green,  and  present  no  Impediment  to  the  | 
seytiifl.  *  In  fine,  it  possesses  all  the  requisites  of  ! 
a  good  grass — namely,  quantity,  quality,  and  ear- 
liness.'   It  yields  also  abundance  of  seeds;  but  j 
they  are  snljeet  to  be  destroyed  by  an  insect.**  • 
One  important  rccommMldation  of  the  new  valu- 
able ppecies,  Ahjf^rffTifs  nigricang,  is  that  if  it 
should  prove  to  l>e  subject  to  the  same  disease  in 
its  seeds  as  Akpeeurtu  pratenns,  it  can  propagate 
itsdf  independently  of  them  by  means  of  its  sto- 
loniferous  habit.  —  L<jiidoii''s  EnqfdoprnHa  of 
Plants. — Hiiidair's  tiortus  (Jramineus  Wobumen- 
M. — Sprouie'a  Treatise  on  Agriculturt. — TrecUiM 
on  BritUh  Hxuhandry  in  Lxbtary  of  Useful  Know- 
It'hre. — Jo-nnuO  of  'he  Rcnfal  Agriciiltural  SocUti/ 
of  England. — Catalogm  of  the  Hujiiland  ^ociefjfg  \ 
Mxmum,  —  Low'e  £leme)\U  of  Tract  ical  Agricul-  \\ 
ittre.  { * 

ALPACA,  or  PAr.^,— zoologically  Auchenia  Al- 
jxrot.    A  Soutli  American  quadnipcd,  pogaessing  • 
considerable  resemblance  to  the  sheep  and  the  ;! 
goat,  tety  often  regarded  as  merely  a  nu-iety  of  \  \ 
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the  sheep,  and  recently  the  object  of  great  in- 
terest for  ite  sheep-like  habits,  and  especiallj  for 
its  wool,  but  really  belonging  to  the  eamd&milj, 
and  formerly  considered  by  naturalists  ta  in  ac- 
tual species  of  camel.  The  whole  uf  the  pjenus 
Auchmia  or  Llanta,  so  far  as  knowo,  possesses 
points  of  oooriderablft  interest  to  the  British 

i  stock  farmer,  and  At  Inst  another  species  of  it, 
besides  the  Alpaca,  presents  strong  claims  for 
adoption  as  a  domestic  animal  upon  British  hill- 
farms.  Henoe,  were  we  strietif  methodical,  we 
would  reserve  a  notice  of  tU  the  species  for  an 

!  article  on  the  word  Llama;  but,  as  the  Alpaca 
is  the  species  of  greatest  interest,  and  has  become 
popularly  known  among  fanners,  and  is  the  me- 

I  dium  through  which  interest  in  tlie  uther  species 
is  felt,  and  forms  the  topic  of  much  mercantile 
speculation  respecting  both  the  naturalization  of 
the  animal  and  the  produce  of  its  wool,  we  mi^e 
logic        way  to  utility,  and  sot  up  the  Al^wa 

;  as  the  lepnientatiTe  of  the  whole  genns  Auck- 

I  enia. 

The  llama  was  daned  by  LinnseHs,  and  otiicr 
distinguished  naturalists  of  the  last  century,  as 

a  camel ;  and  it  was  constituted  a  separate  and 
;  distinct  genus  by  lUiger)  and  named  Anchenia  in 
I  allusion  to  the  eomparatiTcly  great  length  and 
I  slendemess  of  its  neck.   It  differs  from  the 
'  cann;!  in  being  a  much  smaller  animal,  in  having 
!  no  hump  oa  its  back,  and  in  wanting  the  broad 
I  eLostio  pad  on  the  foot,  which  is  so  admirably 
I  adapted  for  traversing  the  arid  wastes  of  the 
:  sandy  wilderness;  but  it  closely  resembles  the 
camel  in  the  guueral  structure  and  cellular  ap- 
paratus of  the  stomach,  in  the  remarkable  power 
of  enduring  prolonged  thirst,  in  the  expression 
j  of  its  large,  full,  ovcrlmng  eye,  in  the  division 
and  mobility  of  its  upper  lip,  in  its  fissured 
nostrils,  slender  neck,  and  meagre  limbs,  and  in 
I  the  long,  W00II7,  and  findjfihkmentoos  character 
I  of  its  clothing.    The  foot  of  the  llama  is  dirrctlv 
'  and  most  beautifully  adapted  for  climbing  craggy, 
alpine  heights,  aad  proceeding  witii  a  free  and 
fearless  step  among  the  chasms,  pinnacles,  and 

rocky  wastes  of  mountain  precipices  ;  and,  in 
common  with  the  entire  structure  and  all  the 
I  instincts  and  natural  habits  of  the  animal,  indi- 
cates the  purpose  ef  the  infinitely  wise  and  bene- 
ficent Creator,  that  the  llama  should  eiyoy  com- 
fort to  itself,  and  minister  t  >  the  wants  of  man, 
amidst  rugged  and  savage  uplands  of  too  stern  a 
{  character,  or  too  lofty  an  altitude,  to  be  easily 
j  traversed,  or  profitably  stocked,  by  any  other  de- 
I  Bcription  of  domesticable  animal.    Two  springy 
I  toes,  terminating  in  strong,  short  hoofs,  and  pro- 
I  Tided  braeath  with  rou|^,  elol^plted  cudiions, 
I  constitute  the  1x>dy  of  each  foot;  the  toes  are 
completely  divided  fr<>m  each  other,  yet  lie 
mutually  close,  and  assist  each  other's  action; 
and  the  hoeft  are  laterally  ccmprsased,  pointed 
at  tlie  tip,  and  hoohed  over  nearly  In  the  form  of 
I  claw3,  thoir  upper  surface  like  an  acute  ridge, 
I  and  their  under  surface  linearly  concave. 


The  native  country  of  all  the  species  of  Hams  j 
is  the  most  grandly  mountainous  in  the  world,  ' 
the  alpine  portion  of  OhiU  and  Peru,  the  aablune  | 
region  of  the  Andes  or  Cordilleras  from  the  equa- 
tor to  nearly  the  southern  extremity  of  South 
America,  second  in  altitude  only  to  the  Him*  ! 
alayan  monntaine  of  Hindcetan,  riung  in  rac-  | ; 
ccssive  ranges  tier  over  tier  from  the  seaboard  of  j 
the  Pacific  to  altitudes  far  above  the  line  of  per- 
petual snow,  and  possessing,  between  base  and 
summit,  an  epitome  of  all  the  dimatee  aad  ml- 
most  all  the  countries  of  the  globe,   AlCBg  the 
seaward  base  of  this  sttipendoug  region  extends 
a  narrow  belt  of  plain,  scorched  with  the  rays  of  I 
a  vertical  sun,  and  almost  never  xelireslied  by  a 
fall  of  rain,  yet  so  invigorated  by  heavy  dews  || 
from  the  clouds,  au'l  animated  by  fertilizing  rills  ^ 
from  the  mountains,  as  to  enjoy  a  perpetual  | 
spring,  and  luxuriate  in  ^e  rtdieet  vi^etation.  | ; 
But  along  tile  acclivities,  the  summits,  and  the 
vast  terraces  of  the  lower  ranges,  tropical  heats   ;  I 
and  plants  are  suddenly  succeeded  by  those  of  |  { 
the  temperate  toBe;  and  after  tiie  aumttits  of  ' 
the  middle  ranges  are  attained,  the  rays  of  the  . 
sun  lose  their  fervour  and  energy,  the  air  is  ' 
clvilied,  and  vegetation  dwarfed  by  freesii^j^  t 
winds,  aad  the  ascents  ef  the  land  are  a  aeiiea  ' 
of  roc^,  barren,  icy  regions,  called  by  the  na-  • 
tives  punas,  rising  ridge  above  ridge  in  a  stmrrgle 
for  terrific  wildness  and  sterility,  and  succeeded  ; 
in  the  far  8ky-8(mring  distance  by  an  upper  world  ' 
of  rocky  crests  and  de^»  ravines,  of  alpine  pin-  i 
nacles  and  massive  cmg?.  of  awful  precipices  and  ■ 
horrid  chasms,  which  human  foot  has  never  trod,  ; 
and  the  eagle's  wing  has  scarcely  overshadowed.  ' 
In  the  zone  of  these  wondrous  regions,  a  little  | 
below  the  line  of  perpetual  snow,  and  at  altitudes 
of  from  8,000  to  12,000  feet  above  the  level  of  the 
sea,  flocks  of  the  domesticated  species  of  the 
Uama  nibsist  themsdTss  on  the  wild  and  scanty 

rbage,  and  constitute  the  chief  care  and  the 
principal  wealth  of  the  mountaineer  Indian  ; 
and  in  a  still  higher  zone,  at  altitudes  of  from  .  t 
12,000  to  14,000  feet  above  the  level  of  the  eea,  i  I 

under  almost  perpetual  mist  and  snow,  and  in 
situations  chirfly  inaccessible  to  the  foot  or  even 
the  eye  of  man,  live  the  wild  species  of  the  i. 
Uama,  travelling  from  peak  to  peak  with  the  I 
facility  of  the  chamois  and  the  swiftness  of  the  < 
gazelle,  and  seeming  to  find  sustenance  and  com-  | 
fort  almost  from  the  naked  rocks  and  glittering  I  ^ 
snows.  **  Here,  amidst  broken  and  predpttoaa  | 
peaks,  on  the  parapets  and  projecting  ledges, 
slightly  covered  with  earth,  or  in  the  valleys 
formed  by  the  mountain  ridges,  like  the  Fyre- 
nean  cfaamoto,  the  liana  aadalpacajnck  up  a  pre>  I 
carious  subsistence  from  the  mosses,  lichens,  tea-  j 
der  shrubs,  and  grassy  plants,  which  make  their 
appearance  as  the  snow  recedes ;  or,  deecending  | 
lower  down,  revd  in  the  paj  onales,  or,  as  they  am  * 
called  in  some  parts  of  the  country,  ichuales, 
natural  meadows  of  the  ichu  plant,  the  favourite 
haunts  of  the  tamo  and  wild  kinds.   Thus  the 
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hand  of  roan  never  prepares  food  for  oith  ji-  kind, 
>-botb  readily  find  it  on  their  native  mountains. 
BeiidaB  the  extremes  of  cold,  these  animuls  have 
9tfniBy  to  endure  the  severities  of  a  damp  atmo- 
sphere; for  while  l>olo\v  it  seldom  rains,  iu  the 
sumnier  months,  when  evaporation  from  the  sea 
is  abundant,  clouds  collect,  and  being  driven  over 
the  bw«r  rBJUeyt  hf  stroni^  winds  from  tbs  soath 
Eu  1  west,  and  condensed  by  the  cold,  burst  on 
tiiv  highland?,  where  the  mm  t-Ah  in  torrents, 
uuidst  the  mo«t  awful  thunder  aud  hghtuiug." 

When  the  fipnniards  fint  invtided  Ohili  and 
Peru,  they  foimd  the  llama,  not  only  in  a  wild 
fiv.e.  but  also  domesticated  by  the  inhabitants  ; 
tuu  Struck  with  the  similarity  of  its  uses  to  those 
oftlwalw^  of  Eorope^  thej  eaUed  it  *  the  sheep 
of  the  country/  and  began  to  employ  it  in  the 
same  manner  as  the  natives.  Its  flesh  was  eaten, 
ita  skin  was  made  into  leather,  and  its  wool  was 
i{ion  and  maaufiMStuYed  into  cloth  The  living 
uimal  was  also  in  great  request,  and  of  high 
value  as  a  beast  of  burden  ;  it  carried  ore  from 
the  mines  ia  the  mountains,  in  loads  of  from  80 
to  100  pounds,  at  the  average  speed  of  twelve  or 
fifteen  miles  a- day,  along  ^flfamlt  tracts,  and 
thron^h  the  most  rugged  paf«sea ;  and  when  t  )o 
hearily  laden,  or  when  urged  to  travel  bcyoud 
ill  Mdinaij  paoe,  it  hj  down,  and  obstinately 
nfiusd  to  pioaeed.  Augustine  Dc  Zarata,  Span- 
iih  trwisiircr-j^cncTal  f  f  Vvrn  in  1544.  committing 
the  ojmmon  mistake  of  his  countrymen  in  con- 
tMutdiag  this  remaricalile  animal  with  Hm  sheep, 
MijB,  nspeoting  the  llama,  "  In  places  where 
tlKTc  is  no  snow,  the  natives  want  water,  and  to 
inppiy  this  they  fill  the  skins  of  sheep  with 
water,  and  make  other  living  sheep  carry  them, 
Ibr,  it  must  be  remarked,  these  t^heep  of  Peru  are 
large  cnouc^h  to  serve  a?  beasts  of  burden.  They 
can  carry  about  one  hundred  pounds  or  more, 
sod  the  Spaniards  used  to  ride  them,  and  they 
wooU,  go  four  or  five  leagues  a^day.  When  they 
are  weary,  they  lie  down  upon  the  frround ;  and 
w  there  are  no  means  of  making  them  get  up, 
either  bj  beating  or  assisting  them,  the  load 
must  of  Dsoessity  be  taken  off.  When  there  is  a 
rTi;i;i  on  one  of  them,  if  the  beast  is  tired,  anil 
iirjed  to  po  on,  he  turns  his  head  round,  and 
discharges  his  ealiva,  which  has  an  unpleasant 
odoitr,  into  the  ridez^s  €m)s.  These  animals  are 
of  great  use  and  profit  to  their  masters,  for  their 
wool  is  very  good  and  fine,  particularly  that  of 
the  species  called  pacas  (alpaca),  which  have 
vdjloog  fleeoss;  and  the  expense  of  their  food 
id  triflioi^  aa  a  hgndfhl  of  maize  suffices  them, 
an<l  they  can  go  four  or  five  days  without  water, 
liicir  flesh  is  as  good  as  that  of  the  fat  sheep  of 
Otttile.  There  an  now  publie  shambkw  Ibr  the 
sale  of  their  flesh  in  all  parts  of  PetU*  which  was 
not  the  ca^e  when  the  Spaniards  came  first ;  for 
when  one  Indian  had  killed  a  sheep,  his  neigh- 
boors  came  and  took  what  they  wanted,  and  then 
another  Indian  killed  another  sheep  in  his  turn.*' 
D^Aooata,  one  of  the  earlieat  naturalists  who 


visited  the  new  world,  and  who  puldished  hig 
observations  in  1790,  says,  "  There  is  nothing  in 
Peru  more  useful  or  more  viduahle  than  the 
country  sheep  called  Hamas,  and  they  are  as 
eeonumical  as  they  are  profitable.  They  have  a 
long  neck,  similar  to  the  camel,  and  this  they 
require ;  for  being  tall  and  upright,  they  stand 
in  need  oi  an  elongated  neck  to  reach  thor  food. 
The  meat  is  good  :  that  of  the  fawn  ig  beet  and 
most  delicate,  although  the  Indians  use  it  spar- 
ingly ,  their  principal  object  iu  rearing  this  breed 
of  cattle  beiaf  to  avail  tbemsdves  of  its  wool  for 
cluthin^^,  and  of  its  service  to  carry  loads.  The 
wool  tliey  were  accustoniL'd  to  weave  into  gar- 
ments, one  of  their  kinds  of  cloth,  called  huasoa, 
being  ooarse^  and  in  more  general  nae  while  the 
oth(  r,  known  by  the  name  of  cumbi,  was  of  a 
tincr  and  more  delicate  quality.  Of  the  latter, 
they  still  make  mantles,  table-covers,  quilts,  and 
various  artides  of  ornamental  dressy  which  are 
durable,  and  have  a  gloss  upon  them,  aa  if  partly 
made  of  silk.  The  Indians  still  possess  large 
droves,  consisting  of  400  or  1,000  head  each, 
which  thej  load,  and  with  tiwm  perform  joni^ 
neys,travdling  like  a  string  of  mules,  and  carry- 
ing wine,  cocoa,  chuno,  qnicksilver,  and  other 
articles  of  merchandise,  and  more  especially  that 
which  of  all  others  is  the  most  valuable,  namely, 
silver,  ingots  of  which  they  bear  from  Pr>tosi  to 
Arica,  a  distance  of  seventy  leag<ief«,  as  they  for- 
merly did  to  Arcquipa,  more  than  twice  as  iiar. 
They  are  aocnstomed  to  a  cold  idimate,  and  thrive 
best  in  the  highlands.  Oftendoes  it  happen  that 
they  are  covered  with  snow  and  sparkling  with 
icidee,  and  jet  healthy  and  contented."  Inca 
Gareilasso  de  la  Yega,  a  native  Peruvian,  said, 
at  a  later  period  than  D'Acosta,  "  The  domestic 
animals  which  God  was  pleased  to  bestow  on  the 
Indians,  congenial  to  their  character,  and  like 
them  in  disposition,  are  so  tractable  that  a  child 
may  guide  them,  more  particularly  those  accus- 
tomed to  bear  burdens.  The  akin  was  anciently 
steeped  in  tallow,  in  order  to  prepare  it ;  after 
which  the  Indians  used  it  for  shoes,  lint  tlie  lea- 
ther not  being  tanned,  they  were  obliged  to  go 
T)arefouted  in  rainy  weather.  Of  it,  the  Spaniards 
now  nialv-e  hridks,  girths,  and  cruppers  for  sad- 
dles. The  paca  (alpaca)  was  chiefly  valued  for 
its  flesh,  bnt  more  espcdally  for  its  woci,  long, 
but  excellent,  of  which  the  natives  made  cloths, 
and  gave  to  them  beautiful  and  never-fading 
colours."  Similar  accounts  are  given  by  De  Laet 
and  CJaptain  0.  Shdvocke. 

The  number  of  known  i^eties  of  the  llama  is 
five, — the  taruga,  the  domestic  llama,  the  gnan- 
aco,  the  alpaca,  and  the  vicugna.  The  first  and 
the  second  of  these  appear  to  be  varieties  of  re- 
spectively the  alpaca  and  the  guanaoo ;  and  the 
third,  the  fourth,  and  the  fifth,  appear  to  be  dis- 
tinct species.  Yet  Baren  Cuvier  and  Mr.  Ben- 
nett prononnce  the  gnanaco  and  the  vicngna  to 
be  the  only  distinct  species,  and  regard  the  al- 
paca, tiie  taruga,  and  the  domestic  Uama  aa  all 
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varieties  of  the  grtanaco,  the  fir^t  hr-'iv7  distin- 
guiahed  simply  hj  an  ample  development  of  its 
wooL  The  alpaca,  however,  appears  to  us  to  po9- 
■Mi  ^te  a  suffioient  breadth  of  peooliar  charao- 
tet  to  entitle  it  to  the  rank  of  a  separate  species. 
The  brown  llama  figured  in  the  Naturalist's  Li- 
brary, and  supposed  there  to  be  a  distinct  specie, 
appean  to  be  merely  a  dark-wooUed  individnal  of 
the  domestic  llama ;  and  the  Chilihueque,  which 
the  writer  of  the  article  '  Brown  Llama'  in  that 
work  seems  to  think  a  diflferent  animal  from  any 
of  the  aaoertained  ipeeies  of  llama,  is  just  the 
domestic  llama  as  found  among  the  Chileae,— the 
r.ani  '^  Chilihueque,  Hanaca,  and  Guanaco,  being 
mcrcijr  variations  of  one  another, — and  the  first 
of  tbeM  names  being  applied  by  tho  Chileae  to 
the  domestic  llama,  while  the  second  and  the 
thiffl  are  applied  by  most  writers  to  the  wild 
guanaco,  or  original  form  to  which  the  domestic 
llama  bdonged. 

The  taruga  or  taraoa  is  father  obscurely  known, 
and  figures  principallT  in  the  accounts  of  Do  Laet 
Thoiigh  seemingly  most  allied  to  the  alpaca,  it  pos- 
oesses  the  distinotivo  oharaoters  of  a  solitary  or 
ongMgarions  bubii,  and  of  light  and  pendulous 
ears-  It  is  larger,  swifter,  and  of  a  more  burnt 
colour  than  the  vicugna ;  and  it  rarely  associates 
with  its  Mows,  but  wanders  soHtarily  about  pre- 
cipices and  among  wild  crags.  In  the  time  of 
the  Incas,  it  was  very  abundant,  and  even  ap- 
proached the  immediate  vicinity  of  towns.  Gar- 
oilasso  dolaYega  mistook  it  for  a  species  of  small 
deer.  Its  solitary  habit,  combined  with  its  simi- 
larity in  constitution  and  value  to  the  alpaca, 
may  possibly,  at  some  very  early  period,  instigate 
a  searoh  for  it,  and  recommend  its  introdaotion 
to  the  most  brokon  and  rocky  districts  of  Scot- 
land and  Wales,  where  herbage  is  too  soantj  to 
afford  sustenance  to  flocks. 

The  domestic  llama  differs  from  the  guanaco 
chiefly  in  such  properties  as  result  from  long 
domestication,  hut  is  both  stouter  in  the  body 
and  shorter  in  the  neck ;  and  it  must  be  under- 
stood as  the  variety  principally  referred  to  in 
all  statements  respecting  tho  foiraar  Peruvians* 
domestic  animals  and  beasts  of  burden.  IIow 
cnr'v  it  became  domesticated,  is  not  known ;  but 
at  the  date  uf  the  Spanish  invasion,  it  was  found 
performing  nearly  the  same  offices  to  tho  Peru- 
vians, which  the  camel  still  performs  to  the 
Arabs.  Jt^  neck  is  very  long;  its  tail  is  a  little 
raised  and  curved  down ;  its  height  at  the  top  of 
the  shoulders  is  about  throe  foet  and  a  half;  its 
colour  is  occasionally  brown,  but  tusually  either 
white  or  a  mixture  of  white  and  brown ;  and  its 
wool  is  considerably  developed,  and,  but  for  the 
superior  quality  of  that  of  the  alpaca  and  the 
vicugna*  would  be  in  great  request.  It  feeds 
chiefly  upon  mountain  herbage,  particularly  upon 
a  coarse  rushy  grass  called  icbu  or  ycho;  and 
when  it  can  obtain  a  snffieienflgr  of  this  food,  it  is 
never  known  to  drink ;  yet  it  possesses  thsse  re- 
markable habits  of  sostMianoe,  as  w^  as  some 


other  valuable  propprtip?.  qnite  in  common  with 
the  guanaco,  the  alpaca,  and  the  vicugna.  Its  sa- 
liva is  always  abundant  and  exceedingly  offen- 
sive ;  yet^though  formerly  thought  to  be  aoid,  hat 
hrnn  ascertained  tn  hr  perfectly  innocuous.  The 
animal  is,  in  general,  very  quiet  and  quite  inof- 
fensive ;  yet  it  occasionally  yields  to  rather  sl^ht 
provocation;  and  when  iUilj irritated,  it  ener- 
getically strikes  with  its  fore-feet,  and  inflicts 
very  severe  bIo%VB.  Though  still  of  much  econo- 
mical value  m  its  native  land,  it  has  been  almost 
who^snpetseded  as  a  beast  of  burden  by  the 
introduction  of  the  horse,  the  ass,  and  especially 
the  mule,  and  has  been  lessened  in  its  importance 
for  wool  and  flesh  by  the  introduction  of  the 
sheep,  the  goat,  and  the  oz. 

The  guanaco  is  more  slendwr,  and  has  the  ap- 
pearance of  more  spirit  and  energy  than  the  do- 
mesticated llama ;  but  it  soon  accustoms  itself  to 
captivity.  Its  wool  is  liner  than  that  of  the  do- 
mestic llama,  but  not  so  long;  and  its  colour  it 
grey  in  the  head  and  ears,  and  a  rich  rufoui 
brown  in  the  body.  It  lives  among  the  moun- 
tains during  summer;  but  descends  to  the  vsl- 
leys,  and  is  hunted  by  dogs  and  men  on  the  ap> 
proach  of  winter.  "  The  guanaco,"  says  Mr.  Dar- 
win, in  the  Voyage  of  the  Beagle,  "  abounds  over 
the  whole  of  the  temperate  parts  of  South  Amer- 
ica, from  the  wooded  islands  of  Tierra  del  Fuego, 
through  Patagonia,  the  hilly  parts  of  La  Plata, 
Chili,  even  to  the  Cordillera  of  Peru.  Although 
preferring  an  elevated  site,  it  yidds  in  this  re> 
spect  to  its  near  relative,  the  vicugna;  on  the 
plains  of  S'  nt'irrn  Patagonia,  we  saw  them  in 
greater  numbers  than  in  any  other  part.  Gen- 
erally they  go  in  small  herds  from  half-a^osen 
to  thirty  together ;  but  on  the  basks  ct  the  St. 
Cru?:,  we  saw  one  herd  which  must  have  contained 
at  least  five  hundred.  On  the  northern  shores  of 
the  strait  of  Magellan,  they  are  also  very  numer- 
oua  Generally  die  guanaooee  are  wild  and  ex* 
tremoly  wary.  The  sportsman  frequently  receives 
the  first  intimation  of  their  presence  by  hearing 
frum  a  distance  the  peculiar,  shrill,  neighing  note 
of  alarm.  If  ho  then  looks  attentively,  he  will 
peril ap8  see  the  herd  standing  in  a  line  on  s>>ine 
distant  hill.  On  approaching  them,  a  few  more 
squeals  are  given,  and  then  off  thuy  set  at  an  ap- 
parently slow  but  really  quick  csnter  akmg  some 
narrow  beaten  tract  to  a  neighbouring  hill.  On 
the  mountains  of  Tierra  del  Fuegf>  and  in  oth«  r 
places,  I  have  more  than  once  seen  a  guanaco,  on 
being  approached,  not  only  neigh  and  squeal,  but 
prance  and  leap  about  in  the  most  ridiculous 
manner,  apparently  in  defiance  as  a  challenge 
These  animals  are  very  easily  domesticated,  and  I 
have  seen  some  thus  kept  near  the  houses,  sl- 
though  at  large  on  their  native  plains.  They 
are,  in  this  state,  very  bold,  and  readily  attack  a 
man  by  striking  htm  from  behind  with  both 
knees.  The  wild  guanacoes,  however,  have  no 
idea  of  defence ;  even  a  single  dog  will  seoaie 
one  of  these  iaige  animals  till  the  huntsman  oaa 
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floiMf  upk  In  many  of  ihmr  bafaits,  they  are  lik« 

dMep  in  a  flock.  Thus,  when  thoy  seo  tiien  ap- 
proaching in  diflVrent  directions  oq  horseback, 
ihej  soon  become  bewiideredf  and  know  not  which 
way  to  ruL  This  gmtlj  fiidlitatfla  tiw  Indiftn 
method  of  banting,  for  they  are  thus  easily  driven 
'  to  a  central  point  and  encompassed."  Tho  flesh 
<d  the  guanaco,  though  good,  is  inferior  to  that 
ofthadflOMstioated  llama. 

The  alpaca  is  as  large  as  the  goaiuoo,  but  pro- 
p  rtionately  shorter  in  the  liinhs ;  it  is  less  fleet 
tion  the  guanaco,  yet  resembles  it  in  general 
btili;  it  frequente  a  higher  and  odder  range  of 
elevation,  and  is  frequently  seen  with  herds  of 
the  vicugna ;  its  forehead,  iri'itead  of  being  re- 
gularly arched  to  the  nose,  rises  abruptly  promi- 
nent above  the  ey«^ ;  its  eokmr  is  ooeeaknally 
bbd,  but  usually  ft  deep  &wn ;  and  its  wool  is 
i  long,  silky,  delicately  fine,  and  disposed  in  long 
hkea  or  tassels.    Mr.  W.  Dawson,  at  the  ninth 
and  tenth  meetings  of  the  British  Aosociation, 
'  luUhl  Binuinghaiii  and  Qlangam,  exbOdted  na- 
I  tire  samples  of  alpaca  wool,  and  manufactured 
I  undyed  specimens  in  imitation  of  silk,  as  black 
Mja  ;  and  he  urged  that  the  animals  producing 
it  oaght  to  be  propagated  in  Kngland,  Inland, 
'  Scotland,  and  Wales,  and  stated  that  it  was  emi- 
nentlj  adapted  by  its  natural  habits  to  at  least 
thu  Scottish  and  the  Welsh  higiiiands.   The  wool 
i  ofdwipeeimenseidhibited  was  froni  six  to  twelve 
,  inches  in  length.    Alpaca  wool  became  known  to 
I  the  British  manufacturer  only  ab*  it  the  year 
18.*^ .  and  the  quantity  of  Peruvian  wool,  prin- 
i  ripaliv  alpaca,  imported  into  Britain  dining  the 
I  $ix  foUowing  years  was  8.00()  bales  in  183"),  \2,sm 
'  in  1836,  17,5<X)  in  1837,  25,76o  in  1838,  34,543  in 
,  1 1639,  and  34^24  in  1640.   The  total  oonsump- 
'  Att  «r  alpaea  wool  in  this  eonntry,  in  tlie  seven 
'I  ymcadiag  DeoemlMr  1848»  ii estimated  by  Mr. 
'  Walton  at  12,000.000  lbs. 

i|   The  vicugna  or  vicuna  is  a  smaller  aninial,  and 
!  more  slender  in  its  proportions,  than  either  the 
gtunaeo  or  tlie  alpaca.  Its  finiba  are  iUn;  its 

Tiick  is  attcnnati'd  and  curved  srimewhat  like 
that  of  thi'  swan  ;  its  forehead  is  broad  und  pro- 
mineai,  yet  nut  so  abrupt  as  that  of  the  alpaca ; 

I  ttsniinleisnaiTow;  its  headis short;  its  eyes 

|i»T'  birge;  its  ears  are  long;  the  height  of  its 
hAj  at  the  tip  of  the  shoulder  is  about  two  feet 
aotl  a  half;  its  colour  is  a  pale  yellowish  white, 

!  pttong  into  white  on  tlie  uader  parts;  nad  its 
vool  is  extremely  delicate  and  soft,  resembles  tho 
fir  of  the  Vavf  r,  is  from  one  inch  to  throe  inches 
in  length,  and  possesses  the  property  of  resisting 

'  beat,  so  as  to  be  a  most  snitidsle  material  for  the 
tn&na&ctars  of  eaps.  The  vicugna,  except  for 
having  no  horns,  and  being  rather  larfrc  inis^ht 
very  readily  be  mistaken  for  a  goat ;  it  lives  in 

\  bsids,  and  has  great  swiftness  of  foot ;  it  is  in- 
vigprated,  rather  than  annoyed,  by  frost  and 
raow;  it  closely  rp-f  mbles  the  chamois  of  the 

,  iriuropeaa  alps  in  agility,  vigilance,  wildness,  and 
timdityj  and  it  frequents  the  most  rocky  and 


preoipitoos  retreats,  en  bleak  and  elemted  ranges 

of  the  mountains,  close  on  the  region  of  perpetual 
snow.  It  occtirs  in  Chili,  but  is  found  principally 
in  the  t'ordiiieras  of  Copiapo,Coqaimbo,  and  Peru; 
it  was,  at  one  time,  very  numeroos,  bat  baa  now 
become  much  more  rare.  For  the  sake  of  its 
wool  alone,  thousands  of  individuals  of  it  are 
annually  killed  by  every  metbod  of  ensnaremeot  « 
and  assanlt  We  have  given  a  very  aoourate  re- 
presentation  of  this  qieeaes  in  Plate  I V.  Fig.  1. 

All  the  species  and  varieties  of  the  llama,  but 
particularly  the  alpaca  and  the  viongna,  bold  so 
oonspionous  and  valnablB  a  plaoe  among  imnA- 
bearing  animals,  that  one  mig^t  liave  expected 
them  to  b"  iiitpKltn-od  to  Europe,  and  domesti-  j 
cated  upon  the  mountains  of  Spain,  Itely,  Swit- 
zeriand,  Germany,  and  Great  Britain,  with- all  I 
possible  speed  after  the  conquest  of  America,  i 
Europeans  found  some  domesticated,  and  tho  j 
others  domesticable,  thrpughout  Chili  and  Poru ; 
they  observed  and  admired  their  rich  combina- 
tion of  nssfiil  iwoperties,  and  tbrir  lemarlmble  | 
adaptation  to  new  and  difficult  situations  -,  they  j 
sn%v  their  wool  to  bo  sini^ularly  tine  and  silky,  ' 
and  to  be  easily  convertible  into  woven  fabrics  by 
even  the  dumsy  manipalations  of  the  Indians ; 
and  yet,  with  a  surpassing  indifference  which 
excites  our  highest  astonishment,  neither  they  ' 
nor  their  successors  of  eight  generatioos  seem  to 
have  formed  a  tbonc^t  of  introdndng  the  bardy  i 
and  rich  wool-bearing  race  to  tbe  oountries  of  | 

Europe.    Now,  however — though  in  a  very  in- 
ferior degree  to  what  the  interests  oi  stock  far-  i 
mere,  of  jbhric-roannftotnieia,  and  of  tbe  whole 
oommnnity  demand— attention  to  the  Qamn  | 

genn«  R'  a  suitable  line  for  very  apland  districts, 
ha»s  been  generally  excited  throughout  Great  Bri-  1 
tain.  "  Mr.  Bennet  of  Faringdon,**  says  Mr.  Wal-  ' 
ton,  in  bis  Memoir  of  the  yearl841,  bad  a  pair 

of  llamas  sent  to  him  from  Pern,  twenty  years  '■ 
ago,  and  fed  them  as  sheep  are  usually  fed,  with  ; 
hay  and  turnips,  in  the  winter.   From  his  own  \ 
ezperienee,  be  fbnnd  flmt  tlwy  ate  partieolarly  j 
hardy  and  very  long  livod.    He  increased  his  | 
stock,  and  hti.s  actually  had  six  females  at  a  time 
which  have  had  young  ones.    Of  tlieae,  very  few 
have  died.  Tlie  number  of  Psruvian  sheep  in  i 
the  kingdom  at  present  (July  IH41)  may  be  esti- 
mated thus; — the  Earl  of  Derby.  Knowsley  Hall, 
Lancashire,  sixteen ;  the  Marquis  of  Breodal- 
bane,  one;  tbe  Duke  of  Montrose,  tiuree;  "EmX 
FitzwiUiam,  one ;  Zool(^leal  Gardens,  Phcenix 
Park,  Dublin,  six ;  Zoolo;^ical  Gardens,  Regent's  j 
Park,  two;  J.  J.  Hegan,  Esq.,  Harrow  -  Hall,  \ 
Oh^ire^  seven;  Chatles  Tayleure,  Esq,  Park- 
field,  near  Liverpool,  five  ;  Jo!m  Edwards,  Esq., 
Pyc-Nest,  Halifax,  six ;  Mr.  Stephenson,  Oban, 
six ;  William  Bennett,  Esq.,  twelve;  Mr. Ci^mb,  Sur- 
rey Zoological  Gardens,  <«e ;  Mr.  Atkins,  Zoolo* 
gical  jSaidflns,  Liverpool,  tiiiee;  and  in  trav^ 
h'ng  cara%'ans,  four  ; — total,  seventy-nine,  l-atcly  ; 
six  more  arrived  in  Liverp<^>ol.    The  existence  of  ' 
I  this  number  among  us,  supported  by  their  healthy  i 
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appcaranoe,  M  reported  to  me  from  every  quai 
ter  where  I  have  iiecn  ;iMe  to  institute  iiuniirios, 
is  a  better  proof  of  the  capacitj  of  Andes  sheep  to 
adapt  themsdvet  to  our  dimate  than  any  Anther 
arguments  or  elucidations  which  I  could  adduce." 
The  aninialg,  too,  would  obviously  thrive  Air  bet- 
ter when  enjojiog  liberty  on  the  mountains,  than 
when  imprisoned  in  caravans,  in  zoological  gar- 
dens, and  in  gentleiiieii*8  parka ;  they  could  sus- 
tain themselves  on  the  coarsest  It  t>  ncje,  such  as 
the  ycbo  of  their  native  cordilleras ;  they  would, 
in  not  a  few  rituations  in  Great  Britain,  live  and 
prosper  where  dieep  would  Ikmiih  and  die ;  they 
most  probably  would  escape  nil  the  n^'^idents  from 
snow-storma,  and  mmi  of  the  att:i  -k  f  mm  disease 
to  which  our  sheep  are  liable ;  and,  Iruin  the  sin- 
gular riehneaa  of  tiieir  wool,  and  the  emartiy  in- 
creasing demand  for  it  which  follows  the  intro- 
duction of  fair  specimens  to  the  innr'kf^t.  they 
would  not  improbably,  on  even  lowland  farms  or 
on  ooedj  paeture^  yidd  a  more  fnofitaUe  return 
than  sheep.  See  article  Wooiu — l%e  Pictorial 
Mvsnim  of  Animated  Nature. — The  N(ttiir(tUxt''n 
Library. —  Voyage  of  the  BtagU. — Mr.  W.  Waltcnis 
Memmr  on  Ftfwrian  S/ttqt  tm  quoted  in  Johiv- 
*on*i  Farmer' t  Encydopcedia. — PortrttUt  (mi  Spe~ 
eiment  in  the  ffiyhland  Society's  Jlfiueum. 

ALPINE-BROOK,— botanicaUy  Saxifraga  Riv- 
ulatii.  A  amall,  evergreen  herbemous  plant,  of 
the  same  genua  at  the  nnivenally  known  ^^o;^^- 
to-pretty.  It  grows  wild  on  Mine  of  the  loftiest 
of  the  Scottish  mountains. 

AlfilNE, — popularly  Obtccwbkd.  A  genus  of 
annual  weeds  of  the  clove  tribe.  They  grow 
about  a  foot  high,  and  flower  in  July.  Three 
species  are  known  in  Britain,  and  three  are  un- 
known ;  and  one  of  the  former  is  a  native  of 
British  fields,  the  second  ie  ft  native  of  France, 
and  the  third  is  a  native  of  the  south  of  Europe. 

ALSTR<EMERIA  A  genus  of  superb  South 
American  plants  of  the  amaryllis  tribe.  Fi\e 
species  are  cnltiTated  in  Ctreai  Britain ;  and  nine 
other  known  species  have  not  been  introduced. 
Three  of  our  species  are  ornamental,  bulbous, 
greenhouse  plants;  one — the  striped -flowered, 
AUtmmeiia  ligtu^prodxictB  naeftil  fruit,  and  is 
as  fragrant  as  mignonette;  and  one — the  edible- 
rooted,  Afgfrmneria  taUilla  or  omta — is  a  twining 
plant,  cultivated  in  Peru  and  the  West  Indies 
for  itt  efttable  rooti,  and  reoentlj  reoommended 
to  the  attention  of  British  farmen  fw  tlie  dmi- 
larity  of  its  produce  to  potatoes. 

ALTERATIVES.  Medicines  designed  to  effect 
a  slow  laltitMy  duuge  in  »  diaeaaed  oondidon  of 
horsea  Of  catUe,  wi&oni  interfering  with  their 
food  or  work,  or  exciting  any  sensible  evacuation. 
Bui  by  oonventional  usage,  alteratives  have  come 
to  mean  only  snob  medielnes  as  are  designed  to 
remove  diseases  of  the  skin,  the  digestive  organs, 
or  the  circulation  ;  and,  in  a  shamefully  large 
proportion  of  instances  in  actual  practice,  they 
mean  dmgt  of  all  sorts  wUeli  are  pnsoribed  by 
empizioiam  or  administered  by  welMneaning  but 


culpable  ignorance.  AltoratlvcR  ap]>oar  to  have 
become  a  sanction  for  all  sorts  of  slow-dosing  nnd 
general  physicking,  and  ought  either  to  be  rigidly 
defined  or  totally  abolished.  Common  sense  re- 
quires that  when  an  animal  is  unwell,  the  precise 
disease  under  which  it  suffers  should  be  a^cor- 
tained,  and  a  precise  and  expeditious  remedy 
applied.  If  the  illness  of  a  horse  be  n  disease  of 
the  skin,  let  nitre,  sulphur,  and  black  antimony 
be  used  ;  if  there  be  any  tendency  to  grcagp,  let 
some  resin  be  added  to  each  IwUl;  and  if  there 
be  accompanying  weakness,  let  a  little  gentian 
and  ginger  be  added ;  but,  be  the  case  what  it 
may,  let  not  the  delusion  of  alterative  treatment 
be  permitted  to  prescribe  the  use  of  any  form  of 
mercury,  or  of  any  of  the  heating  spices,  the  min- 
eral  adds,  or  the  mineral  tonics^ — If  n  «ow  is 
unwell,  let  her  be  bled  or  physicked  according  to 
the  exact  nature  of  her  disease,  but  let  not  h*  r 
digestion  bo  nauseated  or  her  constitution  ruined 
by  a  oonstant  dosing  with  various  drugs.  *To 
a  cow  with  yellows  or  mange,**  says  Mr.  Yonatt, 
"  or  that  cannot  be  made  to  acquire  condition, 
or  where  the  milk  is  diminishing,  small  quanti- 
ties of  meifidne  are  often  administsred  imder  the 
tempting  but  deceptive  term  of  alteratives.  Th^ 
had  much  bettor  be  let  alone  in  the  majority  of 
casea.  The  want  of  condition  and  thriving  in 
cattle  is  ihr  more  oonnected  with  a  diseased  state 
of  their  complicated  stomachs,  and  panicularly 
with  obstrtiction  in  their  n.anyplies,  than  with 
any  other  cause ;  the  alteratives  then  should  be 
small  quanHties  of  purgatives  with  avonatiea,  as 
epsom  salt  or  sulphur  with  ginger,  or,  whnt  w<  ul  i 
be  ptill  preferable,  rock  salt  in  the  manger  for 
them  tu  lick,  or  common  salt  mingled  with  their 
food.  There  can,  however,  be  no  doubt  that,  in 
many  outaaeous  affections,  and  especially  where 
mange  is  suspected,  alterative  medicinos  will 
be  very  benetlciul.  They  should  be  composed  of 
^Ethiop  s  mineral,  nitre,  and  sulphur,  in  the  pro- 
portion <^  one,  two,  and  four,  and  in  daily  doses 
of  from  half-an-ounce  to  an  ounce." 

ALTERKATE  HUSBAiil>RY.  The  syRtem  rf 
farm  management  which  alternates  land  between 
grass  and  tillage;  so  as  to  have  part  of  a  ftrm  in 
sward,  and  part  clear  of  all  herbage  except  the 
tillage  crop.  This  system  rbangcR  nr.r  field  or 
series  of  fields  from  grasB  to  tillage,  or  Iroui  tilJage 
to  grass,  as  the  nature  of  the  land  or  the  compa- 
rative profits  of  gnunng  and  tillage  huabandry 
require  ;  and,  in  many  situations,  it  is  more  re- 
munerating, less  laborious,  and  keeps  lands  freer 
from  weeds,  and  from  the  risk  of  naaniial  ex- 
haustion, than  thft  HTstem  of  »  oonstant  rotation 
of  tillage  crops  or  of  mere  occasional  summer 
fallowing.  See  articles  HisBAsnar,  Rotation!, 
andOnusiB, 

ALIHifiA.    See  llanaBMAUAW  and  Hout' 

HOCK. 

ALTn.EA  FRUTEX  or  Srauii  ALuxow,— 
botanically  JliOmHt  J^iaeut.  A  hardy  abrub  of 
the  Hibiaoua  kind,  and  Mallow  family.  It  in  « 
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BtUva  of  Syriftt  but  flowers  freely  in  almost  any 
common  garden  prnnnd  in  England,  and  is  one 
ot  the  most  beautiful  of  our  ornamental  shrubs. 
Ibe  w^l-defined  tni  IhotougUj-establidied  vari- 
eties of  it  are  six,--4he  purple-flowered,  the  red- 
floivercd,  ihf  ivhite-flowered,  the  striped-flowered, 
the  double  white,  and  the  double  purple,  and  all 
attain  ali^itof  eightlwt,  ■ttdhiooai  in  August 
ind  September.  Tiieir  btandies  ere  amooth, 
whitish,  and  not  very  numerous ;  their  leaves 
are  OTate-spcar-shaped,  serrated,  of  a  pleasant 
greexif  and  growing  on  short  irregularly-dtuated 
^tstalks;  and  their  flowen  ha<TO  longer  foot- 
stalks than  the  leaves,  and  come  out  with  them 
from  the  sides  of  the  young  shoots  in  such  a 
numner  as  often  to  garnish  the  joung  shoots  over 
4fadr  trhiile  lengtli.  Tlie  AUken  fruteat  U  easily 
propagated  from  either  seeds,  layers,  or  cuttings. 

ALTITUDE  or  Elevatiox.     The  height  of 
land  above  the  level  of  the  sea.    This  is  an  im- 
pnrtnnt  element  in  all  jnst  oaknlatioDo  respeot- 
ing  vegetable  physiology,  the  making  of  plnnta- 
tions,  and  the  rotation  of  crops.    Vegetation,  in 
ascending  above  the  level  of  tlie  sea,  undergoes 
modificatlone  analogoas  to  thoae  whioli  attend 
its  progress  from  the  equator  tu  either  pole.  Thus 
600  feet  of  altitude  above  sea-level  is  found  to 
be  equal,  in  its  influence  upon  both  indigenous 
and  eoM^ttted  Tegetation,  to  a  lemomil  of  one 
degree  from  the  eqaator,  or  between  60  and  70 
miles  toward  the  north  or  south ;  so  that  a 
sittiation  only  a  few  feet  above  sea-level  in  the 
latitade  of  Edinburgh  is  equal,  in  its  genial 
powers,  to  a  situation  al    it  3,00()  feet  above 
eea-levcl  in  the  latitude  of  London,  and  the  h'  i^^ht 
of  4,000  or  5,000  yarda  in  the  hottest  parts  of  the 
globe  prodnoee  dianges  a>  diatinet  as  the  2,000 
leagues  or  more  which  lie  between  the  equator 
and  the  polar  regions.  Other  elements  than  mere 
altitude,  indeed,  contribute  to  th»  ablegate  char- 
acter of  dimatc, — partioalariy  the  clfaeetion  of 
atope  or  e^oanre^  the  an|^  of  devation,  the  knr- 
ness  or  mountainonsness  of  surrounding  country, 
nearness  or  distance  from  the  saline  vapours  of 
the  ocean,  &Tourableness  or  unfavourableness  of 
aitnottnding  anifiMse  for  natural  ventilation,  the 
direction,  force,  and  temperature  nf  the  prevail- 
ing wind!},  the  amount  uud  modifications  of  at- 
'  mo^piieric  moisture,  the  mineral  constitution  and 
awcihanieal  oondition  of  both  the  immediate  and 

the  surrounding  soil,  and  the  gennml  prpvalc ncr- 
of  marshiness  or  aridity,  of  natural  forests  or 
cultivated  fields,  of  pastoral  grounds  or  arable 
.  futna  J  and  ao  greatly  do  theaeetanenta  and  eooM 
1  others  modify  temperature,  that  {soihemial  litigs, 
\  or  line?  of  equal  heat  as  drawn  by  observation 
•round  the  globe,  are  found  to  make  very  sur- 
prising eorvatttieay  and  to  Tarjr,  in  numerous  in- 
itaaees,  to  the  enormoui  extent  of  eight  or  ten 
geographical  degrees  [see  article  Ciimate];  yet 
•  altittule  alone  is  so  great  an  element,  and  exerts 
\  of  itself  so  powerful  «a  inflnenoe,  that,  in  any 
i  one  conntix  or  aaries  of  oontignoua  oonntriea  of 


tolerably  uniform  oharaflter  in  aoQ  ittd  cultiva- 
tion, it  may  fairly  he  regarded  ss  the  equivalent 
of  climate,  in  the  proportion  of  600  feet  of  alti- 
tude to  one  degree  of  latitude.  The  neaon  of 
this  is,  that  altitude  involves  diminution  of  heat, 
dryne.'^s  of  air,  protracted  duration  of  light,  a  de- 
crease 4)f  depth  in  the  volume  of  the  air,  and  a. 
scarcity  of  those  sabstanoes  whidi  are  prodnoed 
by  the  decomporition  of  organic  bodies. 

The  higher  we  ascend,  the  shallower  the  upper 
stratum  of  air  hecomes;  whence  the  excessive 
cold  at  great  heights ;  for  it  is  the  action  of  the 
atmosphere  upon  the  rays  of  light  which  extracts 
the  caloric  fix)m  them,  and  wo  knnw  tliat  the 
extraction  of  caloric  diminishes  in  proportion  as 
the  mass  of  air  traversed  by  the  rays  is  shallower ; 
but,  on  the  other  hand,  tito  light  is  poicr  and 
more  active,  just  as  if  caloric  was  really  a  simple 
transmutation  of  light,  as  some  naturalists  have 
conceived  it  to  be.    The  weight  of  the  atmo- 
t(Aere,  whidi  at  the  level  of  the  aea  topports  n 
column  of  mercury  28  inches  high,  diminishes  as 
we  acfond  ;  so  that  at  the  el-vntion  of  6,000  yards 
it  will  ouiy  support  a  column  uf  13  inches  and 
aome  lines  high.  A  oonseqnenoe  of  this  iket  i^ 
that  the  vaporization  of  fluids  takes  place  on  high 
mountains  at  a  very  low  degree  of  heat.  Not- 
withstanding this,  however,  the  decrease  of  heat 
is  so  great,  that  the  ambient  air  is  very  slightly 
impregnated  with  moisture.     It  is  true  that 
heights  have  not  the  long  (]va's  of  the  polar  re- 
gions; but  they  receive  the  rays  of  the  sun  earlier 
than  the  plains,  and  are  quitted  later  by  them,  so 
that  their  nights  are  shorter  than  in  levels.  In 
fine,  puhptances  which  have  been  formed  by  the 
decay  of  organized  bodies,  are  rare  on  mountains, 
the  rains  as  well  as  the  waters  of  the  springs  dis> 
solving  them,  and  carrying  them  away  as  they 
run  off  into  the  valleys.    It  cannot  be  doubted, 
but  these  otuaes  united  must  act  powerfully  upon 
vegetation.   The  sh'ghtest  degree  of  heat  wiH 
cause  the  jJants  on  mountains  to  transpire  co> 
piously;  the  severity  of  the  cold,  the  dryness  of 
the  atmosphere,  the  shortness  of  the  nights,  the 
scarcity  of  humus,  will  impede  the  enlargement 
of  their  leaves,  and  the  growth  of  their  stems ; 
the  strength  of  the  light,  and  the  protractnl  du- 
ration of  the  day,  will  accelerate  the  induration 
of  all  the  parts  of  their  frame. 

The  course  of  '▼egetetion  on  mountains  had  not 
escaped  the  penetration  of  Tournefort.  At  the 
foot  of  Mount  Ararat  he  had  observed  the  plants 
which  grow  in  Armenia ;  a  little  higher,  those  of 
Italy  and  Franoe;  above,  those  of  Sweden;  and 
upon  the  summits,  those  of  Lapland.  Observa- 
tions of  the  same  kind  had  been  subsequently 
made  on  Mount  Caucasus,  the  Alps,  the  Pyrenees, 
andodiwmountunsoftheOldoontinent.  Every 
botanist  had  learned  that  many  of  the  alpiaa 
plants,  that  is  to  my,  plants  which  prow  on  the 
various  high  lands  of  £urope  and  Asia,  are  like- 
wise met  with  at  Spitsbergen,  in  Kova  Zembk, 
Laphnd,  and  Kamschatka.  Bwarts  had 
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ered  on  the  mountains  of  Jamaica,  nnder  a  still 
hotter  sky,  if  not  plants  cxnctly  of  the.  same  spe- 
cies with  those  of  our  alpine  phuiuugamous  oues, 
ai least  flame  that  were  analogous  to  them;  and 
a  great  many  of  the  cryptogamous  species  pre- 
■    cisely  the  same  as  our  own:  For  example,  Funa- 
ria  h^^rometricOf  Jiiyum  terp^Ui/olium  and  ceajn- 
tih'iMn,  Spkoj^tm  ptiuMre,  JMenmum  glaumm, 
Sic.   Linnssafl,  in  his  own  way,  had  summed  up 
these  facts  in  an  axiom.    "  The  different  kinds 
of  plants,**  says  he,  "  show  by  their  stations  the 
perpendieolar  height  of  the  earth.**  Tet  it  was 
not  till  lately  that  any  exact  survey  had  been 
:  taken  of  this  interesting  department  of  botani- 
cal geography.  The  first  connected  series  of  re- 
searohes  made  with  the  direct  intention  of  asoer* 
taining  the  progressive  sucoeMion  of  plailtB  on 
1  mo'tntain^  ;vaH  in^titu^ed  by  M.  Raraond.  That 
1  celebrated  individual  devoted  ten  years  to  the 
i  invastigatian  of  the  entire  chain  of  the  Pyrenean 
•  monntunfl ;  and  studied  it  not  only  as  a  geome- 
trician, natural  philosopher,  and  mineralogist, 
but  also  as  one  of  the  most  skilful  of  botanists ; 
he  discovered  the  Btations  to  which  the  different 
f^edet  of  Tegetables  bc'long,  and  the  special  cir- 
,  cumstances  which  sometimes  cause  a  dcrangc- 
1  ment  in  the  natural  order  of  their  succession. 
{  We  shall  here  shortly  point  out  some  of  Ae  re- 
I  suits  of  bis  observations.    The  Common  oak 
{Qnerais  ruhur)  grows  in  tlie  plains,  on  a  level 
with  the  sea ;  reaches  the  slopes  of  the  moun- 
I  tains,  and  ascends  to  the  height  of  1,600  yards. 
I  It  degenerates  in  ptoiKMrtaon  as  it  approadMS  the 
I  point  where  it  ceases  to  vcfTctato.    The  hecch 
{Fitgm  Mtflvatica)  makes  its  first  appearance  at  the 
height  of  600  yards  above  the  sea,  and  its  last  200 
yards  above  the  oak.  The  silver>iir  {Pieea  peeti' 
naia),  and  the  yew  (Taxus  comm  uni.-'),  sliow  them- 
I  selves  at  1,400  yards,  and  go  on  to  about  2,000. 
The  Scotch-fir  i^Pinus  tiflvtJUru),  and  mugho  pine 
{PiiwutyimUuf^f  take  their  ttaticns  between  the 
!  heights  of  2,000  and  2,400  yards.  There  the  trees 
stop,  and  shrubs,  with  a  juiceless  foliage,  and  low 
I  or  creeping  stems,  present  themselves ;  these  lie 
I  hid  beneath  the  snow  in  the  winter.  Among 
them  are  some  of  the  Rhododendrons^  Baphnes, 
Passerinas,  the  Giolahiria  repens,  the  two  species 
of  Salix,  /lerbacea,  reticulata,  &c.   Soon  after  we 
meet  only  small  heibswith  perMinial  roots^sprsad- 
ing  radical  Icavssb       a  naked  stalk.  These, 
with  the  Lichens  and  Byssi,  arrive  at  the  height 
of  3,000,  and  even  3,400  yards.   The  first  that 
occur  are  the  Cfentuma  campestrU,  PrimMla 

Saxifrcya  longifolia,  anduluoOAt  &0.;  then 
Ramtncul i^?  a^peslris,  nivalis,  jmmnMm'foh'ug,  A  rctia 
alpi/M,  and  finally.  Ranunculus  glaciali*f  iSaxi- 
fraga  ccespitosa,  oppotiti/olia,  Andnmeettf  and 
j   Oroadandictt,  The  last  bzii^  ns  to  the  borders 

of  eternal  snow, 
)  I    Botanists  who  have  explored  the  Alps,  have  re- 
marked phenimnena  perfectly  corresponding  with 
those  observed  by  M.  Bamond  in  the  Pyrenees. 
:  But  it  was  rsserred  for  Messrs.  Humboldt  and 

■■'•^  —  —    — 


Bonpland  to  demonstrate  the'succession  of  modi- 
lications  in  the  vegetable  structure  on  the  highest 
mountains  yet  known,  and  in  one  of  the  hottest 
and  most  fntUe  r^<ms  of  our  i^ba.  Baron 
Humboldt  made  similar  observations,  as  to  suc- 
cessive zones  of  vegetation,  in  his  personal  ascent 
of  Teucriffe.   The  tirtst  3u>ne,  extending  from  the 
coast  to  a  height  of  firom  400  to  SOD  yards,  is  a  . 
region  of  vines,  well  cultivated,  and  producing  , 
vines,  olives,  wheat,  plantains,  and  date-trees; 
the  second,  extending  from  the  preceding  to  a  ; 
height  of  about  1,800 yards,  is  a  region  of  lanreb,  | 
produetttg  a  sward  of  mosses  and  grasses,  and  i 
many  plants  with  showy  flowers;  the  third,  ex- 
tending from  the  second  to  a  height  of  about 
2,770  yards,  is  a  region  of  pines;  the  fourth  is  a  ' 
region  of  brooms,  of  nine  or  ten  feet  in  height, 
and  affording  sustenance  to  wild  goats ;  the  fifth 
h  a  zi»ue  uf  mere  alpine  grasses  and  cxyptogamic 
plants,  scantily  cofering  heaps  of  fans;  and  the 
sixth  is  a  region  <^  abeolute  sterility,  pMduciiig  ! 
not  even  mosses  or  licluns.   The  great  power  ' 
which  mere  altitude  exetU  over  climate  and  vege- 
tation explains  the  interesting  facts,  that  regions 
have  usually  a  poor  or  a  rich  flora  in  the  degree  > 
of  thi'ir  own  diversity  of  surface, — that  the  plants 
of  two  countries  within  the  same  parallels  of  lati- 
tude^  the  one  a  mountainous  and  the  other  a 
champaign  oountiy,  constitute  totally  differsnt  j 
groups, — and  that  the  plants  of  even  tlie  same 
country  and  the  same  latitude,  as  those  of  the 
north-west  and  the  north-east  coasts  of  America,  | 
or  as  those  of  the  Bonth^east  and  the  south-west 
coasts,  are  sometime*?'  very  widely  dissimilar. 
"  in  the  equinoctial  countries  of  America,"'  says 
M,  Brisseau  Mirbel,  "  vegetation  displays  iinktli 
to  the  view  of  the  observer  as  on  the  i^ndually 
rising  .steps  of  an  immense  amphitheatre,  the  base 
of  which  eiuks  li;  !'i\v  the  waters  of  the  ocean, 
while  its  summit  reaches  to  the  foot  of  the  gl&- 

dersiriiidi  crown  the  Andes,  5,000  yards  aboTs 

the  level  of  the  sea;  showing  that  in  America 
there  are  vepetables  which  grow  at  the  height  of 
1,600  or  l,8Uu  yards  beyond  the  point  where  vege-  j 
tation  ceases  in  the  Pyrenees  and  Alps;  a  differ-  i  i 
ence  tliat  does  not  depend  solely  upon  latitude, 
but  likewise,  according  to  M.  Ramond.  upon  the  ( 
breadth,  or,  if  you  will,  the  thickness  of  the  chain 
ot  mountains.  In  chains  of  but  litUe  breadth, 
such  as  those  of  Europe,  the  air  and  temperature 
of  the  plains  have  an  influence,  which  is  con- 
stantly tending  to  confound  the  limits  of  the  dif- 
fermt  kinds  of  vegetables;  but  this  is  not  the 
case  in  tiie  chain  of  the  Andes,  which  is  from  43  j 
to  no  leagues  in  breadth.   Messieurs  ITuinboldt  i 
and  Bonphmd  have  had  also  this  advantage  in 
their  researches,  that  as  these  were  made  tinder 
the  equator,  they  have  been  enabled  to  trace  the 
whole  series  of  modifications  which  are  tu  be  met 
with  between  the  two  extremes  of  temperature 
found  at  the  surfltoe  of  the  globe ;  while  other 
botanists,  having  explored  none  but  the  northern 
mountains  of  the  Old  continent,  could  only  trace  • ; 
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i  the  modifications  Lotween  a  mean  temperatiire 
I  aod  extreme  cold.   The  plants  which  belong  to 
[  dark  wad  Immid  abodea^  saoh  Boltttu  wrat^tho- 
I  rtu^  and  hottytes,  Liekm  vtrtieSlatiu,  Ojfmnoderma 
fin-'UTta,  and  Btfttus  apecxom,  arc  found  on  the 
:  vaults  of  caverns  and  the  woodwork  of  mines, 
as  well  in  Mexico  as  in  Germany,  England,  and 
'  Italy.   CoBflaaledwililimthabowala  of  the  earth, 
,  these  less  perfect  sp*:>cies  constitute  the  last  zone 
,  of  yegetation.    Next  come  the  plants  which  be- 
long to  fresh-water  and  salt-water.    Of  these,  a 
grefti  portkm  grow  without  preference  itt  tmry 
degree  of  latitude;  the  medium  in  which  they 
tTist  preserxnng  a  more  eqti able  temperature  than 
the  atmosphere.   l>uok-weed  {Lemna  minor),  and 
the  QcMttar  feedmaoe  or  eaiVtail  (TypAa  lati/o- 
Uay,  grow  in  the  marshes  both  of  Asia,  Europe, 
and  America.    The  Typha  latifolia  belongs  in 
conunon  to  Jamaica,  China,  and  BengaL  Pro- 
hablj  there  b  no  region  on  the  ^obe  where  the 
gray  hog^oss  (Sphoffwum  palustre)  is  not  to  be 
found.    Tbi  ^  indKTcrence  to  climate  is  still  more 
remarkable  in  the  sea-plants,  such  as  the  Fuoi, 
Laven,  nnd  Ceraada.  The  gulf- weed  (/W«s imi- 
l«M)t  detaelung  itself  from  the  rocka  on  which 
H  grew  and  forming  ghoals  of  un  immense  extent 
mt  the  &ar£Me  of  the  water,  obstructs  the  way  of 
the  diips  aa  weU  towards  the  poke  aa  mder  the 
I  line.    On  a  level  with  the  sea  to  the  height  of 
l.OOO  yards,  we  find  tho  pabiis,  the  liliat'^ons 
plants,  the  plantain  trees,  the  Bcitamineo),  the 
fenera  Theophnata,  Hussnnda,  Phuneria,  Onaal* 
pini  I  Il  vnienea,  the  Cecropia  peltata,  the  balsam 
of  Tolu,  t  he  cuspar6  or  cinchona  of  Carony,  with 
crowds  of  other  species  which  grow  only  in  a  very 
hoi  temperature.  Thiaia  the  sone  of  the  palms;  a 
tribe  ooaspioiioQa  for  the  elegance  and  grandeur 
of  part  of  its  species,  and  forming  one  of  the  chief 
ornaments  of  the  scorching  plains  that  lie  be- 
tween the  ^pics.   Some  of  them  thrive,  how- 
ovw,  in  more  temperate  regiona.  The  Oenaylan 
andicola,  a  fine  palm,  rising  CO  yard^  in  height, 
|rrv>ws  in  the  Andes  at  Tolima  and  Quindin,  m 
the  4^  20'  of  northern  latitude,  setting  off  at  1,860 
jaxda  above  the  aea»  and  oaaltinvil^^  to  tiie  height 
!  of  2,670,  an  elevation  whrae  the  atmosphere  is  at 
a  moderate  d^ree  of  warmth.   Another  Rpeeies 
. .  has  been  (Usoovered  at  the  straits  of  Magellan, 
towatrda  the08"ofaoa<hemktitade.  Twoaorta, 
j  the  &&-pafan  {ChamaroptktmiHu)  and  date-tree, 
are  even  seen  to  grow  on  our  side  of  Europe, 
1  upMi  the  coasts  of  the  Mediterranean,  and  not 
;  flMPftom  thefaotof  theryteneee,  thnaadTanaing 
1  their  tribe  to  beneath  the  43d  degree  of  aorthtni 
i  IntitTif}?.    But  these  are  the  exceptions;  the 
,  palms  in  general  confining  themselves  to  the  hot- 
i  ieat  pazta  of  the  globe,  and  none  being  met  with 
towwda  the  pcdar  regions.   The  aona  of  the  ar- 
borescmt  Perns  and  the  Cinchonas  succeeds  to 
that  uf  the  Palms  and  ScitamineiB.   The  ferns 
begin  at  400  yards,  and  end  at  1,000.  The  oin- 
'  chonaa  grow  to  about  2,900  yards  high.  The 
oaks        to  ajipaar  at  1,700  yaida.  Theaa  are 


deciduous,  and  hy  their  peno<lioal  evolutions  from  . 
the  bud,  remind  the  European,  while  wandering  j 
in  these  distant  regions,  of  the  mild  springs  of  , 
hia  native  land.  Trees  oeaae  to  grow  at  the  cle-  I 
vation  of  r^  .'iOO  yards,  where  the  shruhs,  which  ' 
before  had  formed  but  a  nmall  part  of  the  vege-  [ 
tation,  take  their  pluoe,  and  cover  the  whole  soil,  j 
A  good  deal  lower,  at  about  8,000  yard^  the  Gen*  { | 
tians.  Lohelias,  Crowfo  its.  or  Ranunculuses,  &c.,  j  | 
which  answer  to  our  Alpine  plants,  have  already 
begun  to  bhuw  themselves,  and  keep  on  frum  j 
thenoe  to  4,100  yards.  At  thia  pmnt,  where  snow  | 
occasionally  falls,  the  grasses,  whose  numerous  j  i 
species  were  mingled  in  the  vegetation  of  the 
lower  steps  of  the  amphitheatre,  begin  to  reign 
alone.  The  oat-graaiea  (^vma),  bent-graaiea 
{Agrottui)^  cock's- foot -graeeei  {Ihctyli.*),  panio- 
graeses  (I'anicum),  ft'ithor-grasses  {J^ipa),  Jaram,  \  • 
&c.,here  cover  the  face  ot  the  mountains,  and  con-  j 
tinoe  their  eareer  up  to  4,600  yards,  the  point  at  I 
which  phienogamous  vegetation  ceases."  j 

Any  considerahle  altitude  of  the  site  of  an  in-  ! 
tended  plantation  above  sea-level,  will  so  greatly 
iniuence  y^tatioo,  even  in  wpli^  of  the  ntmoat 
poeeible  suitablcnesa  of  aoil  and  ealtiire,  as  to 
render  the  rejection  of  the  less  hardy  kinds  of 
trees  indispensable.   The  birch  genu.^  and  some 
of  the  pine  or  (far  tribe  were  feimd  by  Humboldt 
to  grow  at  higher  altitudes  than  any  other  kind 
of  trees.    In  latitude  20°,  the  pine  grows  at  alti-  ! 
tudes  of  from  12,000  to  16,000  feet  above  sea-  j] 
levd,  while  oak  has  not  been  obierved  at  an  alti<  '  ] 
tude  of  more  than  l(»,:i00.    The  hooked  pine,  | 
Pt'nu^  unchiatus,  the  red  spruce  fir,  A  lies  rubra,  ' 
and  the  common  birch,  Betula  alba,  occur  at  higher  ,  i 
altitudes  than  any  other  trees,  and  nearest  to  the  '  I 
limits  of  perpetual  snow,  on  Mount  Cancaaus  and  \  \ 
on  the  Pyrenees;  hut  in  latitudes  4")°  and  4G° 
upon  the  Alps,  the  common  spruce  is  not  found 
at  a  higher  altitude  than  about  6,900  feet, — and  i 
in  ktitttdes  67**  and  70°  in  Lapland,  the  biroh  ia 
found  at  the  altitude  of  1  ,G(X)  feet.  The  inflt:cnce 
of  differont  altitudes  on  the  distribution  and  ' 
growth  of  forest  trees,  is  evident  even  in  the 
woodfauida  of  Great  Britain.  The  pine,  the  fir, 
and  the  birch  occupy  regions  of  even  British 
uplands  which  are  not  inhabitable  by  other  trees ;  i ' 
the  sycamore  and  the  mountain  ash  grow  in  a 
aone  bdow  the  regiona  of  pinei;  and  the  oak, 
the  beech,  the  poplar,  the  ash,  and  the  dieatnut, 
grow  on  hilly  grounds  lower  than  the  zone  of 
the  sycamore,  and  higher  than  can  be  inhabited 
by  nmnerona  aot^mated  ezotio  treea.  When, 
therefore,  the  ground  intended  for  a  plantation  , 
is  so  high  in  England  or  so  far  north  in  Scotland 
as  to  belong  to  the  alpine  zone  of  climate,  the 
only  speoieo  of  planto  leleeled  fat  it  ought  to  ba 
the  Scotch  fir,  the  Norway  q>ruce,  the  hrch,  the 
hooked  pine,  the  common  birch,  the  Bfoamore, 
and  the  mountain  ash. 

Any  oonaiderable  al^de  in  the  position  of  a 
fiffm,  not  alone  afiects  it  with  a  lower  tempera- 
tore^  a  greater  moisture,  and  strongs  winds  than 
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if  it  were  sitiiate<3  in  a  low  plain  or  valley,  but 
entails  upon  it  a  number  of  both  consequent  and 
aooompanying  dtndiTBntafeB.  Its  gniB  lands 
yield  a  less  succulent  and  nouriahii^f  herbage, 
and  are  slower  in  reproduction  ;  its  cereal  crops 
bear  less  plump  grain,  run  more  to  straw,  and 
are  longer  in  ripening  and  more  Hable  to  aooi- 
dents ;  its  soils  are  more  seriously  washed  away 
by  heavy  rains,  and  more  deprived  of  their  finoBt 
particles  after  every  process  of  tilling  and  pul- 
verization ;  its  £M}ilities  for  obtaining  extraneous 
manures  are  much  lewor,  and  Hs  obstades  to 
every  description  of  hnr-c  labour  more  numerous 
and  stubborn ;  its  lands  are  colder,  more  denuded 
of  argillaceous  and  calcareoiis  powders,  more 
gritty,  grardly,  and  diiiriish,  and  less  fitted,  in 
both  mineralogical  and  mechanical  condition,  f  r 
producing  wheat  or  the  other  valuable  grains; 
and  its  whole  economy  is  less  compact  within, 
leas  indspendent  of  exterior  aids,  and  less  freely 
oonnected  with  surrounding  farms  and  the  neigh- 
bourinET  market?  But  the  directly  climatic  in- 
fluence ot  altitude  upon  a  farm  is  comparatively 
great.  In  latitudes  and  65**  in  Great  Britain, 
an  altitude  of  500  feet  above  sea-level  is  the  high- 
est at  which  wheat  can  be  cultivated  w  ith  nny 
probability  of  profit ;  and  even  there,  the  gram 
is  liable  to  he  Tery  light,  and  will  fieqaently  be 
a  month  later  in  ripening  than  such  as  grows  on 
the  neighbouring  plains.  In  the  same  latitudes, 
an  altitude  of  from  600  to  800  feet,  according  to 
the  exposure,  the  nature  of  soil,  and  otiier 
modifying  circumstances,  is  the  highest  at  which 
l^Iey  and  oats  can  be  profitably  c\iltivated;  and 
in  backward  seasons,  crops  grown  at  these  alti- 
tudes will  he  of  snudl  vJne,  and  win  sometimes 
yield  nothing  but  straw.  Yet  in  the  loftiest  hills 
and  second-rate  mountains  of  the  county  of  Wick- 
low  in  Ireland,  rye  has  long  been  successfully  cul- 
tivated on  lands  and  in  poaitioas  where  bail^ 
and  oats  would  be  entire  failures. 

On  farms  in  high  and  hnmid  situations  in  the 
lowlands  of  Scotland,  or  in  the  practicable  parts 
of  the  Scottish  ***g**^*"^f;  the  principal  objects  of 
husbandry  ought  to  be  good  grass  for  pasture, 
and  tlie  securing  of  an  ample  supply  of  winter 
fuod  for  live  stock ;  and  the  attainment  of  these 
objects  ought  to  be  sought  by  the  improvement 
<tf  grass  lands,  the  wise  management  of  hay-mea- 
dows, the  cultivation  of  Innds  fit  for  producing 
turnips  and  other  green  crops  for  cattle,  the 
growing  of  potatoes  ^  the  use  of  man,  and  the 
inddental  production  of  grain  crops  In  the  or- 
dinary steps  of  rotation  necessary  for  the  most 
regular,  permanent,  and  profitable  supply  of  grass, 
hay,  and  turnips.  See  Gbass,  Lards,  Pastures, 
Farms,  Wastes,  Draiitiito,  Irrigation,  and  other 
articles  In  all  such  situations  tillage  is  advis- 
able only  in  BO  far  as  it  conduces  to  the  produc- 
tion of  turnips  and  hay,  and  the  permanent  im- 
provement of  the  soO  for  pasture ;  and  the  crops 
of  prnin,  which  necessarily  form  parts  of  the  ro- 
tation, can  never  be  depended  on  for  profit,  ex- 


cept as  yielding  straw  for  the  feeding  and  litter- 
ing of  cattle,  and  for  the  preparation  of  suitable 
manure  for  tunipi.  The  most  mitaUe  rotation 
is,       oati  from  old  ley ;  next,  tnm^  and  the 

necessary  proportion  of  potatoes,  with  the  whole 
of  the  manure  produced  on  the  iaim ;  next,  early 
oate  or  barley,  sown  with  grass  and  dovtr  aeeJa ; 

next,  hay ;  and  then  a  continuation  of  the  grass 

into  pasture  during  at  least  three  years,  and  dur- 
ing as  much  longer  a  period  as  will  comport  with 
a  due  extent  of  the  fkrm  being  under  tillage  for 
the  raising  of  turnips  and  the  full  consumption  of 

manure. — KeitJi's  Botanical  Jj^xicoji. — Jlumbohift 
Travd*. — Dr.  Front's  Bridgemter  TmUite. — M. 
C.  F.  B.  Mirhi^i  Otneroi  View*  of  VegdahU  Na- 
ture,— T^natite  on  Planting  in  Library  of  Us^vl 
Knou-UJ<je. — Sir  John  Sinclair'' s  Code  of  Agric«fl~ 
ture. — Sir  John  JSindair"*  General  Hqwrt  of  iScot' 
lancL 

ALUM.  A  douhle  oOt,  consiBting  of  the  aoll 

phate  of  potash  and  the  sulphate  of  alumina.  It 
is  a  white  coloured,  translucent  salt,  crystalliz<.'8 
in  regular  octahedrons,  has  a  powerfully  astrin- 
gent and  somewhat  acid  taste,  is  osnalfy  told  in 

large  crystalline  masses,  and  makes  a  ConsideT- 
alilc  figure  in  the  veterinary  surgeon's  collection 

,  of  drugs.  According  to  the  analysis  of  Berxelius, 
it  cottrista  of  84*891  of  aalphnrfo  add,  l(h66  of 
alumina,  9*81  of  potash,  and  45  00  of  water.  It 
dis»f5(»lv»  8  in  from  15  to  18  times  its  weigrht  of 
cold  water,  and  in  less  than  its  own  weight  of 
hdKog  water.  It  is  ftond  native,  as  an  eOote*- 
cence  from  certain  rooks  and  soils,  and  is  made 
from  various  aluminous  minerals.  It  is  Tnanu&o- 
tured  in  very  laige  quantities  at  Whitby  in  York- 
shiie^andHurlfltinthevidnityof  Paidcy.  Afami 
is  a  most  important  salt  for  the  arts,  especially  in 
dyeing  and  colour-printing,  fomiinc^  the  rhiof 
basis  for  light  and  bright  colours.  In  medicme, 
it  is  a  powerfbl  astringent,  and  as  sueli  ia  used 
both  internally  and  externally.   In  a  state  of 

i  fine  powder,  it  t<?  sometimes  externally  applied,  in 
veterinary  practice,  for  stopping  bleeding  and 
destroying  small  ezflresceBcei^  tad  ioai^imet 
blown  through  a  quill  into  the  sye  for  tiie  ve> 
moval  of  specks  of  l^ng  oontinunnce.  A  mixture 
of  alum,  in  doses  of  two  drachms,  with  other  as- 
tringents, is  iOBMtimea  administered  internally 
in  cases  <tf  diarrhcea,  diabetes,  and  haemorrhage ; 
but,  always  in  this  form,  and  often  in  any  fomi 
whatever,  it  is  far  more  likely  to  be  mischievous 
than  heneficiaL  Ahm  loti<Hi,  made  by  dissolving 
from  six  to  eight  drachms  of  alum  powder  in  two 
pints  of  water,  is  a  frequent  and  tolenllv  effica- 
cious application  for  superficial  sores,  crack  e*! 
heels,  and  mild  forms  of  grease,  but  ought  not  to 
be  used  till  the  Bumvnnding  inflaounaliaik  haa 
been  subdued  ;  and,  in  its  weakest  state,  it  is  of- 
ten  employed  for  the  cure  of  wounds  or  ulcers  in 
the  mouth  of  animals,  and  of  canker  in  the  ear  of 
dogs.  A  solution  of  alum,  douhle  the  stiengfli  of 
this  lotion,  and  rendered  increasingly  powerful  by 
the  addition  of  a  small  quantity  of  white  vitriolt 
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k  mnoh  mora  senrioMhle  fSor  greaae  and  onoked 

heiils  in  horses  and  is  also  a  good  retnedy  fur 
Buch  kinds  of  swelling's  in  the  legs  as  are  attended 
witii  exudatiou  of  muiitture.  Some  practitiouei 
igaanMj  and  abaardlf  add  Ckmlard*8  loftioa  to 
this  solution ;  and  in  consequence  effect  a  chemi- 
cal deeom position,  which  transmutes  the  whole 
a&triageiit  contents  of  the  liquid  into  alumina 
whiisii  poasMae*  vary  litfb  aaCringoiM^,  and  the 
anlphates  of  lead  and  potash  which  possess  no  as- 
tringency  whatever.  Alum  ointment — which  is 
made  by  melting  together  one  drachm  of  pow- 
dered tdnni,  one  ounoe  of  tafpentiiMy  and  one 
ounce  of  hog's  lard — ^is  occarfowJIj  en^pJojed  aa 
a  substitute  for  the  l'>tion  when  the  sores  are 
liable  to  become  hard  and  dry ;  jret  it  is  uf  such 
trilling  importanee  aa  not  to  bo  noticed  by  some 
of  tho  betit  masters  in  veterinary  surgery.  Alum 
whey,  made  by  dissolving  two  drachms  of  the 
powder  in  a  pint  of  hot  milk,  is  often  adminis- 
terad  to  tlie  bone  in  caaeeof  dianlKBa;  and  thou|^ 
It  may  sometunea  aoooeed  when  otber  remedies 
fail,  it  is  by  no  menns  so  good  an  astringent  as 
catechu  or  kino.  This  remedy,  however — cspa- 
omJOj  if  ft  diadun  of  ginger  be  added  in  erery 
case,  and  alao  *  aemple  of  opium  in  a  case  of  very 
violent  purging — ^is  eminently  FTiitril  lo  frjr  diar- 
rhoea  in  the  cow.  If  alum  be  mixed  with  any 
vegetable  astringent,  the  peculiar  power  waafcrin- 
geney  of  both  is  diminished.  Burnt  alum — pre- 
pared by  biiming  a  piece  of  alum  on  nn  iron  plate 
till  it  becomes  quite  dry  and  opaquely  white — is 
greatly  milder  than  the  alum  itself,  and  therefore 
maj  be  n  leM  otjjeetionable  remedy  for  specks  in 
the  eye,  hvd  possesses  too  little  causticity  to  be 
a  proper  application  for  wounds. — Ure't  IHction- 
ary  of  CAemittrjf. — Anderton''t  Commercial  Die- 

tor. 

ALrM  SLATE.  A  bluish,  argillaceous,  schis- 
toae  rock,  found  in  mo«t  of  the  hills  between  Scar- 
boroo^  and  the  river  Teea,  and  in  a  cottnderable 
portion  of  the  mountains  of  Scotland  and  Ireland. 
It  splits  like  the  Cornish  slate  ;  and  it  yi»'lrl«.  by 
dLsintegratiua,  a  clayey  soil.  It  contains,  in  cou- 
ndenUe  pvoportiona,  anlphuTt  iraif  and  alumina, 
and  is  the  substance  from  which  alum  is  cliiefly 
prepared  artificially.  The  broken  Rtone  is  cal- 
cined in  heape,  in  a  furnace  like  a  iunekiln,  or 
in  a  veveiberattwy.  It  ii  then  expoeed  to  efflo* 
resce,  and  daily moiatened  with  water  for  several 
months.  The  mass  gradually  sinks,  and  is  con- 
Terted  into  a  paste,  above  which  is  a  liquid  con- 
laining  n  baaic  alum.  This  is  heated  for  aeveral 
hours  in  copper  or  lead  vessels,  and  when  oooled 
and  settled,  the  clear  liquor  is  drawn  off  into 
crystallizers.  A  soft  variety  of  it  closely  resem- 
Uea  day-date  in  appearanoe,  but,  by  exposure  to 
the  air,  it  forms  a  saline  efllorescence,  greatly  in- 
creases in  thickness,  breaks  up  into  exfoliations 
or  scales,  and  speedily  undergoes  complete  disin- 
t^iation.'  Alum  abtte  ooeura  both  in  rocky 
and  in  inanlated  balls.  Some  varieties  of 


clay  slate  are  often  oonfimnded  with  alum  date. 

See  Clay  Si, ate. 

ALUMINA.  The  pure  earth  or  characteristic 
matter  of  clay.  It  was  called  alumina  in  conse- 
quenoe  of  having  been  obtdned  in  a  state  of  the 
greatest  purity  from  aluin,  by  the  chemical  ab- 
straction of  the  potash  and  the  sulphuric  acid 
with  which  It  is  there  combined.  The  oriental 
gemsy  ruby  and  saf^ihire,  afford  apedmens  of  the 
purest  native  alumina,  for  they  consist  solely  of 
this  earth,  and  a  small  portion  of  coloorintr  mat- 
ter. When  quite  or  nearly  pure,  alumina  1ms 
no  and],  litde  taate,  and  little  aatringency ;  and 
would  not  be  sugpeoted  by  a  sciolist  to  have  any 
relation  to  either  alum  or  clay.  It  is  exactly 
twice  the  weight  of  water ;  and  when  heated,  it 
parte  with  a  portion  of  water,  and  oontraeta  in 
bulk.  Its  strong  aflbuty  for  water  under  low 
temperatures,  and  tlie  readiness  with  which  it 
gives  off  water  under  heat,  account  for  the  con- 
stant wetness  and  plashiness  of  day  soda  during 
winter,  and  for  their  contractions,  crackings, 
hardness,  and  aridity,  after  a  period  of  drought 
in  summer.  Clay  always  contains  a  huge  pro- 
portion  of  other  aubetanoes  than  alumina,  some 
in  a  state  of  chemical  cooibination  with  it»  and 
some  in  a  state  of  mechanical  mixture  or  accom- 
paniment ;  and  the  earthy  smell  which  it  emits 
when  breathed  upon,  is  oocadoned  by  the  pre- 
senoe  of  oxide  of  iron.  See  Cuit.  Sir  Uum- 
phrcy  Davy,  though  he  did  not  succeed  in  ob- 
taining from  alumina  a  metallic  base  in  a  separ- 
ate state,  conducted  experiments  which  quite  or 
nearly  demonstrated  that  alumina  is  the  oxide  of 
a  metal  which  has  since  1i  rn  tormed  aluminum. 

Alumina  exists,  in  a  greater  or  Ic^  proportion, 
in  all  cultivated  soils ;  yet  it  exerts  an  influence 
4m  vegeka^on*  chiefly  by  attracting  and  retain- 
ing water  and  ammonia,  and  is  very  rarely  found, 
as  a  separate  earth,  in  the  ashes  of  plants.  One 
three-lifths  of  a  grain  of  alumina  are  found  in 
thirty-two  ounoea  of  the  grain  of  wheati  and 
about  four  grains  in  thirty  ounces  of  the  grain 
of  )»arlov  or  ontfl.  But  it  constitutes  3'72  parts 
in  lUO  of  tiie  entire  plant  of  the  sunliower,  7"  11 
of  the  entire  plant  of  Turkey  wheat,  and  14  of 
the  entire  plant  of  the  fumitory.  Its  principal 
existence  and  operation  in  the  economy  of  soils 
and  vegetation  is  in  the  form  of  Silicatjs,  Hvh- 
VBAtm,  and  PaoaraAm:  ace  theee  artidea.  The 
chief  aluminous  minerals,  whose  disintegration 
yields  alumina  to  soil,  and  Mntributes  argilla- 
ceous or  clayey  earths  to  arable  land,  are  potash 
and  soda  felspars,  Labrador  spar,  mica,  and  the 
zeolites ;  and  these  minerals  o^m  in  mechaniod 
mixture  with  other  substances  in  granite,  gneiss, 
mica-slate,  porphyry,  day-slate,  grey  wacke,  clink- 
atone,  basalt,  greenstone,  mountdn  limeetone, 
trandtimn  limestone,  dolomite,  musohd  balk,  and 
v:\noMs  (sandstones, — rocks  which  constitute  pro- 
bably nine-tenths  of  all  the  hills  and  mountains 
of  the  three  kingdoms,  and  a  very  large  propor< 
tion  of  the  immediate  aubatrata  of  plaina  and 
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nlldTBi  See  utidee  GRAvm,  ICieA,  Tbap,  Por- 
PHTBT,  Basalt,  Limestone,  SAXMiOKByand  Grey- 
WAOKE.  Aluminous  minerals,  so  essential  to  tlie 
fertility  of  soils,  are  the  moet  extensively  and 
minutely  diffused  on  the  tiixfiMe  of  the  eftrth ;  and 
they  can  occasionally  be  abieat  from  soils  capable 
of  cultivation,  only  when  certain  of  their  consti- 
tuents are  supplied  from  other  sources.  Alumi- 
nous or  argillaceous  earths,  therefore,  must  be 
^ronoonoed  eflBential  to  the  productiveness  of 
soil ;  and  they  owe  all  their  value  to  their  in- 
variably containing  alkalies  and  alkaline  salts, 
with  sulphates  and  phosj^atea.  la  order,"  says 
Dr.  Idobig,  **  ti>  fom  a  distinct  oonoeption  of  the 
quantities  of  alkalies  in  aluminous  minerals,  it 
must  bo  remembered  that  felspar  contains  17| 
per  cent,  of  potash,  albite  1143  per  cent,  uf  soda, 
and  miea  ftim  8  to  5  per  oent.,  and  that  nolite 
contains  from  13  to  16  per  cent,  of  alkalies.  The 
late  analyses  of  Ch.  Gmelin.  Lowe,  Fricke,  Meyer, 
and  Redtenbacher,  have  also  shown  that  basalt 
and  oUnketime  oontain  from  |  to  8  per  mait.  of 
potash,  and  from  5  to  7  per  cent,  of  soda ;  that 
claystone  contains  from  2'75  to  3"31  per  cent,  of 
potash,  and  loam  from  1^  to  4  per  cent,  of  pot- 
ash.** See  Amammi,  Povash,  Soda*  and  Aboix- 
LA0E0178  Soils. —  Sir  Humphrey/  Davt/'s  A^riciU- 
tural  Chemigtr)/. — Lieliifs  Chem u<fr>/  of  Afrn'ctJ- 
turt, — JohmiohiS  Le/ciufcs  on  AgricbUiurai  Ciiem- 
Mfty. — Urft  IHcHmmri/  of  Chemistry. 

ALYEOLL  The  sockets  in  the  jaw  of  an  ani- 
mal in  which  the  teeth  are  set.  The  ppon^y  parts 
around  these  sockets  are  called  the  alveolar  j^ro- 
cmu,  Aheoli,  in  the  original  sense,  ate  the  oells 
in  a  honeycomb;  and  the  teeth  sockets  in  the 
jaw  are  called  alveoli  from  their  fiuioied  resem- 
blance to  these  cells. 

AMARANTH,  or  FLOVfia-GsxxiJB,— bot&nically 
Amuxmthui,  A  laige  genua  of  annual  flower- 
ing plants,  forming  the  type  of  the  order  A  ma- 
ranthucefv.  This  order  comprises  the  genera 
Achyrauthes,  Philoxerus,  Desmocboeta),  Altema- 
tiiera,  .Araa,  LeatilradMia,  Deeringia,  Celosia, 
Gomphrena,  Aphananthe,  Amaranthus,  and  Ire- 
sine.  The  leaves  of  most  of  the  plant«  "f  the  order, 
especially  when  youug,areof  alax,solt  texture,aQd 
abound  in  saoobarine,  mnoilai^noiis,  and  fibrous 
particles,  and  are  therefore  fit  for  food ;  and  the 
seeds  of  most  are  farinaceous,  consisting  of  starch 
and  mucus,  and  are  nutritive,  emollient,  and  de- 
mulcent. They  are  found  in  both  honisi^eres, 
and  in  most  coontries  of  the  wotld ;  yet  they  are 
rare  near  the  ccpnt  r,  and  increase  both  north- 
ward and  southward  m  receding  into  the  tem- 
perate Bonesi  Oreatlj  tiie  majority  are  weeds ; 
yet  the  genus  Gomphrena»tbe  genus  Celosia^  and 
some  species  of  Amaranthus  are  highly  ornamen- 
tal. The  number  of  species  of  A  maranthus  grow- 
ing in  Great  Kitain  is  about  forty ;  and  the  total 
number  known  it  nearly  fifty.  All  the  species  in 
Great  Britain  are  annuals:  all.  witii  one  excep- 
tion, are  hardy;  most  are  from  the  Last  Indies, 
a  fow  are  from  continental  Europe,  the  Levant, 


AMAUROSIS. 

North  Ameriea,  Bra^  China,  and  Japan,  and  | 
one — Amaru iif/ii'.i  Ih't-nu — ia  indigenous  on  tba  \ 
dunghills  of  England.    Two  —  A7nararifl"jf  hy- 
pochondriacug  and  AmaratUKu*  oaudatiut,  often 
oaUed  the  lessor  and  the  greatw  amarandia,  and  • , 
very  popularly  known  under  the  names  of  prince's  ' 
feather  and  love-lies-bleeding — ^are  cultivated  as 
favoorite  border  flowers  throoghout  Britain; 
three  others — melanchoUoos,  trioolor,  and  san- 
guineas— are  cultivated  in  Britain  as  ornamental  | 
annuals;  one — ^polygamue — is  cultivated  as  spin-  ,  | 
age  in  Guiana  and  China ;  and  three— oleraceus,  ; 
tristis,  and  viridis— are  used  as  spinage  in  the 
East  Indies.  | 
AMARYLLIS.    A  large  genus  of  gorgeous  bul-  | 
bous  plants,  constituting  the  type  of  the  natural 
order  amaryllidete,  but  often  identified,  by  popu- 
lar dsNgnalion,  irith  the  lily  tribe.  Th«  order 

amarvllideic  comprises  the  genera  narcissus,  pan* 
cratiura,  eucroFia,  euryclcs,  calostcmm.a,  chlidan- 
thus,  chrysiphiala,  hft;manthu8,  galauthus,  leuco- 
jum,  strumaria,  erinura,  ojTtantiraa,  bnms^iia, 
ncrine,  amaryllis,  vallota,  griffinia,  stembaigin» 
zephyranthes,  habranthus,  doryanthes,  gethyllis, 
aistroemeria,  and  oonanthera.   This  great  group 
of  plants  is  so  superb  in  the  form,  tints,  and 
fragrance  of  its  flowers  as  to  have  been  in  high 
popular  favour  since  at  least  the  days  of  Solomon, 
and  to  figure  in  the  most  glorious  of  all  records 
as  **  the  Ulies  of  the  field.**  All  have  bulbona 
roots ;  all,  excepting  doryanthes  and  some  spe- 
cies of  trinum,  are  less  than  two  feet  in  height  : 
they  possess  a  singular  uniformity  of  foliage  i  they 
vary  in  the  oolour  of  thdr  flowers,  from  wliiie 
and  yellow  to  aiure  and  deep  scarlet ;  and  they 
vie  in  fragrance  with  the  primrose  and  the  vio- 
let.  Some  are  natives  of  thickets  in  the  cooler 
districts  of  Europe  and  Asia;  some  grow  deep  on 
the  burning,  arid,  and  sterile  shores  of  islands  in 
the  ton  id  7 me  ;  some  are  found  in  the  damp, 
gloomy,  and  sultry  woods  of  equinoctial  America ; 
and  some  are  indigenous  among  the  gladioli  and 
the  izias  of  Son&em  AlHoa.  The  nnuber  of 
species  of  the  genus  amaryllis  grown  in  Great 
Britain  is  upwards  of  30 ;  and  the  total  number 
known  is  about  40.    All  the  species  in  Gre»t  i 
Britain  are  ornamental;  a  large  propwtion  nve  j 
magnificently  beautiful,  and  several  are  perfectly  i 
superb ;  yet  only  five — the  white,  the  Belludonna  ,  ■ 
lily,  the  pale-flowered,  the  long-Ieavcd,  aud  the  ' 
Tartarian— are  hardy,  all  the  othen  being  plants  . 
of  the  greenluMise  or  the  stove.   Some  of  the  | 
best  known  are  those  called  the  Jacobea  lily,  tlie 
Mexican  lily,  the  Barbadoes  lUy ,  the  re  volute  ama^  , 
ryllis,  the  Belladoona  lily,  aiid  the  loiig4enTied  ' , 

amaryllis. 

AAIAUROSIS,  GtTTA-SERBJfA,  or  Gla8s-Bt». 
The  total  blindness  of  horse,  ox,  or  sheep,  from 
the  paralysis  of  the  optio  nenre.  The  pupil  of 
the  eye  is  unusually  dilated,  and  is  immoveaUe, 
bright,  and  Hn-^'^y  •  vet  the  appearance  of  theeje 
is  sometimes  so  slightly  or  almost  imperceptibly 
altered,  that  the  eodstenot  of  the  disease  ia  de- 
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tected  only  hy  tLe  cfTucts  of  total  Mi'iclness. 
Amaurosis  is  usually  produced  by  determination 
of  Uood  to  the  head,  and  therefore  sometimes 
fi^JowBtlM^MueoaUed  Staggers.  The  pressure 
of  Mood  on  the  base  of  the  brain  first  injures  the 
pptic  nerrc,  and  then  fV  stroys  its  function.  Any 
attempt  to  cure  or  alleviate  amaurobis  in  the  ox 
orihe  ■heepwoollbealMRud;  and  the  instaiit  it 
is  ascertained  to  exist,  the  aulmal  must  be  de- 
stroyed. Successful  treatments  of  it  in  the  case 
of  the  horse  are  on  record,  but  very  rarely  occur. 
Th0  seat  of  the  diaeMS  is  beyoiid  oar  naoh ;  and 
any  effect  produced  on  it  must  be  achieved 
tbroni^h  the  rnodium  of  the  constitution.  The 
most  feasible  remedies  are  bleeding,  purging,  and 
tbe  admmistering  of  stiychiiiner"^  1^  nooi^ 
and  night,  in  doses  first  of  half  a  grain,  and  after- 
wards cautiously  and  watchfully  increased  to  two 
grains.  But  the  propriettHT  of  the  animal  ought 
to  consider  whether  the  exoeedingly  slender  hope 
of  eaooeis  be  worth  the  trouble  and  expense  of 
atteinpting  a  cure.  A  Mind  horse  is  worth  some- 
thing, and  might  ht,*  damaged,  as  well  as  need- 
keslj  pained,  hy  any  such  amount  of  opentiog 
on  Ida  constitution  as  might  have  even  the  llight- 
eft  probability  of  restoring  his  optic  norw. 

AMBKIi.  A  remarkable  substance  Ibund  in 
Prussii^  which  has  for  more  than  three  thousand 
years  wcdted  the  onrioMty  of  naturalists  ind  the 
avidity  of  trr.dcrs.  It  :3  uncertain  even  at  pre- 
sent whether  it  belougH  to  the  animal  or  to  the 
T^etable  kingdom ;  almost  all  writers  agree  that 
it  forms  no  part  of  the  mineraL  It  is  a  sort  of 


solid  bitumen,  very  light, 


or  .1 


itrcous  cotic'hoidal 


fracture,  and  generally  of  a  milky  white,  or  yel- 
low colour ;  although  it  is  sometimes  found  brown 
or  blade,  and  sometimesqnite  opaque.  It  iiT com- 
bustible, evaporates,  and,  when  heated  or  rul*  f  I 
diffuses  an  aii^cable  odour.  Succin  is  that  sort 
which  is  most  crystaUized  and  transparent ;  and 
wliat  tbe  Prusriaos  term  smher  has  a  less  vitreous 
fracture  and  a  more  earthy  appearance.  From 
^A.-T-o,>  the  Greek  wr»rd  for  araber,  is  derived 
the  term  electricity ;  so  that  an  insigniticaat  fos- 
sil has,  from  its  power  of  attiacting  light  bodies, 
given  its  name  to  tiie  cause  of  the  most  imposing 
and  terrible  phenomena  in  nature^— 

*■  The  Kgbtnin^'s  land  gleie,  and  tbuader's  awfal 
crash." 

ITeinitz  supposes  tliat  it«  ft  rmrition  must  be 
attributed  to  forests  submerged  by  the  ocean, 
uui  afterwards  covered  with  sand;  the  resinona 
particles,  b^ig  distilled  into  amber,  and  the  rest 
of  tlie  wood  forming  a  residuum,  or  cap^ft  mor- 
r  / "  m .  And  what  strengthens  this  supposition  is, 
that  wood  is  generally  found  near  it,  which  ren- 
dsn  Its  vegetable  origin  probable.  The  supposi- 
tion of  its  mineral  origin  is  disproved  by  distilla- 
tion, and  by  tbe  foreign  bodies  found  in  its  sub- 
stance. M.  Schweigger,  an  eminent  entomolo- 
gisti  has  oazefidly  examined  the  inaecta  contained 
in  tbe  ambw;  and  he  has  found  that  many  of 


them  would  belong  to  j^cnera  of  insects  now  ex- 
isting, but  that  none  of  them  were  specifically  the 
same.  Professor  Germar  of  HaHc  iias  been  occu- 
jned  in  a  similar  investigation,  and  he  also  tiiinks 
tliat  none  of  them  are  identical  with  analogous 
species  iiuw  living.  M.  Girtanner  affirms,  that 
amber  is  formed  by  a  large  ant,  the  Formica  ru/a 
of  lonnswts.  He  conceives  it  to  be  a  vegetable 
oil,  rendered  concrete  by  the  acid  of  those  ani- 
mals, which  inhabit  old  forests  of  fir-trees  where 
the  fossil  amber  is  found.  Tbe  amber,  when  first 
dug,  is  ductile  lilce  wax,  and  becomes  hard  on  ex- 
posure to  air.  Certain  it  is,  that  no  insect  is  so 
commonly  found  in  aniber  as  the  ant.  Wallerius 
asserts,  that  the  black  and  dark-coloured  amber 
is  often  found  in  the  bowels  of  cetaceous  fishes. 
Others  imagine  that  it  is  produced  by  a  fish  or 
an  aquatic  animal.  It  is  certain,  however,  that 
amber  must  have  passed  from  the  fluid  to  the 
solid  state ;  for  foreign  substancee,  such  as  leaves, 
insects,  smaU  fish,  frogs,  water,  pieces  of  wood 
and  straw,  arc  often  contained  in  it ;  and  it  is 
most  esteemed  when  it  contains  any  of  these  sub- 
stances. The  Pfamnidans  were  the  first  who 
navigated  the  North  seas  in  asareh  of  this  sub- 
stance. By  the  ancients  it  was  considered  as 
valuable  as  gold  and  precious  stones.  Its  value, 
at  present,  is  much  diminished,  though  it  is  still 
requited  in  somo  manufactories ;  for,  at  Stolpe 
in  Pomcrania,  and  Kanigsberg  in  Prussia,  work- 
men are  employed  in  making  from  it  small  jewels, 
scented  powder,  spiritous  acid,  and  a  fine  oil  that 
ia  used  as  a  varnish*  Ambor  is  exported  to  Den- 
mark and  Italy,  l)iit  Turkey  is  the  chief  market 
fur  the  commodity  ;  ami  a  certain  portion  of  it  is 
carried  every  year  to  the  Uoly  Kuabu  at  Mecca. 
This  subetance  has  long  been  regarded  with  su< 
perstitious  veneration  by  several  of  the  nortliem 
nations  of  Kuropo,  as  well  .ns  in  Asia  Minor  ;  but 
what  gave  risu  to  this  wt)  have  not  been  able  to 
trace.  Among  the  peasantry  of  Scotland  amber^ 
beads  have  long  been  held  as  a  complete  antidote 
to  the  efTi  i  ts  of  witchcraft ;  and,  in  consequence, 
one  or  more  beads  of  it  were  very  commonly  car- 
ried in  the  pocket.  But,  that  it  mi^t  have  com- 
plete efficacy,  it  was  considered  necessary  that  it 
should  be  accompanied  by  the  following  couplet, 
written  on  paper,  wrapped  round  the  bead,  and 
aecnrad  by  a  red  silk  tiiread: — 

*  Lamraar  (amber)  beads  and  red  thread 
Keep  tbe  witcbcs  at  tbar  speed.** 

A  twig  of  the  mountain-ash,  or  rowan-tree, 

was  supposed  to  have  precisely  tlie  same  eficct. 
Among  the  higher  classes  in  Scotland,  in  former 
times,  amber-beads  were  much  worn,  and  were 
always  strung  with  red  silk  thread. 

Tbequantity  of  amber  annually  fi»und  inPknaia 
amounts  to  more  than  200  tons  ;  and  the  revenue 
derived  from  it  by  the  crown  is  i,3,000  or  £4,000. 
It  is  obtained  on  the  Prusuan  coast,  between 
Pillau  and  Palmnicken,  on  a  tract  of  land  about 
eighteen  miles  in  length;  and  sometimes  upon 
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the  surface  of  the  water,  whm  it  is  collected  bj  | 
means  f  nets.  It  is,  however,  only  after  violent 
north  and  north-west  winds  that  any  large  quan- 
tity is  drawn  to  the  shore.  Quarries,  or  pits, 
have  been  opened  at  DineUcemen,  on  tiie  hilb 
near  the  coast,  nnil  thrir  prodiice  is  less  variable. 
In  digging  for  it,  ilu  tirsi  stratum  is  found  to  be 
Band,  then  clay,  tlicii  a  layer  of  branches  and 
tranks  of  tnee,  a  oondderable  qusntitj  of 
pyrites,  whence  sulphuric  acid  is  prepared,  nnd 
lastly  a  bed  of  gnnd,  through  which  the  amber  is 
dispersed  m  small  pieces,  or  collected  together  in 
heape.  It  aMomet  varions  ehapes,  m  that  of  a 
pea,  an  almond,  a  pear,  and  letters,  very  well 
formed ;  and  even  Hebrew  and  Arabic  charac- 
ters. It  frequently  occurs  amongst  coniferous 
fosril  wood,  in  beds  of  brown  ooaL  Henoe  Bome 
have  regarded  it  as  nothing  dM  than  an  indu- 
rated resin  derived  from  trees  of  the  conifene 

I  family.   It  has  also  been  found  in  Maryland  and 

I  yew  Jersey.  It  is  found  in  other  plaoes  in  the 
interior  of  Proiiia;  and  one  of  the  largest  pieces 
of  amber  known  was  found  at  Schleppacken, 
about  fifty  miles  from  the  Lithuanian  frontier. 
It  is  fifteen  inches  in  length,  and  seven  or  eight 
in  breadth,  and  may  be  seen  in  the  museum  at 
Berlin.   A  Bp^-rimon  wn?  fi>und  in  the  kingdom 

!  of  Ava,  in  India,  nearly  e^ual  in  size  to  that  of 

I  a  ohild*s  head,  and  interneted  in  Tsrioos  direc- 
tions by  thin  veins  of  carbonate  of  lime.  Amber 
is  also  to  be  ft)und  in  the  high  bills  of  iWapp, 
seventy-five  miles  to  the  south-east  of  Kcenigs- 

I  berg,  and  in  the  heights  and  TsUeys  on  the  Yis- 
tulsy  in  the  neigbbonrliood  of  Thorn  and  Grau- 

'  denz.  A  large  piece  of  amber  ivn?  r:\^f  n^hnrc, 
about  twenty-five  years  ago,  at  Peterhead,  in  the 
county  of  Aberdeen,  in  Scotland. 

The  most  leinaifcable  properties  of  sinber  are, 
that,  being  nibbed,  it  attracts  light  bodies.  The 
friction  which  elicits  the  electric  fluid  also  ren- 

]  ders  amber  visible  in  the  dark.   Dr.  Wall  re- 

I  marked,  that  by  nibbing  amber  upon  a  woollen 
substance  in  the  dark,  light  was  also  produced 
in  considerable  quantities,  accompanied  with  a 
crackling  noise ;  and  what  is  still  more  extraor- 
dinary, he  adds, "  Hits  light  end  eraekling  seems 
in  some  degr^  to  represent  thunder  and  light- 
niiiiT."  An  ^ential  oil  is  prepared  from  amber, 
and  is  of  a  dark  colour,  and  very  disagreeable 
odour ;  and  this  oil,  by  l>eing  rectified,  loses 
some  of  its  dark  colour  and  bad  odour,  and  re- 
tains its  medical  properties  unclianged.  The  oil, 
either  crude  or  rectified,  is  employed,  in  veteri- 
nary practice,  generally  in  mixture  with  oil  of 
turpentine  or  other  oils,  as  an  embrocation  for 

!  6pmiTis  nnd  bruises,  and  is  given  internally,  in 
' '  duscs  of  from  two  drachms  to  half  an  ounce,  as 

:  an  antispasmodie. 

I     AMBERGRIS.  A  substance  much  of  the  same 
1  nature  as  am)>fT,  but  diffbring  from  it  by  its  par- 
j  ticuiar  consistence,  which  nearly  approaches  to 
fliat  of  bees*  wax ;  sometimes  it  is  granulated, 
and  appears  opaque,  or  of  a  dark  gray.  Ezpexi^ 


AMBLE.  •[ 

.1 

ments  prors  that  it  resembles  amber  in  its  nsr  [| 
tnrp,   When  analyi^cd,  it  is  found  to  consist  of  ! 
phlegm,  a  volatile  acid  partly  fluid,  oil,  and  a  | 
little  coaly  matter.   It  dissolves  more  readily 
than  amber  in  spirit  of  wins.  It  is  most  «m-  i 
mon  in  the  Indian  seaf,  on  the  eastern  coast  of 
Africa,  Madagascar,  &c.,  and  it  is  found  either 
floating  on  the  sea,  or  cast  on  the  sea-ebore.  In 
this  substance,  animal  and  v^etaUe  vemsins  an  , 
sometimes  found,  as,  for  instance,  the  parts  of 
birds.    The  origin  of  aml>ergri8  is  probably  the 
same  with  that  of  amber.   According  to  M. 
Anblet,  in  his  *  Histolve  de  la  Ouiaae,*  it  itB»> 
thing  more  than  the  juice  of  a  tree,  hardened  by  ' 
evaporation ;  and  if  this  be  true,  it    n  substance 
which  belongs  properly  to  the  vegetable  kiAgdiHii. 
The  tree  whidh  is  sidd  to  prodnos  it  grows  in : 
Guiana.   It  is  called  cuma,  but  has  not  been  es- 
amincd  by  other  botanists.    When  a  branch  is 
broken  by  high  winds,  a  large  quantity  of  the  . 
juioe  exudes ;  and  if  it  chance  to  have  time  to  diy,  I 
various  masses  (some  of  which  have  been  SO  hugS  • 
as  to  weigh  one  thousand  two  hundred  pound?, 
and  more)  are  carried  into  the  rivers  by  heavy 
rains,  and  through  them  into  the  sea;  aftnwanii  ' 
til  V  are  either  thrown  on  the  shore,  or  estenbj 
fish,  chiefly  by  the  spermaceti  whale  (Pftpet^r 
niacrooq>halut).   This  fish  swallows  such  large  < 
quantities  of  this  gum  resin,  that  it  generally 
becomes  sick,  so  that  those  employed  in  theoatdt- 
ing  of  these  whales  always  expect  to  find  some  am- 
bergris in  the  bowels  of  the  lean  whales.  Father 
Santes,  who  travelled  to  various  places  on  the 
African  coast,  says,  in  his  '  .Ethiopia  Orioitaliii,' 
that  some  species  of  birds,  of  whales,  and  of  fi;h, 
are  fund  of  eating  this  substance  ;  and  t  he  sair.e  j 
assertion  has  been  made  by  Bomare  and  various  1 
other  anthott.  Hdsaooounts  for  the  daws,  beaks,  | 
bonea,  and  feathers  of  birds,  parts  of  vegetaMc-s, 
shells  and  bones  of  fish,  and  particularly  for  the 
beaks  of  the  cuttle-fish  which  are  sometimes 
found  in  the  masses  of  this  snbstanos.  M.AuUet 
brought  specimens  of  this  gum  r^nn,  which  he 
collected  on  the  Bpot,  from  the  cuma  tree  at 
Guiana.   It  is  of  a  whitish-brown  colour,  with  a 
shade  of  yellow;  while  it  mdts  and  turns lik« 
wax  in  the  fire.   M.  PousIIb  examined  very  care-  , 
fully  this  substance  brought  over  by  M.  AuWet,  | 
and  found  that  it  produced  exactly  the  same  re-  ^ 
suits  as  amber.  These  obeervations  seem  to  ptaee 
it  beyond  a  doubt,  that  both  amber  and  amber- 
gris are  vegetable  products,  and  that  naturalists 
were  mistaken  in  supposing  these  substance  to  { 
be  of  an  animal  nature,  from  having  found  them  * 
in  the  intestines  of  '.\  Imles.  | 

AMBLE, — Sooticd,  Cant^.  A  kind  of  pace  in 
which  the  horse  moves  alternately  his  two  right 
legs  and  his  two  left.  In  this  pace,  the  animal 
maintains  no  proper  equilibrium  between  his 
two  sides,  but  stipports  himself  by  a  forced  oscil- 
lation from  side  to  side,  and  in  consequence  is 
oompelled  to  practise  greater  agility,  and  to  keep 
his  feet  fflittdi  nearer  the  ground,  than  in  say  ' 
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1 1  other  kind  of  puse.    If,  in  the  amble,  he  lifted 
I  his  feet  as  high  as  in  the  trot  or  in  the  walk,  he 
' ;  could  possess  no  sort  of  equilibciam,  and  would 
i'  b»  eettein  to ftUupon  his  odA.  In  the  amble^ 
,  thfi,  h«  pnetiflM  gnsl  nudity  of  action,  and 
not  only  lifts  his  hind-leg  tdmultaneously  with 
.  the  iore-l^  but  sets  it  down  from  a  foot  to  a 
foot  and  %  half  ia  tdvanoe.   The  fartlier  the 
I  hind-leg  extends  bey<nid  the  ipot  on  which  the 
'  fore-leg  grounded,  the  more  easily  does  the  liorso 
'  amld^  and  the  more  rapidly  does  he  proceed. 

The  amble  m  very  fatiguing  to  the  horM,  bat 
I  proportioiidify  eety  to  the  rider,  and  will  oom- 
f.  rtaMy  carry  over  a  distnnce  of  twenty  miles  an 
inexperienoed  horseman  whom  a  trot  would  gall 
I  in  *  ffiataDOeef  ten  or  twelve  milea.  In  the  trot, 
the  fi»e4eg  resists  the  lifting  up  of  the  hind-leg, 
and  occasions  a  jolt  to  an  indifferent  rider,  and 
a  certain  roughuera  to  the  whole  of  the  horse's 
■  motum ;  but  in  the  amble,  the  fore-leg  moves  so 
nmnltaaaooaly  with  the  hind-leg  as  to  offer  no 
resistance,  occasion  no  jolt,  and  render  the  whole 
motion  as  smooth  and  f]owin<;  as  the  oeciliation 
of  the  most  elastically  mounted  carriage.  Horses 
'  whioh  naturally  amble  never  trot,  and  aeem  to 
labour  under  some  malfortnation  or  defect  of  con- 
stitution ;  and  most  good  horses,  which  have  been 
,^  overworked  and  are  on  the  decline,  appear  to 
prafcr  the  amble  to  any  other  kind  of  rapid  paee. 

:  Colts  alt50  Very  often  anihle,  especially  when  they 
exert  themselves,  and  are  not  strong  enongii  to 
trot  or  gallop.    Various  methods  of  discipline  are 

i  penetiaed  for  bringing  a  young  hone  to  amble. 
Some  try  to  toil  him  in  his  foot  paoe  through 

»  new-ploughed  fields,  and  compel  him,  as  a  means 

,  j  (^relief,  to  lift  alternately  his  two  right  feet  and 
hie  two  left;  but  they  are  very  apt  to  weaken 
the  animal,  to  lame  him,  or  to  give  him  a  per- 

_1  manent  halt.  Others  attempt  50  to  stop  him  in 
'  a  gallop  or  a  trot  as  to  throw  him  accidentally 

I  into  the  ambling  pace;  but  they  may  spoil  a 
good  mouth  and  rein,  and  are  liable  to  give  him 

I I  a  hoof-reach  or  sinew-strain.  Some  incumber 
;  the  horse  with  vezy  heavy  shoea  or  with  thick 

pseeaa  of  lead  about  the  fetlock  paatems,  intend- 
ing to  force  him  into  an  ambling  motion  by  the 

I mechanical  action  of  thf  'nT'ip;ht«  :  hn*:  thovdo  not 
eoneider  that  both  expedients  are  Uable  to  make 
1dm  itrike  abort  with  Ua  UnMet,  and  that  the 
pieces  of  lead  around  the  fetlook  paatena  may 
give  incurable  strains,  or  crush  the  coronet  ')r 
I  breed  ring-b<jnes.   Some  heavily  load  the  animal 
I  with  ride- weights,  designing  to  force  him  me- 
'  chanically  into  a  soit  of  eeoillating  or  swinging 
'.  motion ;  but  they  are  very  apt  to  sway  the  back, 
I  to  overstrain  the  fillets,  or  to  inflict  other  serious 
'  evils.    Some  endeavour  to  make  him  amble  in 
'  hand  before  they  mount  him,  and,  when  he  trnids 
1  false,  to  check  him  in  the  mouth  with  the  hridle- 
[  hand,  and  correct  him  with  a  rod  on  the  hinder 
. .  boofis  or  under  the  belly ;  but  if  he  be  a  spirited 
anima],  thejf  are  in  gTMt  danger  <rir  apoiling  him 
befim  he  oan  poirifaly  nndentaad  what  ihej 
I '   
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wish  him  to  do.  ''The  best  method  Mens  to 

consist  in  trying  with  y>nv  hands,  by  a  gentle  J 
and  deliberate  racking  and  thrusting  of  the  horse  , 
forwards,  by  helping  him  in  the  wedk  part  of  his  | 
mouth  with  your  snaffle,  which  must  be  smooth,  ' 
big,  and  full,  and  correcting  him  fir«t  on  onn  side, 
then  on  the  other,  with  the  calves  of  your  legs, 
and  soroetimee  with  a  spur.  It  jm  can  by  this 
means  make  him  fall  readily  iatoanamble,  though  j 
in  a  shuffling  and  disorderly  manner,  much  lalwiir  '  j 
will  be  saved;  for  that  aptness  to  amble  will  :i 
render  the  trammel  more  easy  to  Mm,  and  he  j  | 
will  find  the  motion  without  stumbling  or  being  ! 
frighted."  {Society  of  f  'f  iit'emena  CompUte Farmer.'] 

AMBROSIA.   A  genus  of  hardy  annual  weedy  ' 
plants,  of  the  gourd  tribe.  Five  species  are  na-  j 
tives  of  North  America ;  one  species  to  a  native  | 
of  Italy ;  and  four  other  species  known  to  botan-  • 
ists  have  not  been  seen  in  England.   They  grow 
from  three  to  eight  feet  high ;  and  for  no  reason 
but  because  tiirir  leavea,  when  bruised,  emit  a 
grateful  fragrance,  they  have  hrtm  absurdly  called  ; 
ambrosia, — a  name  which  originally  designated 
the  fabulous  food  of  immortals,  and  which  modern 
usage  poetieally  applies  to  any  ediUa  sobsfcanoe 
of  the  most  exquisite  flavour. 

AMBURY.    S<'o  Amu  uv.  • 

AM£LA2s  Clili:.iv.  A  small  genus  of  ornamental 
dedduons  shrubs,  of  the  rose  tribe.  It  was  for*  | 
merly  included  in  the  medlar  genuR,  ^lespilus, 
and  is  very  nearly  allied  to  the  genua  Pyrus,  but 
is  curiously  distinguished  from  the  latter  by  the  | 
peeuliar  form  of  its  seed-vessels.  Three  speoies,  j 
the  alpine,  the  snowy,  and  the  oval-leaved,  are 
cultivated  in  Great  Britain  ;  and  a  fourth  species 
is  known  to  botanists,  but  has  not  been  intro-  | 
dnoed.  The  alpine  spedes  is  a  native  of  Austria,  • 
France,  and  Itafy,  and  grows  to  the  height  of 
six  feet ;  the  snowy  is  a  native  of  North  America, 
and  grows  to  the  height  of  twelve  feet ;  and  the  J 
oval-leaved  is  also  a  native  of  Korth  America,  f 
grows  to  the  height  of  eight  feet,  and  was  intro-  { 
duced  BO  late  as  the  year  1800.   The  stems  of  the  j 
alpine  or  most  common  species,  are  slender  and  ^ 
slightly  ramified;  the  young  branches  are  of  a  : 
reddish  purple  colour;  the  leaves  are  oval, set*-  1 
rated,  three-' j'lnrtfjrs  of  an  inch  in  length,  green 
abovcj  and  woolly  underneath ;  the  flowers  are  ; 
white,  and  are  prodnoed  in  bnxnehes  from  the  ! 
end  of  the  branches;  and  the  fruit— sometimes  ; 
called  the  New  England  quince — is  pmall,  black, 
and  sweetish,  and  is  often  ripened  in  autumn. 
The  Amelanchier  is  a  decidedly  beautifiil  dimh. 

AMEL-CORN.    See  Spelt. 

AMELIORATING  CROPS.  Such  crops  as  are 
supposed  to  improve  the  lands  on  which  they  are 
cultivated.  The  most  common  ameliorating  crops 
are  carrots,  turnips,  artificial  grasses,  and  most 
others  of  the  green  or  fallow  cla?8 ;  yet  though 
some  of  them  occa.«ionally  ameliorate  land,  l>y 
altering  the  chemical  condition  of  the  soil,  by  ■ 
duAing  weeds,  and  bj  intermixing  with  the 
soil  a  very  large  amount  of  manure,  thej  larely 
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boufit  bai  hf  fbeir  diiMt  inflaenot,  bat,  in 

general,  are  merely  the  occasion  of  improvement 
by  mftnoriDg  aud  cleaning.  An  amcliuniting 
«rop  eitlier  ^testroys  weeds  by  taking  entire  pos- 
session of  the  loil ;  or  occasions  weeds  to  be  de- 
stroyed, oxygen  to  l>e  aTisorbed.  and  inert  matter 
to  be  decomposed,  by  fre<iucnt  workings  of  the 
«oil;  or  exhausts  misdiieToiti  e»inmeiititious 
depOiittof  preceding  cereal  crops ;  or  makfs  such 
excrementitious  deposits  of  its  own  as  arc  nsi'ftil 
to  succeeding  cereal  crops ;  or  occasions  a  tlio- 
Tongh  preparatkii  •£  the  soO,  by  means  of  pre- 

I  vioui  maauriog  aad  a  series  of  pl/ughings,  for 
I  subsequent  cereal  crops ;  or  brings  large  contri- 
I  butions  of  manure,  and  a  great  amount  of  useful 
I  mechanical  pr^urc,  by  its  being  fed  oflf ;  or  con- 
;  tributes  the  whole  of  its  own  substance  to  the 
1  soil  by  being  ploughed  in  as  a  green  mantire;  or 

makes  large  returns  to  the  &oil  by  contributions 
,  of  its  substance  to  the  dung-heap  of  the  fimn- 
ytxd.   See  Rotition  and  Fallow. 

A:\rENT.VCEOUS  TREES.   Trees  whose  blos- 
soms have  the  form  of  amenta  or  catkins.  Each 
series  of  characteristic  blossoms  hangs  somewhat 
{  in  the  form  of  a  oat*t  tail}  and  eonnsts  of  an 
j  I  aggregation  of  scaly  or  cottony  flowers,  without 
cither  calyx  or  corolla.    If  the  cone-bearing  trees 
I  be  excepted,  the  amentacoous  trees  constitute 
I  the  great  body  of  the  timber  trees  of  Europe ; 

I  they  comprise  the  genera  of  the  alder,  the  liircb, 
■  the  willow,  the  poplar,  the  liquidamher,  the  plane, 
the  hornbeam,  the  hophorubeam,thechetttnut,  the 
!  beeeh,tbehaiel,andtbeoB]c;but,inconiequeBoeof 
'  very  considerable  differences  in  the  form  of  tlieir 
I  amenta,  they  have  been  snbdivided  by  ui'jdern 
:  botanists  into  four  tribes,  represented  by  respec- 
I  ii^ythebiiohjthewillow,  the  plane,  and  the  oak. 
!     AMERICAN  ALOE,— botanically  J -/  ^r.  A 
i  genus  of  gorgeous,  evergreen,  tender  sliriUis  of  the 
pine-apple  tribe.  The  known  species  are  tm  in 
nnmbw}twooftiiem,lani«o  and  vmjwiia,are  bien- 
nials ;  and  all  the  others  are  perennials.  Tet,  if 
mere  length  of  duration  be  considered,  all  arc  p'^r- 
[  ennials;  and  if  monocarpous  habit  be  considered, 
j!  aUaceMeaslala.  See  the  article  BmiriALPLAOTB. 

I I  All  are  natives  of  America,-~ebiefly  the  countries 
j  around  the  Gulf  of  I^Iexico;  and  all  closely  ro- 
j  j  semble  one  another,  yet  vary  in  height  from  three 

feet  to  ahont  thirty.  The  eommon  or  great  Amer- 
ican aloe,  Agave  America )t<i,  was  introdnoed  to 
Britain  in  1^ ;  and  has  long  been  a  great  favour- 
<  ite  in  our  greenhouses,  and  a  popular  suoouleot 
I  throughout  Europe.  Its  form  is  limllar  to  that 
'  of  the  jneca  and  the  aloe,  but  more  maiisive  and 
;  elegant.   Its  stem,  if  it  can  be  said  to  have  one, 
i  r  is  scarcely  distinguishable  £rom  the  crown  of  the 
j   root ;  its  leaves  are  toothed,  spiny,  spreading,  and 
very  fleshy,  and  sometimee  measure  ten  feet  in 
length,  fifteen  inches  in  breadth,  and  eight  inches 
in  thick  Dess;  its  flower-stem  is  from  twenty  to 
1  thirty  foot  high,  sends  out  eurved  hranches  on 
nU  sides  Vke  eandelabra,  and  grows  at  the  sop* 
I  prising  rate  of  oix  inches  or  upwards  every  twen> 
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ty-lbor  hours:  and  its  flowers  have  a  gre^iidi 
yellow  coloiir,  come  out  in  thick  clusters  at  every 
joint  of  slender  shoot  of  the  branches,  have  six 
long  stamina  crowned  with  jellow  snmroito  and 

placed  round  the  style,  and  SMttettmes  on  a  single 

plant  number  considerably  upwards  of  two  thou- 
sand.  A  plant,  when  in  flower,  is  an  object  of 
surpassing  beauty ;  and  li  |)r  perly  managed,  will 
retain  all  its  freshness,  and  prodnoe  a  sncoeasion 
of  flowers,  during  about  three  months.  Th* 
AmericMt  aloe  was  formerly  believed  by  British 
gardoiere  to  be  capable  of  flowering  only  in  ito  . 
hundredth  year,  and  is  Etill  popularly  believed  ' 
to  be  capable  of  flowering  only  in  its  fiftieth  year ; 
but  it  really  flowers  in  its  native  country  in  its 
ninth  or  tenth  year,— it  flowsts  in  Great  Britain 
in  any  year  from  its  fifteenth  dx  twentieth  to  ito 
sixtieth  or  seventieth,  or  never  flowers  at  all, 
simply  according  to  the  treatment  it  receives ; —  . 
and  were  it  managed  with  due  skill  and  oare,  it 
would  probably  be,  in  all  instanoes,  brought  in  a  ! 
very  few  years  into  a  flowering  condition.  But 
any  one  plant  never  flowers  a  second  time,  each  > 
plant  thoroughly  exhausting  itself  by  fructifica-  \ 
tion,  and  immediatdiy  perishing,      the  same  | 
manner  as  an  annual  or  a  true  biennial.  It'? 
flower-tsteni  and  yuung  Fhoots,  in  the  earlier 
stages  of  their  growth,  have  the  appearance  of 
a  gigantic  asparagvs;  and  in  their  foll-growa 

condition,  look,  at  a  little  distance,  like  a  slender 
and  pyramidally  f  i;t1;ncd  tree.  A  cvirious  ob- 
server, however,  muy  from  year  to  year  see  hun- 
dreds of  AraeriesQ  sloes,  before  enjoying  the  ez» 
quisite  luxury  of  seeing  either  the  flowers  or  the 
flowering-stem  of  even  one  plant. 

The  American  aloe  grows  like  an  indigenous 
plant  in  Sicily,  the  south  of  Italy,  and  the  south 
of  Spain.  It  is  in  general  ass^tbreag^iout  eoiith^ 
em  and  central  Italy,  as  an  ornament  to  piers, 
parapets,  and  the  exterior  of  houses ;  and  imita- 
tions of  it  in  painted  copper,  are  need  fbr  the 
same  purpose  throughout  Lombardy.  It  is  some-  ■ 
times  grown  fur  heilges  in  Spain,  Portugal,  Sicily. 
Calabria,  and  the  West  Indies.  The  juice  of  its 
leaves,  after  being  inspissatod  and  mixed  with 
ley  ashes,  is  used,  in  Jamaica,  as  a  substitnto  tm 
soap,  and  lathers  with  K-Ot  v  uter  as  well  as  with 
frc^.  Its  leaves  are  used,  in  the  West  Indies, 
for  scouring  floors  and  kitchen  ntensilsi  Tlw 
decayed  interior  substance  of  the  decayed  flower^ 
stem  is  nsed  fnr  tinder.  The  fibres  of  the  leaves, 
prepared  similarly  to  those  of  flax,  are  manufac- 
tnred  into  strong  thread.  The  Indians  use  its 
prickles  as  substitutes  for  needles ;  they  eat  its 
flower-buds  in  both  a  Ixnicd  and  a  pic';l  !  con- 
dition ;  they  employ  some  parts  of  it  fur  medi- 
cine, and  convert  its  roots  with  sugar  into  sweet- 
meats ;  they  manufiacture  from  it  thread,  ropes, 
cloth,  and  paper;  and  they  use  its  flowcr-sttr.^s 
for  props  and  raiders  to  their  houses,  its  leaves 
for  thatch  or  covering,  and  both  flower-stems  and 
leaves  for  fences.  The  IMencaBS  extetisi'vcl/  Col> 
tivato  it  for  the  sake  of  its  sap^  and  mannlhctiue 
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I '  from  this  their  favourite  intoxicating  drink  called 
I  pulque.    "  The  plants  are  8t.'t  aVvont  five  or  six 
feefc  asunder,  and,  iu  favourablo  situatLuos,  oomo 
'  iato  bloom  in  about  ten  jmn,  ai  whieh  period 
the  valuable  liquor  they  produce  is  to  he  pro- 
j   cured.    As  soon  as  the  ctiltivat<>r  perceives  the 
,  plant  preparing  to  throw  up  its  long  ilower-stem, 
I  1m  cote  oat  tiieln^wluoh  form  iteeentra,  and 
'  hollows  it  oat  in  the  shape  of  a  bowl,  at  the  same 
'  time  removing  most  of  the  other  leaves,  so  that 
the  whole  sap  destined  for  their  supply  Hows  to 
tho  greftt  stun,  and  is  reoeivad  hj  the  bowl- 
shaped  cavity,  into  whioh  it  nuu  with  such  ra- 
pidity a.s  to  require  to  l>e  emptied  sever?,!  times 
Srdaj,  for  a  space  of  two  months.   The  liquor, 
.  vhen  eoHeeted,  it  phoed  in  ja»  or  sldiis;  it  nn- 
derg<.»es  a  .slight  fermentation,  which  takes  place 
in  a  few  days,  and  is  then  fit  fir  imuiediate  drink- 
,  ing.    Strangers  prefer  it  when  fresh,  but  the 
aativw  Midom  use  it  till  it  has  acquired  a  strong 
'  teste,  and  a  disagreeable,  fetid  smell,  denominated 
faerte,  when  it  is  e.'^tecmed  in  high  perfection. 
This  ia  ako  called  vino  mercal;  and  resembles 
'  Sootdt  whiskey  in  ooloar  and  flavour ;  but  it  has 
,   a  little  more  flavour  of  aloohoL"  [BuUoet'a  Mex- 
ico.]   The  sap  thus  usod  hj  the  Mexicans  also 
I   flows  very  copiously  from  the  flowers  in  Great 
Britain ;  it  attracts  myriads  of  bees,  and  may  be 
I  eoUected  in  Toseels;  and,  after  bring  pceserved 
f  >r  a  few  days  in  hottles,  it  is  an  excellent  oor- 
I    di.'il.  hut  it  eventually  Ixjconies  acidulous,  fetid, 
and   disagreeable.  —  Loudon  s  Encifdopoedia  oj 
I  Plant», — Mma^t  Oardami^t  IHetim»ary,'^BuU 
Udti  }fejr}'co. — Lo'idoiCa  Gardens r'x  yfc^uiimt. 
AMERICAN  BLIGHT.   See  Ai>nT.^. 
,      AMERICAN  COWSLIP,— botanically  Bod^- 
(McAeM  Madia.  A  beantiAd  flowering  plant,  of 
•  tlie  primrose  tribe.    It  blooms  from  April  till 
June,  and  afterwards  dies  down  to  the  root  till 
next  luring,    it  thrives  best  in  light,  loamy, 
,  moderately  moist  soil,  in  a  shady  situation ;  but 
ia  nut  very  easily  kept.   There  is  only  one  speoiM. 
AMERICAN  CRANBERRY.   See  Cbanbrrrt. 
AMERICAN  CRESS,  — botaoicaUy  Barbara 
.  iVMKir.   An  evergreen,  herbaoeotti,  kitchen-gar- 
den plant,  of  the  cruciferous  fiunilj.   It  is  culti- 
rated  in  a  number  of  gardens  as  a  spring  salad. 
The  name  of  American  cress  is  also  given  to  the 
Viiginian  pepporwort,  Lepidivm  Virfftnicum,  a 
OMipocies  of  the  common  cnss. 

AMERI.MXrM.  A  small  gcnns  of  tender,  ever- 
green shrubs,  of  the  pea  tribe.  They  grow  from 
ten  to  twelve  feet  high ;  and  are  natives  of  the 
West  Indiei  and  South  America.  The  timber  of 
one  of  the  species  has  a  fine  p;rc'^ni^h  brown  col- 
our, take?  a  good  polish,  and  is  imported  to  Great 
Britain  under  the  name  of  American  ebony. 
ASfXTHTSTBA.  A  pntty,  Une-flowering, 
'  hardy  annual  plant,  of  the  lal/iate  tribe.  It  ha.<? 
a  height  of  1    inchea,  and  is  a  native  of  Siberia. 

AMMOBIUM.  A  pretty,  half-hardy,  herba- 
oeooa  ^ant,  of  the  oompoaite  fiunily.  It  has 
some  reeemblance  to  (he  gnaphalinms  or  common 
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evcrla!;tings ;  and  WM  recently  introduced  from 

New  Holland. 

AMMONIA.  The  volatile  alkali.  It  acts  a 
very  prominent  end  important  part  in  most  of 

the  processes  of  agricultural  chemistry,  and  ouglit 
to  be  thoroughly  studied  and  well  understood  liy 
every  farmer.  It  does  not  naturally  exist  in  a 
separate  oondiMon,  and  usuaUy  acts  in  combinar 
tion  with  acids  in  the  form  of  salts,  with  water 
in  the  form  of  liquid,  with  atmospheric  air  and 
vapours  in  the  form  of  gas,  or  with  decayed  ani- 
mal and  vegetaUe  matters  in  the  form  of  fiirm- 
yard  manure ;  yet  it  requires  to  be  understood, 
not  only  in  these  coml»nationB|  but  also  as  a 
separate  substance. 

Ammonia  is  easily  obtained  from  the  sal  am- 
moniac of  commerce,  or  by  the  dry  or  destructive 
distillation  of  animal  substance.^.    It  is  a  trans- 
parent, ooloorless,  and  consequently  invisible  gas ; 
and  possesses  elasticity  and  tiie  other  mechanical 
properties  of  the  atmospheric  air.   It  consists  by 
weip;ht  of  0.12.5  of  liydroj:^en  and  l.Tn  of  nitrogen  ; 
or  by  atomic  combination  of  three  atoms  of  hy- 
drogen and  one  atom  of  nitrogen.  It  possesses 
an  exceedingly  pungent  smetlf  and  a  very  acrid 
taste  ;  and  couptitntes  all  fhi'  ;vin:7rncy  and  acrid- 
ity of  the  well-known  spirits  of  hartshorn,  sal- 
volatile,  and  smelling  salts.   It  extinguishes  com- 
bustion, and  speedity  kiUs  any  animal  which  ia 
immersed  in  it.    Water  wry  rapidly  condenses  ■ 
it ;  and  can  easily  dissolve  a  quantity  of  it  equal  i 
to  one-third  of  its  own  weight,  or  460  times  its  [ 
own  bulk ;  and  when  brought  into  oontaet  with  ! 
a  tubeful  of  it,  water  rushes  into  the  tube  with  1 
explosive  velocity.    Ammonia,  when  in  contact  ; 
with  other  bodies,  or  when  operated  upon  by  j 
various  elementary  subetanoes  Mid  by  light,  heat,  j 
and  electricity,  is  capable  of  undergoing  an  abso- 
lute multitude  of  transforms t i nn*; ;  and  in  con-  \ 
sequence  parses  into  such  varied  combinations,  j 
makee  such  great  transitions,  and  assumes  such  | 
different  and  contrasted  forms  as  no  human  mind 
but  a  chemist's  would  suspect.    When  it  is  per-  I 
fectly  dry  and  mixed  with  oxygen,  the  electric 
spark  explodes  it,  and  converts  it  into  water  and 
nitrogen,  the  hydrogen  of  the  ammonia  combi*,J> 
ing  with  the  oxygen  to  form  water,  and  the  ,^.itro- 
gcn  of  the  ammonia  beiog  released  and  l<^«t  free ; 
yet  if  the  ozygen  with  whioh  the  ajafmonta  is 
mixed  ho  in  excessive  quantity,  it  acvdifios  a  por- 
tion of  the  nitrogen  into  nitrous  aovd.  Ammonia 
forms  neutral  compounds  or  s^'iuble  salts  with 
an  the  acids  i  and  when  in  ooxitact  with  certain 
other  substance^  it  complet4>^y  loses  its  alkaline 
character,  and  assuni' <5  c;  nrdingly  various  and 
even  opposite  forms.    In  many  of  its  combina- 
tions and  transformations,  it  is  a  healthful  stim- 
uhmt;  but,  in  oth^M,  it  passes  into  tiie  most 
virulent  poisons.  ^  Pure  ammonia,  when  trans- 
mitted throucrh  charcoal  in  combustion  in  n  tube, 
forms  prussic  or  hydrocyanic  acid;  aud  lurji:ate 

of  ammonia,  Wken  undiar  the  influence  of  a  high 
tempetatur^/ehanges,  without  separation  of  ite 
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elemiiltiy  into  prusaic  acid  and  water.  Ammonia 
forms  urea,  or  the  characteri«tic  pubetance  of 
mine,  with  (^anio  acid,  and  a  series  ot  crystal- 
lku»  oompounds  witii  the  Tohtilo  oik  of  nittftard 
and  bitter  almonda;  and  itdhwnees  into  splendid 
blue  or  red  colourmiT  inatterB  when  in  contact 
with  the  bitter  priucipiti  of  the  bark  of  the  apple 
tree's  root,  with  tiie  8w<eet  prininplo  of  tho  Ikhen 
dealbatiu,  ot  with  the  insipid  natter  of  the  true 

I  dy  r'y  orchall.  But  by  far  the  most  interesting 
j  I  traosfuruiation  of  ammoAia — and  one  which  the 

II  othertranafonniAtoiisaNofnJiMolueflyferfniu- 
'■   t rating — is  its  evolving  itself  from  the  putrefac- 
tion of  all  animal  matter,  and  contributing  its 
azote  to  the  formation  of  gluten,  albumen,  and 
other  nitrugenoitt  iiibelaiMeB  of  the  meet  natri* 

:  tious  parts  of  plants. 

Ammonia  achieves  its  gmnd  offioe  on  the  farm, 
not  alone  as  a  principal  ingredient  in  all  animal 
manure,  but  aa  an  element  in  atmoiphaiictBpottre, 
in  rain,  and  in  snow.   It  is  the  final  product  of 
j  the  decay  of  all  animal  substances,  and  goes  off 
!  from  their  decomposition  as  a  gas  in  union  with 
I  carbonic  acid  into  the  atmosphere.   In  tlie  tro* 
I  pics,  indeed,  it  fireqnently  combines  with  oxygen 
to  form  nitric  acid,  and  therefore  suffers  a  trans- 
formation into  the  very  oppoaite  of  its  proper 
i  or  alkaline  character ;  yet  even  there  it  ascends 
I  latgelf  ,  and  in  the  other  aonee  of  the  world  it 
.  ascenda  wholly,  into  the  atmosphere  in  its  strictly 
aramoniacal  condition,  and  becomes  dissolved  in 
\  the  vapours  which  descend  to  the  earth  iu  rain  and 
I  snow.  Nitrogen  ia  a  very  laige  elemeint  in  every 
animal  body;  it  is  separated  from  the  other  ele- 
mont8  in  every  process  of  decomposition,  whether 
:  by  exudatiou  or  excrementition  in  the  living 
j  body,  or  by  pntrefitetion  in  the  deed  caroaas;  it 
has  a  stronger  affinity  for  hydrogen  than  for  any 
!  other  element  \  and  on  being  liberated  from  any 
animal  organism  by  decomposition,  it  instantly 
niflbee  into  oomhination  with  the  hydrogen  <^ 
any  aqueous  matter  in  its  vicinity,  and  so  forms 
ammonia,  the  simplest  and  the  most  facilely  r>>n- 
j  stituted  of  all  nitrogenous  compounds.   As  ra- 
1  pidly  therefwe  as  any  animal  snbetanoe  deeayg, 
|^!(^rapidly  does  ammonia  rise  out  of  all  its  nitro- 
gen, ^nd  either  combine  with  adjacent  acida  to 
I  form  a^^muniacal  salts,  or  mount  into  the  atmo- 
I  sphere  ad^  gas.  Its  f^seons  evolution,  in  the 
instances  0^  old  urine,  stable  dung,  and  some 
others,  is  so  and  stingingly  sensible  as 

to  be  known  to  every  observer ;  and,  though  not 
sensible  in  other*  instances,  may  either  be  in- 
fenred  from  analogy^  or  proved  by  appeal  to  some 
I  general  facts, — and  principally  to  the  existence 
of  a  larger  proportion  of  ammonia  in  rain-water 
than  can  be  aoooonted  IbrNupon  any  other  hypo- 
thesis. 

" Experimrn*<^  made  in  this  laboratory  with 
the  greatest  care  and  exactness,"  says  Dr.  Liebig 
in  reference  to  his  own  laboratory  at  Gienen, 
''have  plaoed  the  presence  of  ammonia  in  rain- 
water beyond  alldoubk  It  has  hitherto  escBiMd 


observation,  because  it  was  not  searched  for. 
AU  the  rain-water  employed  in  this  inqtiiry  waa  ; 
collected  six  hundred  paces  south-west  of  Cam-  ; 
sen,  whibt  the  wind  WM  blowing  in  the  difiBctioii  { 
of  the  town.  When  several  pr un  Is  of  it  were 
distilled  in  a  copper  still,  and  tho  tirft  two  or 
three  pounds  evaporated  with  the  addition  ol  a 
llttfe  moriatio  acid,  >  very  distinct  crywtiilllwitkwi  j 
of  sal  ammonko  WM  obtained ;  the  oiyitals  hnd  | 
alway^i  a  brown  or  yellow  colour.   Ammonia  may 
likewise  be  always  detected  in  snow-water.  Crys-  i 
talsofselammoniaowereobtidnedbyevipovnting  f 
in  n  vessel  with  mniintic  acid  several  pounds  of  ; 
enow,  which  were  gathered  fr'>m  tlie  onrracc  of  1 
the  ground  in  March,  when  the  snow  had  a  depth 
of  ten  inohes.  Ammonia  was  set  free  from  tluiee  | 
crystals  by  the  addition  of  hydrate  of  lime.  The 
inf  rior  layers  of  snow  resting  npon  the  grcMind 
contained  a  quantity  decidedly  greater  than  those 
upon  the  Mofiwe.  It  is  worthy  of  observntaoB 
that  the  ammonia  contained  in  rain  and  mow 
water  possesses  an  offensive  smell  of  pcr?;piration  i 
and  putri tying  matter, — a  fact  which  leaves  no  ' 
doubt  respecting  its  origin.  Uiinefield  has  proved  : 
that  all  the  springs  in  Qreiftwalde^  Wick,  Mdena,  j 
and  Kostenhagen,  contain  carbonate  and  nitrate 
of  ammonia.   Ammoniacal  salts  have  been  die-  | 
covered  in  many  mineral  springs  in  Kisaingen 
and  other  plaees.  The  ammonia  of  these  salU  i 
can  only  arise  from  the  atmosphere.    Any  one 
may  satisfy  liimself  of  the  prc'^rnce  of  ammonia  ; 
in  rain  by  simply  adding  a  little  sulphuric  or  ' 
mnriatieaoidtoa^antityof  rain-water,  and  by  t 
evaporating  this  nearly  to  dryness  in  a  clean  por-  ! 
celain  basin.    The  ammonia  remains  in  the  resi-  | 
due  in  combination  with  the  acid  employed  i  and  i 
may  be  detected  either  by  the  addition  of  a  littia 
chloride  of  platinum,  or,  more  simply,  by  a  little  j 
powdered  lime,  which  separatrs  the  ammonia, 
and  thus  renders  sensible  its  pecuiuir  pungent 
smeU.  The  sensation  pwoeived  upon  moistening 
the  hand  with  rain-water,  so  dillerent  from  that 
produced  by  pure  distilled  water,  and  to  which  I 
the  term  softness  is  vulgarly  applied,  is  also  due 
to  the  earbmiate  of  ammonia  contained  in  the 
former."    "We  cannot  doubt,"  says  Saussure,  j 
"  that  ammonia  exists  in  the  atmosphere  :  f^r  we  i 
know  that  sulphate  of  alumina  (common  alum)  | 
is  gradually  converted  into  ammoniacal  aloai  by  , 
exposure  to  the  air."   Other  distinguished  clieni-  t 
ists  have  repeated  Dr.  Liebig's  experiments  upon  ; 
rain-water ;  and  have,  like  himself,  not  only  found 
it  to  contahi  ammonia,  but  very  distanotly  recog- 
nised in  the  amm  niu  yielded  by  it  the  odenmve 
odour  of  animal  perspiration,  excrements,  and  ' 
putrefiBbCtion.    The  ammonia  evolved  from  the 
decay  of  animal  matter  rosh^  into  combination 
with  carbonic  amd  to  form  carbonate  of  ammo- 
nia, or  the  vapour  or  vohitile  matter  of  what  is  I 
popularly  termed  smelling  salts ;  and  in  this  f'tnte, 
it  is  so  exceedingly  soluble  in  water  that  it  must 
immediately  deUquesoe  in  the  humid  vapWBi 
with  which  it  meets,  and  be  held  in  meehanloal  v 
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11  BitstiiM  with  them  tffl  they  liriDgHtiMk  to  «h* 

II  ground  in  the  first  fall  of  rain  or  enow.  Rain- 
water,  in  consequence,  inu'-t  always  contain  am- 

1 1  moma,  and  possess  a  decidedly  manurial  power ; 

1 1  jet  Um  in  winter  or  spring  than  in  sammer, — 

i  I  less  on  the  second  day  of  any  constant  rain  than 
I  on  the  first, — less  nftrr  a  brief  than  fifter  n.  long 

I  interval  of  drought, — and  most  of  ail  in  a  thun- 
,  dflr«ho«rar  at  the  end  of  a  long  traet  of  dxy  and 
•tmnj  weather.  Dr.  Liebig  supposes  the  quan- 
tity of  ammonia  in  a  pound  of  rain-water  to 
amount,  on  the  average,  to  about  one-fourth  of  a 
gnin;  while  the  reviewer  of  bis  '*Oiganio  Chem- 

•  -  'nlbey**  in  the  Quarterly  Journal  of  Agrioohare^ 
'  computes  it  to  amount  only  •092  of  a  grain; 
,  and  they  very  probably  ditfered  in  their  esti- 
'  mates,  aolely  on  aeoomit  of  the  fbrmor  having 
J  used  the  rain-water  of  orr;i<i.inal  showers,  and 

the  latter  the  rnin  'vntcT  of  fri  <[ucnt  rains.  On 
I  hr.  liiebig's  computation  applied  to  the  rain- 
gauge  of  Oermany,  the  quantity  of  ammonia  teof 
'  Dually  deposited  by  rain  upon  every  26,910  square 
feet  of  la,nd  is  upwards  of  eighty  pounds :  and 
according  to  his  reviewer's  computation  applied 
I  to  the  rain-gauge  of  Scotland,  the  quantity  of 
ammooin  and  of  oommon  salt  annually  deposited 
I  l)T  rain  upon  every  acre  of  land  is  respectively 
1  71s  and  041  4  pounds.   Some  portion  of  the  ara- 
I  mouia  which  fails,  indeed,  will  be  re-evaporated 
^  wHh  the  water;  hot  quite  enon^  of  it  must 
sink  into  the  soil  and  operate  upon  ve^rr-tnti  n, 
'   to  act  as  both  a  stimnlatiTicr  and  an  alimentary 
[  manure, — at  once  preparing  the  materials  around 

•  it  ftrtlie  plant's  aarinulation,  ffiapofing  the  tiM^ 
I  i^les  to  absorb  the  food  presented  to  them,  and 

•  entering  the  interior  of  the  plant  chiefly  to  con- 
:  tribute  its  azote  to  the  pluit's  nitrogenous  secre- 
1  tioiMy  partly  to  uttdergo  other  touuformationt  in 
1  >  the  economy  of  the  plant's  growth  and  matura- 
'  tton,  and  partly  to  remain  unaltwed  and  act  as 
[  an  interior  stimulant. 

>  Ihe  qoanttty  of  asote  in  eaofa  eighty  pounds 
I '  of  ammonia,  which  Dr.  Liehig  eomptttes  to  be 

annnally  deposited  l>v  rain  npnn  every  26,910 
.  •  square  feet  of  land,  is  so  great  as  seventy  pounds ; 
and  this  is  modi  mow  than  the  quantity  con- 
tained in  all  the  ^nten  and  vegetable  albumen 
of  any  average  crop  of  wood,  hay,  or  hect-root 

<  which  that  extent  of  land  can  produce,  yet  less 
than  the  gluten  and  vegetable  aSramen  of  the 

\  straw,  roots,  and  grun  of  a  erop  of  com.  The 
mere  ammonia  of  rain-water,  therefore,  affords 
an  ample  supply  of  azote  for  trees,  grasses,  and 
,  j  green  crops,  but  must  be  supplemented  with  ni- 

I  irogenons  manures,  such  as  those  of  the  Arm- 
yard,  for  all  cereal  crops  ;  yrt,  in  rvcrj  case,  it 
is  Po  strongly  and  even  necessarily  alimentary  as 

ito  afford  a  very  broad  aud  easy  explanation  of 
the  ftot,  that  artifioial  wmterings  with  the  water 
.  of  streams  are  generally  a  miserable  gubstitutc 
j  for  the  rains  of  heaven.   [See  dIbo  the  articles 
AaiuTioa  and  Azotb.]  The  juices  of  maple-trees, 
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emit  a  strong  odour  of  ammonia ;  the  products 

nf  thr-  distillation  of  floweT;8,  herbs,  and  roots 
with  water,  and  all  extracts  of  plants  made  for 
medicinal  purposes,  ooutain  ammonia ;  the  trans- 
parent, gdatinoua  pulp  of  the  nnripe  almond  and 
peach,  when  treated  with  alkalies,  emits  a  large 
proportion  of  ammonia  ;  the  fresh  or  nnwithered 
leaf  of  the  tobacco  plant,  contaiua  auunuaiacai 
salts;  the  jnloe  of  a  woonded  vine,  ev^Mvated 
with  a  few  drops  of  muriatic  acid,  evolves  much 
ammonia;  and,  in  short,  the  juice  of  ih>^  roots, 
the  stem,  the  blossoms,  and  the  fruit  ut  ail  aibu- 
minons  phnts,  in  an  unripe  stage,  have  been 
pvDved  by  experiment  or  may  be  inferred  from 
analogy,  to  contain  both  ammoniacal  and  sac- 
charine matters,  and  to  be  in  consequence  under 
the  predse  diemioal  oondltions  tor  forming  aao- 
tised  secretions  and  products.  But  while  the 
plants  are  ripening,  the  juices  gradually  dry  up, 
the  ammonia  diminishes  in  quantity,  the  sugar 
disappears  akag  with  the  ammonia,  and  the  per- 
manent nitrogenous  prodnota  of  the  plants,  such 
as  albumen,  gluten,  and  vegetable  casein,  com- 
prising all  the  most  nutritious  and  valuable  con- 
stituents of  most  cultivated  crops,  are  evolved. 

Animal  manore  exerts  a  very  complex  action 
upon  plants  ;  yet,  as  regards  its  supply  of  nitro- 
gen, or  its  agimcy  in  assisting  the  formation  of 
nitrogenous  products,  it  acts  only  by  its  contri- 
butions of  ammoi^  Either  an  tnenased  quan- 
tity of  any  one  kind  of  it,  or  the  tiro  of  any  vari- 
ety of  it  whirh  is  richer  in  ammonia  than  varie- 
ties previously  used,  occasions  both  an  increase 
in  the  numbor  of  grains  or  seeds  In  a  crop,  and 
an  enlargement  of  the  proportion  which  their  ni- 
trngenoug  contents,  such  as  glnten  and  albumen, 
bear  to  their  other  constituent  elements.  Wheat 
grown  on  a  soil  manured  with  oow-dnng— a  man- 
ure whidi  evolves  less  ammonia  than  mo8t  other 
animal  manures— has  been  found  to  contain  only 
11*95  per  cent,  of  gluten,  and  62'34  per  oent.  of 
amylin  or  starch ;  while  wheat  grown,  in  the 
same  circumstanoes,  on  a  soil  manured  with  hu- 
man urine— a  manure  reniarkahly  rich  in  ammo- 
nia— has  been  found  to  contain  35*  I  per  cent,  of 
gluten,  or  nearly  tiiree  times  the  proportion  o'Jn- 
taincd  in  the  other.  Vte^  the  most  prori^inent 
ingredient  in  urin^  is  converted  by  putr  fh  ti  n, 
or  under  the  influence  of  heat  and  mo>sture,  into 
carbonate  of  ammonia,  or  tiie  verrform  of  am- 
momaoal  salt  which  exists  so  larffi^y  in  solution 
in  rain-water;  native  urine  contains  also  a  pro- 
portion of  both  the  phospha^  and  the  muriate 
of  ammonia ;  so  that  putrid/urine  is  a  singularly 
powerfitl  combination  of  aldmoniaeal  forces,  and 
may  easily  he  understood'  to  elicit  the  formation 
of  threefold  more  gluten  in  a  grain  crop  than 
can  result  from  the  action  of  so  com]Mtiatiyely 
fteble  an  ammoniai^  manure  as  cow-dung.  Gu- 
ano operates  as  ^^tnighty  manure  almost  exactly 
on  the  same  principle ;  for,  when  genuine,  it  con- 
sists solely  of/ihe  urate,  the  oxalate,  the  phos- 
phate, and  thft  caxbonate  of  ammonia^  and  a  few 
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eartby  salts.  Sac  Urixe.  Guaxo,  and  Makurbb. 
£veii  plants,  such  as  tobacco,  goosefoot,  borage, 
and  Biukflower,  whidi  require  nitmtea  m  neoes- 
niy  constituents,  owe  their  nitric  acid  to  the 
transformation  of  ammonia,  and  thrive  only  when 
thej  are  fed  with  large  supplies  of  ammonia,  and 
when  the  action  of  ^e  vao^B  rays  is  8uffi<»ently 
pow«ful  BO  to  disengage  oiygen  within  their 
leaves  and  stem  that  it  may  oomhiiie  with  the 
ammonia  to  form  nitric  acid. 

Ammonia,  in  its  ordinary  form  of  carbonate,  is 
exceedingly  volatile,  and  makes  a  gradoal  ud 
constant  escape  from  all  such  animal  mnnuro  as 
lies  on  the  surface  of  the  ground,  ur  is  otherwise 
ezpoKd  to  the  open  air.  All  the  pungent  por- 
thm  of  the  odour  from  stables  and  dung-heaps 
consists  wholly  of  particles  and  volumes  of  am- 
monia, in  the  act  of  escaping  and  of  becoming 
diffused  through  the  atmosphere.  If  any  quan- 
tity of  animal  manure  lie  for  a  sufficient  time 
either  in  a  heap  or  distributed  over  the  mere 
surface  of  soil,  it  will  lose  all  its  ammoniacal 
matter,  and  become  a  mere  carbonaceous  residue 
cloedy  similar  in  nature  to  charcoal.  But,  on 
the  contrary,  when  the  ammonia  yielded  by  any 
substance  is  either  evolved  in  the  form  of  a  sul- 
phate, a  phosphate,  a  muriate,  or  an  oxalate,  or 
is  reduced  by  foreign  oombination  tnun  a  volatile 
to  a  fixed  condition,  it  is  a  permanent  or  insep- 
arable constituent  of  manure,  and  is  expended, 
without  one  particle  of  loss,  in  blimuhiting,  nour- 
ishing, and  maturing  the  processes  of  vegetation. 
Sal  ammoniac  or  muriate  of  ammonia  is  a  famil- 
iar in^^tarjcc  of  a  fixed  salt  of  ammonia,  possess- 
ing lull  ammoniacal  influence  upon  plaulii,  uud 
yet  perfectly  free  from  both  volatility  and  am< 
moniacal  odour;  and  a  soluble  sulphate  of  am- 
monia of  precisely  kindred  properties  to  this  salt 
is,  jointly  with  carbonate  of  lime,  formed  by  the 
oombination  of  gypsum  with  carbonate  of  ammo- 
nia, either  as  existing  in  raiu-v,  ;it(  r  ur  n/;  imme- 
diately evolved  out  of  animal  decouiponition. 
The  strewing  of  stabh^s  and  the  sprinkling  of 
dung-heaps  with  gypsum,  therefore,  are  practices 
which  both  prevent  the  disagreeable  odours  of 
pCitrefaction  and  save  a  IhT^e  proportion  of  the 
most-  valuable  manure;  and  the  strewing  of  gyp- 
sum npH>n  a  meadow  so  oomplctcly  fixes  the  por- 
tion of  cai;bonate  of  ammonia  in  rain-watw  whi^ 
would  othei*w!se  go  off  in  evaporation,  as  to  ren- 
der the  grasses  both  luxuriant  in  growth  and 
eminentlynntritious  in  constitution.*  "  In  order 

•  When  putrid  urine  or  the  draining  of  dungbillfi. 
in  estate  emitting  an  ainmoniaed  suell,  is  distributed 
over  an  arable  field  for  manure,  a  sprinkling  of  gyp- 
•uiu  or  of  chloride  of  calcium  ought  to  be  made  upon 
the  field  to  convert  the  amtiionia  into  a  fi.xcd  salt. 
But  a  better  practice  is  to  fix  all  the  amoioiiia,  by 
means  of  gypsum,  chloride  of  ealeiain,  superplios- 
phate  of  liiile,  muriatic  acid  or  sulphuric  acid,  in  the 
stable,  in  the  waier-eloset,  and  in  all  other  places  ! 
where  the  ammonia  is  generated.  A  basin  of  run-  | 
centrated  muriatic  acid,  properly  situated  in  a  water, 
closet,  will  prevent  disagreeable  <»Sottrs.  and  convert 
■U  the  aaMtoaiaoal  gases  of  tbe  place  h)to  saUaromo. 


to  form  a  conception  of  gypsum,"  says  I>t.  Lie- 
big,  it  may  be  sufficient  to  remark  that  lOO  lbs. 
of  burned  gypaum  fizaa  aa  much  ammrmia  in  the 
soil  aa  6^860  lbs.  of  h<nBe*a  urine  would  yield  to 

it,  even  on  the  supposition  that  all  the  nitrogen 
of  the  urea  and  hippuric  acidt  were  absorbed  by 
the  plants  without  tha  amallaat  loss,  in  the  form 
of  carbonate  of  ammonia.  If  we  ftirniab  to  a 

field  40  Ihs?.  of  gypsum,  and  if  we  suppose  that 
the  tenth  part  of  this  enters  into  plants  in  the 
form  of  sulphate  of  ammonia,  we  would  actually 
supply  nitrogen  sufficient  f  tr  100  lbs.  of  hay,  50 
lbs.  of  wheat,  or  60  lbs.  of  clover.  W:it«  r  is  ab- 
solutely necessary  to  effect  the  decompot>itioa  of 
the  gypsum,  on  acoonnl  of  its  diffioolfc  aolability, 
(one  part  of  gypsum  requires  4(X)  parts  of  water 
for  solution,)  and  also  to  assist  in  the  al>sorptioa 
of  the  sulphate  of  ammonia  by  the  plants :  henco 
it  haj^wna  that  the  influence  of  gypsum  ia  not 
ohaervable  on  dry  fielda  and  meadows ;  while  the 
gaseous  carbonate  of  ammonia  formed  by  the 
decay  of  animal  manures  on  such  fields,  on  the 
other  hand,  doee  not  fail  in  producing  a  fiiTmiT- 
able  effect.  The  deoompositioa  of  ;zyy)sum  by 
carbonate  of  ammonia  does  not  tr^:  j  lacc  in- 
stantaneously ;  on  the  contrary,  it  proceeds  very 
gradually ;  and  this  explains  why  the  action  of 
the  gypsum  lasts  for  aamal  years.**  fieeOTPsuiE. 
Alumina  and  peroxide  of  iron  form  ^'lid  com- 
pounds with  anmionia ;  salts  of  alumina  or  iron 
combine  with  ammonia  to  form  true  ammoniacal 
salts;  and  minerals  contumng  ahunina  or  oxide 
of  iron  attract  ammonia  from  the  atmosphere  and 
retain  it.  Soils,  therefore,  which  contaiu  burnt 
clay  or  oxides  of  iron  absorb  ammonia  from  l>utii 
the  atmoapbere  and  ndn-water,  maheeuoh  chem- 
ical combinations- with  it  as  to  constitute  fixed 
salts,  cnntnhiite  it  in  those  combinations  to  act 
manurialiy  upon  phints,  and  thus  perlorm  tue 
aame  fertOiangoflice  aa  a  mineral  acid  would  do, 
if  extensively  spread  over  their  surface.  Coal 
soot,  as  is  well  known,  exerts  a  highly  beneficial 
action  as  a  top-dressing;,  when  not  employed  in 
a  greater  proportion  than  about  SO  or  S5  bnah^ 
per  acre,  and  is  apt  to  stunt  and  scorch  and  kill 
ve^^etation  when  employed  in  excessive  quantity  : 
and  it  owes  both  its  l^neficial  and  its  miiichie- 
vous  power  to  Uie  presence  of  a  large  proportion 
of  sulphate  of  amm^mia,— 4hia  aalt  acting  fertllis- 

nia;  and  any  of  tbe  other  substances  which  we  bave 
named — and  which  are  both  low  in  price  and  easy  of 
beinp  procured — will  collect  and  concentrate  the  am- 
moniat  al  ),'asesof  the  >.tahh",  the  cow-hou^e.  the  |  i-. 
gery,  tbe  poultry-yard,  and  every  other  part  of  the 
iurmery.  Tbe  ammonia  which  usoatly  eftcapea  in 
the  form  of  gas  in  the  stable  i»  not  only  lost  to  the 
farmer,  and  tiuxiou.s  to  the  eyes  of  horses,  but  it 
work>  a  stiow  and  steady  (ie*truction  of  the  wall»  of 
tbe  edifice,  combining  with  the  lime  of  the  mortar 
to  form  nitric  acid,  and  eoavertiiig  tbe  whole 

of  the  l:;Tie  into  the  condition  of  soluble  nitrate.  This 
niiocliiL'vuus  ebemical  proceiss  in  Ftables  is  knowa  in 
Germany  by  the  Special  name,  salpeterfrass. 

t  Hippuric  acid  is  a  constituent  of  the  urine  of 
herbiToroas  animals;  and,  during  putrefiiction,    de-  . 
eomposed  into  benaoic  acid  aad 
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inglj  in  moderate  dosea,  and  in  mlxttire  with  the 
carhonaceotts  matter  of  the  soot,  and  possessing, 
in  large  dotes,  a  degree  of  energetic  causticitj 
'  "rioA  opmtef  ivith  dettntetive  Tiolenoe  cm  tlie 
'  tender  organs  of  plants. 

Aniinonia,  in  all  its  manurial  action,  appears 
I  t4>  upeiate  Infiit  in  a  state  of  natural  mixture  with 
I  the  nrioiu  ingndiente  of  fum-Twd  dung,  and 
\  next  best  in  a  state  of  thorough  mixture  with 
*h*  several  vc^ttuble  and  uiiueral  ingredients  of 
]  i  iong-wrougiit  arable  soil ;  so  that,  in  order  to 
'  its  nuNt  benefioial  dfeett  Mug  d«v«loped,  H 
either  ought  never  to  be  distributed  in  a  sepa- 
n\tii  or  concentrated  condition,  as  in  that  of  salts, 
,  guiuu,  or  putrid  mine,  or  ought,  previous  to  dis- 
,  tribotion,  to  be  ihorongUj  mixed  wilh  %  burge 
proportion  of  loamy  and  vegetable  soil.   The  ni- 
'  trogen  which  it  supplies  to  plants  requires  to  be 
ia  cmbinatiou  wiiii  certain  other  elements,  in 
'  trior  to  aerfe  m  tbe  nuMft  suitable  food  or  the 
'  peealiir  nomuhlltent  of  animals;  and  these  other 
I  elements  are  usually  furnished  in  the  most  efieo- 
I  tir«  proportions  either  by  average  farm-yard  man- 
j  n»  w  by  a  oomplez  and  thorough  mixatioin  of 
I  chemical  manures  with  the  soil  of  arable  lands 
•  or  the  virgin  soil  of  forests.    Ammonia,  though 
I  dnji  useful  and  often  iudisptinsable,  does  by 
I  BstaeuiB  nqoire  to  be  in  every  instanee  supplied 
I  to  tbe  ground  evuD  aa  an  ingndieat  of  fiurm-yard 
;  inanare,  and  still  less  in  any  stich  concentrated 
I  km  as  that  of  guano,  putrid  urine,  ammoniacal 
I  alta^  or  ammonincal  water;  for  wbeo  any  soil, 
wbatbsr  newly  reclaimed  from  the  forest,  or  en- 
riched by  prolonged  fallow,  or  worked  into  prime 
^  cdkditioa  by  jadidotu  cropping,  contains  a  suffi- 
'  cieni  fDppty  of  the  other  ingredients  reqnifed 
'  ('jt  combination  with  nitrogen,  the  ammonia  ob- 
tained from  the  atmosphere  may  be  perfectly 
wtple  for  every  purpose  of  luxuriant  vegetation. 
'  fiwAinmrA,  Aaoxs,  Huxcs,  MAVirKS,  waA  Fooo. 
I  The  action  of  an  vtificial  supply  of  amnwinia, 
tren  in  the  main  capacity  of  this  substance  as  a 
source  of  nitrogen,  is  Umited,  like  that  of  hu- 
I  BOS  as  a  source  of  carbonic  acid,  chiedy  to  an 
acceleratioa  and  rase^  to  an  aogmentation  in 
thi-  devclopinent  of  our  cnltivntrrl  plants;  and 
wiicn  the  supply  is  made  in  any  incautious  or 
coocen^ted  form,  it  overstimulates  the  plants 
,|  to  tbe  dinunntion  or  ezlianstion  of  thwr  Tital 
nierp'T.  or  eveu  exerts  such  a  caustic  power  upon 
1}  their  roots  or  foliaf^e  as  Bpeedily  t  »  kill  them. 
^  isj  ammonia,  exhibited  to  plauts  iu  the  form  of 
seuntie  vapour,  is  eertain  to  peril  their  vpge- 
tatioQ.  Ammoniacal  water,  such  as  is  obtained 
I  m  th'?  manufacturing  of  coal  gas,  though  used 
i  «ith  u  highly  fertilizing  effect  in  various  capaci- 
I  tiei,sad  partieidarly  as  a  top-dressing  to  grass 
>  lands,  yet  requires  t^  be  employed  with  consider- 
I  able  caution,  and,  if  administered  in  too  great 
I  strength,  wiU  work  utter  mischief  and  disaster, 
j  Tbis  fiqoid,  as  procured  at  the  poUfe  works,  is 
^  of  three  different  strengths,  and  might,  in  any 
iaitanoe,  have  its  streiigtb  tested  by  instruments; 


yet  it  ought  never  to  be  apjilicd  till  so  far  diluted 
with  rain  or  river  water  that  it  will  not,  when 
tested  on  a  grass  sward,  farther  discolour  the  : 
narrow  root-leaves  of  any  of  the  grasses  than  1 1 
slightly  to  lighten  the  tinge  of  their  verdure.  |  i 
Kven  genuine  guano,  in  npitc  of  iS^  M-ell-estah-  't 
iifiheU  and  very  great  power  us  u  icrtilizer,  pos-  ^  \ 
sesMS  snch  a  canstie  snperabnndanee  of  ammoni-  j| 
acal  matter,  that,  if  applied  to  the  soil  in  an 
undiluted  state  or  not  well  mixed  with  a  very 
large  proportion  of  mineral  ingreuieDts,  it  will 
serioody  iiyuze  most  Icinds  of  phints,  and  rapidly 
kill  not  a  few.    Yet  the  fixed  salts  of  ammonia, 
paiticularly  the  sulphate,  the  muriate,  and  the 
phosphate,  require,  for  quite  an  opposite  reason, 
to  be  thoroughly  diluted  with  firadgn  matters,  or 
administered  only  as  ingrediential  parts  of  com- 
pound manures;  for  when  exhibited  in  powder,  in 
solution  with  water,  or  in  mixture  with  only  a 
small  proportion  of  soil  or  other  mineral  dihient, 
they  remain  in  a  chief  degree  inactive,  and  are 
but  very  limitedly  absorbed  by  plants.    The  true 
cause  of  their  efficiency  to  any  extent  in  the  soil  is 
believed  by  BooBdngavlt  to  be  llieir  reoonvenion, 
hy  means  of  calcareous  matter,  into  carbonate  of 
ammonia ;  and  a.s  this  reconversion  is  invnriablv 
resibtuU  iu  the  laboratory  or  upon  the  surface  of 
the  ground,  and  takes  plaoe  only  in  tbe  peenliar 
and  complicated  dtonmstanccs  of  their  contact 
with  other  manures  and  partial  exclusion  from 
the  air  in  diffusion  through  the  soil,  they  exert 
their  amtnoniaeal  force  upon  v^^etation  just  or 
very  nearly  in  the  degree  of  their  removal  from 
an  undiluted  or  unmixed  oonditi<in.    A  true 
knowledge  of  the  complicated  relations  of  nio- 
monia,  will  Unis  tend  to  fix  attention  u{ion  it 
chiefly  as  an  ingredient  in  rain-water  and  in 
compound  manures,  and  will  inculcate  extreme 
caution  respecting  its  undiluted  or  concentrated 
artificial  use.  I 
At  a  recent  meeting  ot  the  French  Academy  j 
of  Sciences,  M.  Boussingault  made  a  comma* 
nication  relative  to  a  new  ammoniacal  roan-  ' ' 
ore.   Having  remarked  that  magnesia,  the  basis  1 
of  wluoh  has  always  been  regarded  as  injuri- 
ous  to  vegetation,  wa.s  found  in  thn  ashes  of  sVi 
vegetable."?,  and  in  &  proportion  in  accord  with 
the  quantity  of  phosphorus  also  found  in  the 
adies,  and  of  that  of  the  asote,  which  enters  into 

the  composition  of  plants,  he  was  h-d  to  infer 
that  Vegetablr  s  rmst  np?;  mil  rite  w-ith  ease  and 
advantage  the  ammouiatcd-magnesiian  phosphate. 
Being  denroos  of  verifying  thia  hy  experiment, 
he  planted  on  the  1st  of  May  last  some  early 
maize,  which  had  already  gerTninated  in  two  se- 
ries of  pots,  into  the  half  of  'which  he  had  poured 
15  grammes  (about  half  an  puaoe)  of  dovble  phos- 
phated  salt  for  each  pot.  The  two  f  ri  s  of  pots 
were  then  placed  in  the  (open  ground.  During 
the  first  twenty-five  days{  the  vegetation  was  the 
same  witih  both  series;^  after  that  there  was  a 
difference  in  favour  of  rthe  pots  which  had  been 
watered  with  the  phdsphate.    On  tbe  S6th  of 
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July  the  plants  in  them  were  double  in  heii^ht  ' 
to  those  of  the  other  series,  and  the  diameter  of 
the  stems  was  two4]iirds  tbicker.  By  the  86th 
of  August  the  proportion  had  diminished ;  the 
height  of  the  plants  watered  by  the  phosphate 
was  then  only  one-third  greater,  and  the  size  of 
tile  stems  double.  At  the  momeiit  of  their  com- 
ing to  nuttniitj,  the  phosphated  plants  bcre  two 
sound  ears,  and  one  that  had  failed  to  pomp  to 
maturity;  the  other  plants  had  only  two  ears 
eftoh-- Til.:  one  complete,  and  one  that  had 
failed.  This  was  not  all;  each  grain  of  the  ears 
of  the  phosphated  plants  wai  double  in  weight 
to  that  of  the  non-phosphated  plants.  M.  Bous- 
singault  oondttdes,  thnefore,  and  with  great  rea- 
son, that  the  salt  in  question  maj  be  used  with 
great  advantage  as  an  artificial  maniire 

diluted  ammoniacal  water,  in  the  proportion 
of  an  ounce  of  the  liquor  ammonisa  of  the  shops 
to  a  pint  of  rain  or  river  water,  has  of  late  years 
been  successfully  employed  for  cheel^int:  the  ve- 
getative power  of  potatoes,  and  prolonging  their 
suitableness  for  food.  Potatoes  immersed  during 
four  or  five  dajrs  in  tids  liquid,  retain  all  their 
edible  properties  unimpaired  throughout  a  twelve- 
month; they  suffer  no  apparent  effects  except  the 
desirable  ones  of  postponed  vegetation  and  im- 
proved appearance,  flavmur,  and  meaihieas;  and 
they  so  completely  lose  by  volatilization  all  the 
ammonia  whieh  they  absorlxid,  that  the  most 
&8tidious  person  oould  not  detect  the  fact  of  its 
erer  having  been  present.  The  action  of  the 
liquid  upon  them  makes  no  chemical  change  on 
their  composition,  but  merely  consolidates  their 
substance  and  extracts  their  moisture.  The  po- 
tatoes immediately  after  their  immersion,  require 
to  be  spread  in  an  airy  place  to  dry ;  and  pota- 
toes so  used,  and  after  being  kept  ten  months  in 
a  warm  kitchen  closet,  have  been  found  perfectly 
good.  This  easy  and  cheap  process  is  of  great 
value  Ibr  the  exportation  of  potatoes  to  the  tro- 
pics, for  adding  to  the  comforts  and  the  healthful 
diet  of  seamen,  and  for  providing  private  stocks 
of  fine  edOble  potatoes  for  the  use  of  ftndlies  dur- 
ing the  »airce  season  from  March  till  July,  Im- 
^ricrsion  in  a  Btrong  solution  of  salt  and  water 
prdljluces  exactly  the  same  efiects,  but  requires 
to  be  "^followed  by  frequent  wakings  and  steep- 
ings  in  order  to  the  removal  of  the  whole  of  the 
salt.  If  potatoes  imrnerFpd  in  diluted  ammonia- 
cal water  be  not  removed  at  the  end  of  five  days, 
but  allowed  to  remain  In  the  soloMon  dnrtaig 
tliree  weeks,  thej  are  tough  and  dirivdled  when 
removed,  and  assume  a  totally  new  character 
whvn  dried,— much  consolidated  in  bulk,  greatly 
d'jpnvcd  of  their  natural  properties,  and,  when 
boiled,  assuming  the  appearance  of  sago  or  starch, 
but,  when  n^vd  dry  and  uncooked,  having  the 
flavour  of  meal  and  some  of  the  apparent  proper- 
ties of  com. 

Ammonia  water  kiOs  fj"*—*'*  of  all  kinds,  and 
has  recently  been  found  very  serviceable  for  de- 
stroying slugs  in  fields^  vermin  in  store-houses. 


and  insects  in  hot-honses.  When  used  for  de- 
stroying rats,  it  is  far  superior  to  traps,  and  needs 
only  to  be  applied  to  the  rata*  holes;  and  when 
uaed  Ibr  destroying  insects,  it  is  at  once  cheaper, 
more  effective,  and  much  ea«5i'r  of  application 
than  tobaoGo  or  other  establi>«hed  remediee^  but 
requires  to  be  so  trsated  as  to  give  out  its  am- 
monia in  the  form  of  a  gas.  A  hole  large  enough 
to  admit  the  pipe  of  a  watering-pot  is  to  l»e  made 
near  the  bottom  of  one  of  the  doors  of  the  hut- 
house;  a  watering-pot,  contidiUng  a  quantity  of 
ammonia  water,  is  to  be  placed  aslantr  and  (o 
have  its  pipe  inserted  in  this  hole :  a  small  quan- 
tity of  turf,  wood,  or  coal  is  to  be  kindled  under 
the  watering-pot ;  and  the  ammoniacal  gas  vriil 
become  disengaged  from  the  water,  and  diffuse 
itself  thmirrh  the  house.  If  the  (jnnntity  of  gas 
introduced  to  the  house  do  not  exceed  in  volume 
one-fifth  of  the  whole  cubio  space  which  the  bouee 
comprises,  it  will  inflict  no  injiary  on  even  the 
most  delicate  stove  or  conservatory  plant,  and. 
in  less  tluui  fifteen  minutes  it  will  kill  every 
plant-Iousu  and  every  mealy  bug  within  the  walls; 
but  at  the  end  of  fifteen  minutes,  it  ought  to  be 
drawn  oflT  from  the  house  by  the  opening  of  the 
ventilators;  and  if  it  be  needed  for  the  destruc- 
tion of  the  scaly  bug,  it  must  be  applied  frum  the 
tube  of  a  retor^  or  ether  fit  vessel,  to  the  part  of 
the  plant  affected.  Ammoniacal  gas,  it  is  obvi- 
ous, might  be  used  tn  destroy  flies  and  moths  in 
the  farm-house;  and  ammonia  water  might  be 
employed  to  sweep  away  a  large  proportion  of 
vermin  from  the  farmery.  Among  the  moet  re- 
cent applications  of  ammonia  is  that  for  prevent- 
ing incrustation  on  steam-boilers,  first  suggested 
by  Dr.  Bittetbandt»  who  usss  the  chhwide  of 
ammonium  for  this  purpcse.  This  substance  does 
not  discolour  the  water,  nor  communicate  to  it 
any  unpleasant  tasto  or  smell ;  it  has  no  iiyuri- 
ous  efibct  upon  the  metal  of  tike  bdler;  it  does 
not  increase  the  density  of  the  water,  and  there- 
fore does  not  produce  '  priming nor  does  its 
application  involve  any  alteration  in  the  boilm 
now  in  genera]  use.  The  action  of  the  cUoride 
of  ammonium  is  to  change  the  carbonate  of  lime 
into  chloride  of  cnlcium,  which  is  not  deposited 
by  heat ;  and  as  the  crystallization  of  other  salts, 
such  as  the  sniphale  of  lime,  depends  In  a  great 
measure  upon  contact,  the  ahssaea  ni  midei  of 
solid  carbonate  prevents,  in  n  t^r^nt  measure,  their 
fonni^on.  In  marine  boilers  tiiis  is  very  evi- 
dent for  after  adding  dU<nride  of  ammonium,  and 
thus  preventing  the  precipitation  of  insoluble 
carbonate  of  lime,  it  is  almost  impcp'silile  to  ob- 
tain crystals  of  common  salt ;  thus  '  blowing  off' 
is  rendered  almoet  unneoessaiy. 

Ammonia,  in  several  fimns  and  in  numerous 
eomponnd^,  ^''iniewhat  extensivt-lv  UFed  in  }:•:- 
man  medicine;  but  it  is  both  sparingly  and  rathtr 
doubtingly  used  in  veterinary  practice.  In  the  j 
form  of  aromatic  spirit  of  ammonia,  in  dcses  of  i 
froTTi  one  ounce  to  tivo  oTincr?,  and  in  a  simple 
menstruum  of  warm  water,  it  has,  in  cases  of  flat- 
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tdent  ooliei  htm  administered  to  hones,  with  de- 

1 1  ddedlj  good  effect,  and  after  other  remedies  had 
I  foiled.   In  the  form  of  hartshorn,  it  is  an  useful 
;  ingredient  in  some  stimulating  liniments,  parti- 
il  oUsify sndi  ts «n used  for  paraljtio  ftflbeUons 
in  cattle.   In  the  form  of  carbonate,  it  has  been 
'  much  extolled  a=  a  specific  for  hoove  in  cattle ; 
I  bat,  when  thed  in  this  capacity  by  Mr.  Youatt, 
I  vbo  ihnjni  doubted  its  effioMjr,  it  4Ul«d.  It 
was  administered,**  says  he,  "  as  a  chemical  prin- 
ciple, it  being  supposed  that  the  alkali  would 
nwtraliie  the  aicid  gas  that  was  extricated  from 
i  iht  tameaHSag  fbod ;  Imt  it  bas  been  proved  that 
this  gas  consists  chiefly  either  of  carburetted  or 
£iilphr.rr*t-^d  hydrogen;  Twsidr?;  ^.vhich  there  is 
inother  consideration,  that,  except  administered 
'  If  maaoM  of  Read's  pump,  not  one  drop  of  the 
i  unmonia  would  jSnd  its  way  into  the  paonch." 
—  Urii  Dictionary  of  Chemi^ry. — Liehig^g  Or- 
gam  Ckanittry. — JohnMton^$  L^wrtt  on  Agrtcul- 
I  trndChmUtfji — BcnmmgauW*  Rural  Economy. 
—AnnaU$  de  Chimie  et  de  Phydque. — Qwnritriy 
Journal  of  Agriculiure. — Journal  of  the  Roynl 
1  Afriadtured  Hodety. — Loudon  s  (JardenerH  Maga- 
tm.—Touatt  on  the  Hortc. — YouaU  on  CattU. 
AMMOKIACAIi  GAB,  8AUT8»  fto.  flee  Am- 

A.MOML'M.  A  genu?  of  tender  herbaceous 
pUatfl,  of  the  Ginger  iamii/.  Seven  species,  all 
from  AMca  and  tike  East  Indies,  have  been  in- 
troduced to  the  hothouses  of  Oreat  Britun ;  and 
ab<>ut  thirteen  other  species  are  known  to  hot- 
uusts.  One  of  the  species,  A  momum  ^rana  para- 
didj  yidds  Uia  gniiu»-of-paradiie  of  tiw  diops 
ud  several  of  the  speolsB  are  regarded  in  the 
etat  as  antidotes  to  poison.  We  notice  the 
geniu  principally  on  aoooont  of  its  being  very 
generally  confooikded  with  the  oafdamom  of  tiie 
^boftf  wiueh  is  really  »  q[Wolet  of  alpinia;  with 
inn?*^.  which  ig  itself  a  genus,  eomprising  about 
oxtcfrn  specie  j  and  espedally  with  a  medicinal 
bob  of  file  badges  and  gropes  of  England,  popu- 
Uriy  called  bastard  stone-parsley,  growing  to  the 
height  of  thrpp  feet,  and  bearing  seeds  wbiob 
have  somewhat  the  smell  of  mace. 

AKOBPHA— popolariy  Baivabd  Imiao.  A 
genus  of  North  American  decidaoas  shmbs,  of 
the  Pea  tribe.    Pi^  ppedcR  are  known  to  botan- 
isti,  and  have  all  been  introduced  to  Great  Bri- 
Wa.  TIm  best  kiiowB  spedes,  iiim>i7>Aa/iiil£pioia, 
vaa  formerly  used  in  Osnlinaasaa  indigo  plant ; 
I  ind  continues  to  be  extensively  cultivated  in 
\  Britain  as  a  hardy  ornamental  shrub.   This  plant 
]  posBesses  very  considerable  beauty,  but  is  encum- 
l{  bend  with  some  fmoaa  dafeots.  Ito  ftliaga  is 
I  not  fuHy  displayed  till  late  in  spring;  and  the 
'  ends  of  its  branches  are  often  destroyed,  or  other- 
wise permanently  damaged,  by  froBt.    Its  leaves 
an  boge^  of  n  pleasant  green  ooloar,  and  bean- 

tifully  pinnated,  with  folioles  arranged  in  pairs, 
aad  an  odd  foliole  at  the  end.    Its  flowers  are 
porple  iu  colour,  and  singular  in  structure ;  and 
'  ^  tb^  gnm  in  apikes  saf«n  or  e^bt  indbea  in 
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length.    Tbe  amorpha  prodnoea  its  best  effeet 

when  planted  in  clusters  or  small  groves,  in  a 
well-sheltered  situation.  This  plant  may  l)e  pro- 
pagated either  by  layers  or  by  seeds  obtained 
from  Anenoa. 

AMPELOPBIS.  A  genua t^oraamenta!  climb- 
in;!  -I  r 111 «  nf  tlie  vine  family.  Four  species  have 
been  introduced  to  Britain  from  North  America; 
aad  two  other  sperfee  ai«  known  to  botanists. 
Two  <rf  the  species,  the  hairy  and  the  virgin 
creeper,  grow  to  the  height  rif  sixty  feet.  AU 
the  species  closely  resemble  the  vine  iu  habit, 
leaves,  and  flowers;  they  grow  witb  great  rapid- 
ity ;  and  they  are  used  for  covering  old  walls. 

AMYGT^ALOID.  A  kind  of  trap  rock.  It 
consists  of  a  greenstone  or  fine  trap  with  small 
imbedded  spheroids  of  other  mineral  matter,  of 
the  ganeial  form  of  almonds.  It  is  a  oompara- 
tlvcly  rare  rock  ;  and  yields  by  disintegration 
the  same  sort  of  general  soil  as  most  varieties  of 
greenstone,  basalt,  and  olivine  porphyry. 

AMTODALU&  SsoAkmomd. 

AMYLIXE.  A  farinaceous  substance  of  a  na- 
ture intermediate  bctwepn  ?tarch  and  gum.  It 
is  soluble  in  boiling  wat^r ;  and  yields  by  evapo- 
ration a  pale,  semi-transparent,  brittle  snbstanoe, 
which  is  insoluble  in  alcohol,  but  soluble  to  any 
extent  in  water  at  144",  and  8olul)le  in  ten  times 
its  weight  of  cold  water.  Starch,  dissolved  in 
twdva  timea  ita  weight  of  water,  and  exposed  to 
the  air  for  two  years  in  a  shallow  capsule,  becomes 
a  gray  liquid,  covered  with  mould,  free  from  smell, 
and  without  action  on  v^etable  blue  colours; 
and  an  analysis  of  tiiis  Hqnid  will  abow  that  ooe- 
fourth  of  the  starch  by  wei^t  has  dtsappearsd, and 
that  the  remainder  has  passed  into  amyline,gaai, 
sugar,  starchy  lignine,  and  lignine  mixed  with 
eharooal, — the  sugar  alone  ammmting  to  one-half 
of  the  starch.  The  wetd  oa^tfie  is  soraetimes, 
though  incorrectly,  used  to  express  the  sum  of 
nutritious  matter  in  albuminous  vegetables;  and 
the  epithet  amykceons  Is  often  applied  to  the 
c«i%al  gr.iins  and  other  plants  which  yield  the 
fine  flour  from  which  starch  can  be  made. 

ANACABDIUM.  See  Cashkw  Nut. 

ANAOAIiUS.  flee  PmrminL. 

ANAQTRIS,^popalaily  BcAir-TEcroii..  A 
genus  of  tender  evergreen  phniHe,  of  the  Pea 
tribe.  The  broad-leaved  species  grows  ten  feet 
high,  and  was  introdaoed  from  Teneriffe  in  1810; 
the  Nepanl  spedes  grows  eight  lest  high,  and 
was  introduced  from  Nopaul  in  1821 ;  and  the 
fetid  or  stinking  species  grows  nine  feet  high, 
and  was  introduced  from  Spain  in  1670.  The 
last  has  sported  itself  into  several  varieties,  and 
acquired  hardiness  of  habit.  Its  leaves  are  hoary 
in  all  the  vnrictic?'.  but  oMong  and  narrow  in 
some,  and  oval  and  moderately  broad  in  others ; 
and  its  flowen  am  nnmeroniy  of  a  bright  yellow 
colour,  and  produced  from  the  sidsaof  thebnsnohet 
like  those  of  laburnum. 

ANALOGY.  A  certain  relation,  cormp<md- 
enoe^  or  agreement^  between  sevenl  tbii^p  in 
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fome  respects,  whiffh  yet  differ  in  others.   Or,  in 
■  respect  to  the  process  (<f  UioUj^ht,  that  sort  of 
Kaaoning  by  which  we  argue  from  known  to  un- 
known resembknees. 

The  second  kw  of  philosophizing  laid  down  by 
Sir  Isaac  Newton,  recommends  dniwinpj  conclu- 
sions from  analogy  where  the  resemblance  be- 
tween the  things  compared  is  strong.  "  Of  nat- 
und  cffaott  of  tlw  nme  kind,**  says  that  law, 
I  ''the  '^ame  causes  are  to  be  assigned  as  far  as  it 
I  can  be  done.    As  of  respiratiun  ia.  a  man  and  in 
a  beafit ;  of  the  descent  of  stones  in  Europe  and 
•  inAmerioa;  of  b^t  in  a  culinary  fire  and  In  the 
i  sun;  and  of  the  reflection  of  light  in  the  various 
!  planet  a  "    Where  the  analogy  is  so  very  inani- 
j  feat  as  in  the  csl&&6  here  adduced,  the  conclusion 
I  drawn  from  it  approaflhee  to  absolute  oerlainty ; 
'  and,  in  many  oises,  we  have  no  better  way  of 
'  reasoning  from  what  h  known  to  what  is  un- 
known.   The  arguments  by  which  Sir  Isaac 
I  Newton  eateblishet  the  truth  of  the  siyat«n  of 
I  nnivenal  gravitation  arc  precisely  of  this  sort, 
i  He  proves  that  the  planets,  in  their  deflections 
towards  the  son,  are  all  governed  by  the  same 
analogy  that  ia  obaerfahb  in  the  dctfeetions  of 
I  the  earth  towards  the  sun»  and  of  the  moon  to- 
'  ^  wards  the  earth,  as  well  as  of  a  body  projected 
j  obliquely  at  the  earth's  surface  towards  its  cen- 
tre: whoioe  he  infierB,  with  the  fbroe  of  demon- 
stration, that  all  theae  deflections  spring  from 
I  the  same  cause,  or  arc  governed  by  one  and  the 
same  law,  to  wit,  the  power  of  gravitation,  by 
whidi  a  heavy  body,  when  unsupported,  natn- 
mlly  ftib  to  the  groimd. 

Bnt  there  is  a  natural  pronencss  in  men  to 
:  carry  arguments  dra^vn  from  analogy  too  far ;  so 
,  that  this  law  of  philosophizing  requires  to  be  in- 
'  terpreted  wiOi  mora  atriotnem,  and  its  abuses 
I  more  carefully  g;uarded  against  tlian  ar.y  other. 
[  That  principle  of  humnn  thought  by  which  we 
I  form  numerous  combinations  among  the  objects 
'  of  our  knowledge,  aooording  to  real  or  aappMed 
resemblances,  is  eontinually  prompting  us  to 
. ;  carry  comparison  farther  than  the  nature  of 
I  things  Will  warrant.   We  are  always  apt  to  judge 
I  of  things  little  known  bj  those  with  whiflli  we 
.  I  are  familiar ;  and  to  trim  similitudes,  which, 
i  j  thf>njrh  often  the  mere  sugjyostions  of  our  imagi- 
I .  nation,  we  are  apt  to  mistake  for  discoveries  of 
reason.  Natural  historians  are  fbnd  of  tracing 
:  an  analogy  between  the  three  kingdoms  of  na- 
I ;  tnrc, — the  nninml,  the  verrf'tablc,  nnd  the  min'-ral. 
I  The  analogy  between  aniniais  and  vegetables  is 
I  doubtless  in  mmj  sasss,  very  striking.  They 
i  are  both  of  an  organized  or  vaaeolar  stnieture ; 
I  both  grow  and  expand  from  minute  germs  by 
assimilating  nourishment  from  the  different  ele- 
ments ;  both  are  capable  of  reproducing  their 
i  kinds  by  the  generation  of  ova  or  seeds.  These, 
and  vari  iti'^  other  points  of  analogy  h  twcen 
plants  and  animals,  are  sutfioiently  striking,  aud 
'  have  been  admitted  by  all :  sec  our  article  Aki- 
!  KAui,  But  BfttofalistB  haTB  not  stopped  hera : 


they  haVe  e x  It  uded  to  vegetables  properties  whIdi 
can  only  belong  to  sentient  beings.    It  is  thus  I 
that  they  have  ascribed  to  plants,  a  state  of  sleep 
and  of  Wikefiilness,  a  power  of  Wontary  motion, 
and  a  oapacity  of  avoiding  danger,  till  at  length  ■ 
they  have  not  hesitated  to  ascrilK-  to  tliem  ac-  ; 
tual  sensibility  and  perception,  and  have  elevated  ^ 
them  tothe  very  rank  of  living  creatures.  "  Trees," 
says  Mr.  White,  ** an  animated;  they  ham  their 
food,  their  enjoyments,  their  grief,  their  health, 
their  illness,  their  watching,  their  sleep,  their  ' 
emanations,  their  absorptions,  their  infancy,  their  . 
growth,  their  puberty,  their  tmushood,  and  their  j 
love.   The  man  who  doe.-*  not  find  in  ^gitnalff 
younger  brotherts,  aud  in  plants  cousins,  more  or 
lefis  removed,  is  unacquainted  with  his  own  nar 
ture,  and  is  devoid  of  the  elements  of  mosali^.** 
[On  the  Gradaiiont  in  Man,  p.  6.]   This  is  a  O0ll<-  : 
siderable  stretch  of  analogy;  but  it  is  exceed-  | 
ed  by  that  spirit  of  generalization  which  would  . 
ascribe  life  and  sensibility  to  stones.  "Tbt 
vegetation  of  stones,"  says  the  biAop  of  Usilf  • 
daff,  "hath  been  admitted  by  many;  nnd  some 
have  contended  that  minerals,  as  v(Ai  as  animals 
and  T«fetaUes,  spring  from  seed ;  the  greatest  * 
being  nothing  but  the  expansion  of  the  parts  of 
a  minute  grain  of  sand."    "  I  do  not  know,"  adds  | 
he,    whether  it  would  be  a  very  extravagant 
conjecture,  which  should  suppose  that  all  matter  . 
is,  or  has  been,  organized,  enlivened,  and  snip 
mated."   [Watson^t  Cli  em  iced  Jimiyt,  voL  v. ^ 

We  infer  from  analogy,  with  a  high  degree  of 
probability,  that  the  planets  are  peopled  with  [ 
inhabitants,  on  account  of  their  numerous  points  ^ 
of  resemblance  with  our  earth.    They  all  revolve 
round  the  sun  as  the  earth  does,  and  arc  gov- 
emed  in  their  revolution  by  the  same  law  of 
gravitation.    They  all,  like  the  eartii,  bonow 
their  light  from  the  sun,  and  most  of  them  are 
known  to  have  a  rotation  on  their  avrp  :  and 
therefore,  like  the  eai'th,  to  have  a  vici&siiude  of 
day  and  niglit.    Several  of  them  likewise  an  I 
attended  by  moons  as  the  earth  is.   From  thess  ' 
manifold  points  of  resemblance,  it  is  highly  rea- 
sonable to  conclude  that  these  bodies  ax«,  like 
our  earth,  destined  to  be  the  habitatioii  of  vari> 
oua  orders  of  living  ureatures.  Suoh  an  argu-  , 
ment,  drawn  from  analogy,  is  perfectly  legiti- 
mate, and  carries  with  it  the  greatest  probability. 
But  who  oan  help  smiling  at  the  extent  to  whidi 
the  learned  Welti  us  carries  tiiil  kind  of  analo^- 
cal  reasoning,  when  lie  proceeds  upon  it  to  cal- 
culate the  precise  dimensicms  of  the  supposed 
inhabitants  of  the  diibmitpbnetst  [£ltm.A$-  \ 
Iron.  Omev.  1735,  part  Sd.]  The  inhabitants  of 
Jupiter,  he  thinks,  must  be  giants ;  and  he 
grounds  his  opinion  chiefly  on  the  small  degree 
of  solar  light  whioh  they  enjoy ;  so  that  the  ' 
pupils  of  their  eyes,  and  consequently  their  whole  || 
bodies,  must  hv  considerably  larger  than  ours.  'I 

Analogy  between  the  whole  animal  kingdom 
and  the  whole  vegetable  kingdom,  or  between  i 
oertain  groups  or  spades  of  animals  and  oertain  I 
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group??  '^r  Bpecies  of  vcgetiililcs.  has  l^w^  l»(.-cii  a 
favourite  subj^ot  of  theory  on  th?  port  of  many 
aoientific  writers,  and  a  prolific  souroe  of  bewil- 
derment on  t!io  part  of  almMt  all  their  practical 
rf^nrlor-.  Pas^si-.u  f  ir  theory,  or  the  mere  poetry 
of  science,  has  generally  oocasioDed  inquirura  to 
oonlbuiid  m  km  iMembbnoei  on  the  very  oot- 
•kirta  of  fhe  two  kingdoms,  or  a  similarity  be- 
tween one  or  two  phenomena  of  certain  species, 
with  a  true  and  pervading  amdogy.  The  real 
analogiee  which  eidst,  and  which  alone  am  give 
light  to  fldonee  or  assiBtaiiiSo  to  practice,  seem  to 
bo  too  few  and  conimorijilacc  fur  the  abstruse 
purposes  of  theoriBta ;  and  the  unreal  analogies, 
which  are  suggested  by  resemblance  or  created 
bj  Cmey^  mppax  to  possess  an  absurd  eharm  in 
their  very  incomprchonsihleness  hy  plahi  men. 
and  total  want  of  all  possilile  adaptation  ty  any 
purpose  of  utility.  Any  of  our  practical  readers 
who  eannot  undnskand  the  analogiea  between  a 
bufialo  and  an  oak-tree,  between  a  snail  ami  a 
hyacinth,  l>ctween  a  sheep  and  a  rose-hu^h,  or 
between  a  jelly-ti.sh  and  a  beau-plant,  may  a^ure 
iiiwi— If  thai  he  will  euflfer  no  detriment  from  his 


the  present  day  assumes,  first,  that  the  ascent  of 
sap  and  the  descent  of  cambium  are  the  same 
phenomenon  as  the  drcidation  <tf  blood, — next, 
that  tiie  flow  of  the  sap  and  the  cambium  forms 
all  or^ns  ami  wields  the  power  all  or<janic 
functions. — next,  that  sap  constantly  rises  by 
capill  try  attraction,  when  any  proper  fbroeitat 
%vork  for  removing  obstructions  from  the  top  of 
the  cai)inary  tul)ci.— and  ne.xt,  that  a  precisely 
proper  force  of  this  kiud  is  in  constant  action  in 
the  chemical  play  which  goee  on  within  the  leaf; 
— and  on  this  most  unphilosophical  series  of  as- 
sutnptionF.  all  ha.si-d  on  the  fancied  analo^n'  be- 
tween vegetable  and  animal  circulation,  he  erects 
the  monstrous  doctrine,  that  life  is  a  chimera  of 
the  dark  ages,  and  that  what  we  neaaUj  deng^ 
nate  life  is  only  a  combination  of  capillani'  attrac- 
tion and  simple  chemical  action !  How  dismally 
and  most  humblingly  true  does  it  continue  to  be,, 
that "  the  world  by  wisdom  knows  not  Olid  r 

Another  favourite  analogy  is  >)etween  the  al- 
leged respiration  of  plants  and  the  true  refspira- 
tion  of  animals,  or  between  the  functions  of  leaves 
and  the  ftmctions  of  longs.  But  the  leam  of 
plants  elaborate  the  sap  brought  up  to  them  from 
the  rortts'.  and  bring  a  portion  of  it  into  a  condi- 
tion of  htness  to  be  incorporated  with  the  plaut'a 
substanoe;  and,  in  this  offiee,  they  are  vaetly 
more  analogous  to  a  stomach  than  to  lungs ; — 
and  in  so  far  a.<!  they  operate  with  atmospheric 
air,  they  in  fact  achieve  the  very  reverse  of  the 
remilt  which  is  worked  out  by  the  lungs  of  ani- 
mals ;  for  they  take  in  the  carbonic  acid  of  the 
atmosphere,  ahstract  its  carbon,  and  give  back 
ita  oxygen ;  while  animal  lungs  take  in  the  oxy- 
gen of  the  atmosphere,  combine  it  with  liberated 
carbon  from  the  blood,  and  give  back  carbonio 
acid  to  the  atmosphere ;  and  indeed  these  reverse 
and  entirely  uu&nalogous  processes  constitute  the 
principal  and  most  bwutiful  oontrivanoe  bj  which 
the  wisdom  of  the  all-benefic^  Deity  preserves 
unimpaired  the  purity  of  our  atmosphere,  and 
maintains  the  baJance  of  anin^l  and  vegetable 
fbroes  in  our  world.  The  Ikct  that  both  leaves 
and  lungs  operate  on  atmospheric  air,  is  no  more 
a  ground  of  analogy,  than  the  fact  that  all  sub- 
stances in  the  processes  of  oxidation,  combustion, 
fermentation,  and  putrefaction  also  operate  upon 
atmospheric  air.  A  stagnant  pond  or  a  fen,  in 
particular,  mi;^ht,  with  far  more  trnth  than  leaves, 
be  alleged  to  breathe;  for  it  doe.';  exactly  that  to 
atmospheric  air  which  is  done  to  it  by  animal 
respiration. 

The  two  examples  which  we  liavc  stated  suffi- 
ciently illustrate  the  fallaciousness  of  the  analo- 
gies which  are  commonly  instituted  between  the 
ftmetiotts  of  plants  and  the  fhnetiona  of  ammals ; 
and  a  very  brief  example  or  two  may  equally  ex- 
hibit the  character  of  those  which  are  commonly 
iuetituted  between  the  organic  structure  or  the 
entire  eeonomy  of  the  two  kingdoms. — One  anal- 
ogy is  instituted  between  seeds  which  are  long 
Yet  n  highly  distinguished  phytologist  ofjin  a  dry  condition,  and  afterwards  germinate 

li   


All  animals  and  all  vegetables  possess  life ;  all 
have  organization ;  all  elaborate  great  chemical 
dmogea  In.  their  interior  orgaidsm ;  most  grow 
or  enlarge  their  substance  by  assimilating  ali- 
mentary matters  obtained  from  without ;  many, 
perhaps  ukwt,  Uurow  ofi*,  in  an  excrementitious 
mnnner,  sodi  proximate  dements  as  ate  unsnited 
th'Ar  own  sufaetanoe ;  most  vegetables  and 
nearly  all  animals,  propagate  their  respective  spe- 
cies by  iiecundation ;  the  epitome  of  any  phaono- 
gamoiu  plant,  wbenbnried  as  a  seed  in  the  toil, 
rota  and  reproduces  the  whole  plant,  and  the  epi- 
tome of  the  human  body,  when  htiried  in  its  final 
t<trr^ttial  form  in  the  earth,  rots  andwiU  event- 
ually rise  agwn  in  glory ;— these  are  true  analo- 
giesy  and  they  afford  exquisite  mutual  iUustra- 
tions  tif  the  con.^tilution  of  the  two  great  classes 
of  organized  bodies.  But  tliey  are  not  at  all 
the  kind  of  analogies  with  whioh  imaginathre 
phymologists  have  wished  to  entertain  tbnr 
rcador?. 

One  fiavourite  analogy  with  theorists  is  be- 
tween the  circulation  of  the  sap  in  plants  and 
the  circulation  of  blood  in  animals.  But  this  is 
a  mere  play  upon  a  word.    The  motion  of  liquid 
within  a  plant  ig  simply  the  a.scent  of  sap  and  the 
descent  of  cambiiim, — the  free  ascent  of  the  liquid 
in  one  fom^  and  the  fizationali  desooit  of  it  in 
another  form.   "We  speak  of  the  circulation  of 
moisture  in  the  soil,  wlien  we  mean  merely  the 
descent  of  ram-water  and  the  asoeut  of  aqueous 
Tspour;  and  we  Qieak,  in  a  preoisel^  amdogcras 
manner,  of  the  circulation  of  sap  in  plants;  but 
we  do  not  imagine,  for  a  moment,  ♦hnt  tlvse  are 
true  clrcuIatioQS  i  nor  ought  wc,  lur  au  lustaut, 
to  oompore  them  with  the  oonetant  oirculatiiig 
flow  of  the  slowly  changing  vital  blood  in  an  ani 
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trhcn  placed  in  moderatelj  mout  soil  in  the  open 
air,  and  the  «t8t»*ww  eaUsd  rnigiiilliw  and  ro- 
tiferi  which  maj  b«  dzied  into  •&  inert  and  8i<oin- 
in'_'1v  lifeless  condition,  and  v/ill  revive  in  a  brief 
period  aft«r  being  immersed  in  water.  But  the 
seed  IB  only  the  small  and  final  epitome  of  the 
plant,  and  not  the  pbttit  itMlf ;  aiid  it  is  vew 
out  of  its  natural  condition,  but  passes  throuf^h 
a  proper  stage  of  its  existence  in  dryinff  and  lying 
temporarily  dormant  as  truly  as  it  did  in  ripea- 
ing;  while  the  Migoilk,  or  the  rotifer,  b  the  entire 
animalcole^  and  is  first  phced  in  an  unnatural 
condition,  and  afterwards  restored  to  its  native 
element.  The  supposed  analc^,  therefore,  is  a 
mere  fiuuy ;  and  even  were  it  a  hct,  it  applies 
to  bat  a  speck  of  the  extreme  verge  of  the  animal 
king:dom,  and  cannot,  wltliout  the  inn^t  violent 
outrage,  be  rega»ied  otherwise  than  as  a  perfect 
oontrart  to  tlie  general  and  perradiug  law  <^  tint 
fciligdom ;  for  animal  organization,  with  scaroely 
any  other  exception  than  this  trivial  one  among 
animalcules,  is  absolutely  and  broadly  distin- 
guished by  tendency  to  rapid  decomposition. — 
Another  favourite  analogy  is  between  the  repro- 
duction of  plants  by  slips  or  cutting^,  and  the 
reproduction  of  polypi  by  simple  division  or  cut- 
ting aisuuder.  But  this,  too,  might  easily  be 
shown  to  be  nuwe  apparent  than  r«Bl;  and  even 
though  admitted  to  be  a  fact,  is  stiietly  an  anom- 
aly and  not  an  analogy ;  for  cutting  asunder  can 
as  little  illustrate  as  it  can  effect  the  reproduction 
of  almost  any  other  form  of  animated  bodj  than 
the  polypus. 

A  kind  of  analogy  in  newer  vogue  asserts 
that  a  plant  is  not  a  plant  at  all,  but  a  com- 
monwealth of  plants, — ^Its  leaves,  flowers,  stipules, 
spikes,  and  other  parts  being  so  many  indivi- 
duals of  different  ranks,  living  together  in  tlie 
same  fashion  as  magistrates,  merchants,  farmers, 
and  operatives  in  a  nation  of  human  beings ;  al- 
l«ges  that  individnals  of  one  rank  in  this  eom- 
TTion^rpnlfh  arc  eonvertihle  into  individuals  of  an- 
other rank,  the  leaves  fur  example  into  tiowers. 
or  the  spikes  or  roots  into  branches;  and  tells 
ns  that  certain  loophjtes  or  plant^like  ani- 
mals, called  sertulariada^  also  grow  and  stick 
together  in  the  manner  of  commonwealths,  and 
that  the  nutritive  individuals  of  each  mass  or 
commonwealth  of  them  are  convertible  into  re- 
productive individuals,  and  the  reproductive  in- 
dividuals into  nutritive.  One  of  two  things  which 
this  theory  takes  for  granted,  that  a  corn-plant 
or  a  cabbage  it  not  an  in^vidoal  plant  but  a 
whole  commonwealth  of  ocnti-plants  or  of  cab- 
bages, is  every  way  worthy  of  the  derision  with 
which  all  ploughmen  and  ditchers  are  certain  to 
tosat  it;  and  the  other  thing  taken  for  granted, 
that  the  different  parts  of  plants  are  convertible 
into  each  other,  though  undoubtedly  counte- 
nanced by  minv  interesting  facts,  is  net  wholly 
true, — but  wiii  loil  to  be  briefly  noticed  in  our 
axtide  on  ttfoaraotooT.  Tet  though  the  as* 
sumptions  were  conceded,  the  alleged  aoalogjr 


founded  on  them,  like  the  two  preceding  alleged  ^ 
analogies,  applies  to  n  mere  ^edc  on  the  frontier  • 
of  the  animal  kingdom,  and»  as  regards  the  rest  I 
of  that  kingdomj  is  a  downright  anomal/  and ' 

contrast.  I 
Another  new  set  of  alleged  analogies  is  elo*  i 
quently  advocated  bj  Pro&seor  Forbes,  and  is 

stated,  in  the  following  term?,  in  a  report  of  a 
paper  which  he  read  at  a  meeting  of  the  Roy:d  . 
lustitutiou:  "  If  we  regard  the  animal  aitd  vege- 1 
table  khagdoms  as  consisting  of  two  spheres  or , 
groups,  we  should  find  that  there  was  a  parallel-  j 
ism  existing  between  fhese  groups  in  their  sub- 
ordinate members.    One  singular  fact  he  would 
remark  with  regard  to  the  representation  of  nun- ' 
bers  in  certain  parallel  groups  of  animab.   It  was 
well  known  that  the  jelly-fishes  (Acakphiv?)  ha  i 
their  parts  arranged  upon  the  number  four,  whilst 
the  8tar>fishes  (Eohinodermata)  assumed  the  num- 
ber  five ;  but  whenever  any  abnormal  forms  of ' 
these  animals  were  met  with,  then  it  was  found 
that  the  jelly-fishes  assumed  the  number  five, 
and  star-fishes  the  number  four.  The  two  spheres 
or  groups  of  the  animal  and  vegetable  lungdom 
he  called  concentrate  and  articulate.   The  concen- 
trate was  characterized  by  n  tcnd'^nry  to  concen- 
tration, to  the  formation  ui  an  mteroal  t«keieton, 
and  a  unity  of  combination.  The  articatate  was 
chaiacterized  by  its  tendency  to  elongation,  the 
formation  of  an  external  skeleton  and  articula- 
tion.   In  the  application  of  this  theory  to  the 
highest  groups  of  the  animal  kingdom,  the  Ver- 
tebrata  belonged  to  the  concentrate  sphere,  and.' 
the  Invertehrata  to  the  articulate  sphi-re.  In 
the  vegetable  kingdom,  the  Exogens  represented 
the  concentrate  qphere,  and  the  Bndogens  tiie 
articulate  sphere.   Ea  descending  to  groups  of  , 
less  value,  the  same  opposition  of  the  spheres  in 
parallel  groups  might  be  observed  as  in  the  Amor- 
phozoa,  which  represented  the  concentrate  sphere, 
and  the  Echinodermata  the  articulate  ephere  in 
the  animal  kingdom.    In  groups  of  ordinal  value, 
the  two  great  orders  of  fishes  might  be  griven — 
the  osseous  fishes  representing  the  conceutrate, 
and  the  cartalaginous  fishes  the  articulate  spheres. 
As  an  illustration  from  the  v^table  kin  rdora, 
the  RosacesB  and  Leguminoste  might  be  taken. 
The  former  exhibited  the  concentration  and  other 
properties  of  the  concentrate  spheres,  as  eeen  in 
their  fruit;  whilst  the  latter  exhibited  a  ten- 
dency  to  elongation,  the  formation  of  an  external 
skeleton  and  articulation,  as  in  the  articulate 
sphere.  This  representation  of  the  spheres  was 
also  evident  in  genera  and  even  species.**  jSow 
a  rose-hip  resembles  a  horse  and  other  aniraals 
which  have  a  backbone  and  ribs,  and  how  a  pea- 
pod  resembles  a  slug,  an  oyster,  a  medusa,  and 
other  animals  which  have  no  baokbcoes  or  riba^ 
wo  confess  ourselves  too  obtuse  to  understattd; 
but  even  thougli  the  resemlilance  were  quite  per- 
ceptible, it  refers  to  but  the  seed  of  plants  and 
to  the  whole  body  of  animals,  and  seems  fitted  to  ' 
throw  utter  obscuration  over  all  our  best  notioea  ) 
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of  orgauisod  heing,  iritlioul  imparting  one  ray  of 
compensating  illustration. 

But  analogy  h:w,  hy  some  phytologists,  been 
Kstricied  wholly  to  resemblaaces  amongst  plants 
theauehrw,  »iid  diBtingoUhed  from  .whit  they 
call  a^nity.  Analogy,  amoiding  to  ibis  class  of 
♦ht'nrists,  is  a  correspondence  between  certain 
part«  uf  two  groups  of  plants,  which  differ  in 
gewttil  wUBnuAxm  VoA  belong  to  different  scries ; 
while  mffioify  is  %  ootnopondMioe  of  individual 
gtructurea  of  any  one  group  or  ?r  rif  -  Thus,  the 
correspondencies  between  Acrita  and  Protophyta 
coBttitote  an  analogy ;  and  thoee  between  any 
two  tjxrics  of  Aorita  or  any  two  species  of  Pro- 
tr.phyta  constitute  an  affinity.  But.  thougli  these 
diiitinctious  have  been  magnilied  by  cue  or  two 
writers  into  great  importance,  "  they  do  not" — 
ta  adopt  the  wordi  of  Profemor  Lindloy'— '"ap- 
pear to  possess  the  value  that  is  attached  to  Ihcm, 
.18  cases  must  l)e  continually  occurrinpf  in  which 
che  terms  are  convertible, — thus,  the  genera  Ikr- 
boris  and  Boeagea  are  in  analogy  if  oonaidend 

with  reference  to  Bcrherideic  and  Annonacea*. 

but  in  affinity  if  viewed  as  a  part  of  Thalami- 

liorsB." 

ANALYSIS.  Tho  rednotion  or  oepamtion  of 

compounds  into  their  component  ingredients. 
The  word  is  applied,  in  a  logical  scne-\  to  the 
redaction  of  complex  arguments  and  intricate 
reiaaoiiinga  to  tb^  aoTenil  pramises  and  propo- 
sitions ;  in  a  metaphysical  sense,  to  the  reduction 
of  compound  ideas,  involved  thoughts,  and  even 
the  mental  powers  themselves,  to  their  consti- 
tosBt  parts  or  tiMir  ssrenl  phases;  in  a  meeban- 
ieal  sense,  to  the  separation  by  fane  of  mineral 
or  ▼egetal)le  mixtures  into  their  several  ingredi- 
ents ;  and  in  a  chemical  sense,  to  the  reduction 
of  »  eompoond  sahetanoe,  whether  animal,  vege- 
table, or  mineral,  by  means  of  hea4>  deotricity, 
decomposition,  and  recombinations,  or  generally 
by  means  of  what  are  termed  chemical  affinities, 
into  other  leas  eomponnd  subatanoes  or  iia  ab- 
soblto  dements.  Logical  and  metaphysical  ana- 
lyses are  quite  beyond  the  sphere  of  the  farmer ; 
but  both  mechanical  and  ohemioal  anal^es  are 
of  woaedingly  high  vahie  to  Mm  for  tiie  testing 
of  aalies,  animal  manures,  vcfrotable  composts, 
and  especially  soils.  Mechanical  analysis  always 
brings  the  ingredients  of  a  mixture  into  a  state 
of  separation  from  one  another;  but  it  rarely 
reduces  them  to  tlieir  dements,  or  is  capable 
of  reducing  any  compactly  compound  substance; 
and  it  is  effected  by  bruising,  sifting,  washing, 
filtering,  weighing,  and  similar  gentle  and  wily 
apftficattons  of  force.  ChemiinJ  analysis  encoun- 
ters every  kind  of  compound  substance  from  a 
c<.>mmingled  gas  to  a  metalliferous  rock,  and  from 
the  leaf  or  the  sap  of  a  tree,  to  the  bone  or  the 
teerataons  of  an  anxmd;  it  aometimas  bringa  the 
ingredients  or  elements  into  a  severally  stpnrnte 
condition,  but  much  more  frequently  reduces  and 
ascertains  them  by  causing  them  to  enter  into 
oonbinationa;  and  it  naoaliy  adiievei  its 


results  by  means  of  a  nnmber  of  dmple  anbatan- 

ces,  in  a  state  of  great  purity,  of  well-known  and 
thoroughly  established  clieniical  afhnity,  and  usu- 
ally designated  chetuical  rmgenta.  The  analysis 
of  toils  and  manures  ia  of  prime  ^ue  in  agr&iil- 
tore,  and  ought  to  be  wdl  undeiatood  by  eveiy 
farmer  who  makes  pretensions  to  even  a  moderate 
scientific  knowledge  of  the  principles  of  his  art. 
The  apparatus  for  performing  it  is  neither  costly 
nor  Yery  eooiplex;  it  consists  principally  of  a 
balance,  a  set  of  weiphts.  a  conrpound  or  serial 
sieve,  an  argand  kimp  and  stand,  some  glass  bot- 
tles, some  fire-proof  crucibles,  some  evaporating 
basini>  two  or  three  filtora,  a  aeries  of  Tsaadi  for 
collecting  and  measuring  gases,  one  or  two  re- 
torts, and  small  quantities  of  a  few  chemical  re- 
agents ;  and  it  ought  to  find  a  place  in  a  small 
room  or  laboratory  of  every  home4ffm,  every 
model-farm,  and  every  ordinary  farm  of  any  con- 
siderable extent.,^  Or  when  tlie  entire  apparatus 
is,  in  any  instance,  thouglit  too  complicated  for 
the  aoala  of  the  fiom  or  the  means  or  Idsore  of 
the  farmer,  at  least  the  portion  of  it  recpiired  for 
mechanical  analysis  ought  to  li<>  provided  and  to 
be  in  frequent  requisition.  But  as  the  coniiti- 
tnenta  of  soib,  mannrea,  and  aubeoila  reqoire  to 
be  well  understood  before  any  judicious  analysis 
j  of  them  can  be  attempted,  we  reserve  a  detail 
of  principles  and  processes  to  the  article  Hoils 
(AsAirsis  or) ;  and  ahall  here  insert  a  general 
outline  of  the  principles  of  ohemioal  analysis. 

Chemical  analysis  embraces  two  distinct  parts: 
Ist,  to  find  the  different  ingredients  of  which  a 
aubstanoe  is  composed;  and,  td,  to  determine 
the  quantity  in  which  they  exi.'^t  in  it.  The  foi^ 
mer  is  desipiated  by  the  name  of  fnalitative  ana- 
ft/sis,  and  must  always  precede  the  latter,  which 
is  twmed  quatttik^ve  anat^ftit.  As  matter  can- 
not be  destn^ed,  the  weight  of  all  the  component 
parts  must  equal  the  weight  of  the  whole  body. 
If  the  latter,  therefore,  be  the  result  of  the  quanti- 
tative analysis,  it  confirms  greatly  the  correctness 
of  the  qualitative  analysis  that  no  ingredient  has 
escaped  our  notice ;  T>ut  not  absolutely  so,  since 
two  or  more  ingredients  resembling  each  other, 
and  ibllowing  together  in  the  qnaniitative  esti- 
mation, may  have  been  mistaken  for  one ;  while, 
on  the  other  hand,  if  the  joint  weight  of  all  the 
component  parts  do  not  equal  that  of  the  whole 
body,  and  thia  deficiency  cannot  be  accounted  fat 
by  any  imperfection  in  the  methods  employed, 
it  provea  conduaively  that  some  iiigrediant  has 
escaped  our  notiee. 

To  analyze  a  Bubatanoe,  dose  not  necessarily 
imply  the  aepazation  of  the  anhatanoe  into  ita 
component  parts,  so  as  to  have  thorn  all  in  a 
perfectly  free  state ;  for  some  of  them  would  \ic 
found  endowed  with  such  powerful  affinities,  that 
it  would  be  a  matter  of  CKtreme  difficulty  to  ob- 
tain them  in  their  free  state,  and  still  more  diffi- 
cult, if  not  impossible,  to  retain  them  so.  In 
most  cases,  therefore,  we  merely  transfer  the  com- 
ponent parte  of  the  aubstanoe  nndsr  analjaia  to 
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oomUi»tioDS,<be  natunuidooinpontion  of  which 

are  well  known. 

Ilie  reverse  proceafl  of  analysis  is  t^uAesif^  hy 
whUh.  we  again  prodttee  *  snbHtanoe  from  its 
component  parts.  Bata«eertun«u]»tanoes(rfkeii 

ciirnbinc  only  under  peculiar  circumstances,  it 
will  be  eviduui  that,  unless  we  know  these  cir- 
cumsttiiow,  or  are  aUe  to  oontrive  them,  the 
•jnthent  of  the  substance  under  such  droiun- 
stances  will  remain  iinpriicticablc.  Imt  dops  not, 
therefore,  in  the  slightcfit  degrce>  impair  the  cor- 
rectness of  our  analysis. 

Chemical  analysis  requires,  more  than  any  other 
branch  of  applied  chemistry,  a  thorough  know- 
lodge  of  the  science  of  chemistry ;  but  it  is,  on 
the  other  h&nd,  itself  the  base  of  all  diendoal 
knowledge,  nnce  it  ahme  enables  us  to  investi- 
gate tliL'  chanp;f?s  -vrhich  take  place  whcTievur 
chemical  atliuity  is  called  into  action,  and  to  as- 
certain the  laws  which  govern, them,  by  ascer- 
taining the  exact  oompodtion  of  the  resulting 
compounds.  The  progress  of  the  pcience  of  thein- 
istry,  and  tlie  perfection  of  analytical  chemistry, 
have,  therefore,  always  ktpt  pace  with  each 
other.  The  following  are  the  geAeral  prindples 
of  chemical  analysig.  A  substance;  is  either  a 
simple  body,  an  (>!('Tnent,  or  a  chemical  coiiil (illa- 
tion, or  a  mechuuical  mixture  of  them.  Au  ex- 
ample ffiU  illuBtrate  tiiia.  H]rdrogcn  and  dilo- 
rine  gases  are  both  elementary  bodies,  viz.  euch 
as  chemistry  is  not  capaM"  "f  farther  separatina; 
into  others,  but  which  may  ho  recovered  again 
from  all  combinations  in  which  they  exist.  If 
these  be  mixed  in  equal  volumes,  we  have  a  me- 
chanical mixture  of  tv  M  flcuientary  bodies,  which 
again  may  be  separated  without  the  aid  of  chem- 
ical means,  as  by  mere  absorbents.  But  if  the 
mixture  be  exposed  to  tlic  sun's  rays,  they  sud- 
denly enter  into  chemical  combination,  which  is 
made  apparent  by  a  flash  of  fire  passing  through 
the  whole  nuM.  The  gas  suffws  hereby  no  change 
in  volume  ni>r  in  weif^ht,  but,  on  examination,  it 
will  be  found  to  have  entirely  different  properties 
Irom  either  hydrogen  or  chlorine,  or  their  mix- 
ture ;  it  is  an  entirdx  different  gas,  called  eUo- 
rohydric  acid  gas,  from  which  neither  of  its  con^ 
stituent  elements  can  be  separated  liy  any  merely 
mechanical  means.  If  any  of  the  two  gases  were 
added  in  a  larger  proportion  than  eqiial  Tolimies, 
we  should  still  have  the  same  occurrenoe,  bnt  in- 
stead of  tlie  whole  of  the  gas  beinj^  converted 
into  chlorohydric  acid  giu;,  we  should  have  this 
latter  gas,  mechanically  mixed  with  the  gas  added 
in  excess,  or  a  mechanical  mixture  of  a  chemical 
compound  with  lui  element. 

A  mechanical  mixture  may  often  be  separated 
by  mere  mechanical  means  into  its  component 
parts,  whidi  may  then  be  reoognised  as  sub- 

BtancoR  of  known  cliemical  composition.  Tlinp. 
a  mixture  of  a  liRht  and  a  heavy  powder  m.iy 
often  be  separated  by  washing  with  water,  which 
will  float  off  the  lighter.  Although,  in  each  cases, 
where  we  employ  purely  meohanioal  means  to 


separate  mixtures  into  their  component  parts, 
the  operation  ought  strictly  not  to  be  calb^d 
anali/M,  at  least  not  chemical  anal^ftu;  still  or- 
dinary language  does  not  draw  tide  diatinetkNi 
principally  whevo  tiw  quantitative  estimation  of 
any  of  the  component  parts  is  the  main  object. 
We  might  thus  speak  of  the  analysis  of  a  xxiag- 
netio  iron  or^  when  it  pnlywiaed,  and  tho  are 
separated  from  the  gangue  by  extraction,  frith  a 
mns;nfjt.  in  order  to  determirn  thf^ir  relative  qnan- 
tity.  The  modem  improvements  in  the  micro- 
scope, and  its  use,  afford  to  diemistry  an  invalu- 
able means  of  discovering  component  parts,  where 
they  exi«t  merely  aa  mechanical  admixtures,  when 
chemistry  alone  would  be  unable  to  decide  it. 
Hios,  the  long-contested  question  among  chem- 
ists, whether  kermes  minMal  oont^ed  oxide  of 
antimony,  as  an  essential  or  chemically  cotnbincd 
part,  was  decided  by  the  aid  of  the  microscope, 
by  showing  the  oxide  of  antimony  to  exist  in  it 
in  the  state  of  exceedingly  minute  erystals,  and 
therefore  not  in  chemical  combination  with  the 
sulphnret  of  antimony.  Mechanical  mixtures 
may  further  Ijc  separated  by  mere  absorbents  or 
peiftctly  neutral  solvents,  which  take  op  aone 
of  its  parts  and  leave  others  behind ;  and  if,  on 
the  other  hand,  a  substance  be  taken  up  from  a 
mixture  by  a  solvent,  to  which  it  otherwise  i& 
perfectly  indiffnent,  or  has  no  chemical  afliniiy, 
there  is  good  reason  to  believe  that  it  exist.«d 
nu  rely  as  mechanical  admixture.  Or  some  or 
all  the  ingredients  may  be  taken  up  by  a  solvent 
and  afterwards  separated  by  erystaOiatioB,  or 
by  precipitation,  by  the  addition  of  othar  per- 
fectly neutral  ."(olvents  to  the  first. 

Mechanical  mixtures  may  also  be  analysed  by 
more  purely  chemical  means,  each  as  diiMMag 
reagents,  if  some  of  tha  admixtures  be  acted  on 
by  them,  while  others  are  not  affected.    If  we 
thus  treat  a  mixture  of  carbonate  of  lime  and 
silica  with  a  dilate  add,  the  latter  diasolfaa  tha 
lime,  with  expulsion  of  the  carbonic  acid,  iHlila 
insolul»le  silica  is  left  behind.   A  very  consider- 
able number  of  what  are  commonly  called  chemi- 
cal €uudym  are  nothing  more  than  tiie  separatioa 
of  medhanical  mixtures  hf  the  two  last^nantioawd 
means :  thus,  a  preat  many  analyses  of  parts  of 
plants  or  animals,  by  which  they  arc  separated 
by  different  solvents  into  dSlEareat  neutral  sob- 
stances,  suoh  as  sngar,  starch,  gum,  Ugnin,  vola- 
tile oil,        irr^  notb?ng  more  than  a  separation 
of  a  mechanical  mixture  of  these  substano 
Heat  and  other  such  agents  may  also  be  ofttr& 
used  for  the  same  purpose :  thus,  mixtntaa  of 
different  fatty  matters  of  different  fusibility, 
may  be  separated  by  cautious  fusion  ;  or  liquor? 
of  diflerent  volatility  by  distillation.    It  is  most- 
ly in  aaalyris  for  aeiantillo  purposes  that  it 
is  of  importance  to  ascertain  whether  a  sub- 
st.Mice  is  a  pure  chemical  combination  or  a  ' 
mechanical  mixture  of  several  compounds.    For  ( 
most  ptaetioalpaTpossa  the  main  ol^eot  is  nm<dfy  ' 
to  Itnd  the  ingredianta,  it  bdng  of  UtCla  or  ao 
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interest  whether  these  are  in  chemical  combina- 
tion or  merely  mixed  together.  If,  therefore,  in- 
spection doe«  not  lead  to  distinguish  the  ingre- 
4ii«Bt%  ibeir  sepMitioii  it  «(boted  M  if  it  wore  » 
diemical  comMnailaoi^  niffaoat  Mteenoe  to  its 
mixed  nature. 

Ik  baa  already  been  stated  that  ail  substances 
are  either  denientary  bodies  or  their  ohemioal 
oonollinattons,  or  mechanical  mixtures  of  both. 
Thoee  substances  which  cheraifitry  i?  not  capa- 
ble of  separating  into  others,  it  calls  elementaqr 
bodies,  aad  tiien  pnmret  all  Uie  rest  to  be  fonned 
bj  their  uniou  or  combination.  Two  elements 
form,  by  their  union,  binary  combinations,  but 
when  these  again  combine,  the  resolt  is  a  more 
oompooiid  body,  oontaining  three  or  more  «ie- 
menle.  On  the  other  band,  moet  of  the  more 
compound  bodies  mar  again  be  separated  into 
binary,  or  at  least  less  compound  bodies.  These 
liMer  are  then  nid  lo  be  the  pnximatt  eow^i- 
(Hmft  of  tiie  more  compound  body;  while  the 
elementary  bodies  into  which  it  is  finally  res'ilvcd 
are  called  its  vitimctie  constituenis  or  elements. 
Thos,  oj^gen  combines  with  sulphur,  formin;^ 
nlphurie  eoid,  end  with  potessiam,  forming  oxide 
of  potassium  f^r  rnatash  ;  but  sulphuric  acid  com- 
bine again  with  potash,  and  forms  sulphate  of 
potash.  Oxygen,  sulphur,  and  potassium,  are 
then  eeid  to  be  the  ultimate  oonetitaentt  or  ele- 
ments  of  sulphate  of  potash,  while  sulphuric  acid 
and  pota.'ih  are  its  proximate  constituents.  When 
the  proximate  constituents  uf  a  substance  arc 
known,  we  maj  fgaunStf  infer  from  them  the 
ultimate  constituents ;  and,  vice  verm,  if  the  ulti- 
mate elements  are  known,  theoretical  chemistry 
will  generally  teach  us  which  are  the  proximate 
eoniUtiienta.  Analjrfe  may,  therefore^  in  more 
comp<^nd  bodies,  discover  and  determine  idther 
theproxim  it  constituents,  or  the  elements.  This 
is  altogether  accidental,  and  depends  on  the  po- 
colinr  method  adopted,  or  on  the  fteiltty  with 
vlkioh  either  the  proximate  constituents  or  the 
el"n!ent9  are  detected  and  estimatrd.  Thus,  for 
uL»tance,  if  the  above  substance,  sulphate  of  pot- 
adiy  were  nnknown  to  us,  and  therefore  sub- 
jected to  analysis,  whether  we  should  first  dis- 
cover th  '  "Mlphur  or  the  sulphuric  acid,  would 
probably  depend  on  the  method  adopted.  If  we 
[amine  it  hf  the  blowpipe,  tiie  sulphur 
probably  be  first  made  apparent;  while, 
if  we  tir^t  tested  it  in  the  moist  way,  we  ghmild 
I  recognise  the  sulphiuio  ackL  In  the  «une  man- 
<  nor,  in  detemrinin;  the  rdative  (|aantity  of  the 
1  ceaatitaents,  we  sli  >uld  neither  estimate  directly 
the  quantity  of  sulphur  by  itself,  nor  that  of  the 
solphuric  acid,  but  transfer  them  both  to  a  com- 
bination, from  the  quantity  of  which,  either  that 
of  the  sulphur  or  of  the  sulphuric  acid  may  be 
calculated  with  equal  facility.  It  is  therefore 
indifferent  of  itself,  whether  we  give  the  result 
of  the  analysis  in  so  many  parts  of  sulphur,  oxy- 
gen, and  polaanom,  or  so  many  parts  of  iidphu- 
rio  acid  mid  potaeh.  Oonieaienoe  and  enatom, 


or  theoretioal  nctiona,  dedde  here,  as  in  other 

matter?. 

In  regard  to  the  analysis  of  chemical  combina- 
tiontj  it  may  be  remaiked  that,  as  it  ti  aneeee- 

sary  consequence  of  chemical  combination  that 

the  constituents,  either  ultimate  or  proximate, 
which  enter  into  combination,  necessarily  alter 
more  or  le»  their  original  natorennd  properties, 
none  of  the  constitneatsof  an  unknown  chemical 
combination  can  be  recognised  with  ci-rtainty  in 
it  from  its  nature  and  properties.  It  will  there- 
toe  he  seea,  flmt  in  order  to  find  wliat  oonsti- 
taenta  it  is  oomposcd  of,  it  becomes  necessary  to 
overcome  the  affinities  by  which  the  latter  are 
held  in  combination,  so  as  cither  to  set  them  free 
and  make  them  appear  with  their  original  pro- 
perties, by  which  they  may  be  recognised,  or  to 
transfer  them  to  other  combinations,  which  are 
either  known  or  may  be  recognised.  It  would 
thus  be  impossible  to  recognise  hydrogen  or  ohlo- 
"rine  in  chlorohydric  acid  gas ;  nothing  coold  be 
more  totally  difTeront  from  eitlu  r  of  its  consti- 
tuents. But,  if  we  introduce  a  piece  of  metallic 
zinc  into  the  gas,  the  affinity  of  the  zino  to  the 
chlorine  will  overcome  the  affinity  of  chtorine  to 
hydrofren.  Tlie  chlorine  will  therefore  be  taken 
up  Viy  the  zinc,  and  leave  the  hydrogen  in  its 
lrt>e  btate,  which  can  theu  be  recognised  by  its 
usoal  properties. 

Another  mean  which  analytical  chemistry  em- 
ploy's for  overcoming  existing  affinities  and  set- 
ting the  ingredieuts  free,  ur  transferring  them 
to  other  combinatioitf,  is  heat,  which  often  win 
induce  the  gaseous  elements  to  separate  and  as- 
sume their  free  state.  Oxide  of  mercury  may 
thua  be  separated  into  its  two  elements,  oxygen 
gas  and  metallio  meronry.  Oarfaooate  of  lime  is 
separated  by  ignition  into  carbonic  acid  gas  and 
lime.  Volatile  liquids  and  solids  may  also  be 
expelled  by  heat  from  their  combinations,  by  their 
tendency  to  amnme  the  gaseous  state  at  higher 
temperatures.  Thus,  chemically  combined  water 
is  generally  discovered  by  heating  the  substance 
in  the  closed  end  of  a  glass  tube,  when  it  will  be 
expelled,  and  condense  in  the  colder  part  of  the 
tul)e. 

Eli'ctririty  is  an  other  agency  for  overcoming 
affinity.  It  was  by  t  his  agency  that  Sir  Humphrey 
Davy  discovered  the  metallic  radicals,  and  the 
compound  tatnie  of  the  alkalies. 

But  the  TTi'-nn  most  often  made  use  of  in  ana- 
Ijseti  uf  substances  is  chemical  affinity  itself,  either 
single  or  dcmhle  elective  affinity.  In  the  former 
case  we  have  a  combination  of  two  constitaonts, 
and  present  to  it  a  third  substance,  for  which 
one  of  the  constituents  has  a  greater  affinity  than 
for  the  other,  and  therefore  leaves  the  hMer  in 
its  free  state,  and  combines  with  the  substance 
added.  Thus,  if  uric  acid  be  in  a  solntion,  com- 
bined with  a  base,  and  a  stronger  acid  be  added, 
to  which  the  base  has  a  greater  affinity,  it  will 
combine  with  the  latter,  and  leave  the  uric  acid, 
which  thereby  is  separated  in  its  llcee  stat^  as 
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aainioluble  powder;  or  if  sulphuric  acid  be  added 
to  a  solution  containing  liaryta,  tlic  affinity  of 
the  latter  for  sulphuric  acid  ia  greater  thou  for 
any  other  acid.  It  will  therefore  oomblne  with 
it,  and  separate  as  an  insoluble  and  easily  recog- 
nisable compound,  sulphate  of  baryta.  What 
single  afiinity  is  unable  to  cflect,  may  be  accom- 
plished by  double  affinity.  Thna,  if  oxa]at«  of 
lime  were  gi'Ven  us  for  analysis,  vre  should  not 
be  able  to  separate  the  oxalic  acid  from  the  limo 
by  any  acid  or  base  alone ;  but  if  we  treat  it  with 
carbonate  of  potash,  the  affinity  of  the  potash 
for  the  oxaUo  aoid,  and  that  of  the  carbonic  acid 
for  the  lime,  act  at  the  samo  time,  anil  wo  do- 
compose  it  into  oxalate  of  potash  and  carbonate 
of  lime,  in  which  compounds  the  oxalic  acid  and 
the  lime  are  easily  deteeted. 

When  thus  liberated,  or  transferred  to  other 
combinations,  we  employ  various  means  to  re- 
cognise the  ingredients,  or  the  new  compounds 
to  which  they  are  transferred,  as  their  physieal 
properties,  such  as  peculiar  or  striking  colours; 
thud,  tlie  presence  of  manganese  in  a  substance, 
is  recognised  by  the  green  colour  which  it  yields, 
when  Aised  with  nitre  and  carbonate  of  soda, 
owing  to  a  combination,  which  it  always  forms 
under  these  circumstances.  Another  means  of 
rec(^nition  is  by  their  peculiar  odour  or  taste; 
thus,  acetic  acid,  when  liberated,  is,  in  most  casesi, 
recognised  by  its  peculiar  odour,  and  the  different 
kinds  of  sugar  by  their  taste.  The  senses  of 
smelling  and  tasting  are  of  no  less  importance  to 
the  asiiytical  chemist  than  the  t&f^t,  and  are 
capable  oi  considerable  cultivation.  It  is  parti- 
cularly in  orjranic  analysis  that  they  arc  invalu- 
able, as  affording  the  only  means  of  discovering 
many  of  the  organic  proximate  constituents.  Of 
no  less  importance  are  the  difTerent  forms  of  ag- 
gregation, which  the  in;xredients  or  their  new 
combinations  assume :  m,  for  instance,  whether 
they  apj)ear  as  a  gas  or  a  liquid,  or  an  insohtUe 
solid.  This  latter  is  of  particular  importance, 
and  we  therefore  generally  try  to  effect  a  solu- 
tion of  the  substance,  and  then  add  different 
other  BubstanceSi  mostly  in  solution,  with  which 
the  difiwent  ingredients  form  compounds,  which 
separate,  and  are  distinguished  by  their  different 
degrees  of  insolubility,  or  peculiar  form  of  aggre- 
gation, such  as  whether  ^ey  be  heayy  or  light, 
pulverulent,  floccvlent,  crystalline,  &c. 

The  substances  we  add  for  the  sake  of  separ- 
aUag  or  combining  with  the  ingredients  of  the 
safaitance  onder  examination,  are  eslled  reagenu. 
If  they  produce  any  change  with  them,  they  are 
said  to  react  with  them ;  if  they  form  insoluble 
compounds,  wiuoh  separate,  they  prtcipiiate  them ; 
if  the  produced  change  or  compound  bo  such  as 
to  lead  to  the  recognition  of  thi>  ingredient,  it  is 
said  to  be  a  ttsi  for  it.  Thu.>,  when  a  solution  of 
iodine  is  added  to  a  solution  containing  starch, 
it  produces  a  beautiiiil  blue  colour.  As  iodine 
produoestbis  colour  with  no  other  Substance  than 
atardiy  we  say  that  iodine  is  a  test  for  starch. 


Or  if  we  add  a  solution  of  a  salt  of  baryta  to  ft 

solution  containing  sulphuric  acid,  the  htter  pre- 
cipitates in  combination  with  baxyta,  as  sulphate 
of  baryta,  whidk  remains  insoluble  by  the  nddi-  , 
tion  of  chlorohydric  acid.  As  no  other  substance 
forms  a  similar  precijjitato  with  bnrytic  salts,  in- 
soluble in  water  and  an  excess  ol  chlorohydric  i 
acid,  baryta  is  said  to  be  a  test  forsnlphurie  ndd. 
The  insolubility  of  the  compounds  formed  by  the 
addition  of  reagent?  irith  the  difTerent  in^rredi- 
ents,  becomes  of  still  uiurc  importance,  siace  it 
affords  the  means  of  removing  them,  either  Ibr 
the  sake  of  further  examining  them,  or  cf  pt^ 
venting  them  from  interfering,  by  their  presence, 
with  the  discovery  and  recognition  of  the  oth^ 
ingredients. 

In  this  way,  all  the  different  ingredients  of  a 

sulistance,  may  be  recognised  by  adding  the  dif- 
ferent reagents  and  tests  to  different  portions  of 
the  substance  or  by  applying  them  •snoeeaaiTely 
to  the  same  portion,  remoTing,  if  necessary,  the 
ingredients,  as  they  are  recognised.  But,  l>y  such 
indiscriminate  or  random  application  of  reagents 
it  would  not  be  possible  to  prevent  some  ingre' 
dients  from  escaping  notioa.  It  thorafctw  b^' 
comes  necessary  to  introduce  a  systematic  me- 
thod of  proceeding  in  the  upplirnti-'n  nf  the  re- 
agents. As  the  reagents,  for  their  actiuu,  always 
require  more  or  less  fluidity,  tMs  may  etthw  be 
attained  by  heat  or  fusion,  or  by  solution.  Hence, 
the  distinction  between  aruxlt/sU  in  the  drt/,  and 
in  the  iiwust  or  humid  tea  if.  The  qualitative  ex- 
amination by  the  former  method  is  gensrally  per- 
formed more  or  less  in  connection  with  the  blow- 
pipe, by  which  we  fuse  small  beads  of  different 
substances,  and  then  observe  the  reactions  which 
take  place  by  adding  small  portions  of  the  snh- 
stance  under  examination,  and  its  behaviour  by 
different  treatments,  and  with  different  renp^ents. 
For  some  metallurgic  purposes,  fusion  on  larger 
scale  in  crucibles,  by  tilie  aid  of  ftimaoea,  it  re* 
sorted  to ;  but  although  testing,  in  the  dry  Way, 
and  by  the  blowpipe  in  particular,  has  been  car- 
ried to  a  high  degree  of  perfection,  and  is  per- 
formed with  a  great  deal  of  fiusility  and 
nienoe,  it  cannot  compare,  in  point  of  complete- 
ness or  systflimatio  prooeduieii  with  that  in  the 
moist  way. 

By  testing  in  the  mdstway,  it  always  boeoniea 
an  object  to  effect  a  sdution  of  the  snbataaoe^ 

and  then  apply  such  reagents  as  will  form  in- 
soluble compounds  with  a  certain  dass  or  group 
of  ingredients;  then  separate  these,  and  apply 
another  reagent,  which  will  separate  another 
class  or  group  of  ingredients,  left  in  solution  by 
the  previous  reagent,  and  so  on:  thus,  ail  known 
ingredients  are  separated  into  groups,  containing 
only  a  certain  number  of  them,  wUdl  ana  them- 
selves distinguished  or  separated  from  each  other 
by  other  reagents  and  tests.  The  last  dass  or 
group  is  formed  by  those  ingredients  whidi  are 
not  jwecipitated  by  any  of  the  prcviooaly  a^iiied 
I  reagents^  and  it  lieing  known  whidi  aacli  maj 
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be,  their  presenoe  or  thauM  maj  be  wwirtdiiffll 
hj  Special  tetU  for  this  pnrponu  TIm  nagButM 

which  we  thus  most  commonly  make  U8e  of,  are 
sulphuretted  hrdrogen  and  sulphohydrate  of  am- 
moniam,  to  separate  the  mctais  proper ;  ammo- 
nia (or  the  earths;  the  alkaline  carbonates  for 
the  earthj  alkalines,  and  the  last  class  is  gcncr- 
»Uj  formed  by  the  alkalies.  The  electro-negative 
dmenti  and  acids  are  mostlj  detected  by  tests 
tpiilied  for  their  special  detection. 

In  this  way.  with  some  practice,  a  tolerable 
certainty  may  bo  obtained,  that  no  ingredient 
iuui  escaped  our  notice,  which  is  still  more  con- 
fbised  by  the  subsequent  qnantitative  analysis, 
tTlicn  the  joint  weight  of  them  all  is  fonnd  to 
equal  that  of  the  wliole  substance.  IJiit  before 
pruceciliag  to  the  quantitative  estimation,  it  is 
geiMralljr  neoeamrjr  to  oonfirra  and  verify  the 
conchsions  which  we  have  drawn  from  the  reg^n- 
hr  systematic  course  of  onr  examination,  as  to 
the  presence  or  absence  of  the  different  ingre- 
Staii,  either  bj  the  apptteation  of  other  ehano' 
teristic  tests  for  those  we  have  discovered,  or  by 
Taryin^T  our  method  of  examination,  by  which 
we  might  liave  been  led  into  doubts  or  errors 
ahoat  others.  Sudi  confizmatoij  experimentB 
w  tests  ought  never  to  be  omitted ;  and  in  the 
Uttnoals  of  analytical  chemistrr,  a  large  propor- 
tioa  of  their  contents  is  generally  devoted  to  the 
behavioiir  of  the  different  snbstanoes  trith  most 
of  the  usually  employed  reagents,  the  greater 
pArtion  of  which  will  be  found  in  the  present 
work,  under  the  heads  of  the  different  substances. 

The  eleneatary  bodies  themselTes,  when  they 
oanr  iS  olgeets  for  analysis  in  their  unoombined 
state,  arc  recognised  by  their  physical  properties 
aad  their  behaviour  to  the  different  reagents,  by 
vluch  they  are  made  to  diBsoIve  and  enter  into 
combinations,  and  msj  tibfln  be  reoognisBd  as 
other  ingTcdif'Tif 
Alter  having  determined  what  the  ingredients 
of  vhieh  a  sobatanoe  oonrists,  it  next  re> 

I  iHiinito  sitimato  their  quantity.  For  this  pur- 

.  poae  oae  or  more  portions  of  tfie  substance  are 
eaployed,  and  the  weight  of  the  different  ingre- 

•  dimU  obtained  from  them  as^rtained,  and  gen- 

j  oilfyexpnssed  in  lOO  parts  or  per  cent,  of  the 
sabstancc.  The  object  of  quantitative  analysis 
ii,  therefore,  to  liberate  the  ingredients  in  such 

:  aitate,  or  to  transfer  them  to  such  combinations, 
that  a  complete  separation  of  them  or  their  new 
combimtion^  may  be  effected,  and  the  estimation 

,  of  their  quantity  become  possible. 

I  The  quantitative  analysis — or,  at  least,  the 
qoMitilalivie  estimation  of  certain  ingredientfr~> 

i?  s "TTtctimea  performed  in  the  dry  way,  and  is 
,  then  termed  the  dry  assay,  or,  simply,  assaying. 
I  Thns,  for  many  metallurgio  operations,  the  ores 
in  ioied  in  a  amdUe^  with  oertain  rednGaag  re- 
a;Tentfl  and  fluxes,  by  the  draft  of  a  furnace  or  in 
the  blast  of  a  forge,  and  the  quantity  of  reduced 
uetal  obtained  from  the  ore  ascertained.  But, 
altboo^  these  opeiaticiiks  are  not  without  piao- 


tioal  value,  still  they  are  at  present  performed 
eqoally  wdl,  and  with  much  more  accuracy,  in 

the  moist  way.  The  estimation  of  the  quantity 
of  gold  and  silver  in  alloys,  by  cupellatim^  is  an- 
other much-practised  application  of  the  dry  as- 
say ;  but  even  hers  it  maj  be  anbstitnted,  and 
with  still  greater  accuracy,  by  the  moist  way; 
and  this  latter  is  always  resorted  to  whenever  it 
becomes  desirable  to  estimate  the  quantity  of  all 
tlie  dilerant  ingredients  whu^  a  sabstanoe  con- 
tains. 

It  has  been  stated  before,  that  chemical  com- 
binations have  always  the  same  composition.  It 
is,  therefore,  not  neeeamry  thai  the  ingredients 

should  he  weighed  by  thcmsJelves.  Chemistry  1 
teaches  us  that  when  substances  combine  chemi- 
cally, it  is  in  cert  ain  iixed  proportions,  and  that, 
therefore,  pore  chemical  componnds  always  con- 
tain the  same  amount  of  their  different  consti- 
tuents. When  we,  thrr^f  if  ,  hnvo  separated  an 
ingredient  by  transferring  it  to  another  chemical 
ccmlmiation,  it  is  onlynecesnry  to  sseerCain  the 
(piantity  of  this  compound,  and  then,  from  its 
known  composition,  cnlculate  the  quantity  of  the 
ingredient,  whose  weight  of  the  original  substance 
we  desired  to  know:  thns,  if  a  sabstanoe  contain 
sulpliuric  acid,  it  would  be  impossible  to  separate 
the  acid  compiletely  l)y  itself,  or  weigh  it,  in  this 
istate ;  but  if  any  other  solution}  containing  bary- 
ta, be  added,  all  the  sa^nrie  add  will  combine 
with  80  much  of  the  baryta  as  is  necessary  to 
form  an  insoluble  componnd,  the  sulphate  of  ba- 
ryta, which  is  easily  separated  and  weighed,  and 
from  tiie  weight  of  which  iJie  weight  of  the  sul- 
phuric acid  is  calculated.  It  is  also  evident,  that 
instead  of  necertnining  directly  the  weight  of  an 
ingredient  or  its  new  compound,  the  loss  in  weight 
wUch  thejr  cause  in  the  remainder,  by  their  sep- 
SfSition  or  escape,  may  be  ascertained.  This  is 
the  case,  wliere  the  separation  is  easily  effected ; 
but  the  state  in  which  it  separates  either  renders 
it  unfit  for  weighing,  or  its  oolleotion  or  prepar- 
ation for  this  purpose  is  rendered  more  difficolt 
than  the  weighing  of  the  rr^Tnnining  substance?  ■ 
thus,  oxide  of  lead  combines  chemicallj  with 
water :  by  heating  thii  ooaDpoand  the  water  is 
expelled  as  vapour.  It  isiience  «tfier  to  weigh 
the  oxide  of  lead  subsequently  to  the  cxptilsion 
of  the  water,  than  to  condense  the  vapours  com- 
pletely, for  the  purpose  of  weighing  them  direct- 
ly ;  but  if  the  oxide  of  lead  be,  at  tiie  same  time, 
combined  with  other  volatile  ingredients,  as,  for 
instance,  in  common  white  lead,  which  is  a  com- 
bination of  oxide  of  lead  with  carbonic  acid  and 
water,  it  tiien  becomes  neoesaarjto  condense  and 
pr^llprt  the  volatilized  water,  and  ascertain  its 
weight  directly.  Having  then  ascertained  the 
loss  of  all  the  volatile  matter  and  the  weight  of 
the  oondoued  water,  \^  sabttactiiig  the  latter 
from  the  former,  we  oblidn  the  loss  or  w^gbt  of 
the  carbonic  acid. 

It  often  happens  that  two  or  more  ingredients 
are  eaolj  separated  together  from  the  rest,  but 
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their  separation  from  each  other  cannot  be  ef- 
fiMted  at      <w  Imt  with  difficulty.   In  tncli 

casc'B,  tlioir  joint  weight,  or  thnt  of  the  cornhina- 
tion  in  which  they  arc  pejiarated,  is  ascprtaincd. 
and  then  diiierent  methodh  reported  to  fur  det«r- 
miiiiiig  iheir  niktiTe  quantity,  as,  for  isBtanoa, 
from  their  cliffercnt  phji^-i'-'y^  pmprrfu-.^.  Tlii^i  if^ 
often  res^nrt^'  l  to  in  practical  life,  where,  in  mix- 
tures ot  ouiy  certain  substances,  the  value  de- 
pends on  their  febtiva  qonnttty.  The  qieeific 
gravity  of  such  mixtures  affords,  in  many  cases, 
a  mean  of  determining  their  relativp  quantity, 
which  is  olten  made  use  of,  particularly  where 
one  of  the  suhetonoes  is  water.  Akoholometry^ 
or  the  method  of  detcrnuning  the  quantity  of 
alcohol,  in  mixttires  of  alcohol  and  water,  depends 
entirely  on  the  ditference  of  their  apecific  gravity. 
All  the  various  usee  of  hydrometers,  for  aseertaiu' 
ing  ^  strength  of  snhstances,  dep  lul  on  the 
same  principle.  As  soon,  therefore,  as  other  snh- 
stant^  are  added,  besides  ihom  for  which  it  was 
ooDstmoted,  it  oessee  to  he  applicable  to  this  pur- 
pose. The  xiehness  of  many  orea  may  be  di-tcr- 
intncd  approximately  hy  their  specific  i^vity. 
Besides  specific  gravity,  other  physical  properties 
may  be  empl<^ed,  as  dMerent  fiisibilities ;  thus, 
the  relative  quantity  of  two  different  fatty  mat- 
ters has  been  determined  from  the  point  of  fusion 
of  their  mixture.  Other  methods  are  derived 
from  their  rehtien  to  light  or  heat;  thus,  in 
mixtures  of  chloride  of  8<»dium  and  potassium, 
their  relative  quantity  has  hren  n^certained  hy 
the  di^ipree  of  cold  which  they  produce  by  dis- 
solving them  in  water. 

In  cases  where  two  such  substances  have  strong 
chemical,  but  Kiinilar  afHnitioP,  and,  therefore, 
are  difficult  to  separate,  but  their  combining 
weights  are  different,  another  method  is  fre- 
quently made  use  of  in  analjtioal  chemistry,  for 
which  the  rather  improper  name  of  indirect  ana- 
lifnu  has  been  proposed  by  Poggendorff.  This 
method  consists  in  separating  them  both  toge- 
ther, bj  oombining  them  with  a  third  substance, 
and  ascertaining  the  weight  of  this  comhinafion 
accurately ;  we  then  determine,  in  any  other  ana- 
lytical way,  the  quantity  of  this  third  substance, 
which,  eabtraoted  fiom  ttie  former  weight  of  their 
cornViiuatiiin  with  it,  gives  the  quantity  of  the 
mixture  of  them  both  ;  calculating,  then,  from 
their  ret^pective  combining  weights,  the  quantity 
whidi  thto  tbard  rabstanee  would  have  yidded 
with  either  of  thern  alone,  we  are  able  to  calcu- 
late, from  th"  rjuantity  .ictually  obtained^  the 
relative  quantity  lu  wiuch  they  exist. 

In  some  cases,  where  we  are  unable  to  separate 
an  ingredient  in  any  state  or  coTtihiuatlon  suit- 
able for  the  estimation  of  its  quantity,  this  can 
only  be  obtained  by  estimating  the  weight,  suo- 
cessivBly,  of  all  ^e  other  ingredients,  and  sub- 
tracting the  joint  weight  of  these  ixom  the  weight 
of  the  whole  substance;  but  it  is  evident  tliat, 
in  this  case,  any  inaccuracy  in  the  estimation  of 
the  other  ingredients  will  ftll  upon  it. 


The  preparation  of  a  substance  for  analysis, 
and  the  subsequent  sepantionof  the  ingredients^ 

either  for  their  r'-ei  irnition.  or.  more  particularly, 
for  their  quantitative  estimation,  requires  many 
mechanical  operations  and  manipulations,  su^ 
as  pulverisatloB,  eolntion,  precipitation,  poaring. 
washin'4.  filtnrti"n,  ignition,  weighintr,  hc.^  the 
perfect  performance  of  which  is  of  the  greatest 
importance  to  the  success  of  the  analysis,  but  is 
often  very  tedious,  and  can  only  be  learned  by 
practice  in  a  lahoratery;  yet  a  thoronizb  know- 
of  the  principles  on  whicli  they  de|)imd. 
will  highly  facilitate  their  acquieitit^i.  They  are 
the  Tudimeots  of  analytical  ehemisfery,  on  which 
its  performance  depends ;  but  as  they  often  seem 
of  a  trifling  nature,  it  requires  some  exertion  of 
mind  to  submit  to  the  drudgery  of  acquiring 
them.  As  analytical  chemistry  is  the  baae  of  aU 
chemical  investigation,  the  want  of  thcni  forms 
a  great  obstacle  to  the  pursuit  of  chemistry,  and 
they  should  therefore  be  early  attended  to.  The 
spilling  of  a  drop  in  pouring,  or  the  spirting  dur- 
ing evaporation,  will  often  spoil  long-anticipated 
results,  and  a  sin;:*le  moment's  inattention  Ihj  the 
cause  of  losing  weeks  of  labour,  at  a  point  when 
the  result  was  nearly  within  grasp.  The  InabtBty 
or  unwiffiugaesi  to  go  through  the  laborioiu  and 
ted  ions  process  of  an  analysis,  or  to  repf»nt  it 
when  unsuccessful,  is  also  a  cunt  irutitl  temptation 
to  scientific  mendacity,  by  anticipating  and  pro- 
nouncing analytical  results  which  have  nerer  been 
obtained.  But  truth  cannot  be  obtained  withnnt 
labour,  and  is  inseparably  connected  with  hon- 
esty ;  and  although  a  false  ambition  n»j  thereby 
obtain,  temporarily,  a  desired  object,  merited  dla- 
credit  usually  returns,  in  the  end,  upon  it<:  orirri- 
nator.  .\8  a  rule,  no  results  should  ever  be  ad- 
mitted in  science,  unless  accompanied  by  the 
details  of  the  experiments  from  which  Hicy  nre 
derived. 

Notwithstanding  the  perfection  of  the  methods 
and  the  utmost  care,  some  small  loss  of  the  in- 
gredients in  the  different  operations  of  quanti- 
tative analysis  caniint  he  avoided.  In  woll-pcr- 
f'lrtiied  analy«e<.  of  ordinary  difficulty,  this  oufrht 
not  to  exceed  one  per  cent,,  and  in  most  cases  be 
less.  Beginners  are  apt  to  obtain  more  than  the 
true  weight,  wliieh  arises  from  imperfect  wash- 
inj»  of  the  precipitates,  or  from  hygroscopic  mois- 
ture, attracted  during  the  weighing,  &c.  la 
analysis,  Ibr  practical  pnrpoeea,  the  loss  or  ezoeea 
is  often  distributed  proportieaally  on  aH  the  in- 
gredients, so  ns  tr<  TTi  ike  up  exactly  part?  ; 
but  in  ail  scieutitic  investigations,  it  is  an  estab- 
lished principle  to  give  the  results  ezactljrns  thej 
are  obtained. 

As  all  chemical  compounds  are  forraod  by  the 
combination  of  their  ingredients,  in  ccrtun  and 
fixed  proportions,  which  are  multiples  of  their 
atomic  weights,  it  becomes  a  stnmg  pvQof  of  the 
correctness  of  our  analysis  of  a  pure  chemical 
compound,  if  the  percentic  composition  corre- 
spond with  multiple  of  the  atomic  weights ;  and 
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11  again,  if  the  percentic  weights  of  the  (lifFercnt 
'  iagni^Bnta  be  rimple  moltiplM  of  their  fttomio 
weights,  it  affords  a  strong  prohalnlity  that  the 
I J  ?tih5tance  analyzed  is  no  mechanical  mixture  but 
a  true  chemical  compound.    It  therefore  Wcunies 
I  MnbletofindtlMiiiiinlMir  of  atoais  whidi  oov^ 
I  responds  to  the  percentage  result  of  our  analysis, 
and  therefrom,  if  possible,  toestalAiyh  a  chemical 
,  ^innula.   This  is  done  bj  dividing  the  percent- 

ige  munben  bj  ibe  atonic  WMghte  of  the 
i  ^pective  ingre^Wtttt.    The  aninlx^rs  thus  ob> 
tained,  expregs  the  relative  number  of  atoms  of 
the  different  ingredients ;  and  in  order  to  reduce 
tkom  to  small,  and,  if  possible,  whole  numbers, 
tiie  nuallest  may  be  made  unity,  and  divided  re- 
spectively into  all  the  rest.    How  the  number  of 
j  atoms  thus  found  is  to  be  distributed,  for  the 
purpose  of  bringing  it  into  a  fimmlay  in  ooofor- 
J  mity  with  other  similar  oonibiliatioilll^  depends 
entirely  on  theoretical  views. 
In  regard  to  the  history  of  analytical  chemis- 
its  progre^  has,  as  might  be  supposed,  been 
inseparably  connected  with  that  of  the  science  of 
.  dh-mi.Hry  itself.     Bon^'mnn,  Schwle,  Klajiruth 
and  others,  improved  the  analytical  methods  con- 
]  fldenUj,  but  it  was  only  aftv  the  development, 
hf  Biditer,  of  the  dootrine  of  the  fixed  propor- 
^  tii^ns  in  which  sulistances  comhinc,  that  it  was 
ekrated  to  the  rank  of  a  science.   It  is,  in  a 
to  the  nanmitting  laboars  Ber- 
,  and  bis  accurate  determination  of  the  fun- 
damental or  combining  numbers,  that  it  is  In- 
debted to  its  present  perfection.  The  ultimate 
unlysis  of  organio  bodisi  is  alw  indsbied,  tat  its 
P^:sont  perfectioiiytotliejmproTeiaNitsof  Uebig 
and  several  others. 

ANASTATICA,— popularly  Hcae  of  Jericho.  A 
fsiall,  perennial^  hardy  herbaceous  phint,  of  the 
cruciferous  order,  from,  the  Levant.  It  grows  to 
the  height  of  only  !*ix  indies,  divides  into  many 
irregular  branches  near  the  root,  sendi^  out  from 
each  joint  a  single,  oblong,  hoary  leaf ;  and  pro- 
dnoes  from  June  to  August  small,  mt^bs,  whitish- 
CTccn.  cruciferous  flo"?Ter8.  This  plant,  after  be- 
ing zat  Ik  red  and  thoroughly  dried,  has  the  curious 
property  of  recovering  its  original  form  upon  im- 
neiiion  in  water.  ItwassuperstitioasljbolieTed 
by  the  monks  of  the  dark  a^es  to  open  its  flowers 
in  th*^  anniversary  of  the  night  of  our  Lord's  iu- 
caroation,  and  in  consequence  was  called  by  them 
Boss  Mariaa;  and  it  is  still  soperstttiously  be> 
lieved  by  many  of  the  lower  orders  in  Great  Eri- 
tain  to  poFsess  the  property,  if  placed  in  water  at 
the  time  when  a  woman's  labour  commences,  of 
eipaading  at  tiie  precise  moment  of  her  giving 
birth  to  her  infant.  It  grows  wild  in  the  sandy 
defi^rts  of  ,\rabia  and  Palestine ;  and  is  there 
designated  by  a  name  which  signifies  '  Mary's 
haad.* 

ANATOMY  OP  ANIMALS.  The  study  of  the 
structure,  composition,  mutual  connection,  and 
respective  situation  of  the  members  and  organs 
«f  aaimali^  bj  means  <tf  the  dissection  of  tiieir 


carcass,  and  the  ocular  examination  of  cuts  and 
openings  made  hj  the  knife.  The  anatomieal 

structure  of  the  principal  doufesticated  animals, 
and  an  outline  of  the  anat'  rnical  structure  of 
man,  are  taught  in  veterinary  schools;  and  a 
knowledge  of  both,  partioolarlf  as  illustvating 
each  other,  is  of  much  value  to  the  farmer,  in 
regulatinp^  his  treatment  of  the  numeron-j  dotnes- 
tic  animals  of  the  £etrm.  When  he  is  acquainted 
with  the  organism  of  their  bodies,  and  with  the 
fanetions  which  their  several  organs  perform,  he 
can  usually  adapt  both  the  kind  and  quantity  of 
their  food  to  the  peculiarities  of  their  constitu- 
tion, and  frequently  avert  or  overcome  their  ten* 
dencies  to  disease;  and  when  he  knows  the 
identity  in  some  points,  and  the  similarity  in 
others,  between  their  animal  sensations  and  his 
own,  he  vriU  have  a  degree  of  ooneem  for  th^ 
well-being,  of  comprehension  of  their  wants,  and 
of  sympathy  f  ir  their  ailmenti?,  far  greater  than 
he  would  otherwise  possess,  and  most  beneficial 
in  effeet  upon  both  his  moral  character  and  his 
worldly  prosperity.  Any  fanners  who  have  not 
nil "vr-d  access  to  veterinary  schools,  ought  to 
employ  some  early  leisure  in  picking  up  a  little 
knowledge  ofaaimalanatomf  from  books.  Ana- 
tomical articles  on  all  the  principal  organs  of 
aTiinuils  will  be  iound  in  their  req^eetive  places 
in  our  work. 

ANATOMY  OF  TSaETABLES.  The  study 
of  the  structure  of  vegetal des  by  sectional  cutting 
with  the  knife.  This  Rtudy  is  the  true  basis  of 
the  science  of  vegetable  physiology,  and  of  all 
true  knowledge  of  the  constitution  and  functions 
of  plants;  and,  though  not  personally  prosecuted, 
yet  ought  to  be  known  in  'ts  results  or  discov- 
eries, by  every  gardener  and  farmer.  The  earliest 
writings  of  any  value  on  vegetable  anatomy,  were 
the  Aimtomy  of  Plants,  by  the  English  physician 
Grew,  ptildi^licd  in  IKsi';  and  portions  of  the 
Opera  Omnia  of  the  Italian  physician  Malpighi, 
published  in  1667 ;  Imt  treatises  and  articles  of 
greater  m  len  irngth,  and  aggrsgat^  of  the 
most  minute  research  and  a  very  high  order  of 
excellence,  liave  been  written  by  almost  all  of  the 
numerous  subsequent  distinguished  physiologists. 
The  several  parts  and  organs  of  plants,  as  dis- 
covered and  examined  by  dissection,  will  be  found 
described  in  th  'r  rnsnective  places  in  our  work. 

AJSBL'RV.  A  kmd  of  wen,  or  spongy  wart  or 
tumour  on  the  legs  or  flanks  of  the  horse.  It  is 
usually  full  of  blood ;  and  may  be  removed  either 
by  the  fastening  of  a  ligature  round  itn  base  till 
It  dies  away,  or  by  the  application  hrst  of  the 
knife  and  next  of  some  caustic  substance  sndi  as 
a  solution  of  blue  vitriol,  to  destroy  its  oonneo* 
tion  with  the  abaorljent  vessels.  Taplin  recom- 
mends that  it  should  be  carefully  anointed  once 
in  three  or  four  days  with  the  bntyr  of  antimony, 
which,  he  says,  will  eiTectually  cure  the  disease. 

ANBURY,  A\tntTnT,  or  riAXRrRT.  A  perplex- 
ing, stubborn,  and  desolating  disease  in  turnips. 
It  takes  the  name  of  anbuiy  from  its  early  d^ 
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Teloping  small  knots  or  tubercloe,  of  a  ibm 
similar  to  the  anbniry  in  the  hone ;  and  it  also 

bears  the  dtslgnations  of  fingos  and  toes  and  of 
canki  r, — the  former  from  its  pmducing  such  a 
aerica  of  united  tap-roots  as  make  the  turnip 
have  the  shape  of  a  boxer*s  glove,  and  the  latter 
from  its  oventuatty  eating  away  most  of  the  in- 
terior substance  of  the  turnip,  and  occaaioiung 
the  rest  to  be  fetidly  putrescent. 

AnbuTjTytill  a  few  yean  ago,  threatened  to  ezter> 
Ittinate  the  turnip  in  some  districts  of  Britain,  and 
even  torendt^T  tlie  cultivation  of  it  in  any  district 
adventurous;  andithasbeen  the  topicof  mucbcon- 
troTersy,  many  theories,  and  gcnerd  onoertainty 
as  to  at  onoe  its  history,  its  nature,  its  causes, 
and  its  cure.   One  theory  supposes  it  to  he  a 
topical  disease,  and  to  have  been  propagated  from 
one  pUoe  to  another  by  the  oirriagc  of  seeds; 
another  supposes  it  to  have  arisen  from  a  peculiar 
'  combiiuitiun  of  soil,  cUmato,  and  culture  in  one 
i  locality,  and  to  have  been  propagated  by  infeo- 
I  tion ;  a  third  supposee  it  to  be  the  consequence 
I  of  an  exoessive  or  unduly  prolonged  cultivation 
I  of  tho  turnip,  and  to  have  been  forced  into  exist- 
!  ence  wherever  such  cultivation  had  been  prac- 
tised ;  a  fourth  supposes  it  to  have  originated  in 
\  variableness  and  inclemency  of  weather  thiott|^ 
out  a  scasr>n,  and  to  he  propagated  or  repressed 
:  accordini;  to  the  adversencsj?  or  favotjrahleness  of 
j  the  weatiier  uf  succeeding  seasons ;  a  fifth  sup- 
^  poses  it  to  be  aa  inocuktion  from  a  similar  dis- 
ease in  other  varieties  of  the  brassica  tribe,  and 
to  have  been  propagated  by  the  migrations  of 
the  insects  by  whose  means  it  is  inflicted  ;  and  a 
t  sixth  supposes  that  it  is  strictly  eonstitntional  in 
the  turnip,  and  must  necessarily  become  devel- 
oped whenever  the  plant  is  produced  in  a  hij»h  or 
even  lair  degree  of  healthiness  and  strength. 
I  Nor  are  these  theories  reqpeettng  its  origin  and 
I  propagation  so  conflicting  as  opinions  respecting 
its  nature.    One  theory  asserts  it  to  ho  a  disease 
,  in  the  organism  of  the  turnip ;  another  asserts  it 
I  to  be  a  disease  in  the  secretions;  a  tiiird  asserts 
I  it  to  be  a  poisoning  from  some  peculiarity  in 
,  either  foil  or  manure ;  a  fourth  asserts  it  to  he 
;  consumption  by  an  insect  common  to  the  turnip 
,  with  other  varieties  of  brassica ;  a  fifth  asserts  it 
i  to  beconsumption  by  an  insect  peculiar  to  itself; 

a  sixth  asserts  it  to  be  poifonin^,'  by  the  voided 
i  secretions  of  some  one  or  other  insect :  and  a 
seventh  asserts  it  to  be  commenced  in  organic 
feebleness  and  completed  by  inscctal  depreda- 
tion. Differences  of  opinion  as  to  the  best  mcanfi 
j  of  curing  or  preventing  it,  or  even  as  to  the  prao- 
I  tioability  of  its  prevention,  arc,  as  we  shall  after- 
wards see,  quite  as  numerous  and  oonflicting. 
,  Had  not  quite  recent  experience  proved  that 
,  thorough  cultivation  will  not  only  prevent  but 
'  exterminate  anbury,  we  might  probably  have 
summed  up  all  true  existing  knowledge  respect* 
ing  anbury  in  the  humiliating  statement,  that 
this  one  disease  in  a  single  variety  of  voj;i  tnble 
bos  bewildered  wise  men  and  stultified  science. 


But  we  have  now  distinct  reason  for  assertini; 
that  anbury  is  of  a  craaplex  nature  and  divevn* 
ficd  ori^n,  and  that  it  is  always  and  most  effeo 
tively  prevented  by  such  stimulating  cultivation  | 
as  occasions  the  young  turnip  plant  to  liave  a  \ 
rapid  and  vigorous  growth.  Tet  the  ftets  wMeb 
havn  brought  out  this  gratifying  conclusion  are 
so  recent,  that — were  it  only  for  the  purpose  of 
recording  curious  and  instructive  matter  for  . 
fhtnre  history— -we  must  compose  a  aammary-  c€  ' 
previous  observations  and  statements  respecting 
the  diseases  history,  appearances,  and  effect?.  [ 

Anbury  seems  to  have  been  known  in  SuflbUc 
during  upwards  of  a  oentnry ;  and  yet  it  did  not 
begin  to  attract  the  general  attention  of  British 
farmers,  or  to  make  it?  appearance  in  more  tlian 
two  or  three  districts  of  country,  till  aU>ut  the 
year  I  BIO  or  1815.  The  late  Arthur  Toung,  Esq., 
writing  in  1819,  says,  "To  my  knowledge,  the 
disease  in  tiirni])S  called  finjrcrs  and  toes  has  been 
known  in  Suffolk  above  fifty  years ;  and  I  am  in- 
formed it  was  known  long  before  that  period. 
But  I  am  quite  unacquainted  with  the  distxicta 
in  M'hich  it  first  appeared."  Tn  the  latter  part 
of  List  century,  and  in  the  early  part  of  the  pre- 
sent, it  made  great  havoc  in  Holdernes^  a  dis- 
trict in  the  vicinify  of  Hull  In  Yorkshire;  said 
in  1>=12.  Mr.  Spence,  the  entomologist,  published 
a  very  sensible  pamphlet,  entitled  'Olwrvatioiis 
on  the  Diseases  in  Turnips,  termed  in  tioldcmc^s 
Fingen  and  Toes.*  The  disease  appeared  in 
Berwickshire  and  Roxburghshire  about  the  year 
17f)9;  it  was  supposed  by  some  person*?  to  hnre 
been  brought  thither  from  Uoldemess,  yet  did 
not  become  known  in  the  vicinity  of  Newoaatls  ' 
till  several  years  L\tcr ;  it  was  not  seen  in  Ber- 
wickshire and  Roxburgh.shire  for  thirty  yettrs 
after  turnip  cultivation  had  been  commenced; 
and,  firom  the  time  iti  its  appearance  tall  ab<mt 
the  year  1&30,  it  occasionally  fluctuated  in  both 
prex'alence  and  power,  but  on  the  whole  T»in'ls 
such  a  st^y,  progressive,  and  alarming  iucrcaj»e 
as  menaced  aU  tumlp-culture  with  speedy  ester* 
mination.  In  1819,  the  disease  prevailed  to  a 
very  disastrous  extent,  not  only  in  these  8cotti--h 
counties,  but  in  several  uf  the  principal  agricul- 
tural oonntiefl  of  England ;  in  September  of  that 
year,  a  general  meeting  of  the  Caledonian  Horti* 
cultural  Society,  addressed  formal  inquiries  into  , 
its  phenomena  and  trwtment,  to  a  number  of 
the  most  eminent  'enltlvaton  in  Grtat  Britein ; 
and  afterwards,  communieatious  in  reply  from 
^Ir.  G»  ( rge  Sinclair  of  Wobum  Abbey,  Messrs. 
I),  and  A.  Macdougall  of  Cessford  near  Kelso,  the 
Rev.  George  Jenyns,  prebendary  of  Ely,  and  the 
well-known  Arthur  Toung,  Esq.,  and  Sir  John 
Sinclair,  Bart.,  were  published  in  the  Society's 
Memoirs.  In  1828,  the  Highland  Society  offered  , 
an  honorary  premium  for  the  best  practical  essay 
on  the  appearances  and  prevention  of  anboiy, 
founded  on  the  personal  knowledfie  of  the  an-  j 
thor;  and  in  their  Transactions  of  August  i  s.in. 
they  published  one  prize  essay  by  the  Rev.  James 
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■>  PksqoIttiSODof  AUisrd,  in  Aberdeenshire,  another 
1^  prize  essar  hy  }>\t.  John  Abbay  of  Kirby  Hall  in 
I  Yorkshire,  and  extracts  from  a  communication 
i|  bf  Mr.  U.  Btnie  of  Hjde  Pkrk  near  Aberdeen. 
fnm  1830  tOl  about  1840,  the  disease  seems  to 
hire  somewhat  steadily  decreased ;  and  about  the 
I  kUer  date,  it  became  nearly  or  altogether  «z- 
l  Had  on  an  the  weH-nmnaged  fuaa  of  the  moat 
■'  tlioroiii^y  cultivated  districts. 

Anhurv  infests,  not  tho  turnip  only,  Imt  the 
ablMge  and  other  varieties  of  brassica,  and  even 
'  the  b^yboelc  mid  aome  other  ta|HR>oted  planta. 
It  ftcqoentlj  attaoka  the  young  cabbage  in  the 
seed-bed,  and  appears  then  in  the  f'TTn  of  a  gall 
^  or  wart  upon  the  stem,  in  the  immediate  vicinity 
[  of  the  roota.  If  the  wart  be  opened,  it  irill  be 
found  to  contain  a  small  white  maggot,  the  larra 
I  fa  little  insect :  and  if  the  wart  and  the  mag-pot 
I  be  removed,  and  the  plant  again  placed  in  the 
-  tail,  the  latter,  nnleea  it  sustain  another  attack, 
I  wis  laeoiTer  from  its  wound,  and  aoffer  little  re- 
I  tanlation  of  its  growth.    But  if  the  wart  be  tt  t 
disturbed,  the  maggot  will  feed  upon  the  alburnum 
till  the  period  of  transformation  into  the  next 
1°  stage  of  inaect  exiatenoe  approaeh;  and  it  will 
t^=•.n  gnaw  its  \v;iy  through  the  exterior  bark, 
aod  leave  the  plant  in  a  state  of  disease  beyond 
I  the  power  of  any  remedy.    The  wart  has  now 
['  inoeMed  into  a  gaO,  wUdi  endrelea  the  whole 
fit«iD ;  the  alburnum  is  so  extensively  destroyed 
that  the  sap  of  tho  plant  can  no  longer  ascend  ; 
,  mti  the  whole  plant,  in  consequence  of  ccaaing 
I  to  obtain  a  anffidency  of  moiature  through  the 
roots  to  compensate  for  the  traaapiration  of  tho 
leave?,  loses  all  its  healthy  appearance,  and  hc- 
comes  flagging  in  its  foliage  and  pallid  in  its 
eolour.  The  aweiling  of  the  gall  oontinuea  to  in- 
crease ;  the  Taoifflta  of  the  alburnum  continue  to 
afford  a  larger  supply  of  juices  than  can  be  con- 
>|  T«jtid  away ;  air  and  moisture  pase,  through  the 
i  poftntion  made  bj  the  maggot,  into  the  interior 

*  of  the  excreeoenoe ;  the  wounded  vesseb  nloemte ; 
and  putrefaction  and  death  speedily  supervene. 
The  tumour  has  prol»ibly  become  larger  than  an 

j  Mdiiurj  hen's  egg,  and  baa  a  rugged  and  mouldy 
'  awhee^and  astrong  and  otTensive  smell ;  and  the 

fibrous  roots  arc  pr<»nerally  thickened,  distorted. 

awry,  and  exiiibit,  through  their  whole 
I  length,  umatnial  awellings,  of  monatrona  ^>pear> 
;,  aaee,  and  aeeuini^y  ooeaaioned  hy  a  long  aaiiea 

of  strenuous  efforts  in  the  plant  to  form  recep- 
I  tdcles  for  the  sap  which  oould  no  longer  be  spia- 
:  ttted  by  the  learea. 

The  anbury  in  tumipa  ia  rarely  if  ever  wisible 

in  plants  of  \c<s  than  seven  weeks  old.  and  is  first 
,  iodicated  by  the  loss  of  natural  vigour  in  the 

•  I  leaves.  Though  the  leaves  of  a  diseased  root 
I  thooid  happen  to  be  larger  than  thoaeof  a  aound 

plant,  yet.  whenever  they  receive  the  rays  of  the 
'i  mid-day  s'.m.  they  decline  from  their  natural  ])0«- 
I  turc  into  a  flaccid  condition ;  and  when  thus  en- 

feeUad,  tiiaj  are  gmenillj  attacked  bj  a  minute 
i  apecica  of  acarofl^  and  become  tinctured  with  ita 


delicate  blidah-white  web.  The  flagging  atftte  of 
the  leaves  is  so  distinct  as  to  uO'urd  an  eafnr  and 
certain  indication  of  the  extent  and  direction  of 
the  diaeaae  athwart  a  field.  In  the  earlier  atages 

of  the  disease,  small  knol>s  (ir  tubercles,  occa- 
sioned by  the  punctures  o(  in(*ect8,  and  contain- 
ing the  larvsB  of  their  future  progeny,  appear 
upon  the  roota  of  the  planta;  and  in  the  ulterior 
stagea»  the  tnm  roots  are  destroyed,  the  excres- 
cences or  subsidiary  roots  spread  out  in  the  form 
of  digitation ;  and  the  bulb  ia  altered  in  both 
structure  and  quafitiea,  becomea  thoroughly  pu- 
trid, and  emita  an  offensive  smelL  "  Mr.  Marshall 
I  very  correctly  dencrihes  the  form  which  this  dis- 
ease assumes  when  it  attacks  the  turnip.  It  is 
a  huge  ezcrcecence  appearing  below  the  bulb, 
growing  to  the  sisce  of  both  hands,  and.  as  soon 
as  the  hard  weather  fcts  in ;  or  it  ir^,  Viy  its  own 
nature,  brought  to  maturity,  becoming  putrid, 
and  smelling  very  offensively.  On  the  last  day 
of  August  when  the  bulbs  of  the  turnips  were 
about  the  size  of  walnuts  in  the  husk,  the  am- 
buries  were  as  big  as  a  goose's  egg.  These  were 
irregular  and  uncouth  in  their  form,  with  inferior 
excreaeencea,  reeembting  the  raeea  of  ginger  hang> 

ing  to  thetn.  On  cutting  them,  their  general  ap- 
pearance is  that  of  a  hard  turnip,  but  on  examin- 
ing them  through  a  inaguiiier,  there  are  yaim  or 
atring-like  veaaela,  diaperaed  among  the  pulp. 
The  smell  and  taste  somewhat  resemble  those  of 
turnips,  liut  without  their  mildness,  having  an 
austere  and  somewhat  disagreeable  flavour,  re- 
sembling that  of  an  old  atringy  turnip.**  [Mr. 
deorgt  W.  JohHSon.l^  One  or  imire  galls  are  per- 
ceptible on  the  roots  of  a  pluut  whose  flaccid 
leaves  indicate  it  to  be  alTccted ;  and  these,  as  in 
the  caae  of  the  cabbage  anbury,  become  laige  ex- 
crescen<xa  inhaUted  by  larv}i>  or  smaU  miq^gota. 
Each  larva,  in  very  young  plants,  has  the  appear- 
ance of  a  minute  globule  of  water,  and  cannot  be 
diatittguiahed  by  the  naked  eye.  Aa  aoon  aa  the 
inaect  is  prepared  to  leave  ita  nidup,  the  excres- 
cence becomes  soft,  ppongy,  and  putrescent,  the 
rind  bursts,  and  a  fetid  smell,  peculiar  to  decom- 
posing vegetable  matter,  ia  emitted.  Fkrtridgea 
appear  to  be  very  fond  of  the  larra;  and  when- 
ever they  arc  seen  to  congregate  among  affected 
turnips,  they  are  found  to  perforate  the  galls,  and 
take  out  the  larva.  "Several  insects  are  now 
attracted  to  the  putrifying  mass.  A  species  of 
musca  deposits  its  eggs  on  the  surface.  Th(» 
larvm  burrow  in  the  mass ;  these  are  followed  by 
different  speciea  of  ataphyljnus,  paedcrus,  &c. 
The  former  of  theae  aeem  to  live  on  the  larvia  of 
the  mupca,  for  two  of  these  lived  three  months, 
while  Bupphed  with  these  larvie,  but  died  soon 
after  the  supply  was  discontinued.  They  did  not 
appear  to  touch  the  nmtter  of  the  turnip  on 

which  the  larva  of  the  fly  lived.  Under  these 
circumstances,  when  moist  weather  occurs,  the 
maas  ail'ected  tK>on  wastes  away,  and  frequently  a 
large  root  ia  found  a  mere  ahdl.**  [Mr.  jSifne&nr.] 
^e  insect  whoae  larva  occuni  aa  rither  cauae 
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or  ncrompammcnt  of  anVurT  in  tnmipB  is  the  ] 
curculio  pkurofitigma  of  ^Ir.  !Margham*8  Entomo- 
logia  Britannica,  the  curculio  sulcicoUis  of  Pay- 
1c^*B  FaTUUk  Svedcft,  the  eoreulb  ftffinis  of  Pan- 

zer's  Fann«)  Tnsectonim  rrcrinanicff!,  the  rhyn- 
!    ohsonus  sulcicollis  of  Gyllenhars  Insecta  Svccica 
j    Dcscripta,  the  ialciger  eulciculltB  of  Dejcan's  (Ja- 
talogae  dw  Ooleoptem,  and  the  oryplwhTiiohiis 
alanda  of  Gerinar's  Inscctonim  Species  Nova?. 
Mr.  Maraham  descrilx-s  it  as  a  coleopterous  in- 
sect, one  line  and  two-thirds  in  length,  of  a  dutiky 
blade  oolour,  and  its  bmatt  spotted  with  white. 
Mr.  Kirby,  in  Kirby  and  Spcnce's  Introduction 
to  Entomology,  says,  "  I  have  bred  this  species  of 
i  j  weevil  from  the  knob-like  galls  on  tunui»,  called 
I  tiie  anbury,  and  I  have  littie  doobt  that  the  same 
I  i  insects,  or  a  species  allied  to  them,  cause  the 
clubbing  of  the  roots  of  cabbages.    Mr.  Sinclair 
also  says,  that,  in  its  head,  mandibles,  jaws,  &a, 
the  brra  of  ^e  turnip  anboiy  is  simihr  to  the 
larvae  which  live  on  the  root  of  cauliflower,  broc- 
coli, and  other  varieties  of  brassica,  and  he  ob- 
serves that  however  many  may  be  the  larvsD  in- 
I  habitiDg  a  single  root,  each  individual  oooapies  a 
distinct  cell ;  yet  he  states  that  it  appears  to  him 
to  be  a  species  of  the  cynips  of  Linnaeus,  and  the 
diploleparias  of  Leach,  Qeoffroy,         But  Mr. 
Sinclair  probably  oonlbunded,  to  eome  extent,  the 
galls  which  sometimes  grow  on  the  bulbs  of  tur- 
nips with  the  anbury  which  grows  upon  the  rrxtts. 
The  galls  on  the  bulbs  may  readily  enough  be 
mistaken  fbr  a  mild  form  of  anbury,  though  they 
are  a  reirj  different  disease,  having  a  different 
seat,  appearing  at  a  much  later  period,  and  pos- 
sessing a  far  less  pernicious  character ;  and  these 
certainly  are  occasioned  by  a  cynips  or  gall-fly, 
and,  when  opened,  will  t)e  found  to  oontain  a  ydr 
j  lowish  ina^:^<Tot,  of  quite  difTorent  appearance  and 
size  from  that  of  tha  anbury  larva.  The  principal 
mischief  of  the  galls  upon  the  bulbs  of  turnips,  is 
;  an  expoenre  of  the  interior  to  moisture  and  tiie 
i  frosts  of  winter,  and  the  con.so<:juent  superindiic- 
'  tion  of  an  earlier  decay  than  in  healthy  turnips. 
.     Anbury  does  not  arise  from  any  imperfection 
I  or  peouliaritj  in  the  seeds  of  tnmipe.   If  two 
;  crops  grow.  In  adjoining  fields,  from  the  eaine 
seed,  the  one  may  be  much  diseased  and  the  other 
<  altogether  healthy ;  and  even  when  anbury  at- 
I  taoks  any  one  field,  it  very  freiiaently  makes  bat 
partial  devastations,  or  appears  only  in  small  and 
isolated  patches.  Nor  d  oes  anbury  arise  firom  any 
unfavourableness  in  the  time  of  sowing,  or  from 

I  ttopropitioneness  of  weather  daring  the  growth  of 
\ !  the  crop ;  for,  if  it  did,  it  might  be  expected  to 

I I  make  somewhat  uniform  and  nearly  simultaneous 
1 1  attacks  in  all  districts  of  similar  soil  and  charac- 
!   ter,  and  similarly  a^eted  by  the  sapposed  un- 

I  soitablmees  of  meteorolqgieid  circumstances  to 
'  I  sowing  and  early  growth ;  yet  it  is  fonnd  to  be 
)  j  both  partial  and  capricious  iu  its  attacks  upon 

I I  some  difltiiistit  oeesdonally  very  violent  in  a  few, 
and  cither  exoeedingly  slight  or  altogether  un- 

I  y  known  in  many.  If  either  is  anbuiy  oocasioaed 


!  by  any  peculiarity  in  the  composition  or  cheini- 
cal  action  of  soil ;  for  it  occurs,  in  the  same  dis-  ' 
trict,  upon  soils  of  very  widely  different  and 
almost  oontMSted  ohanicter,  aiid,  in  the  same 
field,  appears  at  uncertain  intervalfi,  or  in  one  I 
year  totally  disappears  and  in  another  breaks  out  ' 
and  spreads  with  virulence.  Anbury,  when  once 
known  in  any  distriet,  Is  most  lik^  to  appear  in 
fields  which  have  been  frequently  cropped  with 
turnips  or  which  have  quite  recently  producrd 
either  turnips  or  cabbage ;  yet  it  arises  on  such 
fields,  only  from  the  presenoe  of  the  inseot  wliidi 
feeds  upon  it,  and  not  from  any  "tiring"  or  ex- 
crementitious  poisoning  of  the  soil  by  turnip 
cropping;  for  it  often  does  not  devastate  more 
than  men  patdies  of  an  old  tamip  field,  and  o^  | 
cadonally  breaks  out  in  fields  which  have  not 
been  previously  cropped  with  turnips  during 
many  years  or  even  within  the  memory  of  man. 
Furmen,  therefore^  may  save  thoaselves  the  an- 
noyancc  anduEpense  of  attending  to  any  nostrums 
which  assume  the  nnbnry  to  arise  from  any  of 
theee  oiuses,  or  even  to  be  stimulated  by  their 
action.  Yet  weather  has  so  fiu:  an  effect  that 
drought  provokes  and  aggravates  the  diseaas^  and 
rain  averts  or  niitipites  it.  Wet  weather  pro- 
motes the  rapid  growth  of  the  turnip,  so  as  to 
aooslerate  its  arrival  at  a  eonditloii  in  which  it 
ceases  to  be  liable  to  the  disease ;  it  enables  the 
turnip,  when  affected,  to  contend  more  sturdily, 
by  means  of  a  copious  supply  of  moisture,  against 
the  injury  inflicted  by  the  larva;  and  it  prevents 
the  leavM  of  an  infected  plant  from  flagging, 
lessens  their  exhausting?  transpiration  of  watery 
particles,  and  occasions  to  be  brought  up,  through 
the  organism  of  the  ascending  sap,  a  more  copious 
sapply  of  noaxishment  from  the  soil  Stagnant 
water  or  sponprinoss  of  soil,  however,  will  produce 
no  such  good  effects ;  but  will  act  in  the  same 
malign  manner  upon  turnips  as  upon  most  other 
eropa.  A  free  and  abundant  oiroolatioa  of  mola- 
tiire,  such  as  occurs  durinj;  .showery  weather  upon 
a  porous  soil,  operates  most  beni^jnly  on  turnips 
in  almost  any  circumstances, — and  not  less  so 
when  they  are  eitiier  menaoed  or  attacked  with 

anbury  ;  and  this  important  remedy  may,  in  most 
cases,  be  applied,  during  droughts,  to  small  crops 
of  turnips,  such  as  those  of  the  kitclien  garden, 
by  artificial  waterings. 

f!oot  and  charcoal  dust,  spread  to  the  depth  of 
half  an  inch  upon  the  snrface  of  the  land,  ami 
mixed  with  merely  a  thin  superstratum  of  the 
soil,  have  been  recommended  as  exterminators  of 
anbury  or  preventives  of  its  recurrence ;  and 
both  are  believed  to  operate  on  the  double  prin- 
ciple of  finely  divided  carbon  being  ofi'cnaive  to 
insects  and  antagonistio  of  vegetable  patrefiw- 
tion,    11  1  ilie  soot  on  the  additional  principle,  , 
that  sulphur  is  very  repugnant  to  insects.    Marl  . 
also  has  been  recommended  as  an  exterminator: 
but  whether  chalky  marl,  clay  marl,  dhalk  and  ! 
clay  marl,  chalk  and  silcx  marl,  the  calcareous 
marl  of  limestone  allnvialf  or  the  caloareoos  marl 
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of  ihd)  depofliia,  is  not  leoorded,  and  poiribly  | 
Wfts  not  known  to  even  the  parties  ^vllo  ajipliid 
and  tP5tt  d  it.  Yet  if  one  variety  of  imul  were 
proved  to  be  of  the  most  decided  efficacy,  another 
nrie^  raigjii  be  perfeotlj  powerless  or  even  a 
little  nozioas;  and  hen<%  the  want  of  a  cheniical 
analv?!?  and  proper  nomenclature  of  marl^.  rum-  ' 
pletely  prevents  the  judicious  imitation  ul  any 
ncocflifiil  use  of  them  ^ther  against  aaburj  or 
foranj oilier  speoifio  and  diffictilt  purpose.  C  ni 
mon  ealt  has  been  much  recommended,  and  ui>- 
pears  to  have,  in  various  instances,  heen  employed 
with  decided  saooeas;  bat  it  is  vtrj  liable  to  be 
eilitbSted  in  such  overdoee  as  to  he  temporarily 
poiisonotis  to  the  soil,  and,  even  when  arliuiuis- 
t«red  in  the  best  possible  proportion,  ib  probably 
u  imperfiMt  prevoitivei.  Dry  hydro-sulphnret  of 
lime,  such  m  may  easily  be  obtained  at  the  pub- 
lic gas-works,  has  been  recommended,  in  the  form 
of  a  slight  dreeing  of  the  surface  soil,  as  a  pre- 
fenlive  of  both  anbury  and  the  attaolcs  of  the 
tomip-flea.  Mr.  Tn^'orge  W.  Johnson,  who  sug- 
gests this  last  remedy,  says,  "  1  entertain  this 
opinion  of  its  efficacy  in  preventing  the  occui- 
m»  of  the  aubnry,  from  an  instance  when  it 
waiappUed  to  some  broccoli, — ign  r mtly  grown 
upon  a  bed  where  ca1)bages  had  as  ignorautly 
been  endeavoured  to  be  produced  in  successive 
avgn.  These  had  invariably  fitted  from  the  oo- 
currence  of  the  ambuiT';  but  the  brooooli  was 
oninfectrd.  The  only  cause  fur  this  eficnpe  that 
I  could  trace,  was,  that  jubt  previously  to  plaat- 
tiig,  a  little  of  the  hydro-sulphoret  ci  lime  had 
been  dug  in.  This  is  a  very  fttid,  powerful  com- 
pound. When  dry  lime  purifiers  are  employed 
at  gas-works,  it  may  be  obtained  in  the  state  of 
a  dry  powder ;  but  when  a  liquid  mixture  of  lime 
and  water  is  employed,  the  hydro-solphniet  can 
only  \ni  had  in  the  form  of  a  thick  cream.  Of 
the  dry  hydro -suphurct  I  would  recommend 
eight  bushels  per  acre  to  be  spread  regularly  by 
hsad  npon  the  sorboe,  after  the  turnip  seed  is 
sown,  and  Lefore  harrowing.  If  the  liquid 
employed,  I  would  recommend  thirty  gallons  ol 
it  to  be  mixed  with  a  sufficient  quantity  of  earth 
or  ashes,  to  enable  it  to  be  Bpvnd  over  an  acre 
in  a  similar  manner  For  caltbages,  twelve  bush- 
els, of  forty-five  gallons  per  acre,  would  not  jtrrt- 
bably  be  too  much,  spread  upon  the  surface,  and 
tanued  in  with  the  qwde  or  last  ploQghing.  To 
effect  the  banishment  of  the  tumip-flea,  I  should 
like  a  trial  to  be  made  of  six  or  eight  bushels  of 
the  dry,  or  from  twenty-two  to  twenty-eight  gal- 
lons of  the  liquid  hydroHralphvret,  being  spread 
over  the  stir&ce  itnuied  lately  after  the  sowing, 
harrowing,  and  rolling  are  finished.  Although  I 
specify  these  quantities  as  those  I  calculate  most 
correct,  yet,  in  all  experiments,  it  is  best  to  try 
various  proportions.  Three  or  four  bushels  may 
be  found  sufficient;  perhai^  twelve  or  even  twenty 
may  not  be  too  much."  But  the  grand  and  only 
really  efficient  preventive  of  anbury,  as  we  for- 
nerly  hinted,  is  thoto«i|^  cultivation  as  to  at 
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once  draining,  tilling,  and  manuring.  A  general 

law  of  the  controlling  providence  of  God  over  all 
agriculture,  is  that  cnreless  cultivation  is  pun- 
ished by  eventual  devastation  and  sterility,  and 
that  wise  and  sedulous  cultivation  is  followed  by 
8c»undness  and  luxuriance;  this  law  associates 
the  reflection  and  bVour  of  man  with  his  well- 
being,  subordinates  his  enlightened  toil  to  his 
happiness  and  prosperity,  and  oomprises  all  the 
multitudinous  influences  which  bear  upon  the 
physical  history  of  a  farm ;  and,  in  few  instances, 
docs  it  operate  more  conspicuously  than  in  those, 
like  the  anbury,  in  which  the  iU-direeted  and  in- 
adequate  labours  of  the  sloven  are  Utterly  dis- 
comfited by  the  silent  and  almost  invisible  anta- 
gonism of  one  of  the  tiniest  of  insects. — ^Stephens' 
Boot  0/  ike  Farm.^Kiriy  and  Spmeft  Introdva- 
turn  to  EntKmelUtgy, — Marsham'$  EnlmvAogia  Bri- 
tannioa. — Paprr  of  G.  W.  Jofnixnn.  E^q.,  in  Ko. 
3Q  0/  Q.  Juurned  of  Agr. — Paper  6^  Mr.  Hiephen* 
in  Ifo.  4  of  Q,  JoumiU  of  Agr. — Papers  of  Rev. 
Jos.  Farquharson,  Mr.  Af.  Dirnie,  and  Mr.  John 
Ahhug  in  Tratiaaciiota  of  I/ighfitnd  Socii  '^/. — Ai- 
j>er8  of  Mr.  George  jStViWatr,  Arthur  Young,  Esq., 
Meun.  D.  and  A.  Maedov^i«dly  Rt9.  Geo.  Jengn*, 
and  Sir  John  Si'ndair,  Sort,  wMunain  ofCA 
Ilortt'rjf/tural  Society. 

ANCUUSA.  See  AiXASsr. 

ANCHYLOSIS.  A  disease  in  animals*  joints, 
consisting  of  ossification  of  the  ligaments  which 
unite  bone  to  hone.  Few  horses  which  were 
overworked  in  their  youth,  or  strained  or  sud- 
denly polled  npon  their  haunches  iumaturer  age, 
escape  anchylosis  in  some  of  thebonea  of  the  back 
or  the  loins ;  and  all  horses  which  have,  to  any 
considerable  extent,  became  ancbylosed,  are  un- 
pleasant to  ride,  turn  with  difficulty  in  their  stall, 
are  reluctant  either  to  lie  down  or  to  rise,  have 
a  singular  straddling  action,  and  arc  popularly 
said  to  be  broken-backed  or  chinked  in  the  chine. 

ANDROMEDA.  A  large  genus  of  ligneous, 
evergreen,  ornamental  plaats,  of  the  heath  family. 
About  forty  species  are  known  to  botanist!? ;  twen- 
ty-six species  have  been  introduced  to  Great  Bri- 
tain ;  and  about  twenty  well-established  varieties, 
as  well  as  the  twen^-six  typal  speoica,  are  eul- 
tivated  in  our  shrubberies  and  gardens.  Most 
r\r'^  nrn  t  :'nd  even  handsome  plants  ;  and  all  grow 
uuturaliy  m  cither  bogs  or  alpine  districts,  and 
require  peat  earth  and  a  moist  situatioo.  The 
Jamaica  species  is  a  stove-plant ;  and  the  Japan 
species  requires  the  greenhouge ;  but  all  the  other 
introduced  species,  as  well  as  their  varieties,  are 
hardy.  The  wild  rosemary  variety  of  the  marsh 
species  grows  wild  in  the  turf  bogs  of  Britain, 
and  is  the  only  indigenous  plant  of  the  genus ; 
the  globe-flowered  variety  of  the  box-leaved  spe- 
cies is  a  native  of  Bnssia  j  two  other  varieties  of 
that  species  ate  natives  of  Newfoundland}  tiie 
moss-like  species,  Andromeda  hyjynoidef,  is  a  na- 
tive of  Lapland ;  the  Jamaica  and  the  Japan  spe- 
des  are  natives  of  the  countries  whcee  names 
they  bear;  and  all  the  othw  speides  are  natives 
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of  America.   The  sorrel-tree  species,  Atidromeda 
oriotw,  b  a  tree  forty  feet  high ;  the  rigid  spe- 
cies is  a  large  shruli.  twenty  feet  high  .  the  iikiss- 
'  like  species,  the  dwarf  variety  of  tho  l>i)x  k'livtd 
species,  the  two  varieties  of  the  axil-flowering 
species,  and  t3l  the  five  well-establidied  Tarietiee 
of  the  marsh  species,  Andromeda  poli/olia,  are 
undershrnhs  not  exooeding  one  foot  in  height ; 
I  and  all  the  other  species  and  varieties  are  small 
shrubs  of  from  two  to  tix  feet  in  height.  Miller 
enumerates  only  five  species ;  and  Marshall  only 
tlirce.    Tho  luarsh  gjK-cles.  poJifoHa.  is  probably 
:  the  best  known ;  and  tlie  lati/dia,  erecta,  »j>€ciom, 
meeUa,  mtnor,  tunUarit,  calycalata,  latt/olia,  viyr- 
tt/oUOf  vetitricota,  catttbcei,  coriacea,  and  caerulea, 
,  are  somewhat  extensively  dilTused.    All  the  more 
I  common  species  are  easily  propagated  by  suckers, 
by  layers,  or  by  foreign  seeds. — Lo/udmCt  Ency. 
of  Plant*. — Maut'a  Gardener's  Calendar. — MiUer't 
Oardener's  Dictiayutrii.—'Mar.fhaU  m  Planthuj. 

AKD&OPOGON.   A  genua  of  exotic  grasses,  ot 
the  olyra  tribe.  Six  i^eelei— the  xmre-glumed, 
the  twisted,  the  lemon-grasa,  the  two-spiked,  the 
\  emoolh-spiked,  and  the  woolly — have  been  intro- 
duced to  Great  Britain;  and  about  sixty  other 
\  species  are  known  to  botanists.    The  smooth- 
spiked  is  a  native  of  the  Cape  of  Good  Hope,  the 
two -spiked  and  the  woolly  are  natives  of  the 
south  of  Europe,  and  the  other  three  introduced 
species  are  natives  of  the  East  Indies.   The  two> 
i^ked  and  the  woolly  are  hardy  in  Britain ;  the 
smooth-spiked  is  tender  or  half-hardy ;  and  the 
I  East  Indian  species  can  be  cultivated  only  in  the 
stove.   The  two  hardy  species  grow  to  the  height 
j  of  18aBdl8in<^et.  The  lemon-grass  qieoice  has 
I  an  agreeable  fragrance,  and  a  waini,  bitterish. 
I  and  somewhat  pleasant  taste ;  and  was  forn)crly 
I  imported  from  Turkey  in  bundles  of  about  a  foot 
I  in  length,  and  sold  in  shops  as  a  stomaehio  and 
I  deobstruent.    All  the  species  are  of  easy  culture. 
ANDROSAOE.   A  genus  of  small,  hardy,  h:vu\- 
some,  liiouiitaineer  plautii,  of  the  primrobe  lamily. 
Ten  speoiee  have  been  introduced  to  Britain,  from 
[  Austria,  Russia.  Siberia.  Switzerland,  Italy,  Ben- 
;  mark,  and  the  Pyrenees ;  and  alxtut  twenty-five 
other  species  are  known  to  Iwtanists.   Six  of  the 
I  introduced  species  are  annuals ;  and  one  is  a 
'  biennial. 

ANDRYATiA, — popularly  Downy  SnovyThi^fl'' 
A  genus  of  small  plants,  annuals,  biennials,  and 
perennials,  of  the  composite  femi^.  Ttay  are 
natives  of  the  sontii  of  Europe  and  the  north  of 
Africa. 

ANEMOMETER.  An  instrument  for  measur- 
>  ing  tile  vdccity  of  the  wind.  A  fiurmer  ia  more 
I  interested  in  the  direction  of  the  wind  than  in 
I  its  velocity;  yet  in  all  situations,  he  has  some 
interest  in  its  velocity,  and  in  such  situations  as 
the  hollows^  taidnes,  and  goi^  (tf  an  upland  dis- 
trict) he  has  occasionally  a  great  interest  in  it. 
The  cooling  jwrer  of  wind  \s  proportional  to  its 
^  velocity;  and  both  that  power,  and  the  wind's 
are  fometimea  of  considerable 


moment  upon  a  farm.   The  mean  force  of  the 
wind  during  the  year  is  O-SfiS  at  9  a.  k.,  1*107  at  , 

3  p.  M.,  and  0  005  at  9  p.  M,   A  wind  moviiiig  nt  i 
the  rate  of  oue  mile  per  hour  ia  scarcely  percep- 
tible ;  at  5  miles,  is  a  gentle  breeze ;  at  1 1,  a  plea- 
sant  brisk  breem ;  at  82,  a  gale ;  at  35,  a  strong  |  < 
gale ;  at  50,  a  very  strong  gale ;  at  62,  a  storm  ;  , 
at  71,  a  great  storm ;  at  66,  a  hurricane :  nud  at  | 
110,  a  tornado,  tearing  up  trees  and  throwing 
down  houses.    IJnd*s  anemometer,  which  has 
been  considered  the  best,  consists  of  two  glass  |' 
tubes,  AB  and  CD  in  F//.  1.  Pfa'"  If.,  nbout 
nine  inches  long,  having  a  bore  of       of  an 
inch.  These  are  connected,  at  their  lower  ex-  \ 
tremities.  by  another  small  tube  of  glass,  with 
a  boro  of  -Jg  of  an  inch.    To  the  upper  extrem- 
ity of  the  tube  AB  is  fitted  a  thin  metallio  one,  j 
F,  bent  at  right  angles,  so  that  its  mouth  maj  ' 
receive  horizontally  the  current  of  air.   A  quan- 
fity  of  water  is  poured  in  at  tho  mouth  till  the 
tubes  are  nearly  half  full,  and  a  scale  of  inches 
and  parts  of  an  inch,  HI,  is  placed  betwixt  the  , 
tubes.    When  the  wind  blows  in  at  tlie  mouth,  \ 
the  column  of  water  \^  depressed  in  the  tube  [ 
AB,  and  elevated  in  the  same  degree  in  the  ' 
other  tube ;  so  that  the  distance  between  the  j 
surface  of  the  fluid  in  each  tube  is  the  length  of 
a  column  of  water,  whose  weight  is  equivalent  > 
to  the  force  of  the  wind  upon  a  surface  equal  to  ' 
the  base  of  the  column  of  fluid.   The  little  tube  ' 
which  connects  the  other  two  is  made  into  a 
small  r;]icrfuro,  to  prevent  the  oscillation  of  the  ! 
fluid  by  irregular  blasts  of  wind.    But  by  a  [ 
simple  application  of  the  hand,  and  a  very  brief  ] 
and  easy-  arithmetical  calculation,  the  common  . 

thermometer  may  be  used  to  ascertain  accurately 
the  velocity  of  the  wind.    "Mark  the  tenipera- 
ture  indicated  by  a  thermometer  in  the  still  air ; 
apply  the  hand  to  the  ball  till  the  alcohol  rises  , 
a  certain  number  of  di  grees  ;  then  nuirk  the  , 
number  of  seconds  that  elapse  till  it  fall  exactly  ^ 
half  the  number  of  degrees  raised,    liaii^  the 
alcohcl  again  the  same  number  of  degrees,  and 

expose  the  ball  to  the  full  impression  of  the  wind, 
and  nir.rk  the  number  of  seconds  that  it  takes  j 
to  fall  hail  the  number  of  degrees  it  rose.  Pi^ide  ' 
the  number  of  seconds  dapsed  in  still  air  bj  the 
number  of  seconds  elapsed  in  the  ful!  play  of  the  ' 
wind,  throw  off  1  from  the  quotient,  and  multi- 
ply it  by  4^ :  the  product  expresses  the  velocity 
of  the  wind  in  miles  per  hour.  For  exninple; 
suppose  the  temperature  in  the  still  air  is  riO°, 
and  that  it  is  raised  by  the  hand  to  7n°,  and  that 
it  requires  100  seconds  to  cool  down  to  60°,  or  ^ 
the  half  cf  the  increase  to  which  it  was  raiaed; 
suppose  that  it  is  expc^ed  to  the  current  of  the  j 
wind,  and  is  raised  to  the  same  height,  and  cools  ^  • 
down  to  GO''  in  10  seconds,  the  example  will  stand  ■ 
thus;— divide  100  hj  10,  which  givce  10;  throw  ' 
off  1,  and  multiply  9,  the  remainder,  by  4^,  whidi 
will  give  40^  miles  per  hour."    But  this  mode  of 
measuring  the  velocity  of  the  wind  is  subject  to  i 
condderable  error  when  the  gbm  of  the  ther*  . 
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niomctcr  Is  not  of  the  thinnest  kind  emplojed  by 
manufacturers. 

An  imtniment  for  ascertaining  the  wind's  ve- 
lodty,  deecribed  in  the  'Lemons  de  Pfajsiiiae  de 

L'Ecole  Polytcchnique,'  bj  Pnjotilx,  is  shown  in 
Plaie  II.  Ftff.  2,  where  AA  is  the  section  of  a 
plane  surface  exposed  to  the  wind,  and  fixed  to 
tha  horimttel  arm  C,  whidi  moves  in  the  cjUnr 
derDD,  which  contains  the  l>laddc'r  V..  filled  with 
air.  This  bladder  is  connected  with  the  bent 
tube  ttt,  containing  a  coluured  fluid.  When 
the  wind  Uows  ftgninst  the  snrfiMie  AB,  the  dr- 
calar  plate  E  presses  aijainst  the  bladder  B,  and, 
by  compressing  the  included  air,  forces  it  up  the 
heoi  tube,  and  raises  the  coloured  liquor.  When 
tiie  preiMire  upon  the  bladder  diminiahes,  hj  the 
alatemcnt  of  the  wind,  the  bladder  will  recover 
its  former  figure,  and  the  liquor  will  descend  in 
the  tube.  The  graduation  of  tliis  instrument 
dKMild  be  effbeted  experimentally,  by  loading  the 
tBT&ce  .\A  with  different  weights  in  succession. 

The  following  contrivances  by  the  ^vriter  of 
tM  article  Akemoxxtkk  in  the  '  Edinburgh  £n- 
cydopsdia,*  seem  to  possen  sevend  Important 
sdvantagee  for  meagaring  the  Telocity  of  the 

wind. 

The  first  of  these  instruments  is  represented 
in  Piate  II,  Fig.  3,  where  A  is  a  plane  rorfaco, 

to  Iv-  exposed  to  the  wind.  It  is  fixed  at  right 
an,'!.  to  the  toothtd  rod  AB,  which  drives  the 
pinion  C.  Round  the  axis  D  of  this  pinion, 
einds  a  string  DE,  which  raises  the  long  cylin- 
driosl  weight  l-\  out  of  a  fluid  contained  itv  th 
glass  vessel  O.  When  the  instrument  is  placed 
IB  the  still  air,  and  the  weight  F  completely  sub- 
merged in  the  fluid,  the  apparatns  is  in  cquilibrio 
by  means  of  a  counter-weight  fixed  on  the  axis 
D,  on  the  other  side  of  the  pinion,  and  the  index 
points  to  0  on  the  scale.  When  the  anemometer 
is  exposed  to  the  wind,  the  toothed  rod  AB  drives 
the  pinion  C,  and  thus  raises  the  WMgfat  £  out 
of  the  fluid.  Biit  it  evident  that  as  the  cylin- 
der K  rises.  it3  weight  gradually  increases,  till  it 
is  completely  raised  above  the  fluid,  when  it  has 
feenved  an  incrsaae  of  we^ht  equal  to  the  weight 
of  a  column  of  fluid  of  the  same  size  as  the  cylin- 
der. Thi  variation  of  weight  which  the  cylinder 
6UAUuii,  may  be  increased  by  augmenting  its  size, 
or  liyemplojing  a  Aud  of  greater  density.  The 
length  of  the  scale  is  obviou.sly  equal  to  the  length 
ftf  the  cylinder,  so  that  the  circumference  of  the 
puliej  or  axis  B  should  have  the  same  length. 
The  instrnment  may  be  aooommodated  to  winds 
of  any  inCennty,  by  varying  the  quantity  of  sar- 
face  which  receives  the  impression  of  the  wind ; 
aad  M  graduated  in  the  same  way  as  other  ane- 


The  anemometer  represented  in  Fig.  4,  mea^ 
sores  the  force  of  the  wind  by  the  effect  which 
it  produces  in  compressing  a  column  of  air,  con- 

'I  tuned  inthe  tabeBC^aadbano.  AehorteoW 
omn  of  mereuy,  or  any  eoloared  fluid,  is  placed 

,  I  at  B,  the  of  the  aeale^  and  the  foroe  of 


the  wind,  concentr^.ted  by  the  conical  mrmth 
AB,  forces  the  liqui>r  up  the  tube,  upon  which 
the  scalti  BC  \&  fixed  for  measuring  the  degree  of 
oompression,  and  oonseqnently  the  ibree  of  the 
wind.  An  inJcX  made  of  irttn,  as  in  8i.\'s  ther- 
mometer maybe  made  t'>  float  in  the  liquor,  and 
remain  in  the  part  of  the  tube  to  which  it  was 
pushed  by  the  wind  It  is  then  drawn  bade  to 
the  fluid  by  a  magnet,  to  be  ready  f  r  uiiuthcr 
observation.  If  the  greatest  force  of  tlie  wind 
which  it  is  required  to  measure,  should  be  able 
to  compress  a  quantity  of  ur  into  {ths  of  its 
bulk,  then  the  contents  of  the  tube  BC  should 
be  a  little  more  than  ^th  of  the  contents  of  the 
baU  C,  so  that  the  greatest  wind  may  just  force 
the  Uqnov  witldn  a  little  distance  of  the  ball. 

The  instrument  shown  in  Fifj.  5,  depends  on 
the  same  principle  as  the  preceding,  but  is  perhaps 
more  commodious  and  accurate.  The  metal  cap 
A  B,  bent  at  a  right  angle,  is  <lxed  upon  the  top 
of  the  glass  tube,  B,  0,  which  communicates  at 
C,  with  another  glass  tube,  DE,  of  a  much  smaller 
bore,  with  a  bulb,  £,  at  its  extremity.  A  quan- 
tity of  mercury  or  any  other  flnid  is  poured  into 
the  tube  BC,  and  of  course  rises  to  the  same  level 
m  ill  both  tubes.  When  the  mouth  .\.  of  the 
instrument,  is  exposed  to  the  wind,  the  fluid  at 
m  descends  in  the  tube,  and  by  rising  in  the  stem 
DE,  it  compresses  the  enclosed  air,  till  there  is 
an  c(juilibrium  between  the  elasticity  of  the  air 
and  the  force  of  the  wind.  In  order  to  prevent 
the  oscillation  of  the  fluid,  a  round  and  thin  piece 

f  wood  floats  upon  its  surface  at  m.  It  is  evi- 
dent, that  the  force  which  balances  that  of  the 
wind,  arises  both  from  the  elasticity  of  the  air 
in  the  ball  and  the  stem,  and  from  the  weight  of 
the  column  of  fluid,  which  if  raised  in  the  tul)e 
PTv.  aliMve  tli-'  fluid  .'Jurfiice  m.  in  the  other  tube 
BC :  but  as  the  scale  may  be  formed  by  experi- 
ment, it  is  unnecessary  to  consider  the  effects  of 
these  separate  resistances. 

It  is  well  known  that  when  water  is  exposed  to 
the  wind,  the  quantity  evaporated  in  a  given 
time  is  proportional  to  the  velocity  of  the  wind, 
the  eapadty  of  the  ur  for  moisture  remaining 
the  Bamo.  If,  therefore,  we  expose  to  tho  wind  a 
plane  surface  A,  Fig.  6,  consisting  of  F[mnge  or 
coarse  flannel,  stretched  across  a  metallic  frame, 
and  saturated  with  water,  and  observe  the  quan- 
tity evaporated  in  a  given  time,  wc  have  a  mea- 
sure of  the  wind's  velocity.  The  square  surface 
A  is  fixed  at  the  end  uf  the  lever  BCD,  moving 
round  0,  as  a  oentre,  and  the  loss  of  weight  is 
asoertaincd  by  the  weight  B  moving  along  the 
arm  CD.  The  plane  ptirfhcc  is  turned  to  the 
wind  by  the  vane  G.  This  instrument  furnishes 
us  also  wtth  the  means  of  detefmiDing  the  sum 
of  the  velodtiee  of  the  wind  dnring  any  given 
period. 

ANEMONE.  A  genus  of  small,  ornamental, 
perennial  plants,  of  the  Rananenlos  tribe.  Four 
species  are  indigenous  in  Great  Britain;  twenty- 
three  species  liaTo  been  intruduoed  from  foreign 
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countries ;  and  upwards  of  twenty  other  Kpocieg 
are  known  to  botanists.  The  species  jpuLsatUla, 
or  the  pasque  flower,  grows  wild  in  ehalky  pas- 
tures in  England;  the  species  mntr,ic>Joi<Us  and 
Ap}>enrnn  grow  wild  in  the  woods  of  En^^hiiici ; 
and  the  species  mmorom  grows  wild  in  the  woods 
of  both  England  and  Scotland.  The  speeiee  Cap- 
enaU,  the  only  tender  one  of  the  introduced  spe- 
cies, 13  from  the  Cape  of  Good  Hope;  and  most 
of  the  other  species  are  from  Italy,  Portugal,  the 
Levant,  France,  Switserland,  Qermany,  and  Si- 
beria. The  speeies  Capauu  is  an  eveigreen  herb ; 
the  species  coronaria,hort^ntit,  paLnato,  st/lrestris, 
jpavonina,  ne/iwroM,  A ppenina,  rammculoides,  and 
t&odietnidei,  arc  tuberous-rooted  plants ;  and  all 
the  other  iBtrodnoed  epeoies  are  deciduous  herbs. 
No  variety  of  any  of  the  species  grows  to  a  height 
of  more  than  }-2  inches.  The  species  horit'n.n.< 
and  coronaria — ihu  former  from  the  Levant  and 
the  latter  from  Italj— >are  weU^hnown,  widdy 
diflTuscd,  and  very  favourite  florists'  flowers ;  and 
are  valued,  not  only  for  their  brilliant  colonrs, 
but  for  their  great  hardiness  and  for  tiieir  capa- 
bilitj  of  blooming  at  any  seaaon  of  the  year. 
Thdr  principal  colours  are  white,  red,  blue  and 
purple;  and  these,  in  mme  instances,  arc  curi- 
ously intermixed,  and  form  splendid  variegations. 
Knmenms  new  varieties  have  been  raised  firom 
seed ;  but  they  are  not  individually  named  like 
ttilips,  hyacinths,  dahlias,  and  jjinks.  8omc  dou- 
ble varieties  are  exquisite;  several  semi-double 
varieties  are  quite  equal  to  the  double  ones ;  and 
even  8  >me  of  the  single  varieties  are  very  bril- 
liant. The  roots,  like  those  of  ginger,  are  eoHd 
flattened  masses,  and  are  sold  bj  weight,  and 
multiplied  by  divfaion.  They  love  a  flradi  loam, 
and  ought  to  be  covered  to  the  depth  of  three 
inches;  and  though  they  probably  succeed  best 
when  planted  in  October  in  the  south  of  England, 
and  in  Fehniary  or  March  in  the  omtre  of  Soot- 
land,  yet  they  may  he  planted  successionally  in 
every  month  of  the  year,  and  will  afford  an  al- 
most ooostant  series  of  bloom.  In  unusually  se- 
vere froet  they  require  a  little  protection.  The 
spedes  next  in  beauty  to  the  two  very  &vourite 

species  are  twrci.tnfora,  -i^-rn<T,  Alpirui,  Vir- 
ginians, h^patica,  and  our  four  indigenous  spe- 
cies. The  leaves  of  Anemone  nemorota  often  pro- 
doioe  two  intsveeting  species  of  pararitio  fiingi, 
.£ctdium  hu€o«perm>nn  and  Puccini'a  anemones; 
and  tlie  leaves  of  the  fonuer  also  produce  an- 
other species,  ^idiitm  qxiadrifidum.  See  iEci- 
Mim.  Moot  of  the  qiieeies  of  anemone  an  aeri- 
monious  and  detersive.  An  infusion  of  anemone 
is  said  to  reinove  woman's  obstructions,  and  to  in- 
crease her  milk ;  the  bulbous  roots,  when  chewed, 
are  said  to  strengthen  the  gums  and  preserve  the 
teeth ;  a  de<»>otion  of  the  roots  is  sedd  to  cleanse 
oorrofiive  ulcers,  and  heal  inflammation  in  the 
eyes ;  the  flowers,  boiled  in  oil,  are  said  to  iiave 
the  property  of  thidcening  tiie  hair;  and  anem- 
one ointment  is  said  to  be  a  good  eyc-salv^  and 
an  useful  application  to  ulowa  and  external  in- 


f!ainiiiations.  The  namo  nv-f-.'-oye  mean?  'wind- 
iiuwcr,  and  seems  to  huve  been  suggested  either 
by  the  extreme  downy  lightness  of  the  seeds,  or 
by  exposedness and  windineLvs  of  the  foreign  natu- 
ral habitat. — Loudon's  Enc if .  of  Plants. — Lo  Ador^t 
Encjf.  of  Gardenituf, — Mawt's  Gardener's  CaUtular 
— LMtebm^t  Qardma^t  Magaiinie* — MOUt'*  €tar- 
deners  Dictionari/. — Johnson**  fkarmer'g  Ewof. 

ANEMOSCOPE.  An  instrument  for  observing 
the  direction  of  the  wind,  or  the  point  of  the 
compass  from  which  it  blows.  The  common 
anemoeeope  an  instrument  known  to  the  an- 
cients— may  be  seen  on  the  top  of  every  ."^ire. 
A  vane  of  thin  metal  is  lixed  at  the  top  of  a  ver- 
tical rod,  80  that  the  greater  part  of  the  vane 
may  be  on  one  side  of  tiie  rod.  This  rod  movss 
upon  a  pivot,  and  alway.?  points^  to  the  quarter 
from  which  the  wind  blows.  When  great  accu- 
racy is  required,  the  direction  of  the  wind  may 
be  indicated,  either  upon  a  horiaontal,  or  a  ver- 
tical dial-plate.  When  the  dial-plate  is  required 
to  be  horizi'ntal,  we  have  only  to  fix  it  tipon  fhp 
base  in  which  the  pivut  uf  the  rod  moves,  and 
place  an  index  upon  the  rod  itsdf.  When  tiie 
dial-plate  is  vertical,  a  horizontal  bevel-vrhed 
muf;t  be  fixed  on  the  vertical  rod,  so  as  to  drive 
a  vertical  wheel,  with  the  same  number  of  teetli, 
fixed  upon  a  horiaontal  axis,  at  the  extremity  ef 
which  Is  fastened  the  index.  When  the  vane 
and  the  vertical  rod  perform  one  complete  revo- 
lution, or  part  of  a  revolution,  the  horizontal 
wheel  will  make  the  vertical  wheel,  and  oonae- 
quently  the  horizontal  aad%  with  its  index,  per- 
form the  same  revolution,  or  part  of  a  revulution. 
When,  from  particular  circumstances,  the  dial- 
plate  can  neiiii«r  be  horiBontal  nor  vetttcal,  hot 
forms  an  oblique  angle  with  the  vertical  rod,  the 
index  of  the  dial-plate  may  be  put  in  motion  by 
Uooko's  UuiversalJoint.  This  simple  contrivance 
we  owe  to  the  ingoauity  of  Mr.  Miller,  optician 
in  Edinburgh. — The  anemoscope  of  Dr.  Wren 
consists  of  a  vane  fixed  to  a  vertical  rod.  on  wh<^ 
lower  extremity  is  fastened  horizont^dly  a  circu- 
lar plate.  An  arm,  mov^le  by  a  dock,  in  the 
direction  of  the  radius  <^  this  cirenlar  pints,  cai^ 
rics  a  pencil  which,  in  consequence  of  its  own 
motion,  and  the  motion  of  the  plate  by  means 
of  the  vane,  describes  upon  its  surface  irregtilar 
lines,  from  whidi  the  changse  of  tiie  wind  may 
be  deduced. — The  anemoscope  of  Beaudoux  i?  a 
circular  box,  with  l(j  or  .'52  cavities,  answering  to 
the  points  of  the  compass,  tixed  at  the  bottom  of 
a  vertical  rod,  moved  by  a  common  vane.  About 
a  foot  above  this  box,  the  vertical  rod  carriee  a 
cro.is  arm,  at  each  of  whose  extremities  i.s  lixed 
a  vessel  tilled  with  sand.  When  the  vane  muves 
this  cross  arm,  the  sand  will  evidently  ran  into 
the  cavities,  and  indicate,  by  the  quantity  of  sand 
in  each  compartment,  the  time  during  which  the 
wind  has  blown  from  the  corresponding  quarter. 
One  of  the  vessd%of  sand  is  placed  nenrv  the 
centre  of  the  rod  than  the  other,  and  throws  its 
contents  into  a  set  of  cavities  nearer  the  centre 
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of  Hm  box  iluui  those  which  answer  tothe  other 

VLssel.   Tlie  ^>ottoms  of  each  cavity  arc  inclined 

I 

pianes,  to  facilitate  the  motion  of  the  sand  into 

&  drawer  below,  from  whicli  it  is  ruiurueti  iutu 
-j  the  toimI  for  ftUnre  obeemttioa. 

ANETHtTM.   &c«  Dill. 
■    AyEITRISM.    A  tumour  prwiiu  .  d  1,v  the  di- 

iatatioQ  or  rupture  of  aa  arteiy.  Aii  aiieungiu  in 
.  tibe  fimb  of  ta  aidnal  maj  be  eued  by  exposing 

the  artarf,  aad  tjiug  it  ebove  and  bdow  (he 

tumour. 

ANQ£LICA.   A  geaus  of  herbaceous  plants, 
1  9(  the  nmhellifarettB  tribe.   The  gacdea  end 
the  rfuniBg  speoiee  are  biennials  ;  end  Ibnr 
other  species  known  in  Great  Britain  are  peren- 
nials. The  garden  and  the  wild  gpeoi^  ardi- 
^ingelioa  and  ejrlTeatria,  are  indigenoui  in  Eng- 
land, the  former  in  waste  places,  and  the  latter 
I  in  moist  woods.    The  garden  species  p-ows  four 
i  iieet  high,  and  the  wild  species  aix  feet  high ;  the 
fonner  is  a  cultivated  plaat»  and  the  ktter  a 
wfled;  lad  both  flower  Iron  Joae  to  August. 

*  The  pirden  species  was  formerly  much  used  in 
a  Uaached  condition  as  a  ocleiy }  but,  at  present, 

'  it  it  eeltiTated  principally  for  the  candying  of 
its  tender  staUui  to  be  used  as  a  sweetmeat  and 
a  wint'jr  de.«sert.    The  whole  plant  is  fragrant 

^  when  bruised,  and  has  the  fame  of  being  stimu- 
Uting,  ant^pestilential,  and  otherwise  m^cinaL 

'  Its  seeds  mooidial,t(mio,aifedaudorifie;itadi^ 
tilled  leaves  are  said  to  l>e  a  remedy  for  diseases 
of  the  womb  ;  its  distilled  water,  in  d<mis  of  three 
tablu-^pouufuls,  dispels  ilatuleuce,  and  relieves 
flitvlent  paint;  the  pidveriied  roet»  in  dofles  d 
4  drachm,  is  said  to  he  very  useful  in  pestilential 
ferers  and  di-seascs  of  the  liver  ;  and  a  paste 
of  its  root  and  vinegar  used  to  be  carried  and 
neOed  at  hj  phyaicaaafl^  dvring  the  jirevalenoe 
of  epidemics,  as  a  preventive  of  infection.  The 
TApIrmders  boil  or  bake  the  etilkat  and  eat  them 
u  a  delicacy. 
AVGEUGA-TBEB,— botanieaOj  AraUa  .S>/. 

•  '  nm.  A  hardy,  deciduous,  ornamental  shrub,  of 

the  aralia  tribe.  It  is  also  called  the  prickly 
ugeUcayand  the  benry-beariiig  angelica.  It  is 
t  native  off  Y irginia,  and  was  mtrodsoed  to  Oreai 
Britain  in  16SB.  It  usuaUy  grows  to  the  height 
of  (ifiht  feet;  but,  when  soil  and  situation  are 
very  lavottiabte,  it  attaiaa  the  height  of  twelve 
fcct  Iti  stem  is  <^  a  dark  brown  cokmr,  and  is 
defended  by  sharp  deddnoOS  Sfdnee;  its  leaves 
resemble  thoso  of  the  garden  anpjehca,  hare  a 
pkaaant  green  colour,  consist  of  many  wings,  and, 
ISn  the  stems,  are  defended  by  stroDg,  crooked 
spines ;  and  its  flowers  grow  in  hxgetunb^  from 
the  end  of  the  Vn.nrhr<;,  have  a  greenish  yellow 
colour,  and  make  their  appearance  in  the  end  of 
July  or  begiuning  of  Atigtist.  If  the  soil  imme- 
diately aroond  an  angelica  tree  be  dng  to  a  stiffi- 
'  cient  depth,  the  broken  roots  of  the  plant  will 
send  up  new  stems  or  young  plant?  ;  or  even  if  the 
,1  broken  roots  be  planted  in  a  warm  border,  and 
i  shaded  m  hot  weatlier,  th^  win  grow.  This 
t. 


AiNuuiLLiaj;.  m 

plant,  therefore,  has,  in  the  teehnioal  language 

of  gardeners,  a  spawning  huhit. 

AXOLK-lJKRllIKS.  Small  warty  tumours  on 
the  bkiu,  diaugreeubio  in  appcarauoe,  aud  bume- 

times  veiy  sore.  On  the  eyelids  of  an  animal, 

they  are  a  great  and  constant  annoyance ;  and 
i>n  the  teats  of  a  Cuw,  they  both  occasion  the  ani- 
luai  much  paiu,  aud  render  her  difficult  to  milk. 
If  a  piece  of  waxed  silk  be  tied  firmly  round  the 
base  of  eacli,  and  ti,L'htLned  every  day,  the  tu- 
mours will  drop  off  without  the  effusion  of  blood, 
or  the  inocuhitiuu  of  the  neighbouring  parts.  If 
they  are  lar;^  and  very  numerous,  they  ought  to  I 
be  cauterised;  bnt  if  they  arc  small  and  few,  so  I 
that  they  can  neither  he  tied  nor  cauterized,  ' 
they  ought  to  be  daily  touched  with  nitrate  of 
silver,  strong  nitrous  aoid,  or  a  strong  solution 
of  nitrate  of  silver,  and  they  will  speedily  disap- 
pear.  When  angle-berries  grow  in  great  num- 
bers, or  reappear  after  being  reduced,  so  as  to  i 
indicate  a  strong  constitattowd  tendency  to  their  | 
growth,  this  tendency  will  probably  be  destroyed 
by  the  administration  of  iodine.  See  article 

loUNJB. 

ANGORA  GOAT.  See  Goat. 

ANOUILLiE.   A  family  of  resurgent  animal- 
cules, found  in  sand,  ruuling^tiles,  vinegar,  and 
other  substances.    But  those  most  interesting  to 
a  former  are  a  kind  found  in  certain  descriptions 
of  smutted  eoni»  If  a  grain  of  lottg*kept  and  I 
sooty-looking  smutted  com  he  hrok«  n,  the  dry  ' 
whitish  matter  which  e<>nstitut»3  its  internal 
substance,  will,  when  examined  through  the 
mieseeeope,  be  seen  to  change  into  a  massof  long  | 
eel-shaped  corpuscula,  excessively  dry,  quite  life- 
less, or  at  least  inert,  and  so  densely  amassed  ' 
that  they  cannot  easily  be  separated  from  one  , 
another  without  rupture.  If  such  a  grain  be  I 
immersed  for  some  hours  in  water,  and  have  its 
extremity  dexterously  broken  off  without  damage 
to  the  interior,  a  number  of  anguilise,  resembling 
minute  eels,  will  be  seen  passing  through  the 
aperture,  exactly  Uke  tiny  bits  of  paste  drawn 
into  i!i!!!nt"  ]»iece8  of  very  fine  thread-like  form. 
When  dropped  into  water,  they  scatter,  fall  to  I 
the  bottom,  appear  there  like  so  many  littie  lines  | 
either  straight  or  somewhat  curved,  and  remain 
in  that  position  til!  they  experience  reammation.  j 
The  anguiiisB  of  some  individual  grains  are  re-  | 
animated  in  three  houxe  or  less;  those  of  others,  i 
in  four  or  five  heuxe;  those  of  others,  not  till 
twenty-four  hours ;  and  those  of  others,  not  till 
several  days.  The  anguiilse  even  of  one  indii> 
dual  grain  have  suoh  diff^enoe  in  the  period  of 
reanimation,  that  the  lirst  may  be  reanimated 
(w  i  days  before  the  last.    The  j)henomena  of  ro- 
auimation  are  fully  as  remarkable  as  the  iact,  but 
are  too  remotely  connected  with  the  great  objects 
of  our  work  to  be  a  proper  topic  of  deeeription. 
If  the  reanimation  of  angiiillit:.  wheel  -  wonus, 
and  some  other  animalculte,  were  popularly 
kuowu,  it  might  be  employed  with  cousiderable 
eflfoety  just  ae  the  transition  of  a  butterfly  from 
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the  state  of  ohryBalis  is  employed  by  many  theo- 
logical writttHt  luul  as  the  germination  of  a  grain 
of  com  is  empToytd  liy  the  Divine  Word  itself, 
as  an  illustration  of  the  wonderful  and  glorious 
doctrine  of  the  future  resurrection  of  man. — 
SpaUamanCs  Tracts  on  Natural  Siitory. 

ANGUS  OAT.   See  Oat^^. 

ANIMAL.  An  organized  creature,  endowed 
with  life,  and,  in  most  instances,  with  the  power 
of  spontaneous  motion.  Living  or  organised 
beings  have  been  subdivided  by  universal  con- 
sent, from  the  earliest  ages,  into  animals  en- 
dowed with  sensation  and  motion,  and  into 
phate  deatltate  of  both,  and  reduoed  to  the 
simple  |)0\vers  of  vegetation.  Some  plants  re- 
tract their  leaves  when  toncln  d  -,  and  all  direct 
their  roots  towards  moisture,  aud.  their  llowerH 
or  leasee  towards  air  and  li^t.  CSertain  parte 
of  plants  even  exhibit  vibrations,  unassignable 
to  any  external  cause.  Yet,  these  different  move- 
ments, when  attentively  examined,  aire  found  to 
possess  too  little  resemblance  to  tiie  motions  of 
uiimals,  to  authorize  us  in  considering  them  as 
proofs  of  perception  and  of  volition.  They  scorn 
to  proceed  from  a  power,  possessed  in  general  by 
all  living  snbetanoes,  of  eonttncting  and  expand- 
ing when  stimulated, — a  power  to  which  the 
name  of  irrituhil!f>/  has  l>een  assigned.  The 
fibres  composing  the  heart  of  animals  alternately 
expand  and  eontraot,  altogether  independent  of 
the  will  of  the  animal ;  and  thick  hair  will  grow 
on  the  skins  of  some  animals,  wlien  removed  into 
a  cold  climate.  As  we  neither  ascribe  volition 
nor  sensation  to  the  heart  or  to  the  hair,  so  we 
cannot  attribute  these  qualities  to  the  Ix  lidtrupe, 
to  the  stm-flower,or  to  the  sensitive  plant.  The 
nice  distinction  of  character  must  be  cautiously 
oheerved,  belmen  sensation  and  mere  irritability : 
like  the  higher  powers  of  mason  and  instinct, 
the/ are 

"  For  ever  separate,  jet  for  ever  nsar.** 

The  power  of  Tolnntary  motion  in  animals  ne- 
cessarily requires  corresponding  adaptations,  even 

1  in  those  organs  simply  vegetative.  Animals  can- 
not, like  plants,  derive  nourishment  from  the 

!  earth  by  roots ;  and  hence  thej  mast  eontain 
within  themselves  a  supply  of  aliment,  and  carry 

\  the  reservoir  with  them.  From  this  circum- 
stance is  derived  the  first  trait  in  the  character 

I  of  animals.  Th^  most  possess  an  intestinal 
canal,  from  which  the  nutritive  fluid  may  ]>ene- 
trate  \>y  a  species  of  internal  roots,  througli  pores 
and  vessels  into  all  parts  of  tiie  body.    The  or- 

j  gantiation  of  tiitt  eavity,  and  of  the  parts  oon- 
nected  with  it,  ought  tr.  vary  according  to  the 
nature  of  the  aliments,  and  the  transformations 
necessary  to  supply  the  juices  proper  to  be  ab- 
sorbed ;  whilst  the  atmoqihere  and  the  earth 
have  only  to  present  to  vegetables  the  juices 

I  already  preparod,  when  they  are  immediately 

i  absorbed. 

I     Animal  bodies,  having  thus  to  perform  more 


ANIMAL. 

numerons  and  varied  functions  than  plants,  ' 

ought  to  possess  a  much  more  complicated  or- 
ganization ;  and,  in  consequence  of  their  sev«^ral 
parte  having  the  power  of  changing  their  posi- 
tion relatively  to  eadk  oAer,  it  becomes  neces- 
sary that  the  motion  of  the  fluids  should  be  pro- 
duced by  internal  causes,  and  not  be  altocfether 
dependent  on  the  external  influences  of  heat  and 
<^  the  atmosphere.  This  is  the  reason  that  ani- 
mals are  widowed  with  a  dreuiating  tgtttn*^  er 
organs  for  circulating  their  fluids,  being  the  se- 
cond characteristic  peculiar  to  animal."^.  It  is 
not  so  essential,  however,  as  the  digestive  sjs-  | 
t^,  for  it  is  not  found  in  the  more  simple  ^e> ; 
cies. 

The  coinplicated  functions  of  animals  require 
organized  systems,  which  would  be  superfluous  in 
vegetables;  snoh  as,  tiie  museular  qrstera  for  j 
voluntary  motion,  and  the  nerves  for  sensation.  . 
It  was  ul.-;o  nece^?nrv  that  the  fluids  should  be 
more  numerous  aud  varied  in  animals,  and  pos- 
sessed of  a  more  oomplicated  ohemioal  composi- 
tion than  in  plants,  in  order  to  &cilitate  the  > 
action  of  these  two  systematic  arrangements.  : 
Therefore^  another  essential  element  was  intro- 
duced into  the  compodtloii  of  iMiim^f,  of  whidi 
plants,  excepting  Bome  few  tribes,  are  generally  ^ 
deprived;  and  while  plants  usually  cf>ntain  only  | 
three  elements,  oxygen,  hydrogen,  and  carbon, 
animals  add  to  these  a  fourth,  namdy,  aaoie  or 
nitrogen.  This  difference  in  chemical  composi- 
tion forms  the  third  trait  in  the  '^^•tHi**'  ot 
animals. 

Plants  detive  their  nourishmoit  ft«m  tiie  soil  ' 
and  atmosphere  and  thence  obtain  water,  com-  .  | 

posed  of  oxygen  and  hydrotron ;  also,  carbonic 
acid,  which  is  a  compound  of  carbon  and  oxygen ; 
while  the  atmosphere  yidds  an  nnlimited  supply 
of  air,  composed  of  oxygen  and  nitrogen,  with  a 
slight  mixture  of  carbonic  acid.  From  these 
materials)  the  supplies  necessary  to  preserve 
thdr  own  compoi^tion  unaltered  are  obtained ; 
and,  while  hydrogen  and  carbon,  with  a  certain 
portion  of  oxygen,  are  retained,  the}  -  xhale  the 
superfluous  oxygen  untainted.  The  nitrogen,  on 
the  contrary,  is  either  absorbed  in  very  small 
quantities,  or  idtogethw  nyected.  Such  is  the 
theory  of  vegetable  composition;  in  which  one 
of  the  vamt  essential  parts  of  the  process,  namely, 
the  exhalation  of  oxygen,  can  only  be  performed 
by  the  assistMce  of  Ught.  When  plants  an  de- 
prived of  light,  an  opposite  effect  ensues.  In- 
stead of  giving  oil"  oxygen  gas,  and  absorbing  car- 
bonic acid,  the  reverse  takes  place ;  and  caxbouic 
amd  is  ^sengaged,  while  os]^en  is  aheorbed.  ' 
The  effect  of  plants  upon  the  air  is,  therefore,  to 
increase  its  purity  during  day- light,  but  to 
deteriorate  its  q^uaiity  during  the  darkness  of  ' 
night. 

Animals  require  for  their  nutriment,  directly 
or  indirectly,  the  same  substances  which  enter  \ 
into  the  composition  of  vegetables,  namely,  hy- 
drogen, carbon,  and  a  certain  portion  of  oxygen. 
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Bat,  in  addition  to  these,  it  is  essential,  for  the 
I  prcsenmtion  of  their  peculiar  constitution,  that 
ilwf  aeoumulftte  %  much  larger  portion  of  idbro- 
I  gen,  and  disonj^ago  any  exce-^g  of  hydrogen,  and 
,  especially  any  superfluity  of  carbon.   This  is 
J  performed  hj  reepir^on,  or  breathing,  in  which 
I  pnom  tiw  oxffgea  oontaiiMd  in  Uio  ■troosphere 
wnibines  with  the  excess  of  hydrogen  and  car- 
lion  in  the  l>Kx)d  ;  with  the  former  of  these,  it 
fonus  watery  vapour,  and  with  the  latter  car- 
;  iMNiio  Mid.  The  nitrogen,  to  whatever  part  ct 
the  system  it  mav  p-netrate.  sceim  chiefly, 
though  not  altogether,  to  remain  there.  The 
quantity  of  uitrugeu  retained  iu  the  system 
TuiM  with  the  eeaaont,  being  greater  in  sum- 
mer,  and  less  in  winter.   The  degree  <if  varia- 
tion is  difl'orent  for  animals  of  different  species  : 
iQ  some  it  is  very  small  m  quantity,  while  iu 
othm  it  is  equal  to  their  entire  hoik. 
I     The  effects  produced  upon  the  atmosphere  by 
I  plants  and  animals,  arc  of  an  opposite  kind  ;  the 
tgrmer  decompose  water  and  carbonic  acid,  while 
I,  Ik  fatter  lepiroduoe  them.  Reepiration  fbrms 
tte  firarth  characteristic  of  animab,  and  is  the 
'  most  distinguishing  function  of  the  animal  frame ; 
I  oamely,  that  which  forms  its  essential  difference 
)  firm  aU  other  beings,  and  in  a  maotter  eonatir 
totsi  it  an  animal.   So  important  is  its  influ- 
i  ence  over  the  whole  body,  tlmt  we  shall  presently 
be  able  to  show,  that  animaLi  perform  the  funo- 
I  tifloe  of  tikeir  nature  with  greater  or  leia  peribo- 
'  tion,  according  as  their  respiration  is  more  or 
I  loss  perfect.   Thus  we  perceive  that  animals  are 
distinguish^  from  plants  by  the  foUowing  char- 
,  «etariitiet>-lit.  They  are  poeaeMed  of  an  intee- 
'  tiMl  canl ;  2dly,  Of  a  circulating  sTatem ;  3dly, 
Kitrogen  enters  largely  into  their  compositi'in  ■ 
aad,  finally,  They  are  endowed  with  organs 
i ,  tdapted  for  respiration. 

1!b  a  person  who  has  considered  life  only  in 
l!  man.  or  in  those  higher  animnl  -  vrhich  mort  re- 
semble him,  it  appears  almost  superlluoua  to  ex- 
plain the  essentbl  differenoe  between  an  animal 
tod  a  plant.   If  there  eziated  upon  the  face  of 
1^  the  earth  onlv  «^iich  animals  as  birds,  fishes,  or 
qudrupeds,  there  would  then  be  no  occasion  to 
oluge  so  fully  upon  the  distinctions  in  their 
fimctions:  the  line  drawn  by  the  handof  Natore 
[  voold  snflSce.    Wo  should  readily  be  prc.servpd 
'  fim  error  on  this  point  by  their  senses,  their 
'  tohmtary  motion,  the  symmetry  and  complexity 
I  of  their  structnre,  bat,  above      by  the  instinct 
I  which  dirrrt^;  their  actions.    Thfn  wc  might  eay 
I  with  Linnseus,  "  V^^abilia  crescunt  et  vivutit; 
Ahimalia  creieunt,  nvunt  et  tentiutU"  (Vegetables 
I  grew  sad  Hwe ;  Anfanak  grow,  Uwe,  and  Ibd);  and 
,  this  definition  would  be  as  accurate  as  it  is  brief 
We  should  not  l>e  oliliged  to  separate  corals,  po- 
I,  lypi,  insects,  Crustacea,  and  symmetrioU  shells, 
fiem  the  wegelaUe  icingdem.  But  sooh  ia  not 
the  case.    All  animals  do  not  exhibit  the  dis- 
,  tinctive  marks  of  complicated  structure  and  vol- 
.  untary  motion.  This  may  be  easily  inferred  from 


the  fact,  that  Tournefort,  a  man  of  great  talents, 
uid  an  able  naturalist,  actually  formed  nine  gen- 
era in  the  seventeenth  family  of  his  botanical 
system  with  those  polypi  which  wore  known  to 
him  and  to  his  learned  contemiiorariee.  At  a 
later  period,  Tremhlcy  hesitated  for  a  long  time 
before  he  oonld  determine  whetiier  tiie  hydra  was 
an  animal  or  a  plant ;  and  the  experiments  which 
he  performed  to  determine  the  question  have  been 
admired  by  ail  the  philosophers  of  his  time.  The 
dexteroas  numipnlatioas  of  Trembley  are  the  more 
remarkable,  as  Peyssonel  had  previously  observed 
that  minute  animals  inhabit  the  difierent  com- 
partments of  the  corals.  This  discovery  was  ex- 
tended by  Sflia  and  BoUnder  to  all  kinds  of  poly> 
pi;  while  Donati,  RIaunmr,  and  B.  de  Jnssieu, 
brought  the  subject  proiuiuently  forward  in  their 
public  lectures  and  writiugs.  The  question,  how- 
ever, stifl  remained  in  an  unsatiafhotory  state, 
and  attracted  the  attention  of  the  distinguished 
naturalists  of  the  eighteenth  century.  Buflon 
proposed  to  establish  an  intermediate  class  be- 
tween animals  and  plants.  Idnnnns  adopted  this 
suggestion,  although  it  proceeded  from  BufTon; 
and  rendered  the  distinction  permanent  by  the 
title  of  zoophytes,  or  animated  plants.  The  cele- 
brated Fklba  followed  Linnmos;  Cuviw  adopted 
the  word  and  the  distinction  ;  while  Lamarck  re- 
jected tliem  both.  These  doulits  and  differences 
of  opinion  among  enlightened  men  could  only 
have  proceeded  iirom  the  obeonrity  of  the  subject. 
One  cause  of  the  obscurity  arose  from  the  falso 
direction  which  their  studies  had  unfortunately 
taken.  Confining  themselves  to  their  cabinets, 
naturalists  remained  too  Ihr  from  Naturt.  They 
had  found  solid  bodies— Hxtral^ sponges, aleyonia, 
p  lvi>i.  T  innumeral)Ie  shapes,  sometimes  covered 
with  soft  and  moveable  bodies,  and  sometimes 
without  them.  Instead  of  considering  the  soft 
body  as  the  artificer  of  the  solid  mass,  they  be- 
lieved that  the  latter  produced  the  former;  and 
as  the  solid  masses  were  observed  to  grow  and 
vegetate,  they  were  hastily  considered  to  be  plants, 
while  the  soft  bodies  were  regarded  as  the  flowers 
of  these  cxf  rnnrdinary  vec'ctaMes.  The  error  was 
farther  coulirmed  by  the  circumstance,  that  at 
the  partienlar  period  when  these  polypi  repro- 
duce other  beings  of  the  same  species,  tlieir  bodies 
nre  covered  witli  little  buds  and  shoots,  which 
bear  a  great  resemblance  to  certain  flowers,  the 
structure  of  which  cannot  be  very  distinctly  per- 
ceived. But  when  these  supposed  flowen  were 
observed  to  be  endowed  with  8pontancn!i<5  tuo- 
tion,  and  that  they  were  possessed  of  sensation, 
a  great  difficulty  arose ;  and  the  name  of  zoan- 
thes,  or  animated  fiowen^  was  aarigaed  to  them. 
It  has  now,  however,  l)een  completely  ascertained 
that  the  polypi  themselves  fabricate  these  solid 
apparent  vegetables,  which  serve  for  their  abodes. 
Iliey  secrete  them  in  wwy  nearly  the  same  man* 
ncr  as  the  mollusca  form  their  shells ;  the  teredo 
its  testaceous  tube;  the  lolister  its  erustaceous 
envelop ;  the  tortoise  its  shield ;  the  fishes  their 
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scales  i  insects  their  elytra  or  wing-cases ;  birds 
th«ir  plomage ;  the  annadiUo  Us  WBtiy  WTwring ; 
the  whales  thdz  haraj  lamime ;  quftdrapeds  their 

skins  and  organs  of  defence ;  and  man,  his  hair, 
nails,  and  cuticle.  In  all  these  beings  there  are 
to  be  found  some  puis  wUdi  vvgetate;  snd  if 
it  were  necessaiy  to  class  with  plaatB  all  beings 
which  ure  found  to  vegetate  in  any  of  their  parts, 
we  ought,  consistently,  to  include  all  the  animais 
just  named  with  zoophytes  or  animated  plants  of 
Linnajus  and  Pallas. 

The  following  are  tlie  characters  by  which  we 
may  always  ascertain  whether  a  living  being  or- 
guUied,  growing,  drawing  in  ntttrbuMity  poasew- 
ing  an  internal  temperature  peculiar  to  itttU, 
and  reproducing  iU  kind,  he  an  animal  or  a  plant. 
If  it  be  irritable  to  the  touch,  and  moves  spon- 
taneously to  satisfy  its  wants, — ^if  it  be  not  deeply 
rooted  in  the  soil,  but  only  adhere  to  the  surface, 
— if  its  body  be  provided  with  a  central  cavity, 
— if  it  putrefy  after  death, — if  it  give  out  the 
ammoniaoal  odour  of  burnt  horn,— and  finally,  if 
in  its  ehemieal  composition  then  be  found  an 
excess  of  azote  over  carlvm, — then  we  may  be 
certain  that  it  is  au  auiiuid.  But  if,  on  the  con- 
trary, the  doubtful  being  under  examination  en- 
joy no  lasUi^  or  spontaaeoiu  power  of  motion, — 
if  it  be  deBtituto  of  an  internal  cavity, — if  it  be 
deeply  inserted  in  the  soil, — if,  when  detached, 
it  speedily  f  ade  and  die, — if,  when  dead,  it  merely 
lennakt,  but  do  not  patrsfy, — if  it  bora  without 
the  odour  of  a  burnt  quill  or  li<;rn, — and  if  its 
residue  be  v(;ry  considerable  and  oliiefly  carlxm, 
—then  wu  may  venture  to  declare  it  to  be  a  plant. 
These  charaotera  are  suffidaat,  and  can*  in  geor 
eral,  be  easily  ascertained.  In  this  enumeration, 
no  allusioa  has  been  made  to  sensation  as  a  dis- 
tinctive mark  of  the  two  classes  of  living  beings ; 
beoauae,  in  the  lowoii;  dMMS  of  aniTniilii,  where 
alone  any  difficulty  can  arise,  it  is  only  firom  the 
property  of  irritability  that  we  can  infer  sensa- 
tion. The  phenomena  of  reproduction  have  like- 
wise not  been  alluded  to,  becetUM  it  is  in  the 
lowest  animals,  which  we  are  the  most  likely  to 
confound  with  plants,  that  this  power  is  stiU  in- 
volved in  great  obscurity,  or  altogether  unknown. 
It  is  not,  as  we  mi^t  at  first  eight  bupp ^se,  the 
most  perfect,  or,  to  speak  more  correctly,  the 
most  complicated  pl:mts  that  are  likely  to  be  mis- 
taken for  animals.  A  moment's  reflection  will 
readily  show  how  utterfy  impoorible  it  is  to  eon- 
ibund  a  plant,  bearing  leaves  and  flowers,  with 
any  animal  whatever.  But  it  is  otherwise  with 
the  less  characterized  beings;  and  the  animal 
and  vegetable  kingdoms  may  be  compared  to  two 
mighty  pyramids,  wUeh  touch  each  other  by  their 
bases,  while  their  opposite  vertices  diverge  to  t^s'o 
infinitely  remote  points  in  either  direction. 

"If  we  divest  oursdvesof  the  popular  preju- 
dices in  &vottr  of  long-estabUshed  divisions,"  says 
Ca\ner,  "  and  consider  the  animal  kingdom  upon 
the  principles  already  laid  down,  without  refer- 
ence to  the  size  of  the  animals,  their  utility,  the 


greater  or  less  knowledge  we  may  have  of  them, 
or  to  any  of  these  aeeidsgatal  efareumetaiioee,  but 
solely  in  reference  to  their  organization  and  gen- 
eral nature,  we  shall  tind  that  there  arc  four 
principal  forms,  or  (if  we  may  use  the  expression) 
four  g^oeiBl  plans,  upon  whicb  all  aninids  «ppeer 
to  have  been  modelled.  The  minor  subdivisions, 
by  whatever  titles  they  may  be  ornamented  I  y 
naturalists,  are  merely  slight  modifi(»tian8  ol 
these  great  diviaioni,  founded  upon  the  grautcr 
development  or  addition  of  some  parts,  while  the 
general  plan  rsnuuns  essentially  the  bsoml 


1.  YnTtmATAr--VertArakd  AnSmiiB, 

the  first  of  these  forms,  which  is  that  cS 
man,  and  of  the  animals  most  resembling  him, 
the  brain  and  the  principal  trunk  of  the  nervous 
system  an  enveloped  in  a  bony  covering,  eon- 
posed  of  the  cranium  or  skull,  and  the  rertebne 
or  bones  of  the  norV,  back,  and  loins.  To  the 
sides  of  this  uiedial  column  are  attached  the 
ribs,  and  the  bon^  of  the  limbs,  forming  coDse- 
tively  the  ftwnework  of  the  body.  The  muscles, 
in  general,  enclose  the  bones  which  thoy  ^et  in 
motion,  and  the  viscera  are  contained  within  the 
head  and  trunk.  AnimaLs  possesssd  of  this  fora 
are  called  ii^rtd>iated  animala  (Animalia  wrf^ 
f/rafa)  from  their  possessing  a  vertebral  column  or 
spine.  They  are  all  supplied  with  red  blood,  a 
muscular  heart,  a  mouth  with  two  jaws,  one  be- 
ing phoad  eitlier  above  or  before  the  other,  <&• 
tinct  organs  of  sight,  hearing,  smell,  and  taste,  in 
the  cavities  of  the  face,  and  never  more  than 
four  limbs.  The  sexes  are  always  separate,  and 
the  general  distribution  of  the  medullary  mi  wiu, 
with  the  principal  branches  of  the  nervous  bts- 
tem,  are  nearly  the  same  in  all.  Upon  examin- 
ing attentively  each  of  the  piuia  of  this  extensive 
division  of  a-nfm^la,  we  ahall  alwaya  diaoover  aeme 
analogy  among  them,  even  in  species  apparently 
the  most  removed  from  each  other ;  and  the  lead- 
ing features  of  one  uniform  plan  may  be  traced 
from  man  to  the  lowaat  of  the  ilaheaw**  The  ibl^ 
lowititg  are  examples  of  vertebrated  animala:  Mu, 
quadrupeds,  whales,  birds,  serpeutfl^  £ra!8i^  ^ 
toises,  herrings,  carps,  &c. 

2.  MoLLVSCA — MoUuKous  A  niinalt. 

"In  the  second  fonn  of  animala  we  find  no  skelft- 
Um.  The  muscles  are  attached  solely  to  the  skis, 
whidkfonna  a  soft  envelop,  capaUeof  eontnetiiif 
invwriouawnya.  In  mmiyapeaies  earthy  laminB 
or  plates,  called  shells,  are  secreted  from  the  skin, 
and  their  position  and  manner  of  production  ar« 
anal^^ous  to  those  of  the  muoona  bodies.  The 
nervous  system  is  pkUMd  within  this  covering 
along  with  the  viscera ;  and  the  former  is  com- 
posed of  numerous  scattered  .masses,  oonneoted 
by  nervous  filaments.  The  laijgest  of  tiiese  maaes 
arc  placed  upon  the  (esophagus,  or  gullet,  and  are 
distinguished  by  the  term  hmt'ii.  Of  the  four 
I  senses  which  are  confined  to  particular  orgaai, 
I  we  OMi  diioover  traoea  only  of  taste  and  of  sight, . 
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but  the  Utter  is  very  often  found  wanting.  In 
oolj  one  fiunilj,  however,  there  are  exhibited  the 
i '  urgans  of  hearing.   We  always  find  %  complete 
circulating  ayptem,  and  particular  nrgans  for 
respiration.   The  functions  of  digcstiuu  and  of 
aeoretion  are  perform^  in  a  manner  very  nearly 
I  m  eomplioBtod  as  in  the  vertebnted  animals, 
j  A"'"*'^^»  possessed  of  this  Becond  fomi  are  called  , 
I  mollusooos  animals  {Anim^ia  moUvtaca)  from  the 
Latin,  moUi»t  soft.    Although  the  geiieral  plan 
liopted  in  tliA  orgMilwUion  of  thdr  external 
farts  is  not  so  uniform  as  in  the  vertebrate  1  ani 
I  BHils,  yet,  in  so  far  as  r^ards  the  internal  struc- 
,  tore  and  fimctions,  there  is  at  least  an  equal 
degne  of  mutual  fcocmMaaoe.'*  ^Hie  cattle-fish, 

\  oyster,  ^lug,  and  gardnn  snail,  are  fiuzdUar  in- 
ftuoes  of  this  daas  of  animals. 

r       3.  ksmxm^'BA:—Artiailat»i  Animals. 

'     "The  third  form  is  that  which  may  be  ob- 
^  served  in  insects  and  worms.    Their  nervous  pys- 
I  tem  consists  of  two  long  cords,  extending  the 
[  ntin  length  of  the  intestinal  oanal,  and  dilated 
at  intervals  by  various  knots,  or  ganglions.  The 
first  of  th'^'^o  knots,  placed  upon  the  oesophacrus 
|.  or  gullet,  and  called  the  brain,  is  scarcely  larger 
thai  waif  of  the  othen,  whidi  maj  be  foand  aiv 
'  noged  along  tho  intestinal  canaL   It  oomrauni- 
I  rates  with  the  other  ganglions  by  means  of  small 
lUaments,  or  threads,  which  encircle  the  cesopha- 
I  gof  like  a  nedda«M^  The  coTCfring  of  their  body 
ii  divided  into  n  certain  number  of  ring-like  seg- 
ments, by  transverse  folds,  having  their  integu- 
menie  sometimes  hard,  sometimes  soft,  but  always 
' '  vitt  the  mnadea  attached  to  the  interior  of  the 
envelop.   Their  bodies  ha\c  frequently  articu- 
lated limbs  attached  to  the  sides,  but  they  are 
liao  very  frequently  without  any.   We  shall  as- 
.  dga  the  term  artlonlated  animals  (AnimaUa  ar^ 
Imlsta)  to  denote  this  numerous  division,  in 
which  we  first  observe  the  transition  from  the 
circulating  system  in  cylindrical  vessels  of  the 
higher  anhnals,  to  a  mere  nntrition,  by  imUUng 
W  todting  in  the  alimentary  substances ;  and  the 
corresponding  transition,  from  respiration  thr<  >ugh 
,  partifitilar  organs,  to  one  performed  by  means  of 
I  tnehen,  or  air -cells,  dispersed  throughout  the 
'  body.  IHie  senses  most  strongly  marked  among 
them  are  those  of  taste  and  sight.    One  single 
,  family  exhibits  the  organ  of  hearing.   The  jaws 
;  of  tibe  articulated  animals  are  always  lateral,  but 
Hoeliniee  they  are  altogether  wanting."  Am  in- 
stances of  this  form,  we  may  mention  the  earth- 
worm, leech,  crabs,  lobsters,  spiders,  beetles,  grass- 
I  hoppers,  and  flies.    From  the  circumstance  of 
I  tbdr  coverii^  or  limbe,  being  divided,  or  joint* 
ed.  they  derive  the  name  of  "  articulated,**  from 
^  the  Latin  ariiciUutt  a  little  joint. 

I  4.  RiDiATA — Radiated  AnimaU. 

"To  the  fourth  and  last  form,  which  incliules 
sU  the  animals  commonly  called  soophytes,  may 
;  bemigntd  the  name  ef  radiated  animals  {Anl- 


malia  radtata).   In  all  the  other  classes  the  or- 
gans of  motion  and  of  sensation  ale  arranged  ' 
symmetrically  on  both  rides  of  a  medial  line  or 

axis ;  while  the  front  and  l>nck  are  qnito  di.s;sira-  | 
ilar.   In  this  class,  on  the  contrary,  the  orgaug 
of  motion  and  cf  soksation  are  arranged  like  rays  ' 
around  a  centre ;  and  this  is  the  case  even  when 
there  are  but  two  series,  for  then  both  faces  are 
similar.   They  approach  nearly  to  the  uniform 
structure  of  plants ;  and  we  do  not  always  per- 
ceive very  distinct  traces  of  a  nervoos  system,  | 
r.r  r  of  distinct  organs  for  sensation.    In  some  we 
can  scarcely  find  any  signs  of  a  circulation.  Their 
organs  for  respiration  are  almost  always  arranged  ' 
on  the  external  surftce  of  their  bodies.    The  ! 
greater  mmiber  possess,  for  intestines,  a  simple 
bag  or  sac,  with  Init  (*ne  entrance  ;  and  the  low-  ' 
est  families  exhibit  nothiug  but  a  kiud  of  uniform 
pulp,  endowed  only  with  motion  and  sensation.'* 
The  following  are  instances  of  this  singular  class 
of  animals : — The  sea-nettle,  polypus,  hydra,  coral, 
and  sponge.   The  name  zoophyte  is  derived  from 
two  Oreek  words,  ^mp  (soon),  an  animal;  f»m 
(pkyton),  a  plant ;  while  that  of  radiata,  derived 
from  the  liatin,  evidently  points  out  the  mdt'ated 
or  raif-lile  arrangement  of  their  ports.   "  Before 
my  time,**  says  the  Baron  Cnvier  in  a  note  to  his 
first  edition,  "  modern  naturalists  divided  all  In- 
vertebrated  Animals  into  two  classes — Insects 
and  Worms.   I  was  the  first  who  attacked  this 
view  of  the  snbject,  and  proposed  another  divl< 
si  on,  in  a  paper  read  before  the  Society  of  Natu- 
ral History  at  Paris,  the  21st  Foreal,  year  iii.  (or 
loth  May,  1 795),  and  which  was  afterwards  printed  ' ' 
in  the  * JDeeade  miotop/ii^.^  In  this  paper,  I 
pointed  out  the  characters  and  limits  of  the  Mol- 
lusca,  the  Crustacea,  the  Insects,  the  Worms,  the 
£chinodennata,  and  the  JSoop/iiftes,    The  red-  , 
blooded  worms,  or  AnneUdes,  were  not  cBstin- 
guished  until  a  later  period,  in  a  pap^  read  before  | 
the  Instittite,  on  the  1 1th  Nivosc,  year  x.  (or  31st 
December,  1801.)   I  afterwards  distributed  these 
seveial  daases  into  three  grand  divisions,  analo- 
goos  to  that  ni  the  Animalia  Yertebrata,  in  a 
paper  rend  before  the  Institute  in.TuIy  ]^\2,  and 
afterwards  published  in  the  Annaiea  du  mu$. 
d^Biakrirt  Nat.  tome  xix.*' 

ANIMAL  CHEMISTRY.  Organic  bodies  an 
d'-t'n  ruished  from  inorganic  l»y  always  consist- 
ing cjf  two  or  more  of  a  few  elements,  cnrbon, 
hydrogen,  oxygen,  and  nitrogen,  with  a  few 
others ;  by  oonsitting  usually  of  a  la^  number 
of  equivalents,  and  by  consequently  being  com- 
plex in  their  composition  ;  )>y  their  ready  decom- 
position or  separation  into  simpler  forma  of  mat-  | 
ter.  Ihny  of  them  have  abo  a  compound  radi-  | 
cal,  as  Ijasis.  composed  of  two  or  three  elements,  i 
carbon  and  hydrogen,  or  these  with  nitrogen, 
which  act  as  elements  combining  oxygen,  sulphur, 
Ac,  and  tfadr  oxides  with  acids.  We  may  dia* 
tinguish  between  organic  and  organized  bodies; 
t!ip  lattt  r.  w]>i!o  in  connection  with  the  plant  or 
animal,  partaking  of  its  vitality  and  consequently 
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not  being  obedient  to  the  decomposing  laws  of 
Affinity,  but  rather  employing  these  foroee  to 
elaborate  materials  from  the  organic  matters 
around  them  in  order  to  reproduce  themselves. 
The  fibrin  and  albumen  of  the  blood  are  of  this 
chanuster.  Org^nio  bodies  are  produced  by  the 
joint  action  of  those  organized,  such  as  sugar, 
gum,  oUy  mntter?.  vei^etable  acids,  alknloids.  kc. 

The  organic  and  organized  matters  produced 
by  plants  ocnutitute  tihe  food  of  animals,  whioh 
employ  them  partly  for  nutrition  and  partly  for 
combustion.  The  important  organized  constitu- 
ents of  the  animal  system  are  all  nitrc^enous; 
and  heiUM  Oe  Moetsity  of  nitmgeiioiit  food  to 
sapplj  their  gradual  weste  and  deeay,  Staxeh, 
gum,  sugar,  oils,  &c.,  containing  no  nitro<ren, 
support  life  but  fur  a  abort  time,  their  principal 
use  being  to  snpplj  carbon  for  omntustioii,  where- 
-irith  the  heat  of  the  body  is  muBtained. 

In  respiration  the  amylaceous  and  oily  sub- 
stances, &c.,  are  burned,  their  oxygen  uniting 
with  as  much  of  their  hydrogen  as  is  necessary 
to  form  water,  while  their  carbon  and  the  excess 
of  hydrogen  are  converted  into  carbonic  acid  and 
water.  The  dark  veuoua  blood  absorlis  oxygen 
firom  the  air  in  the  lungs  becoming  uf  a  florid 
red,  and  arterialiaed;  but  the  greatw  part  of  the 
oxidation  takes  place  in  the  extreme  capillaries, 
from  wbicli  the  venous  Idood  conveys  carbonic 
acid  to  the  lungs,  where  it  ports  with  it,  takes 
np  oxygen,  and  beoomes  again  arterialiaed.  Hue 

oxidation  appears  to  be  sufficient  to  account  for 
animal  heat,  and  hence  we  may  view  the  animal 
frame  as  an  apparatus  of  combustion,  iu  which 
the  organiaed  and  oiganio  rabetanoes  generated 
by  plants  are  burned  and  converted  into  simpler 
forms  of  matter,  carbonic  acid,  water.  &e. 

To  supply  this  combustion  and  the  waste  of 
iha  animel  body,  the  organio  materials  of  food 
4nter  into  the  system  by  simple  absorption,  ani- 
mals morelr  assimilating  without  organizinij 
them.  It  has  been  shown  by  the  analyses  of 
Mulder  and  others  that  fibrin,  albumen,  and 
eucin  have  the  same  composition,  whether  ob- 
tained from  vegetables  or  animals,  whence  Liebig 
draws  the  coudusion  that  animals  do  not  organize 
themi  but  draw  them  ready  fovmed  tnm  plants, 
iha  ho-bivorous  receiving  them  direoClly,  oanu- 
vorous  animals  indirectly. 

The  minutias  of  the  operations  of  respiration, 
dig^ion,  and  the  Tarions  animsl  Amotions  are 
still  subjects  of  speculation  and  research,  nor  is 
if  desirable  in  a  practical  work  to  enter  on  t!iis 
field  until  it  shall  have  been  more  fully  explored. 
Domas,  Bonssingault,  and  others  maintain  that 
the  fatty  matters  are  not  organised  by  the  ani- 
mal, 1)ut  received  ready  formed  from  plants; 
while  Liebig  holds  that  thej  are  due  to  the  me- 
tamorphosis of  amylaceous  and  other  poitiMtt  of 
food  within  the  animal  frame. 

Certain  it  is  that  a  path  of  research  has  been 
opened  by  the  surprising  discoveries  in  Organic 
chemistry,  which  bids  fair  to  unfold  manj  of  the 


hitherto  concealed  operations  in  the  oomplez 
system  of  animals,  which  were  formerly  refimd 
to  the  indefinite  aetion  of  Titidity,  and  promises 

a  clearer  view  of  the  canse  and  state  of  di«*'a*e, 
with  a  more  certain  application  of  remedies  on 
sound  ehemleal  principles.  For  forther  d«4aih, 
refer  to  Respibatior  and  Digestiok  ;  to  thA  anb- 
stanccs,  Alri  me5,  Casein,  Fibbiw,  GurrEir,  Lx- 
ouuiif,  and  Proteik;  and  farther,  to  the  artidea 
Biut,  BiooD,  Ohtlx,  Fat,  Uanrx,  Ac 

ANIMAL  FLOWER.  A  genus  of  marine  ani- 
mals, systematically  called  Actinia.  >*f>1r>nging  to 
the  otd»r  MoUusca,  and  class  Vermes  of  Linnwna. 
In  the  dasslfioation  of  Ouirier  and  Pumeril,  tlw 
actinia  rank  among  the  zoophytes.  Many  spe- 
cies of  thcBe  animals  are  extremely  beantiftil, 
both  from  the  vivid  and  variegated  coloiLre,  red, 
green,  yellow,  blue,  and  orange,  which  distiflignlsh 
them,  and  also  from  the  delicacy  and  degnaoe  of 
their  figure.  From  the  external  appearance  of 
the  actinia,  and  also  the  property  of  contracting 
itself,  and  unfolding  the  numerous  tettteoola  mr* 
ronnding  tiia  month,  it  has  derived  Its  name. 

Most  of  the  species  with  which  nrr  ncquaintcd 
are  of  a  cylindrical  figure;  but  a  few  are  funnel  or 
trumpet-shaped,  or  like  a  fig,  and  some  approach 
more  to  an  angular  form.  See  Plate  A\  Tbens 
animals  are  found  firmly  attached  by  the  base  to 
rock  s  w  i  thin  the  flowing  of  the  sea,  or  stones  among 
the  sand.  Several  species  dwell  in  the  holes  or 
oavities  of  the  rocks,  displaying  themcdvea  fuilj 
when  the  tide  reaches  them,  but  suddenly  re- 
treating on  the  approach  of  danger,  and  closing 
themselves  firmly  up  when  the  sea  recedes.  Their 
adherion  is  so  strong,  that  they  may  b«  torn 
asunder  before  they  voluntarily  separate  from 
these  varions  substances.  Th  'ir  size  is  extremely 
various,  from  the  misilla,  which  is  about  the  size 
of  a  large  pea,  and  is  stid  to  he  the  prindfnl 
food  of  the  whales  in  the  north  seas,  to  othera 
which  are  six  or  seven  inches,  and  even  more,  in 
diameter.  FuU  grown  Actiniae  are  susceptible  of 
an  extraordinary  dogree  ol  inflation,  thou|^  the 
real  substance  oomposiag  their  body  is  very  small 
in  q!iantity :  a  noose  being  cast  over  the  body  of 
a  largo  one,  and  pulled  tight,  the  animal  con- 
trived to  withdraw  itadf,  and  Mt  the  eirde  onlj 
glx  lines  in  diameter.  Its  body  consists  of  a  thin 
hollow  membrane,  which  may  be  blown  up  like  n 
Uadder,  and  the  air  thus  blown  in  by  the  mouth 
distends  the  tentaeula.  The  great  Inflatioa  ef 
the  animal  apparently  depends  solely  on  the 
quantity  of  water  imbibed  ;  no  two  are  found  of 
equal  size,  probably  on  that  account ;  and,  from 
what  we  have  observed,  we  apprehend  thai  the 
growth  of  the  animal  u  extremely  slow. 

The  actinin^  nrp  remarkably  voracious:  one  of 
them  will  devour  a  substance  half  as  Jaiige  as 
itself,  the  body  being  then  fistended  for  over  tin 
base.  Their  food  oonsists  offish,  crabs,  muscleH, 
and  other  marine  animalB :  and  thrv  al^^o  r^^edily 
swallow  flesh,  which,  after  a  considerable  inter- 
val, is  r^eoted  in  a  mass  ef  «b  ovoidal  figure. 
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Th*  koig  TCtentiNi  is  »  certain  in^eatton  of  the 
haalth  ik  these  anitnub.  It  is  aaid,  that  de- 
voured musc!<^9  and  crabs  are  disf^or^rcd  vi'dh  the 
tb«lU  dose,  though  their  substance  is  consumed. 
Of  the  fivmer,  we  have  aeen  lome  escape  unhurt 
after  heing  retained  KTCtBl  hows.  Tlie  animal 
fliwcr  is  capable  of  very  slow  profrression  only  ; 
aod  liee  in  wait  for  its  prey,  spreading  abroad  its 
wuumoM  teiktMQh^  which  are  susoeptible  of  ex- 
quisite feeling.  While  the  tentaiOiilA  an  thus 
difplayoJ.  t]ie  moment  one  of  them  touches  the 
prey,  it,  by  some  means  unknown  to  us,  adheres ; 
anther  is  immediately  applied,  and  the  rest  suo- 
oeenvdy,  until  the  victim,  if  livinf,  la  0T8r> 
P'wcred,  and  litt'rally  swallowed  alive.  ProliaMy 
the  tentacula  are  perforated,  and  closed  at  the 
extremity  by  a  kind  of  sphincter,  which  may  b« 
opoied  at  the  will  of  the  aniDal*  and  allow  the 
water  inriatlng  it  to  escape.  Xotwithstaiuling 
their  extreme  voracity,  the  actiniic  can  endure 
long  protiacted  abstinence.  They  survive  above 
a  j«ar,  periiaps  oooiideiBbly  longer,  without  ao^ 
sustenance  but  what  invisiMo  particles  dissem- 
inated in  the  sca-watcr  may  alford.  Then  they 
dioiiiueh  iu  gize,  and  if  the  water  is  not  renewed 
lor  months,  they  gQuerally  beoome  doee  and 
tracted,  frequently  casting  off  exuviae,  and  seldom 
or  never  di«playindj  the  tentacula:  but  they  im- 
mediately expttud  uu  a  new  supply,  and  soon  ap- 
pear M  hedthy  Mid  vigoToos  as  ever. 

The  actinis  apparently  transport  themselves  to 
any  considerable  distniia-  from  their  abode,  by 
detaching  the  base,  the  under  part  of  which  is 
kept  inflaled,  and  th^  are  ihns  eanied  by  the 
mvea  in  a  reversed  p<^ition.  But,  independent 
nf  tin's,  their  adherfon  to  rocks,  stones,  or  other 
suUtances,  is  so  powerful,  that  we  have  found  no 
oietiMd  of  detaching  them  without  iiuury,  but 
violent  and  continned  agitatiott  of  the  water,  an 
expediL-nt  which  aaitiuallsts  Seem  hitherto  to 
have  overlooked. 

The  generation  of  the  acttnin  is  not  clearly 
ascertabed.  They  appear  to  be  hermaphrodites, 
and  to  propaj»nte  without  the  sexual  union.  The 
I  number  of  young  is  various,  from  one  to  at  least 
tuentjr,  which  are  produced  hy  the  noutiL  The 
'  Abbe  IHoqoemare  had  studied  these  creatures 
ten  years  before  discoverinj^  this  fact ;  but  it  was 
t.^«<-n,  ed  long  before  by  Mis.  The  period  of  pro- 
rogation, in  a  state  of  confinement,  is  not  limited 
to  any  {Articular  season.    It  commonly  takes 
place  in  autumn,  which  seems  consistent  with 
wiiat  probably  succeeds  in  a  state  of  nature.  The 
young,  according  to  OUT  observations,  have  only 
'  one  row  of  tentacula. 

The  actinia!  also  propagate  1^  spontaneous  divi- 
I  BOB,  it  is  said,  and  the  divided  part  becomes  a 
perfect  animid.  When  the  period  of  this  pheno- 
menon approaehei»  it  appeara  restieos  and  dis- 
turbed; various  extension-^,  c  ntmctions,  and  con- 
tortions of  the  body  ensue,  ainid&t  which,  several 
fragmeate  separate  from  the  lower  part  towards 
thsbasa.  1Sies%thon|^  at  first  mdis  and  shape- 


less, are  gradually  unfolded  into  new  aotinim,  with 
all  the  parts  and  proportions  of  the  old  ones.  We 
have  not  witnessed  this  mode  of  propagation,  it 
is  true,  and  perhaps  it  but  rarely  happens.  We 
know  however  that  there  is  a  spedes  of  plaaaria,  I 
common  in  Scotland,  which  propagates  in  a  man-  | 
ner  analogous.    Tlie  tail  separates  from  the  \ 
body :  it  remains  contracted,  and  almost  motion-  < 
less.  Should  the  temperatare  of  the  atmoei^ere  j 
bo  fikvomable,  a  new  head  ghoots  forth  firam  the  i 
npp'T  extremity,  fiiniilar,  in  all  respects,  to  that 
of  the  parent-animal;  while,  in  the  meantime,  [ 
the  parent,  whose  activity  and  motion  have  hardly  i 
undergone  any  sensible  interruption,  acquires  a  ! 
new  tail.  But,  in  l  p  ndent  of  the  natural  modes  ' 
of  generation,  the  uunnal  dower  enjoys  the  pro-  , 
perty  of  reproducing  the  parts  lost  or  destroyed,  i 
in  an  ai^nishing  degree.  Not  only  are  fliU  and  | 
perfect  actinia;  produced  by  division  into  two,  or 
more,  portions,  with  the  knife ;  but,  on  tearing  * 
these  from  the  place  of  adhesion,  the  very  shreds,  ' 
or  fiagments,  left  of  the  base,  regenerate  hito  j 
complete  animals,  with  all  the  members  peculiar  | 
to  their  species.  Experiments  with  these  minute 
sections  are  not  uniformly  attended  with  success. 
Large  shreds  peridh,  and  the  smaU  ones  must  be 
severed  clean  off.    \  single  bhred  often  produces 
flcvt  rai  anemone!*,  which  sometimes  renuiin  con- 
nected, and  become  monsters,  though  commonly 
detaching  themselves  asunder. 

Actinise  frequently  change  their  plcin.  The  colour 
then  appears  clearer,  and  somewliat  lighter  We 
apprehend  that  all  darken  with  age;  and  it  is 
loH^wn  that  some  are  of  a  different  hue  in  autumn 
and  winter,  from  what  they  exhibit  in  spring  and 
summer.  Actinia)  die  when  kept  in  fresh- water : 
they  scai^y  move,  and  their  brilliant  colours 
fade.  They  can  bear  a  temperature  as  low  as  40* 
with  impunity ;  but  the  exact  degree  of  cold  de- 
structive to  them  is  not  yet  ascertained.  From 
several  experiments,  it  appears  that  they  suffer 
pain  ftom  95  to  99°  of  heat,  and  lose  thdr  hold 
at  115*^ :  increasing  it  still  further,  144°  destroys 
them.  When  dyin^r  from  disease,  they  grow  flac- 
cid, contracted,  unable  to  inflate  themselves,  and 
gradually  waste  away.  Sometimes  repeated  sup- 
plies of  water  will  protract  life,  and  infuse  vigour 
into  them  ;  and  their  death  and  dissolution  are 
evidently  accelerated  without  it.  It  is  said  that 
these  animals  suffer  nothing  'finom  a  vacuum ; 
and  that  thflj  nether  close  on  the  eahanaticn  of 
the  air,  nor  open  on  return ini^  it. 

The  anatomical  structure  of  the  actiniae  is  little 
uadenrtcod.  Cuvier  observes,  that  nothing  re- 
sembling nerves  is  to  be  found  in  them,  jet  they 
posse'"'  a  delicate  Pcnse  of  feeling;  and  al'h  iii::h 
eyes  seem  entirely  wanting,  they  are  sensible  of 
the  presence  of  light,  which,  in  general,  seems  to 
produce  some  agrssable  sensaition.  We  cannot 
explain  by  what  means  their  powerful  adhesion 
is  occasioned ;  whether  or  not  it  is  simply  by  ex- 
clusion of  the  surrounding  fluid ;  nor  do  we  know 
how  the  tentacula  letein  their  prey;  idiether  it 
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be  by  MOM  meaiu  tnaloKons,  or  by  »  fehtiiMMU 

suhi^tanco  of  a  pocnliar  nature.  Several  species 
of  actiuiic  are  edilik',  and  even  very  sapid.  Plau- 
cu«  sa^s  they  are  ate  m  Italy  ;  uud,  according  to 
Rnmphiiiii,  fbej  an  also  an  artida  of  food  in 
Amboyna. 

ANIMAL  FOOD.  Kithor  th^  food  of  animals, 
or  flesh  and  other  auimal  eul»stance8  used  as 
food.  In  both  sonsea,  bat  pavtieixlarly  in  the 
former,  it  will  be  noticed  under  the  words  Foi>- 
pru,  Foor>.  NrTKTTiox :  which  see.  In  the  bitter 
sen^u,  we  have  to  re£er  the  reader  to  the  article 
Aluibrvabt  Puvoipua  fat  a  gemial  view  of  the 
fubjeot  of  diet.  For  the  following  excellent  ob- 
servation? on  the  undue  use  of  animal  food  we 
are  indebted  to  an  article  in  the  'Athemeum' 
jowmal,  on  a  fooently  publithod  work  entitled, 
'  Fraita  and  Farinacea  the  Proper  Food  of  Man ; 
being  an  attempt  to  prove  from  Ilifstory.  Ana- 
tomy^ Physiology,  and  Chemistry,  that  the  Ori- 
ginal, Natural*  and  Bert  Diet  of  Man  if  derived 
from  the  TegetnUe  Kingdom.  %  Jokn  Sbith.' 
"  The  qneption,"  says  the  reviewer,  "  is.  what 
kinds  of  food  are  the  best  adapted  for  replenish- 
ing tiie  waste,  and  mtoring  the  healthfiil  rigour 
of  the  organic  functions?  We  aaj  healthful; 
f</r  it  k  an  important  fact,  that  food  may  be 
too  nutritious — too  concentrated  for  the  bodily 
orgaM  to  convert  into  the  requisite  substances, 
with  tlie  case,  expedition,  and  efficacy  neoeoniy 
tf)  hcalDi.  'The  opinion  is  pretty  pencrally  en- 
tertained, that  the  amount  of  nutriment  in  ani- 
mal food  b  mn^  greater  than  is  contained  in 
any  vegetable  production ;  but  thie  is  nndonbt- 
edly  a  mi.^take.  Flesh,  from  its  <itimnlatii)^^ 
qualities,  imparts  a  feeling  of  strencrtti,  and  is 
ooosidered  to  be  more  nutritious  than  any  other 
kind  of  food.  It,  however,  not  onlf  exhausts  the 
stomach  more  in  the  process  of  gastric  digestion, 
but  works  the  wJiole  ori^anie  machinery  of  life 
with  more  rapidity  and  intensity  ;  and  therefore 
causes  a  proportionably  greater  waste  of  the  sub- 
stance of  the  organ.s  In  a  given  time ;  and,  con- 
sequently, increases  the  demand  of  the  system 
for  fresh  supplies  of  aliment.'  Chemical  analysis 
m»7  be  usefully  adduced  in  behalf  of  the  coin> 
parative  nutriment  of  various  kinds  of  food. 
Beef,  mutton,  and  other  kinds  of  flesh,  wo  are 
told,  contain  only  'Z8  per  cent,  of  nutritious  mat- 
ter ;  while  wheat  is  said  to  contain  95,  barley  92, 
rice  88,  oats  74,  pease  ."7,  and  potatoes  from  20  to 
26.  FUsh  meat,  therefore,  is  not  intrinsie:dly 
more  nutritious  than  potatoes.  But  it  is  so  great 
a  stimulant,  that  by  raising  the  spirits,  and  hur- 
rying the  process  of  tranaformation,  it  is  thought 
to  l»o  the  more  invigorating.  This  artificial  and 
unnatural  excitement  is  like  that  which  is  pro- 
duced by  spiritttoua  liquoro,  or  any  other  liquorn 
in  which  there  is  a  largo  proportion  of  alcdioL 
Though  while  the  stimulation  continues  a  person 
is  able  to  work  harder,  Uiis  excitement  of  the 
nerroos  eiMigy  and  quickening  of  the  ciiuulation 
is  invanahly  followed  by  n  corresponding  depree> 


rion.    And  when  stimulants  beoome  haUinaJ, 

thvy  really  become  necessaries.  The  exhansti<ju 
by  which  they  are  inevitably  followed  very  <:>flen 
inoapauitates  fur  the  duties  of  life,  until  recourse 
ia  had  to  the  eaoM  artiftcial  means  of  veaniBu^ 
tion.  In  snch  case.'?,  the  habit  can  be  changed 
by  slow  def^pc^  '  n!r  and  by  a  greater  ^^ercise 
of  self-dejiiai  than  tails  to  the  let  of  most  people. 
By  the  progressive  reduction  of  the  quantitj  of 
stimulating  food,  and  a  correspond incr  increase 
in  the  quantity  of  the  farinncenus,  the  T>odily 
machine  acquires  not  only  increased  vigour,  and 
the  spirita  mote  equanimity,  but  tiie  organhEntion 
becomes  more  durable  ns  veil  as  more  healllij. 
But,  OB  the  other  hand,  the  diet  of  man  may 
have  too  little  of  the  stinmhiting.  Where  the 
nutritive  properties  only  prevail,  the  bodily  ftme- 
Uons  an  dnggishly  performed,  and  n  kind  of 
stupor  creeps  over  the  frame. 

"  The  comparative  nutriment  contained  in  the 
vnriouaartiolaaof  food  used  in  tike  country,  fortne 
so  important  a  subject  that  we  are  induced  to 
give  a  tabular  view  of  the  proportion  in  evuij 
1,000  parts:— 

Bones,  .  . 
Mutton,    *  • 
Chicken, 
Beef, 
Veal.  . 
Pork, 
Blood,  . 
Codfii^  . 
Sole,  . 
Brain,  . 
Haddock, 
White  of  . 

Milk.  . 

VV'hcat, 

iN"iit>,  . 

Pease  (dry),    • . 
Barley, 
Morels, 
Beans  (dry), 
Hice,        .  , 
Bread,  . 

Another  element  of  health,  and  consequently 
of  strength,  is  the  fiicility  of  digestion.  From 

Dr.  Bennmont's  Tallies  it  appears  that  the  follow- 
ing articles  were  converted  into  chyle,  viau,  di- 
gested in  the  times  indicated ;— > 

a.  n. 

Rice,  boiled  soft,  .         .         •      I  0 

Apples,  fiweet  and  ripe,       .         .  ]  30 

Sago,  boiled.      .  .       I  45 

Tapiora,  Barley,  Stale  Bread,  Cabbage 

with  viii(>i:nr.  mw.  boHed  Milk  end 

Bread,  and  Milk  cokl,  ,  .20 

Potatoes,  roosted,  and  Psrsidps,  boiled,  8  90 
Baked  Custard,  .  .  .      3  45 

Apple  DumplinfT,  .  3  0 

Bread  Corn,  baked;  and  Carrots,  boiled,  3  15 
Potatoes  sad  Tamipt,  kMled;  Better 

and  Cbessc,  .        .  .     9  90 

Tripe  and  Pigs' Feet,  .  ..  1  o 
Venison,  .         .         ,         ,      I  35 

Oysters,  undressed;  and  Eggs,  taw, .  S  3 

Turkey  and  Goose^  .      9  30 

Efgs,  soft  boiled:   B«ef  and  Mutton, 

ronstid  or  bailed,  .  .30 

Boiled  Pork,  stewed  Oysters,  Eggs,  hard* 

boiled  or  fined,  ,3  30 


510 

'  Hye,  . 

.  79t 

290 

Oats, 

742 

270 

Almoods, 

.  660 

2r.i) 

Tamarinds, 

640 

2.J0 

riuni»,  . 

.  !>no 

240 

Grapes, 

270 

215 

Apricot«,  . 

.  260 

210 

Potatoes,  . 

960  1 

310 

Cherries, 

.  950  1 

2(K) 

200  ' 

IH) 

Gooseberries, 

.  180 

140 

Apples, 

170 

72 

Pesrs.  . 

.  iro 

050 

Beet  Root. 

148 

Stniwlicrries* 

.   120  ; 

9ao 

Carrots,  . 

9S  1 

920 

Cabbage, 

73  I 

896 

Turnips,  . 

42  ' 

800 

MeUms, 

KS(J 

Cucumber, 

25 

800 

1 
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DoMMtie  Fowli,  4  0 
WHd  Fowl$;  Pork»  nlted  and  boiled; 

Suet,     .        ,        .        .  4  ai) 

Tad»  iMitad;  Fttrk,  and  adtod  Beef,   .  5  80 

"Both  uf  thedti  tabl«28  are  imtruutive,  aad  de- 


"We  have  already  observed  that  food  may  l)e 
t  "I  natritive  for  health.  Innumcruljlo  instances 
might  be  adduced  in  support  of  this  fact.  Take 
OM  or  two  in  regard  to  inferior  animals  j — 'The 
dog  fed  by  Majendie  on  white  bread  and  water 
died  in  the  course  of  eeven  weeks ;  but  another 
iei  by  him  on  brown  soldiers'  bread  did  not  suf- 
fae.  Wbcn  4og»  were  fed  on  nigar  and  wster 
they  died  in  a  month ;  bat  if  a  considerable  por- 
tion of  saw-dust  l>(j  mixfd  with  the  8\igar  their 
iualth  will  not  be  affected  by  it,  although  they 
aie  MtaraHy  madwanm  tuimalii  It  wm  alio 
shoirn  that  an  ass  fed  on  rice  died  in  fifteen  dayt ; 
but  if  a  luT^e  quantity  of  chopped  straw  had  been 
mixed  with  the  rice  he  would  have  continued  to 
five  ud  be  well.  Horeea  fed  eKdanvely  on  meal 
or  gnua  will  die  ia  a  short  timet  bat  mix  their 
rj^al  or  jrrain  with  a  snitablc  pr'-^w.rti  >n  of  cut 
rtriw  or  wood  shavings,  and  th^y  w  lA  thrive  and 
beeotM  fitt.  And  it  ia  an  interesting  fact,  that 
if  bones  be  ftd  od  grain  alone,  with  the  exception 
pf  water,  for  a  ntnnhf  r  of  days,  they  will  instinc- 
tively gnaw  the  boards,  or  whatever  woody  sub- 
itMMeiiiiitliiiitlMir  MMh.*  Bitl  the  truth  ii 
MiunyeiUUidiediA  respect  to  mankind.  There 
ue  instances  on  record  where  fine  1-iscuit  has 
bsei  £Qttnd  ii^urious  to  the  health  of  a  ship's 
while  good  hedth  has  been  the  lot  of  those 
who  lived  on  the  very  coarsest  bread.  It  has 
been  justly  observed  by  Kniifht,  that  bread  made 
of  (fioe)  wheat,  when  taken  in  large  quantities, 
hu,  probaUy,  more  than  any  other  article  of  food 
ia  use  in  tide  ooimtry,  the  efieei  sf  overtoiling 
•fi '  alimcntnry  canal ;  and  the  gencnl  practice 
of  French  physicians  points  out  the  prevalence 
of  diseases  thence  arising  among  their  patients. 
And  Ih-.  Bewmwmt  ebeeme,  that  a  diet  too  iMh 
tritive  is  probaVily  as  fatal  to  the  prolonp;ation  of 
health  and  life  as  that  which  contains  an  ineuffi- 
otat  quantity  of  nouritihinent.  Dr.  Fruut,  too, 
mtnit,  th«t  bnad  nads  with  ttpdrenod  flour, 

^  oven  with  sa  estm  ^piMiti^  of  bran,  it  the 

twt  for  us. 

"The  gist  of  the  matter  lies  iu  a  snuUi  compass. 
White,  OB  the  ome  band,  we  oonsame  move  than 
double — perhaps  more  than  treble — the  quantity 
c-f  flesh  meat  that  we  rmpht,  on  the  other,  onr 
habits  in  this  respect  are  so  inveterate  that  no 
one  sail  or  will  snkeaa  entire  dmage  in  them, 
and  that  few  will  attempt  ev^  the  smallest  al- 
tmtinn.*If,  before  observed,  we  could  be  per- 
raaded  to  con  tine  ourselves  to  animal  food  two  or 
thiee  dajB  a^week,  and  then  to  one  meal  only, 
there  would  soon  be  less  need  of  the  physician, 
sad  life  would  1k>  protracted  beyond  its  present 
avenge  duration.  Kor  can  there  be  any  doubt 
tkit  the  nteikct  if  loideNd  dcMW  Iqr  •  diet  in 
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which  aainial  Ibod  b  spftriagfy  tdmitted.  This, 
we  believe,  has  been  experienoedby  most  literary 

men,  and,  indeed,  by  students  nf  every  kind.  But 
total  abstinence  from  it  is  a  very  different  thing. 
Uowewr  it  might  agree  with  individual  oonsti- 
tutioni^lt  oottld  not,  perhape,  be  adopted  withoat 

extreme  ri^k,  by  tho  BIQOril^  nmongBt  O^-Hiot 
even  by  degrees. 

"  Mr.  Smith  takes  it  for  granted,  that  as  the 
human  speoief  multiplies  (at  least  in  this  ooun- 

try),  it  will  lie  impossible  to  provide  nnimal  food 
for  them ;  we  shall  not  be  able  to  rear  the  requi- 
site number  of  flocks  and  herds,  and  consequently 
ftrms  must  be  made  to  yield  grain  and -vegetables 
only.  According  to  him,  the  estimated  pzoduos 
of"  an  acre  of  land  is,  of— 

Mutt«n,   228  lb.  per  year,  or  10  oa.  per  day. 

Beef,   182^  _  8  _ 

Wheat   1,520  —         4*  lb.  — 

Indian  Com,.  I.IUO  —         3  . 

Potatoes».....S2.400  »       61  ^ 

"  Assuming  the  population  of  the  United  King- 
dom to  be  twenty-eight  millionii,  and  the  number 
of  acres  iu  cultivation  about  twice  that  number, 
and  we  have  two  acres  to  eaoh  individaaL  If 
the  land  were  made  to  produce  frui^  grain*  Mid 
vegetables  only,  the  old  adape, 

•  WhfTi  every  rood  of  ground  inaiiifaiiifd  its  man,* 
would  i>e  realized,  and  consequently  eight  times 
the  present  population,  or  two  hundred  and 
twenty-fMir  milHons,  would  be  supported,  with- 
out any  need  of  foreign  aid.  Here  is  comfort 
equally  fur  the  rich  and  for  the  poor." 

We  may  observe  hme  that  all  animal  substaneet 
usedas  fii>od,if  heated  to  the  temperature  of  boil> 
ing  water  in  vessels  from  which  tho  air  is  com 
pletely  excluded,  may  be  kept  in  close  vessels  fur 
fifteen  years  witiiout  losing  even  the  slightest 
degree  of  their  freshnesB  and  SOUnd  flavour.  All 
putrefaction  in  animal  substances  is  efTected  by 
the  action  of  oxygen  in  the  atmosphere  upon  azote 
in  their  juices;  and  hence  the  preservation  of  these 
anbstenoBs  by  heating  and  bj  total  exoltision  from 
the  atmosphere. 

ANIMAL  HEAT.  The  <sUoric  constantly  form- 
ed by  the  body  of  a  living  animal,  by  virtuu  of 
which  it  pteserMC  nesily  the  same  temperature, 
whatever  may  be  that  of  the  medium  in  which 
it  is  placed.  All  those  animals  which  possess  the 
greatest  variety  of  organized  parts,  and  whose 
funotions  are  the  most  perfect,  possess  the  power 
of  maintaining  their  temperature  at  a  unifonn 
standard,  and  one  considerably  nl)(»ve  that  of  the 
atmosphere.  The  temperature  of  birds  in  the 
highest;  that  cf  man  and  the  mammalia  is  about 
98°,  and  these  experience  little  alteration,  except 
near  the  stirfacc;  while  fish  and  reptilei  possess 
what  is  called  cold  bloody  being  of  a  variable  tem- 
perature, only  a  degree  or  two  above  that  of  the 
media  in  which  they  tM  immsned. 

The  subjects  of  inquiry  respecting  animal  heat, 
are,  1.  What  is  the  cause  or  source  of  it  I  2.  By 
what  means  is  its  uniformity  preserved?  To 
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which  we  may  add,  in  the  3d  place,  How  is  the 
body  cooled,  when  placed  in  a  temperature  higher 
than  that  whidi  is  natatal  to  it  ? 
Independeat  of  diraot  experiment,  there  are 
I  many  circumstances  connected  with  animal  tem- 
perature which  would  lead  us  to  conclude  that 
It  it  intimately  connected  wi^  the  function  of 
reqpinUon.  Ill  the  fint  place,  all  animals  that 
Icwf  a  temperature  much  superior  to  that  in 
wiuuii  they  are  immersed  have  thjeir  lungs  con- 
structed in  the  meet  perfect  nuuiner,  and  possess' 
ing  the  most  elaborate  organization ;  while  there 
is  an  obvious  relation  between  the  quantity  of 
oxygen  which  they  consume  and  the  heat  which 
:  they  evolve.   Thufl^  what  an  ttjM  the  warn 
;  Ll  ioded  animals,  have  lungs  of  a  lai^e  size,  and 
I  so  formed  as  to  permit  the  Wood  and  the  air  to 
exercise  the  most  extensive  influence  over  each 
other.  In  amphibia,  the  pulmonary  vessels  of 
the  lungs  aze  mmA  more  scanty :  while  the  oir* 
i  eolation  is  so  arranged,  that  only  a  part  of  the 
blood  passes  through  them  during  each  drcula- 
^m.  The  temperature  of  these  aaimals  is  pro- 
portioiiAbly  low ;  and  in  fish,  where  there  is  only 
I  a  small  quantity  of  Mood  to  receive  the  action  of 
the  air,  and  that  in  a  less  direct  manner,  the  tem- 
perature is  only  a  degree  or  two  above  that  of 
I  the  medium  in  which  they  live.   la.  the  second 
'  place,  it  is  observed,  that,  in  the  same  species  of 
'  animals,  or  even  in  the  same  individual  under 
different  circumstances,  whatever  quickens  the 
circulation  jralsss  the  temperature;  and  -that, 
I  when  the  respirati-  n     impeded,  either  from  di&- 
:  ease  or  from  an  original  mal-conforniation  of  the 
'  organs,  the  temperature  is  proportionably  low- 
ered. Lastly,  it  nmj  be  urged  in  favour  of  the 
chemical  theory  of  anrnial  Iieiit,  that  oxygon  is 
I   actually  united  to  carbon  ;  and  that,  according  to 
I  the  ordinary  eOect  of  this  union,  caloric  muet  be 
I  liberated,  so  that  it  would  be  d^enlt  to  nrplain 
'  how  it  is  disposed  of,  if  it  be  not  employed  in 
raising  the  temp'  rriture  of  the  body.    There  is 
aim  u  farther  circumstance  to  bo  held  in  view, 
I  that,  if  we  rqject  the  hypothec  of  the  lungs  be- 
ing the  source  of  animal  heat,  we  have  no  other 
adequate  cause  for  its  production  ;  for,  although 
,  some  writers  have  supposed  that  the  stomaob, 
j  and  others  that  the  nervous  sfstem  is  conoened 
in  this  function,  yet  these  have  been  thrown  out 
;  as  mere  conjectures,  without  being  digested  into 
any  regular  system,  so  as  to  point  out,  in  cither 
I  caw,  in  what  noanner  the  effect  follows  the  sup- 
posed cause.  Upon  the  whole,  theiefore,  we  Uunk 
ourselves  warranted  in  concluding,  in  the  pre- 
j  sent  state  of  our  knowledge  upon  the  subject, 
{  that  animal  heat  is  derived,  in  iUie  fizst  instance, 
from  the  union  of  ozyg^  and  oazbon,  which 
I  takes  pUu;e  in  the  luqgs  during  the  process  of  res- 
.{uration. 

If  we  have  &und  it  difBeult  to  arrive  at  any 
certain  oon<dttdonon  the  fir&t  point  that  we  pro- 
posed to  discuss,  we  shall  probably  find  it  still 
aaore  so  with  respect  to  the  second — By  what, 


means  is  the  uniformity  of  the  animal  tempera- 
ture preserved  i  because  any  speculation,  which 
we  majT.fonn  upon  this  subject  must,  in  a  gnat 
measure,  depend  upon  our  ideas  of  the  meaaa  hj  \ 
which  animal  heat  is  produced.    With  the  trcn- 
eral  fact  we  are  well  acquinted,  that,  in  warm- 
blooded animals,  each  species  has  a  temperature 
that  is  natural  to  itself,  from  which  it  deviate* 
very  little  while  in  its  healthy  state.   The  tern-  j 
perature  of  the  internal  parts  of  the  human  body 
Ui  between  98**  and  M*;  and  this  temperataxw  is  [ 
preserved  with  as  much  regularttf  bjtha  Grwsm 
lander  as  by  the  African.    There  are,  no  doubt, 
many  circtunstances  in  their  modes  of  life  bjr 
whidi  the  inhabitants  of  these  different  rt^jiMU  i 
endeavour  to  oounteiaot  the  extremes  of  heat  and 
cold  to  which  they  are  exposed  ;  but  after  making 
allowance  for  all  these  circumstances,  some  bj»- 
tem  of  adjustment  of  the  ftraetions  wiU  be  neccs 
sary  in  order  to  pr^erve  that  unifonnity  of  tem- 
perature which  is  ?n  p?!^c>nti;il  tn  lifr,  •  ^ 

The  experimeuts  ot  Friestiey  and  Crawford,  which 
first  threw  some  light  upon  tUs  intricate  subject, 
were  repeated  and  considerably  extended  by  Lavoi- 
sier.  They  led  to  the  same  conclusion,  that  the  i 
union  of  oxygen  and  carbon  in  the  lungs  is  influ- 
enced by  the  temperature  of  the  inqdred  air ;  the 
lower  the  temperature  the  mora  tendenejrth  ere  Is 
to  th'jir  union.  tJn  re  is  a  greater  consumption  of 
oxygen,  and  a  more  rapid  generation  of  carbonic 
acid.    Hence,  according  to  our  usual  notions 
upon  this  sulgeet,  there  must  be  a  greater  evoln- 
tion  of  animal  heat ;  and  tliis  will  naturnllv  have  ' 
the  effect  of  counteracting  the  lower  temperature 
in  which  the  body,  in  this  case,  is  conceived  to  ' ; 
be  immersed.  According -to  Crawford's  timoiy,  i 
the  greater  quantity  of  carbon  is  removed  from  , 
the  blood,  the  more  rvfrf'  ctly  is  it  converted  from  , 
the  venous  to  the  arterial  state,  the  more  is  its  , 
capacity  for  heat  increased,  and  tiie  mora  wiQit  '<■ 
require  to  supply  this  increased  capacity,  which  j 
will  he  afterwards  liberated  during  the  course  of  ' 
the  circulation  to  maintain  the  due  temperature  ^ 
of  the  body.  Although  this  ezplsttatlon  proceeds  ,i 
in  part  upon  the  principles  of  Crawford's  the<»7, 
and  may  be  so  far  considered  ns  of  doubtful  au- 
thority, it  depends,  to  a  oertain  extent,  upon  the  I 
direotresttUsof  esperimente  that  were  performed  ' 
without  any  view  to  this  hypothesis,  md  which 
appear  to  be  entitled  to  our  confidence  :  while,  it 
must  be  admitted,  that  the  admirable  manuer  in 
which  they  expbin  the  phenomena,  afbrds-at  ■ 
least  some  presumption  of  their  truth.  Bat  i[ 
though  the  experiments  that  have  been  per-  ' 
formed  are  favourable  to  the  hypothesis — that  , 
the  fcnnation  of  eaibcido  add  in  tfw  lungs  is  so  . 
regulated  by  the  temperature  of  the  air  as  to  1 
produee  lieat  according  to  the  demand  for  it  in  j' 
the  system — still  they  are  not  sufficiently  nomer-  '' 
ous  or  decisive  to  amount  to  a  demonsfaration  of  I 
its  truth.  Should  it  be  confirmed  by  subeequeot  i 
facts  and  experiments,  it  must  be  admitted  to  be  j 
one  of  the  most  beautiful  examples  of  the  adaptsr 
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tioD  of  means  to  ends  that  is  to  be  met  with  in 
any  put  of  the  Momal  eooiunnT* 

It  was  an  opinion  generaUy  received  among 
the  older  writers,  and  it  was  maintained  even  by 
BoerhaaTe,  that  life  cannot  exist  in  a  tempera- 
tan  hi^nr  tiua  that  wfaieh  is  Mtnnl  to  the 
body:  but  many  facts  have  been  lately  brought 
to  light  which  completely  disprove  this  p- ?ition. 
The  first  of  them,  which  r^ied  upon  good  author- 
ify,  wu  eonmmnieated  bjr  VUet  snd  Dnhamd. 
Tbey  gave  an  account  of  some  young  women,  in 
!  the  service  of  a  baker,  in  one  of  the  provincial 
tatna  in  France,  who  were  aocostomed  to  enter 
I  dM  hot  tffene  finr  tike  purpose  ef  turnliig  the 
I  Imei;  ead  thia^  it  me  Mid,  me  deiie  without 
I  tny  tpparent  inconvenience,  provided  they  were 
oueM  not  to  touch  the  heated  surface.  The 
,  Buntive  was  eoweely  eredited  at  tiw  tbney  bat 
subsequent  focts  have  fully  eetablidied  its  oredi- 
I  bility.  A  set  of  experiments  were  performed  in 
,  Itfodon,  by  Blagden  and  Fordyce,  in  which  a 
{  cbmber  was  batted  to  a  ttMnperatttie  higher 
I  dba  that  of  boUiag  water,  and  these  gentlemen 
fi^nnd  that  they  could  easily  remain  in  it  for  an 
indefinite  length  of  time.   It  is,  however,  to  be 
regretted,  that  tk^  almoet  ezdanvely  directed 
their  attention  to  the  effects  of  the  heated  air 
np^n  the  various  snbrtances  in  the  room,  and  un- 
fvrtonately  neglected  to  observe  its  action  upon 
,  the  lifing  body  itself..  We  are,  indeed,  infonned 
'  that  they  perqiired  very  copiously,  but  we  have 
no  information  refpcctiug  the  must  important 
I  foint,  whether  their  temperature  was  actually 
■  nised;  or,at  least, nthat  we  an  told  on  this  aal^ 
I  jaet  is  too  vague  to  allow  us  to  place  much  con- 
fidence in  the  statement.     Bome  experiments 
'  hare  been  lately  perfunnod  by  M.  De  la  lioche 
vhich  give  as  aoae  insight  into  tiiie  intrioate 
r  aabject.  lie  found  that  the  body  was  capable  of 
Tmaiuing  in  a  temperature  considerably  higher 
tluQ  that  which  is  natural  to  it,  as  long  as  there 
!  m  a  firee  acoees  to  the  eiurrounding  air ;  but 
that,  when  the  animal  waa  confined  in  a  small 
space,  an  uneasy  senpation  wa.'?  produced,  and  the 
I  temperature  was  elevated.  Hence  it  may  be  con- 
:  jietBied,  that  the  evaporation  of  aqueous  vapour 
llOB  the  lungs,  and  perhaps  also  from  the  enr&oe 
of  the  body,  is  the  means  by  which  the  siiper- 
ibondant  heat  is  carried  off  in  these  cases,  so  as 
,  tofdmn  a  kind  of  balance  to  that  operation,  what- 
•!  cm  it  be,  bnf  which  Jieat  is  generated  under 
I  Cfdinary  circumstanceo. 

I    There  is,  however,  much  left  for  ue  to  inquire 
into  in  this  process.    In  the  tirst  plaoe,  we  have 
•  teaaoailain,  to  what  degree  a  naaa  ofmaAter,  of 

I  the  same  capacity  with  the  body,  and  of  equal 
bulk,  would  have  been  heated  at  tlie  same  tem- 
I  perature  with  that  to  which  tiie  individuals  were 
J  cspeaad  in  the  above  experiments.  We  know, 
that  when  air  is  much  heated,  it  is  proportion- 
sbly  rarefied ;  fewer  particles  of  it,  therefore, 
eome  into  contact  with  the  cold  body,  and  hence 
the  eonninaication  of  beat  will  be  much  slower. ! 
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Then,  with  respect  to  the  animal  functions  taken 
in  oonnexion  with  each  other,  we  diottld  examine 
what  effect  the  repj)iration  has,  in  these  cases, 
upon  the  nir  taken  into  the  hings;  is  there  any 
c&rbumc  acid  formed  i  and,  if  there  be,  what 
qnaatitj  is  generatedt  We  should  be  led 
analogy  to  suppose,  that  the  amount  of  oxygen 
consumed  must  be  very  small,  so  that  the  usual 
supply  ol  heat  would  be  cut  off.  Our  next  object 
ahonld  be,  to  dieooTer  whether  the  quantity  of 
aqueous  vapour  discharged  from  the  lungs  would 
be  sufficient  to  counteract  the  ofx-ration  of  all 
the  sources,  eitlier  internal  or  external,  by  which 
the  body  aoquiree  heat,  and  we  ahonld  then  be 
able  to  decide  upon  a  point  which  has  been  much 
agitated,  whether  there  lie  any  specific  fMnction 
for  the  purpose  of  cooling  the  body,  or  rather, 
whether  the  etaporation  of  tiie  cutaneous  and 
pnbnonaiy  TS|K>ur  be  akna  suficisnt  for  that 
purpose.  There  has  been  miich  vague  speoula- 
tioa  employed  by  physiologists,  on  the  power  of 
the  body  in  generating  cold.  Vo  pert  of  the 
animal  eoonomy  has  been  treated  of  in  a  more 
mv^tprious  manner,  and  different  metaphysical 
notions  have  been  formed  to  account  for  an  opera- 
tion, the  existence  of  whidi  baa  not  jet  been 
wtiB&ctorily  proved.  What,  howtTer,  we  do 
know  upon  the  subject,  seems  to  warrant  ue  in 
pointing  out  this  part  of  the  animal  ^etem,  as 
an  addttlonai  example  of  that  beautilU  aiQutt- 
ment  of  the  flmctions  to  each  other  upon  which* 
we  have  already  taken  occasion  to  remark  ;  for 
it  appears,  that  not  only  have  the  lungs  the 
power  of  OTolring  heat  in  greats  or  km  quan- 
tity,  in  proportion  to  the  demands  <rf  the  sjatem, 
but  that  the  Pnrac  organ,  when  necessaiji  can 
even  produce  the  contrary  effect,  and  generate 
oold. 

ANIM.\L  iMANURES.  The  excremcnta,  flesh, 

liones,  hair,  wool,  or  putrescent  products  of  ani- 
mals, employed  as  fertilizers  of  the  soil.  These 
subctanoes  act  a  highly  conspicuous  and  most 
valuable  part  in  the  ptaotical  chemistry  of  agri- 
culture ;  and,  as  to  at  once  their  differences  from 
one  another,  their  several  chemical  constitutions, 
and  their  respective  modes  of  action  both  separ-  i 
atelj  and  in  mixture,  they  ought  to  be  thoroughly 
known  by  every  farmer.  Yet  we  cann  t  treat 
them  at  length  as  a  separate  topic,  but  must  re- 
strict ourselves  to  some  general  remuks  upon  , 
them,  particularly  upon  aaimal  excrements,  and  [ 

must  refer,  f  r  n.  full  .view  of  them,  to  our  arti-  1 
eles  MAsuafs,  FAaM-TAaD  MAXuaE,  Liqi  id  Mak- 
URB,  KiQBT  Soil,  Ukibe,  Qvuue,  Oil,  Oii/-Cajlb,  . 
Bovaa,OirAifo,FiSH,Gniti,PoQi>anni,Aian>MU,  I 
AaoTi:,  and  somn  others.  ' 

The  excrementitidus  matter  of  animala  is  1 
partly  solid  and  partly  liquid,  the  former  pass- 
ing throu^  the  intestinal  canal,  and  the  latter 
through  tlie  urinary  passages ;  and  the  solid  kinds 
are  habitually  more  or  less  dense,  or  more  or  less 
mixed  with  water,  la  the  proportion  in  which 

the  ipeoies  of  animal  uses  mqre  or  leas  of  Uquid 
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notariahmmt.  The  isoM  or  wlid  ezemnentB 
OQHuifit  of  undigested  or  ill-digested  remains  of 

vegetables,  alk-.ilinc  nnd  ctxrthy  salts,  and  oxides 
derived  from  vegetable  food  and  water,  refuse  se- 
cretions fnm  the  animalB*  own  bodies,  and  some 
peculiar  compound  sabstanoes  formed  partly  out 
of  their  food,  and  partly  out  of  tliL-ir  refuse  secre- 
tions; and  urine  or  liquid  excrement  consists 
principallj  of  water  holding  in  ibhition  muotu, 
albumen,  nrea,  uric  acid,  hippuric  acid,  ara- 
Tuonia,  and  vnnons  kinds  of  salts  and  other  sub- 
stances.  The  several  matters  hitherto  detected 
hj  chemical  analysis  in  animal  excrements  are 
water,  v^^etaUe  or  woody  fibre,  wax  «nd  resin, 
chlorophyle  or  the  green  colouring  matter  of 
leaves,  deposited  hmnus,  a  fatty  substance,  mu- 
cus, a  peculiar  brown  colouring  matter,  vegetable 
•Ihnmen,  naimal  gebttino,  animal  fibre,  salivary 
matter,  osmazome,  hippuric  acid,  uric  acid,  lactic 
Rcid,  benzoic  acid,  urea,  bilious  matter,  bilious 
resin,  picromel,  oxide  of  iron^  oxide  of  manga- 
nese, silica,  nlnminn,  magnesia,  oommon  salt, 
various  alkaline  salts,  ammonia,  hydrogen,  car- 
buretted  hydrogen,  phosphurettod  hydrogen,  and 
sulphuretted  hydrogen.  But  chemioil  analysis 
of  excrements  is  so  very  vile  and  repugnant  a 
procera,  that  few  will  attempt  it  in  any  form,  and 
even  these  ffiv  in  bttt  a  slovenly  manner ;  and 
were  it  carefully  and  searchingly  conducted,  it 
would  very  probably  doteet  many  more  sub- 
ifcancea,  particularly  of  the  unique  kind  which 
are  fonned  in  the  interior  organism  under  the 
combined  agencies  of  organic  chemistry  and  ani- 
mallife. 

The  oompoaition  and  the  manurial  value  of 
animal  excrement*?  r^ro  (rrontlv  modified  by  the 
age  of.tho  animals,  their  kind,  their  inode  of  em- 
ployment, the  quality  and  quantity  of  their  ft>od, 
and  the  quality  and  quantity  of  their  drink.— A 
considerable  quantity  of  lime,  nitrogen,  and 
j^oephoric  acid  is  required  for  the  formation  of 
the  bones  of  young  animals,  and  of  earbon,  sul- 
phur, chlorine,  and  soda,  for  tho  growth  of  their 
bodies ;  and  as  these  substances  arc  obtained 
only  from  food — which  generally  is  of  the  same 
nature  when  the  animal  is  young  as  when  it  is 
adoli-^e  proportion  of  them  in  the  excrements 
of  V  nng  animals  must  be  considerably  less  than 
iu  those  of  old  animals.  Manure  from  young 
stock,  accordingly,  has  long  been  known  to  fiur- 
Bievs  to  be  mneh  infinior  in  power  to  manure 
from  adult  stock  ;  and,  on  account  of  its  defi- 
ciency in  nitrogenous  ingredients,  it  is  peculiarly 
ill  suited  for  crop^  of  wheat,  barley,  beans,  clover, 
and  tnmipsw— 49ome  kinds  of  animals  sserata  oer- 
tain  elements  of  food  which  others  reject;  some 
masticate  tlu  ir  food  into  a  state  of  much  finer 
trituration  than  others ;  and  some  rerj  thor- 
ooghfy  digest  their  food,  while  otiiers  only  half- 
digest  it;  and  hence  two  animals  of  different 
species,  fed  on  the  same  f<K>d,  and  in  the  same  sit- 
uation, yield  ezcreiiientitious  manures  of  widely  | 
difRumit  oomporitien  and  power.  Oows  reqnira,  | 


Ibr  the  dundeal  oonsfcltntion  of  Hieir  body  or  fbr 

the  formation  of  their  milk,  more  nitrogon  and  ; 
phosphate  of  lime  than  sheep ;  and  sheep  n-qnire,  ' 
for  the  formation  ci  their  wool,  more  sulphur  and  i 
oommon  salt  than  oows;  so  that  if  n  cow  and  a  ' 
sheep  be  ftd  on  the  aamo  pastors,  tho  excrements 
of  the  former  will  contain  an  excess  of  gtilpbur 
and  salt,  and  those  of  the  latter  an  exceaw  of 
nitrogen  and  phosphate  of  lime.  Sheep  both 
chew  and  digest  their  food  mneh  monthotoai|^U|y 
than  cows,  reducing  it  h?  a  state  of  much  finer 
attrition  in  the  mouth,  and  extracting  from  it  a  I 
much  larger  proportion  of  nouridiment  in  the 
intestines ;  and  henoe^  when  a  sheep  and  n  evw 
are  fed  on  the  same  pasture,  the  excreinente  of 
the  former  will  operate  more  rapidly  on  the  «rril 
than  those  of  the  latter,  but  will  exert  much  less 
manorial  power,  and  operato  finr  n  oonsiderafalf 
shorter  period. — When  animals  are  so  poorly  fed 
as  to  lose  tlesh,  they  very  thoroughly  digest  their 
food ;  but  when  so  well  fed  as  to  become  fattened, 
tliey  sserete  but  a  portion  of  the  nntritioos  Bsai> 
t«r  which  they  eat ;  so  that  their  excrements  ia 
the  former  case  are  poor  and  exhausted,  and  in 
the  latter  case  are  very  strong,  and  contain  much 
of  the  eloments  of  matrition  and  nraeh  refbae 
animal  matter.  The  more  nutritious  the  food  is,  ^ 
provided  it  be  in  quantity  and  condition  to  fat- 
ten, the  stronger  are  the  excrements  remilting 
from  it,  and  the  more  do  they  aboond  in  the  ina- 
portant  elements  of  phosphorus,  sulphur,  sodn, 
potash,  chlorine,  lime,  magnesia,  and  nitrogen. 
Excrement  from  scalded  fi^od  for  oxen,  La  conee^  I 
quenoe  of  the  woody  fibre  and  other  liard  TQge>  • 
table  matter  having  be^  softened  by  the  procen 
of  scalding,  will  operate  more  quickly  ttpnn  soil  j 
than  excrement  from  unscalded  foud,  but  will 
exert  a  mneh  tufiurioranlonnt  of  manurial  power. 
The  free  use  of  ooflunon  salt  in  the  food  of  fiittins 
st'M'k  occasions  a  great  increase  in  the  fertilizing 
power  of  their  excreoicnts ;  and  a  plentiful  use 
of  pond  or  rirer  water  by  any  speeies  of  animal 
involves  a  consideralile  inerease  in  the  saline  ele- 
ments of  manure.    An  ox  daily  drinks  eighty 
pounds  or  upwards  of  water ;  and  this  quantity 
of  most  kinds  of  pond  or  river  water  contains 
from  half  an  ounoe  to  an  oanoe  of  saline  matters, 
consisting  of  gypsum,  common  salt,  phosphate  of 
hmc,  carbonate  of  lime,  carbonate  of  potaah,  and 
carbonate  of  magnesia ;  so  that,  in  the  course  of 
a  year,  about  sixteen  pounds  of  these  salino  mnt>  ' 
tors,  obtained  from  drink  and  dincharged  by  ex- 
crement, are  supplied  by  an  ox  to  a  statute  acre 
of  IxLud.   A  sickly  animal,  in  consequence  of  im- 
paired ffigestion,  usoally  yields  stronger  manore 
than  an  animal  in  perfect  health  :  and  animals 
in  summer,  in  consequence  of  enfeel'ling  heat 
and  relaxed  muscle,  usually  yield  etrunger  man* 
ore  than  during  the  braood  nsrve  and  roboat  < 
health  enjoyed  in  winter.   Animal  excrements 
may  alwuysi  be  regarded  as  great  in  manurial 
power  when  they  pass  quickly  into  the  putrefac-  j 
ttom  siftto,  and  develop  a  laige  quantity  of  pun-  j 
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gent  and  offensive  gases ;  for  then  they  are  rich 
Ti^t  oiiK  in  sulphur,  pliosphorns.  and  nitrop;en, 
but  also  in  chloriae,  soda,  potash,  lime,  and  mag- 
neaa;  and  therefore  are  eminently  fitted  to  r»> 
atoie  the  fertility  of  exhausted  soils,  or  to  qualify 
land  for  producing  wheat,  barley,  beans  and  othor 
nlhurainous  crops.  The  specific  excremeutitious 
uonure  of  cows,  sheep,  horses,  and  other  animals, 
will  be  aotioed  in  the  wtidee  Bzeuimff  and 

Ctl5L\ 

The  flesh  and  intestines  of  quadrupeds  are 
^Aacitimes  used  as  mauureti ;  aud  as  tliey  uuder- 

)to  t  rapid  and  very  wMteflil  and  offensiTe  de- 
composition Mrhea  exposed  to  the  open  air,  they 
ou^ht  when  fresh  to  be  cither  covered  with  the 
Kii],  or  mixed  up  with  eai'thy  suUiktanceii  into  a 
emboli  The  xeftiae  of  ehiiniblae  is  alweji  a 
pomfiil  manure,  aud  otight  when  fresh  to  be 
mixed  np  with  earthy  mnt'er  for  a  compost ;  and 
tk  caxcasses  of  domestic  ammal^  which  die  from 
aedtet  er  dieenaej  ought,  immediately  after 
death,  to  be  had  in  shallow  pits,  covered  widi 
earth  containing  a  mixture  of  qnieklirao,  allowed 
I  tt>  dissolve  in  that  position,  and  afterwards  trea^ 
|>ed«ittithe«iurKNiiidingeoila8acompoet.  HoV 
I  bermaybeverybencficiaUyemployedaeainaaitre, 
i  and  ought  always  to  bo  formed  into  a  compo<tt 
|:  vit^  earthy  matter.   The  garbage  of  sea-fish  is 
i  u  effident  nuumre  for  eveiy  kind  of  erop,  and 
I  majbtt  obtained  in  considerable  quantity  in  fish- 
I  ing  villages  where  f\A  ?-re  smoked  or  salted. 
Qmings,  in  some  years  of  great  plenty,  have — 
viskedly,  as  we  think— 4ieen  fished  in  tooh  enor* 
mm  quantiUea  aa  to  be  sold  profusely  in  cart- 
li/iis  to  farmers  as  manure.    Fresh-water  fish 
m  sometimes  obtained  in  sufiBcient  quantity,  in 
the  shallows  of  fenny  countri<»,  to  be  employed 
tt  snaoie ;  and,  though  of  very  questionable  pro- 
;"i:ty.  they  have  confessedly  a  Vf  ry  high  manu- 
.  nal  p^wer.    Sprats  f  .r  manure,  are  purchased  in 
thoojaads  of  bujihuli^  at  a  time  by  the  farmers  of 
I  tmn  and  Suffolk,  and  aie  eanied  in  waggona 
I  to  districts  ten  or  fifteen  miles  distant  from  the 
(  C'-jo/k;  and  when  mixed  w^th  earth,  allowed  to 
dissolve,  and  umid  as  a  compost,  they  operate 
i|  with  gnat  power,  especially  upon  turnips,  yet 
expend  nearly  all  their  force  upon  a  single  crop. 
Wr-oJien  rags,  chopped  small,  and  strewed  along 
itit  drills  in  the  proportion  of  3  or  4  cwt.  to  an 
•o^  u»  an  excellent  manure  for  potatoes,  hut 
are  employed  chiefly  for  hops ;  and  they  are 
,  knn^  to  be  nsed  by  English  farmers  to  the  ag- 
,1  gregate  amount  of  20,000  tons  a-year,  and  ob- 
^  tuned  at  to  high  a  price  aa  five  guineas  per  ton. 
'  TarioQs  other  animal  substunceB, — the  refase  of 
m".nuf:icturles  in  which  wool,  skin,  feathers,  and 
I  ttiur  are  employed, — such  substances  as  the  refuse 
of  Uie  oozrier  and  the  offid  of  the  gluemaker— 
I  vt  aasd  in  the  same  manner,  or  upon  the  same 
prindple,  as  wioll^n  mf^--    Bones  are  so  efficient, 
,  v«U-known,  and  generally  used  a  manore,  as  to 
'|4eaiMadUagthened  notlee  in  an  artioie  of  Oair 
own.  SmBsim  Horn  is  a  substance  of  similar 
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properties  to  bones,  and  equally  efficient  as  a 
manure;  but  it  can  be  obtained  in  only  very 
limited  quantity,  and,  on  that  account,  is  of  in> 
ferior  importance.  Uur  and  feathers  are  also 
similar  in  diemical  eompositien  to  bones ;  but,  for 
the  same  reason  as  horn,  they  never  can  make  a 
prominent  tigure  among  manures.  The  remains 
of  the  silk-worm  are  employed  by  the  inhabitants 
of  lilk-iiioduoing  oountoies,  as  manurs  for  reviv- 
ing the  mulberry  tree  and  stimulating  some  other 
plants.  The  pulverized  shells  of  oysters,  musfiels, 
aud  other  &hcii-fish,  is  U8<;d  as  manure  fur  tur- 
nips; hut  it  possesees  only  about  half  the  mann- 
rial  power  of  bones ;  and  is  frequently  employed 
])y  nefarious  venders  as  a  means  of  ndulterating 
bone-dust.  The  conunon  shells  of  the  shores  of 
Great  Britain,  sneh  as  those  of  oockks,  whelks, 
and  mussels,  are  found  in  large  quantities  apon 
some  rocky  district-  -  f  coast,  and  upon  shallow 
beaches  which  are  bwept  by  powerful  tidal 
rents;  and,  when  appitod  In  the  proportion  of 
sUteen  bushels  per  acre,  they  act  as  a  very  sttit- 
able  manure  fur  turnip'^  All  animal  substances 
Whatever,  no  matter  hu^v  omplet^ly  nf  the  nature 
of  waste  or  oifiJ,  or  how  ui>i>urently  unlike  in  na- 
ture to  the  more  common  manures,  act  upon  the 
soil  as  fertilizers,  and  may  bo  beneficially  em- 
ployed either  singly  or  in  composts.  The  prin- 
cipal in  use,  additional  to  thoee  whieh  we  have 
named,  are  various  kinds  of  oib  and  oil-cakes, 
aninialized  black,  animalize<l  sea-weed,  cockchaf- 
ers, dried  muscular  flesh,  blood  in  various  con- 
ditions, dregs  of  bone  glue,  and  cow-hair  fluck. — . 
Paper  of  Dr.  Sprengd  in  Journal  R.  Agr.  SoeUtjf. 
— BoujvinpauJfs Rural Eco/iom)/. — Johiison  on  Ftr- 
tilisent. — 1/r.  1/ana's  Mud  Manual. — Armxtrong't 
TrecUix  on  Agriculture. — Liebigs  Organic  Cheni- 
itliy,—Jhkiuton*»  Lettmm  «m  Agr.  Chmuirifj— 
Lo'r^  Pj-actical  Agriculture. — Sprouft'.t  Treotmim 
Agricult  ure. — Stejihent  Book  of  the  Farm, 

ANDIAL  OAT.   8oe  Oats. 

ANIMAL  POISOKa  SeePdnon. 

ANIMAL  POWER.  The  exertion  of  the 
strength  of  animals  to  produce  motion  or  physi- 
cal change.  The  principal  varieties  of  this  upon 
a  ferm  are  the  several  kinds  of  hone  labour,  in 
moving  implements,  vehicles,  and  machinery. 
Animal  power  ha.s  l)een  princtpnlly  or  wholly  su- 
perseded by  mechanical  power,  chiefly  that  of  the 
steam-engine,  on  railways  and  In  multitudinous 
manufactories ;  it  has  iJso  been  partially  super- 
^ded  by  mechanical  power  on  the  farmery  of 
large  fexms ;  and  it  has,  of  late  years,  been  fre- 
qucntiy  threatened  by  tiieorists  with  bein^  su- 
perseded by  mechanical  power  in  almost  every 
department  of  agricultural  labour.  But  animal 
power  may  easily  be  shown  to  possess  important 
adaptations  to  ferm  labour,  whieh  medumical 
power  does  not  possess,  to  Itu  free  from  some  se- 
rious objections  with  which  the  use  of  mechanical 
power  is  encumbered,  and,  in  particular,  for  all 
the  wdinary  purposes  of  draught  upon  fefms  or 
of  traffie  upon  oommen  roodi^  to  be  at  once  aim* 
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pier  in  its  application,  more  ecoaomical  in  its 
use,  aad  more  oertain  in  its  elFeefe.  In  all  oases, 
indeed,  ia  which  considerable  velocity  is  required, 
the  power  of  a  horse  may  bo  principally  or  wholly 
exhausted  in  moving  his  own  body,  and,  when 
the  road  is  level  and  tmooth,  mnti  neoessarily 
b@  far  inferior  to  thft  meehanical  power  of  a  steam- 
engine.  But  in  every  cn?e  in  which  great  velo- 
city is  n  a  an  object,  and  in  which  frequent 
though  slight  obstractions  oooar,  the  power  of  a 
horse  possesses  very  decided  advantages.  He  ad- 
mirably adapts  himself  to  tlie  peculiarities  nf  his 
work,  increases  or  diminishes  his  cfibrts  accord- 
ing to  the  miitioiia  of  lus  draught,  rests  and 
reinvigoratea  himself  by  relaxed  exertion  when 
his  utmost  Btrcngth  is  not  needed,  iind  makey 
extra-exertions  or  summons  up  his  husbanded 
foree  when  maj  impediment  or  obstruction  is  to 
be  ovwoeme.  In  fiust,  bj  his  ftltemations  of  oom- 
p:\rative  rdn'sration  and  comparative  over-cxcr- 
tion,  he  probably  expends  more  acrt:fre2;ate8tren?th 
than  when,  as  on  a  perfectly  level  railway  uud  at 
nn  nnifom  imte  of  speed,  he  constantly  nees  his 
average  degree  of  powL-r  ;  i\nd  if  it  be  remembered 
that  on  most  ordinary  ronds,  olj.-tructions  and 
facilities  occur  in  coatinuai  succession,  and  the 
nie  of  dmnght  often  varies  in  the  proportion  of 
six  or  eight  to  one,  the  horse's  accommodating 
faculty  of  alternating  the  degrees  of  his  strength 
to  the  alternations  in  his  draught  will  be  seen, 
at  a  glanoe,  to  poMse  high  value  for  the  rugged 
labours  of  a  farm,  and  such  as,  in  the  present 
condition  of  mechanio:il  science,  cannot  be  pro- 
fitably or  almost  possibly  superseded  by  the  steam- 
engina.  The  relative  strength  of  hoTsee,  Mies, 
and  meoi  has  been  estimated  as  ftUowi : 


1  borse  is  equal  to  5  men, 

1      •        ■      7  men, 

.  14  men, 


1  . 
1  as^ 


2  men. 


5  Desaifiiliers. 
{  Smeaion. 
Bownt,  fte. 


2  horses,  according  to  Amontons,  extort  a  force 
of  150  pounds  when  yoked  in  a  plough. 

1  horse,  accorJing  to  Desaguliers,  can  draw 
with  a  force  of  200  Ihs.  2Ji  miles  an  hour, 
and  continue  this  action  for  8  hours  every 
day.  When  he  exerta  a  foroe  of  240 
pounds,  he  ean  ooniinue  it  only  6  hours 
every  day. 

1  horse,  by  means  of  pumps,  can,  according  to 
Mr.  Smeaton,  raise  250  hogsheads  of  water 
10  ftet  high  in  an  hour. 

1  horse  walking  on  a  goorl  r-  and  loaded 
with  about  2  hundred  weight,  can  travel 
SL5  miles  in  7  or  8  hours. 

I  irane  ndwng  ooals  Irf  meant  of  a  wheel  and 
axle,  and  movino-  at  the  rate  of  about  2 
miles  an  honr  can.  according  to  Mr.  Fen- 
wick,  raise  a  load  of  1,000  pounds  avoirdu- 

poie  with  a  velooity  of  13  feet  per  minute, 

and  continue  this  for  12  hours. 

1  hir«!o,  nccnrding  to  the  samp  author,  can 
exert  a  f<*rce  uf  70  pounds,  moving  at  the 


rate  of  13  feet  per  minute,  and  continue  it 
for  9}  hours. 
According  to  Regnier,  the  mean  draught  of  4 

horses  was  36  myriogrammps  in  79i  hnttr«. 
1  horse  can  draw  more  up  a  steep  hiU  than 
three  men  can  carry ;  that  Is,  from  450  to 

750  lbs.  DeMgnliors. 
1  strong  horse  can  draw  2,(XK)  lbs.  in  a  cart, 
up  a  steep  hiU  which  is  but  short.  Dcsa- 
gttlien. 

1  horse  has  sometimes  carried  650  or  700  lbs. 
for  7  or  8  miles  without  resting,  as  its  ordi- 
nary work.  Desiguliers. 

t  horae  at  Stoazlwidge  eanied  11  hundred 
wei^t  of  iron,  or  1,S38  lbs.  for  eii^t  mileaL 
Desaguliers. 

\  mule  works  in  the  West  Indies,  2  hours  out 
of  about  18,  with  a  force  of  about  150  Ibe. 
walking  3  feet  in  one  second.  Caand. 

Fr  n  r>^3aguliers'  measure  of  the  force  of  a 
horse  already  given,  it  follows  that  its  force  is, 

Pouti't*.  Foot. 

Aeeordtng  to  I>e«ag:uUera,  44.000  raised  1  in  1  mia. 

According  to  Smeaton.  22,916  .  I  in  I 
According  to  Mr.  Watt,   33,000  .      .  I  in  I 

Mr.  Watt's  steam-engines  are,  however,  calcu- 
lated to  work  equal  to  44^000  Ibe.  raised  1  foot 

per  minute,  as  he  considers  the  difference,  or 
11,000  lbs.  raised  1  foot  per  minute,  to  be  loBt  in 
the  friction,  &c.  of  the  engine  itseld 

The  power  of  one  horse  is  supposed  capable  of 
drinng  100  spindles  with  preparatum  of  cotton 
water-twist,  1.000  spindles  with  preparatl  -n  of 
cotton  mule  yarn,  and  75  spindles  with  prepara- 
tion of  flax  yam. 

The  following  are  tiia  rasnlts  ret^ecting  bcnea 
l^ven  by  M.  Eachette: 

Dally  fteUi>a  r«.fiil 
meaturmi  by  j' 

WmvalUd. 


5.000 
3,420 


1 1.165 


585 
843 


675 

1,560 
boaMfiiL 


Kitog;  Kflom. 

1.  A  carf  -liorse  140  X  40 

2.  A  post-horse    90  X  SS 

3.  A  horse  moving^  in  a  drele  and  > 
working  a  pump,       .  J 

4.  Id.  working  12  hours,  aiid  ruii.- }  . 
ing  plaster.        .       .       .      \  '»**** 

5.  Alean  of  three  hones  working 
at  a  pump,        .  . 

6.  Mean  of  B  horsss  oMog  vratST  I  a  gig 

7.  Two  horses  raising  coals, 

8.  A  horse  drawing  a  load  of^ 
150,000  kilogrammes  through  y  800 
8  kilometre.ii,      .        .        .  ) 

9.  The  foree  of  a  horse  acting  24 
hours*  is  equal  to 

See  articles  DaAtroHT,  Force,  Fbictiok,  Horsb, 
and  STBAx-EivoiirB. 

ANIMALCULE.  In  its  literal  and  general 
sense,  this  term  signifies  a  very  small  aninirvl; 
but  it  is  commonly  used  to  denote  one  so  minute 
that  its  form  and  parts  cannot  be  distingnidied 

without  the  aid  of  a  microscope.  Linnnsns  placed 
these  minute  animals  in  a  genus  which  he  d?^ 
nominated  chaos,  in  the  la^t  order  of  his  ciaai 


J5,W4 


Diyiiizea  by  Google 


AMMAI.C  1  I.i-.. 


J.  -I-  .-J  »l  el.         1  »        -a  '  'l  1- i.vt;  ♦If  t  -  •:      Ii!.  ;" 

*'   •  ii''     i  ■  ill          •  \  y  !  }  '.■  .r           til  tt '■«, 'i")t'  >^  J,;* 

:    ' I.'  I'lji     7     I  ill.  i.'-.  ••_>  I;                      h*vMah,.ii-  HT  ' 

•  ' •',  Ti  .1  ,   -r-'tl  .  . 

i  ol  Tii.-  irii'iJi'TV  HJU'ii-x:!  lie.     s-.i-.-^,    (  .  rt    :i  ;!« '» 

•  i  '  •    tj,.'  SKI.  '  "l''»»?Us,  a-i   til  ir  -  .:':n-  i.»  ti.'-'i  - 

•    '1  pr  n^.jL  d  w-.th  ft  ,  t      ■,  i  •             .  ! 


I.  • ,  ■  'lit- 


n  ?t>'"»  rf'.  t'lo  ii.  vt  ■'•  "  « 


•r:  n:  V   n  •  rliv"  J  Viriou-'  <  mit  •'r„*\  >  . 


■  "t  411  .w  'in.  lit..' V  c;ti.-»I  I  t!i«lt'Vt  »it.    NcltJi*  •  i' 


I . 


-      .   I  .ic  • 

.-.  •    'ii  t        i  tf"' V  !«•  li>  <.f  t'."   t4  I  V  niE'{>:].-i  <if  r.  ' 

n-»    :     'i      "■\**  ''i    if  t'l  '  ry     'r:<,  i  ..iMiic  ^  '1  ■   t.,.  \' .    •     .-  ■ 

;     ,   t..-'  ."  '       nt    V  ihc  T.,n';:ii  ,  v*t:'«  r   1-  tJ  t  •  '  '     '  •  •.  . 

'  . .-  t '  •  -.i',  I  ••    Ti-T".  '   •  'in  '-M      ■»»  thi         '  '  ' 

r  .  .-r*    ij«  1. 1    '.•  T  with  r*-."^  "'I       th'*  p"     I'ur  L^       ;i,>—..  .-r  •     vr  ' 

1  '    ^      •  r'il    ^  *    •."     J  1< »  M  i-^M'Ci  •»  f      I'l"  *'  <'  'if  *V.    »;!'"  -i 

•     •  L  w."  li  '  '  r  «»iiTwJ^ ;   ■    '  II  ^    '«  I- 

».    -  ,    .:.  !  •  -.1         •.  •'.       !•       arp  ifj .       ■     •    i  -  t,       ri'i  •  «  ^ 

•      '.I-  ;:••>  :\  i"i  «   '  - '  ;       •  ,  .  *'    n.   Vioovif  |  v  •  i  ivui*  ■  I.  >» 

.  1   .1*  '  p  -      ••  -      !  und  i"   ;•■  ill' .       S^vm'V".*.  I 


.  Il  l-'  '  T      '  .  * 

•r.f     .»  t't.»*        -  i  . 
•  ■ -■      >•!'  %• 

.  »*■•♦.  "fi  o..  * 
f,  .  -  J  -  of  : '  1-  '   ■  • 

a       .'n  Si    ■     i* . 
♦     ••.      \  tif  r< 
,  \  .  .'VI.    -  r* 
•  ».•'!»•' 
i.  w  ♦  • 
'  A ,    n  » 

.  •  •  .*••♦- 

t  -t  :i  Tft  «.*<  •■•» 

■  .  •\,  ■ .    '. .  •  , 

I  ;  an* <    I- II  • 

»  .  ♦ .   -.»  'I 

!     .y»t  ■ '  • 


■  1  'I  1:1:." .  ri"{»  (  Ti  : .  A 

d'M 'ivir:^  in  1  uImi .»  wi»K  r -;fr*f/ I-  .-i'.  •» 
.  f',,!.;.  v-M.   Ii  t'  1  P'j  ''1  «i  •Ti4  tMij*.'  ii'  •  * 

•*•       '  ..  »>)•  ■V-f- 1  ma.Ti^u'n  ('  .'"^  I'. 

■    •   I     J» '  f  yu  i    ■!   mh*.     I,  .  i>.f       k  *x» 
.?*'•»-,!  I *!►'•!<''' r»i   A»i<t».ft'  hi'l'-*"!''-'; <  • 
.  •  l;"».tio        ■«»  .  th  ol  a^^i  ',t'i.«-»  ... 

'•      'n;  */i»niii  *    ^T"!!**  •  t^^>\   it-  .'-f  ;  •»■  ♦  • 
'       t\  "hU       !     »t  i«i  ;ii     'i'  '  :"v  s     1  • 

i     *^  .'»:in  T  '''«f  '  r  -li.    t'T.  1.4"    I.-        i-  '  i 

>l  ^'►IIJ'  IK  t      'ty  K'lTi"  '"I-  "t  11*  J.  I  !5  •!  K  • 

♦  ,  «li  H'!"''!***!  •  I'jMrii,  p'.  •        -T  V  .1  ■»  >•.»  r 

*•    1        ■  "  ■    ;  C'll'--        ;  ;  '       .  .  ".%••<  • 

•f   •         m     ',  *h*  'ir  thHi;.-*  ai,-  a>    •       <  i 

•  *•>  <i  jrnip  ol"  i  ri»tJ!iT'i:i)f  •«!•  r  •  / 
■ -If,, T|i»tn;te  !  <»i<'''     -I,  in  T**'    t.  «»»-J 

•    r.'  .rt«vi      altl'»»  r.u*<*t  of  O  xt 
♦ii.  r  if  c^jilod  :  certain  r        :.n>  r. 


 DtgitizBdijy  "Google 


ANIMALCULE. 


191 


Termet.  0.  F.  Miiller,  and  after  him,  Ginelin, 
madeadirtiiiot  order  of  them ;  and  M  the  greater 
lumber  of  the  species  w!rK-!i  MlLlIer  inveBtigated 
were  found  in  liquids  in  which  vegetaWe  or  ani- 
Bul  matters  had  been  infused,  he  gnvc  them  the 
asme  Infitaotia.  Dr.  Bhrenberg  of  Berlin — ^irho 
hss  contributed  more  than  even  Miiller  himself 
to  our  knowledge  of  the  infusory  animalculce, 
Ittving  up  to  1635  examined  722  species — regards 
I  aH  true  InftaMnin,  enat  the  enetteat  monads,  as 
os^ized  animal  bodiee,  pirovided  trith  a  mouth 
tad  internal  nutritive  npparatos;  and  he  sppa- 
{  rates  the  genera  Cercaha  and  Vibrio  from  the 
trae  bfluoria,  because  these  genera  haTe  neither 
iBtenuJ  stomachs,  nor  external  cilia.  Manjnat- 
u:a''--t«  Hf'Tiv  the  existence  of  an  alimentary  canal 
ia  lafusoriu;  but  Ehrenberg  stoutly  maintains 
id  and  alio  that  of  a  respiratory  system.  At 
I  thnes,  he  says,  the  inteetinal  canal  of  the  animal- 
cule extends,  at  the  expense  of  the  rentral  pacs, 
M  fu  that  it  occupios  the  whole  space  of  the 
bodf.  In  Plate  III,  Figt.  13,  u,  and  10  we 
idsd  iq^res  of  the  Lorodet  burtaria^  in  various 
rtates  of  the  extension  of  the  alimentary  cannl, 
and  its  inner  circular  motion :  a  marking  the 
noath ;  h,  the  alimentary  eanal ;  c,  the  ventral 
■es;  and  « the  anal  aperture. 

There  is  no  certain  law  with  repnrd  to  the  pe- 
coliar  species  produced  by  any  particular  infu- 
sion. In  general,  several  different  species  will 
1»  adulated,  wlkioh  disappear,  and  are  saoeeeded 
by  others;  and  somctimeg,  wherf  tb-^  re  arc  my- 
riads of  one  kind,  a  single  solitary  amuialcule  uf 
&  reiaote  genus  is  found  among  them.  Vinegar 
ii  fiiD  of  minnte  eels,  whieh  axe  also  fonnd  in 
I^«it'?.  MiiUer  conceives  that  the  sea  aVmnds 
in  aaimalculos  peculiar  to  itftelf ;  and  Spallanzani 
ohaerres  that  vegetable  Hubstaaces,  dissolving  in 
n^iiatw,  prodnoe  ewarraa  of  aaimahmlei.  It  ie 
powible,  that,  on  carefully  attending  to  the  dif- 
ferent seasons  of  the  year,  the  existence  of  vari- 
,  out  species  of  animalcules  may  lie  found  dependent 
on  ttsBL  The  red  aaow  of  tim  Aro^  rogione 
is  n  known  to  receive  its  colour  from  the  pre- 
sence of  myriads  of  animalcules;  and  green  snow 
'  owes  xu  culour  to  the  same  cause :  the  granules 
!  Mag  red  when  young,  and  green  wlien  old. 

The  extraordinary  rainutenefls  of  animalcules 
i  wrpasses  the  conception  of  the  human  mind. 
!  l«euwenhoek  calculates  that  the  size  of  some  is  to 
I  ttatofaniteaaabeeietoahoree;  ashmidrod 
I  others  will  not  exceed  the  thiclcness  of  a  nngle 
biir;  and  ten  thousand  of  a  different  species  may 
I  be  contained  in  the  space  occupied  by  a  grain  of 
I  MBd.  Hirenberg  has  deooribed  species  so  minute 
that  a  single  drop  of  water  may  hold  500,000,000. 
I  The  shapes  of  animalcules  are  infinitely  di  vt-rsi- 
;  fied  Let  one  suppose  himself  transported  to  a 


I  R^oa  where  the  appearance^  fignre,  and  motion 
cf  every  animal  is  unknown^  and  he  will  form 
i-^me  idea  of  the  variety  presented  by  a  drop  of 
j  aa  iafusion  presented  to  the  microscope.  One 
I  Mimakwle ieakagilender line;  another iieoiled 


up  like  an  eel,  or  a  serpent ;  some  are  circular, 
eUiptical,  orglohnlar;  others  preoent  the  form  of 
a  triangle  or  a  blinder;  toBM  ref^f  uibli-  thin  flat 
plates,  and  some  may  he  compfir<'d  to  a  number 
of  articulated  reeds ;  one  is  like  a  funnel,  an- 
other like  a  beQ ;  and  the  fltmetureof  many  ean- 
not  he  compared  to  any  object  familiar  to  our 
?en<?e^.  Tertain  animalcules,  such  as  the  Proteus 
dtJiuenSf  Plate  III.,  Figs.  1,  2,  and  3,  can  change 
thdr  figure  at  pleanire;  being  eometimee  ex- 
tended to  immoderate  length,  and  then  contracted 
to  a  point.  One  moment  they  are  inflated  into 
a  sphere,  the  next  completely  flaccid,  and  then 
eminences  will  project  from  the  nurfiMe, 
altering  them  apparently  into  animals  ttltircly 
different.  Neither  is  the  jwcnliar  motion  of  ani- 
malcules less  remarkable,  in  several  species,  it 
oonsiste  of  snoesMnt  gjrration  on  the  bead  as  a 
centre,  or  around  a  particular  point  as  if  one  of 
the  foci  of.  an  ellip'se.  The  progression  of  oth"r8 
is  by  means  of  leaps  or  undulations ;  some  swim 
with  thoTelodtji^an  arrow,  the  eye  can  hardly 
follow  them ;  some  drag  their  unwieldy  bodies 
nl'inp;  with  painful  exertion  ;  and  others  ac:ain 
seem  to  persist  in  perpetual  rest.  These  obscr- 
-vations  lead  to  otmaideration  of  the  inoonoeivable 
minntenoM  ui  the  organs,  and  the  component 
parts  of  theee  oig^ni^  by  whieh  each  moti<HU  are 
performed. 

The  food  of  the  different  s'pecies  of  animalculea 
ie  not  yet  indisputably  ascertained :  probably  it 
confsjpts  both  of  animal  and  vegetable  matter  ; 
and  they  also  prey  on  each  other.  The  latter  cir- 
cumstance, indeed,  has  been  denied;  for  it  is 
maintained  by  eetetal  authors,  that,  if  the  Tottex 

which  many  are  endowed  with  the  facility  of  cre- 
ating in  the  Huid,  does  ingulf  other  animalcules 
along  with  vegetable  subQtances,  the  former  are 
r^jeeted  and  eeoape  in  eafety.  Otlier  authors 
maintain  the  opposite  opinion  with  equal  confi- 
dence. Tjeeuwcnhoek,  in  ppeaking  of  the  Wheel 
animal,  indicates  his  lielief  of  this  fact.  Ellis  says 
the  eame  of  an  animaleule  denominated  1^  him 
Volvox  vorax.  Ooeze  has  seen  the  Triekoda  ctmex 
devmir  the  lesser  animalctiles  voraciously;  and 
Bpaiianzani,  speaking  of  tiiiti  Bubject,  ol>8ervc8 
that  animalenles  fted  so  greedily  upon  eaeh  other 
as  to  become  larger,  and  prove  indolent  and  slug- 
gish. On  the  contrary,  if  reduced  to  abstinence, 
by  being  kept  in  dihtilled  water,  they  are  full  of 
spirit,  and  eagerly  doToor  the  minuter  animal- 
cules supplied  to  them ;  while  the  transparency  of 
their  bodies  allows  us  to  perceive  their  prey,  still 
retaining  motion  after  being  swallowed.  Baron 
CHeiehen,  in  1781,  tinged  water  with  carmine, 
and  mixed  it  with  an  infusion.  On  the  second 
day,  the  internal  colour  of  the  animalcules  showed 
that  most  of  them  had  swallowed  part  of  the 
liquid.  Dr.  Khrenherg,  by  diffusing  pure  indigo 
in  the  water  which  contained  them,  was  enal^led 
by  observing  the  projjressof  the  coloured  pnrtirles 
through  their  transparent  bodies,  to  arrive  at 
certain  conoltuiciu  reqieoting  their  anatomical 
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stnactaie ;  Init  doabto  have  ktterlj  been  thrown  | 

ovw  hie  views  by  eevenl  accurate  observers.  M. 
Neyen  says  he  never  admitted  the  observations 
!    of  M.  Ehrenberg,  because,  in  the  first  pla(^,  "  I 
never  could  eee  the  iateitinee  whicli  form  the 
coniinunication  between  the  stomioha,  aad  like- 
wise because  I  have  observed,  many  year'*  gince, 
that  the  supposed  stomachs  were  moviiig  in  the 
interior  of  the  body  of  many  speciee  with  great 
rapidity,  in  the  same  manner  as  the  granuice 
which  cireultxtc  in  the  joints  of  the  Chara.  I 
have  often  seen  Yorticclhe  with  nine  or  ten  large 
globnlee  of  indigo  in  the  belly,  which  always 
moved  round  a  centre,  and  thus  showed  in  the 
most  evident  manner  tliat  they  could  not  >i;n'e  a 
I  communicating  canal  between  the  stumaciis  pro- 
I  viM  with  an  end  orifice  and  an  extremity  di- 
I  reeled  to  the  month  "  M.  Meyen  considers  that 
I  the  inner  surface  of  the  first  part  of  the  canal 
is  provided  with  cilia,  which  roll  up  alimentary 
and  colouring  matten  into  the  form  of  a  ball. 
When  the  ball  has  acquired  the  eiae  of  the  stom- 
ach, it  is  expelled  by  its  other  extremity  and 
pushed  into  the  cavity  of  the  animal.   If  solid 
i  substances  do  not  exist  in  the  surrounding  liquid, 
,  then  the  balls  are  leas  solid,  and  appear  in  the 
forms  wluclr  they  present  in  the  Infusoria  exist- 
;  ing  in  colourless  liquids.   "  In  this  case  the  balls 
;  are  composed  of  a  small  number  of  particles,  and 
i  principally  of  a  oonWderable  muoona  maie  wluch 
'  unites  tlieni." 

Of  all  the  peculiarities  by  which  animalcules 
are  dietinguished,  those  which  respect  their  pro- 
pagation are  the  beet  deeenriing  of  att^tton.  fl!he 
'  concourse  of  the  sexes  is  required  to  perpetuate 
the  species  among  the  l.irjrer  animals;  but,  on 
.  descending  the  scale,  some  are  found  which  iu- 
I  dividuallypceeeietheefaaraoterieticBof  botheexes 
'  united  in  theTnselves,  though  their  c.incourse  is 
!  still  required.    In  SDrne,  such  as  iislies,  each  pos- 
sesses the  sexual  organs  of  the  male  or  fuuiuie ; 
but  inetead  of  their  coocoune,  external  fjacunda- 
tion  takes  place ;  others  again,  such  as  the  ani- 
mal-flower and  polypus,  are  strieily  hermaphro- 
dites ;  and  all  produce  theii*  young  without  actual 
fecundation.  The  Infiuoiia  propagate  by  egga, 
by  living  foetuses,  and  by  a  portion  of  the  body 
being  detached  from  the  body  of  the  parent. 
Many  species  are  undoubtedly  hermaphrodite. 
Ehrenberg  hu  calculated  the  fertility  cv  capa- 
city of  increase  of  microscopic  animals  to  be  so 
•  great  that  an  imperceptible  corpuscle  can  become, 
i  in  four  days,  170  billions,  by  gemmination  or  voi- 
I  untary  division. 

I  There  is  a  q^eoiee  of  animalcule  formed  in  in- 
1  fusions  of  hemp  seed,  which  is  clescribpd  by  IM. 
Bonnet,  as  provided  with  a  beak,  or  hook,  at  the 
anterior  part.  When  an  animalcule  of  this  spe- 
cies is  about  to  divide,  it  sodksaooimnient  piaoe 

i  at  the  bottom  of  its  infusion, — ^'ommonly  amoncf 
that  semi-transparent  kind  of  mucilage  which  is 
formed  in  that  of  hemp  seed.  Alter  searching 
and  examining  various  places,  it  at  last  fixes  on 

I L  ^  


one ;  tiie  body,  which  b  naturallj  long,  oontafaiets;  : 
the  curved  beak  is  retracted  or  concealed,  and 

the  animal  assumes  a  spherical  figurtf.    It  next 
begins  to  revolve  on  itself,  so  that  the  centre  of  ■ 
motion  is  fixed,  or  the  sphere  never  changes 
its  place.    The  motion  is  performed  with  the 
most  perfect  regularity,  but  the  direction  of  ro- 
tation is  constantly  changing,  in  such  a  man- 
ner that  the  rotadoa  nuqr  be  first  ft<om  iif|lit  I 
to  left,  then  from  before,  and  nest  from  left  to  ' 
right;  imd  all  these  changes  are  perfectly  per- 
formed, without  the  animalcule  or  rotatory  ma- 
chine dianging  its  place.  At  length  the  motioa 
accelerates,  and  at  the  point  where  the  sphere  | 
seemed  motion]i.'s.s,  two  cross  di\'isions  begin  to 
be  visible,  exactly  like  the  husk  of  a  chestnut 
ready  to  burst  La  a  Mttle  longer,  the  animal  i 
appears  agitated  and  making  great  exertions;  at  1' 
last  it  divides  into  four  parts,  each  the  vn-v.<-^  as 
the  producing  animalcule,  but  smaller.  These 
grow  larger,  and  each  divides  again  into  fiittr, 
which  in  tlieir  turn  increase  and  become  equal  . 
to  the  parent, — if  the  word  parent  may  be  used 
in  respect  of  this  singular  mode  of  generation 

I'ropagation,  by  division  of  the  body,  is  not  ,^ 
confined  to  the  more  simple  animakolea ;  it  ex* ! 
tends  to  thr.Fe  of  complicated  structuro,  such  th 
the  Yorticellse,  to  which  genus  the  one  w  e  hnre 
just  described  prolmbly  belongs.   The  Torticelije 
are  so  denominated,  firom  their  power  of  creattng  ' 
a  vortex  ill  the  fluid  which  they  inhabit,  by  nieaafc 
of  a  circular  row  of  librilli  proceeding  from  the  ! 
head  or  anterior  period ;  and  the  tluatiug  parti-  ' 
dee  in  the  infudon,being  absorbed,  the  anhnalosa 
select  its  food  from  among  them.    The  Voiiio:'^-i 
hians,  Plate  III.,  FIrj.  4,  jiropagatee  bv  a  longi- 
tudinal divitiiun  of  the  body.    The  figure  of  this  ' 
animal  rooemblee  a  ball,  to  whidi  a  filament  er  | 
tail  is  attached.    Previous  to  the  commencement 
of  division,  the  anterior  part  appears  Inpf^iid; 
then  a  small  cluft  is  seen  in  it,  which  gradually  | 
incrcasing,  eadi  portion  exhibits  a  mishapen  aai- ' 
malcule.   As  the  separation  adyanc<»,  the  figure 
of  each  becomes  more  perfect,  the  division  is  at 
length  completed,  and  both  become  entire  anu 
well-formed  animals    The  filament,  however,  be- 
longs  only  to  one ;  the  other  acquires  it.   When  | 
the  division  is  :Umost  perfected,  each  pp-rt  f^r!'  - 
ita  own  peculiar  vortex,  in  points  duuneincalij  . 
oppoeite.  j 

Several  of  the  Vorticellic  resemble  a  phust  la 
miniature,  consisting  of  a  stem  putting  forth 
numerous  branches  and  twigs,  each  terminated 
by  a  bell  on  its  fibriDe,  whidk  forma  the  active  •> 
part  of  the  animaL  Rvmy  bdl,  with  its  filameat 
and  fibrilli,  has  a  ppontnneoTis  motion  indepen- 
dent of  the  rest ;  by  alternate  contraction  and 
exten8i<m  it  can  approach  and  recede  firam  the  o 
stalk  or  branches,  as  in  the  Vorticefia  conralUri*, 
F(j.  n.    Sometimee  the  whole  will  instantane-  I 
uusly  close  into  a  minute,  round,  white  speck,  at  ' 
the  root  where  it  fixns^  and  again  as  inetantaBe*  'I 
onaly  expand  into  a  peifieet  tree.  The  common  I 
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ttam  may  be  detached  at  pleMure,  aTid  tlien  the  ( 
j  entire  animal  swims  through  the  lluid,  with  its  ^ 
Dtimerous  filaments,  bella,  or  fibrilU— often  ex-  { 
;  ceeding  ui  hundred— 4]i  motion;  each  fbnning 
J'  its  own  peculiar  vortex  to  abeorb  its  food:  thui> 
h  presenfiag  a  sin^lar  and  interesting  gpcctacle, 
i  ||  of  which  it  is  diflicuifc  to  oonvey  an  adequate  idea 
;  bj  description.  The  Vortiedla  pyraria,  Fig.  6, 
raemlite  a  shrub,  n-ith  numerous  ramifications, 
each  terminated  hy  an  animalcule.   During  the 
I  piogresB  of  propagation,  two  animalcules  are 
told  ftt  the  extremity,  instead  of  one;  or,  if 
afwppear  nngle,  they  are  marked  with  a  slight 
furrow  which  indicates  incipient  division.  Each 
produces  two,  then  four,  eight,  sixteen,  and  thir- 
ty-tTo  animalcules.  Spallanzani  describes  his  ob- 
Mrations  on  one  of  these  Torttoelfae.  It  rcaem- 
j  bled  a  tree  in  miniature ;  niimborless  branches 
I  dindinf^  into  sniallcr  ones,  proccedod  from  the 
I  troak ;  these  divided  into  others  successively  lusi», 

and  each  of  the  smaller  b<«e  a  bell  at  tiie  extrem- 

I  ity.  Every  three  or  four  seconds,  the  trunk  un- 
I  eipectedly  contracted  towards  the  base,  and  in- 
staataneously  drew  in  ail  the  branches,  twigs, 
and  animalcnhwi,  but  in  a  moment  Tsatoced  i^e 
I  trte  complete,  with  aU  iti  animals,  to  the  origi- 
nal state.   During  the  course  of  an  observation, 
I  the  raruiticatious  of  the  plant  had  so  much  ex- 
i .  tended,  and  the  numbeis  of  the  animaleuks  so 
j  much  increased,  tiiat  its  circumference  was  tri- 
pled: but  the  supervening  death  of  tlie  anim:il- 
culcs  occasioned  that  of  the  plant.   They  began 
I  ti)Ulfr(Mttthebfanches,as  fimit  Calls  firom  the 
'  tree,  and,  as  they  gradually  separated,  the  motive 
;  power  finally  was  lost.    Spontaneous  cxteivsion 
'  and  ooatraction  were  no  longer  seen ;  the  vibra- 
tioB  (rf  the  llbriDi,  or  the  attending  vortex ;  each 
'  animalcule  became  disfigured  and  was  destroyed. 
,  The  plant  lived  while  the  animalcule  furmtid  a 
'  part  of  it;  after  that  its  vegetation  was  at  an 
end,  its  motion  eeased,  and  death  ensaed. 
The  Vdwf  gMator,  Fig.  7,  is  a  globular  ani- 
'  nuklcule,  of  a  greenish  colour,  N-i.siWe  by  tlie 
;  oaked  eye.   It  is  frequently  found  in  the  water 
I  of  ditches,  and  marshes  abounding  with  grow  ing 
ii  itgetsbles,  as  well  as  in  those  in  a  deoomponng 
state,  and  oflen  in  considerable  numbers.  Its 
;  mode  of  progression  through  the  fluid  is  hy  re- 
•I  TttTing  bu  ittielf,  or  rolling  like  a  sphere ;  whence 
.  its  Bamehaa  been  dsiiTed.  This  animakiile  con- 
sists of  extremely  transparent  membranaceous 
suhftanccs,  contninincr  minute  globules,  irregu- 
'  Iwij  dittpersed  within  it.    On  examination  with 
!  a  my  powerfid  magnifier,  the  gbboke  afipear 
i  tuany  young  Volvoxes,  each  provided  with  its 
tiia{ihanoiin  im  nibrane,  and  within  that  again  is 
iavoUtd  another  race  of  descendants.   When  the 
Tdfons  have  attuned  a  certain  matority,  the 
;  Included  young  begin  tomoTO,  detach  thenuelTes 
fr  m  the  parent,  and,  successively  escaping  f5rom 
tae  investing  sabstanoe,  swim  about  in  the  in- 
.;  fiuioo.  Vhni  all  have  left  it,  the  common  en- 
'  velop,  or  mother,  beoonies  moiionlen^  bttiats,  and 
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disappears.  Then  the  now  volvoxes  rapidly  in- 
crease in  size ;  their  included  gluhulos  likewise 
grow,  they  begin  to  move,  the  parent  bursts,  and 
the  young  swim  at  large  in  the  infusion.  By 
isolating  these  animals  in  wateh-glass^s,  the  thir- 
teenth succesj^ivM  <^<<ietation,&om  a  single  parent, 
has  been  obtained. 

Such  are  some  of  the  mors  rsmarVable  methods 
by  which  the  race  of  those  minute  unimals  is  per- 
pr^ttiated.  But  the  dnni'-  rs  to  which  they  arc 
exposed  infinitely  exceed  those  attendant  on  the 
larger  animals,  not  only  from  the  noxious  quality 
imparted  to  infusions, but  from  evaporation, which 
is  destructive  to  myriads  heyi  .nd  the  power  of  cal- 
culation to  reach.  Independent  of  those  that  die 
in  giving  existence  to  their  young,  they  are,  like 
other  aninuils,  salgeot  to  instantansoos  death. 
According  to  Mliller,  several  of  the  larger  species 
are  dustroyed  and  tntally  dissolved  by  siniplo  con- 
tact with  the  air.    Suuie  he  has  seen  decomposed 

on  approaching  the  edge  of  a  drop;  and  others, 

amidst  the  rapidity  of  their  course,  have  been 
dissolved  in  a  moment.  Too  mtich  heat  and  cold 
are  alike  iaXs^  to  them :  they  die  at  a  degree  of 
heat  between  106*^  and  111^ ;  and  if  the  liquid 
wMoh  they  inhabit  freezes,  it  kills  them.  But  if 
by  any  means  its  fluidity  can  be  preserved,  they 
wiU  not  be  destroyed  below  the  cold  of  12°,  or 
even  SK)^,  under  the  freezing  point.  The  Anguil- 
ke  of  vinegar  can  endure  a  still  greater  degree 
of  cold.  Dr.  Power  remarks,  that  the  vinegar 
may  be  firozen  and  thawed  several  times,  and 
they  will  sti31  be  as  lively  as  ever. 

But  some  animalcules  seem  to  enjoy  a  privilege  ' 
denied  to  the  rest  of  the  animated  creation :  they 
can  be  revived  after  death.  So  singular  and  unac- 
countable a  property  merits  the  deepest  oondder- 
ation.  Nor  is  this  wonderlUl  prerogative  confined 
to  the  momentary  interruption  of  life:  it  suc- 
ceeds—SO  iiar  as  we  hitherto  know — though  the 
vital  ftmotions  have  been  soqiettded  for  an  nn- 
limited  length  of  time.  recurring  to  analo- 
gies, we  find,  that  there  are  many  animals,  quad- 
rupeds, serpents,  and  chiefly  of  all  insects,  which 
are  reduced  to  a  state  of  torpidity  by  the  simple 
approach  of  oold,  without  any  other  operative 
cause;  thf  ir  TT.r*  inn  ceases,  their  members  stiff- 
en, and  they  are  absorbed  in  a  profound  sleep, 
irom  which  they  can  be  aroused  by  the  appli(^ 
tion  of  heat  alone.  Bat  this  lethargic  state  is 
widely  difTLrcnt  from  that  of  death,  thuugh  that 
will  be  its  termination  if  too  long  protracted. 
Perhaps  tiiis  may  also  be  the  case  with  thoi»o 
animalcules  of  which  we  treat ;  and  if  the  state 
into  which  they  are  brouglit  be  not  real  and  ab- 
solute death,  in  the  most  rigorous  sense  of  the 
word,  or  that  which  allows  the  animal  substance 
to  decompose,  too  long  suqiendon  of  the  vital 
functions,  without  renewing  them  by  resurrec- 
tion, may  be  alike  fatal  in  it«  consequences.  The 
Whed-animal,  or  Vortiedla  rotatoria  [J'Ygs.  6  and 
9],  of  ^jBtematic  authors,  one  of  the  animalculee 
enjoying  this  admirable  prerogative  in  the  most 
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disHngoiAed  d«gm.  It  wm  fixoC  diieowred  by 

Leeuwonhook,  in  1702,  and  has  since  been  fre- 
quently the  subject  of  ohservatiou  l)v  otluT  natu- 
ralists, from  whose  iuveetigatiun  it  uppcara  that 
th«  BiQgular  CMulty  of  resowdtatioii  is  extended 
to  several  species  of  this  animal.  It  is  difficult 
to  describe  this  animal  while  livinj?,  from  its  i)or- 
pctual  change  of  shape.  Sometimes  it  is  protracted 
into  eztfeme  dendernew;  then  it  is  inflated  into  a 
short,  corpulent  figure;  one  half  of  the  organs  com- 
posing the  whole  will  next  be  concealed,  while  the 
other  is  seen  in  its  full  size  and  figure.  The  Wheel- 
animal  fixes  itsdf  by  means  of  a  point  at  the  one 
extremity  or  tail,  which,  if  viewed  by  a  power- 
ful magnifier,  is  found  to  consist  of  a  number  of 
smaller  points:  and  irom  the  other  extremity 
or  head  two  or^ms  proceed,  resembling  wheels, 
which,  by  a  rapid  motion  that  they  ace  suscep- 
tible of,  produce  a  vortex  in  the  gurroundin<» 
fluid.  These  organs  are  not  exactly  of  the  same 
description  in  all  Whed-animalfl :  in  some  they 
are  circular,  in  others  semicircular,  or  even  of  a 
more  irregular  figure.  Filaments,  or  Cl  rilli,  of 
various  length,  according  to  the  different  species, 
prooeed  fma  them,  simihr  to  those  thai  we  have 
already  said  occasion  a  vortex,  for  the  purpose  of 
supplying  animalcules  with  their  food.  Accord- 
ing to  the  opinion  of  several  of  the  most  acute  ob- 
servefft— among  whom  is  LeenwenhoeV — the  vor- 
tex is  produced  by  the  actual  revfil.itiun  of  these 
orj^ns,  as  of  two  mechanical  wheels  ;  and  they 
describe  this  revolution  as  not  always  proceeding 
in  the  lame  direotion,  bat  first  from  right  to  left, 
then  from  left  to  right,  and  so  on  rnately. 
When  the  water  containing  the  Wheel-aniinal 
evaporates,  it  becomes  languid  and  inactive,  the 
motion  of  the  wheels  is  interrupted,  they  are  re- 
tracted within  the  body,  the  tail  loses  its  hold, 
the  shape  alters,  and  the  animal  dies.  Its  figure 
is  now  so  small  and  distorted,  that  it  cannot  be 
recognised  for  the  same  being.  It  grows  dry  and 
hard,  and  on  Leing  touched  with  the  point  of  a 
I  needle  flies  into  a  thousand  pieces.  Yet,  not- 
withstanding so  great  an  alteration  has  taken 
place,  the  animal  may  still  be  revived,  though  kept 
in  this  condition  days,  months,  and  vwa  years, 
without  interruption.  All  that  is  required  for 
its  resurrection  is  its  being  moi.stcncd  with  water. 
The  period  of  humectatiun  necessary  to  the  re- 
covery of  the  foil  and  active  principle  of  lifb  is 
various,  according  to  the  species  of  the  animal, 
and  perhaps  the  circuniRtancea  in  which  it  is 
found.  Some  revive  in  a  few  minutes,  others  re- 
quire half-on-hoor  or  more.  Leeuwenhoek  re- 
lates, that  when  he  aflfused  water  on  a  quantity 
of  sand  that  had  been  dry  thirteen  days,  one  ani- 
malcule attempted  to  swim  in  five  minutes,  hut 
others  not  till  after  flie  kpse  of  three  bours.  It 
has  been  said,  that  those  dry  for  years  revive  as 
soon  as  those  that  have  been  dry  only  a  few  hours. 
The  precursors  of  animation  consist  in  the  hard 
and  disfigored  snbstanee  beginning  to  swell;  a 
pohit  appeals  at  one  extremity,  whidi  moves, 


with  altemato  extendon  and  contraction ;  the 

opposite  part  also  becomes  pointed  :  these  arc  the 
head  and  tail.  The  rest  of  the  organs  succe?- 
sively  unfold ;  the  wheels  are  displayed ;  the  ani- 
mal resnmes  its  original  shape,  and  swims  vivi- 
ciously  through  the  fluid.  The  len^^th  of  time 
during  which  Wheel-animala  may  be  preserve" 
in  their  quiescent  state,  and  still  retain  the  lac 
ulty  of  resurrection,  has  not  hi^erto  been  asee^ 
tained.  Leeuwenhoek  kept  them  dry  twcnty-ons 
months,  yet  they  recovered  on  new  humectation. 
Baker  revived  them  after  a  longer  period.  Fon- 
tana  preserved  them  two  years;  and  SpaUamaoi 
seems  to  infer,  that  he  kept  a  quantity  of  sand 
containing  these  animals  four  years  in  a  phial, 
and  whenever  a  portion  of  it  was  moistened  the; 
revived. 

There  is  another  animalcule,  which  is  known  to 
enjoy  the  privilege  of  resurrection  in  a  degree  no 
less  eminent  than  that  of  the  rest ;  and,  conader- 
ing  the  place  where  it  is  most  abundantly  foond, 
its  nature  may  perhaps  be  considered  even  mote ' 
extraordinary  than  theirs.  The  external  appear- 
ance of  a  grain  of  blighted  corn  resembles  soot, 
and  its  intenial  sabstsnoe  connsts  of  a  irj  whit- 
ish matter,  which  examination  with  the 
scope  exhibits  as  an  aggregate  of  linear  corpus- 
cula  intricately  interwoven  together.  Mr.  N&edr 
ham,  in  the  oourse  of  a  microscopical  observation, 
having  moi  ti m  d  this  subslanoe  fmr  the  purpose' 
of  unravelling  it,  was  agreeably  surprised  to  see 
it  immediately  testify  signs  of  animation,  and  the 
dry  shrivelled  eorpuseula  afterwards  expand  into 
so  many  lively  active  eels.  Many  naturalists  have 
repeated  his  experiments,  andestaldished  a  num- 
ber of  interesting  facts.  If  the  fluid  containing 
the  eels  evaporates,  they  gradually  become  life- 
less ;  when  totally  gone,  their  motion  has  ceased.  [ 
rulllce  the  other  rcmirgcnt  animals,  they  have 
not  the  prudence  to  forsake  places  where  the  water 
dries;  but  continue  attached  to  the  same  spot 
without  attempting  to  escape.  On  the  fluid  being 
restored,  rcanimation  ensues,  flr-^t  b  eginning  wit', 
gentle  oscillations,  then  with  writhing  and  c i  n 
tortion,  and,  lastly,  with  the  full  attainment  ot 
lively  notion.  But  it  is  to  be  remarked  that 
these  animals  have  no  progressive  motion  ;  th*  v 
neither  rise  in  the  water,  nor  crawl  along  the 
sides  of  the  vessel  containing  them  :  hence  they 
are  always  found  at  the  bottom,  tippttaSag  fike  a 
pellicle,  lighter  or  darker,  according  to  their  num- 
bers. The  time  of  immersion  required  for  their 
revival  is  various :  some  recover  in  three  hours, 
or  less.  Baker  quotes  an  instanoe  where  it  was 
not  less  than  forty  hours ;  and,  in  certain  cases, 
whole  days  are  necessary.  Resurrection  is  accel- 
erated by  heat,  and  retarded  by  cold.  Speaking 
of  these  animals,  Spallanaam  observes,  that  the 
oftener  homectation  is  repeated  there  win  be  ibe 
fewer  resurgents.  "  I  had  a  number  of  lively  eek  ' 
in  a  watch-glass,  the  first  time  they  were  revived-  | 
One  thousandth  part  did  not  reoovorthe  Seventh 
time;  and  the  seventeenth  there  was  not  cat,"  ' 
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The  heat  of  144*  and  149**  destroys  them  abnost 
immediately,  though  thcj  can  support  140°  for 
I  wvenl  lioan.  If  the  gmns  wbidi  they  inhabit 
I  haTC  been  wet,  and  exposed  to  heat,  few  eels  will 
jj  revive  after  13d^.   A  vacuum  does  not  prevent 
^'  their  resurrection.  There  are  undouhtediy  iim- 
itB,  lAeD,  hf  the  bpee  of  time,  the  nsufgent 
faculty  will  be  lost ;  hut  these  are  yet  undefined. 
Mr.  Keedham  carried  blighted  wheat  from  Eng- 
'  iaod  to  Portugal,  the  eeL»  of  which  revived  after 

I  two  ystzs  dM&ooetioD.  Baker  feeoTered  them 
.  iftcr  four  years:  and  they  are  said  to  have  re- 

f.xfi  after  the  extiaordioyaxj  iaienral  of  twenty- 
'  ScveQ  years. 

,i  leenwenhedE  aad  Bartioeker  both  daim  the 

.  diKovery  of  seniinal  vermiculi;  Haller  ascribes 
f  it  to  Ludovic  Hamma,  a  young  Qerman.  On 
J  pKseating  the  fluid  taken  warm  from  an  ani- 
I '  ul,  to  a  powerfbl  magnifier,  infinite  nnmben  of 
I  vermiculi  are  obierved  swimmiiig  with  very  lively 
,  emotion,  and  vanring  their  course  as  fishes  do  in 
water.  Their  general  figure  resembles  that  of  a 
,  tadpole,  excepting  that  the  tail  is  bnger  in  pro- 
,  portion,  and  the  body  of  smaller  dimensions.  If 
the  portion  taken  for  examination  is  of  too  thick 
cotksistency,  it  may  be  diluted  with  saliva,  wbidi 
il  (hs  only  transparait  liquid  not  iiatal  to  the 
vermiculi ;  they  then  become  clearly  and  dis- 
tinctly visible,  smaller  tlian  the  red  globules  of 
Mood.  The  human  fluid  being  taken  from  a 
dead  body,  and  presented  to  the  mioroscope,  the 
thermometer  standing  at  48%  nothing  could  at 
first  be  discovered,  on  account  of  its  opacity. 
When  b«ginmng  to  dissolve,  the  irregular  parts 
•a  indiwtinofe  sbnr  ftimentatioB ;  but, 
the  magniljing  power,  the  motion 
}  was  seen  to  ari  -e  fr  »m  corpuscula  infinitely  more 
'  minate  than  these  parts,  of  a  globular  figure,  and 
i  provided  with  a  short  filament,  or  tail :  see  Figs. 

II  and  IS.  These  were  the  vermieoli,  which  ex- 
hibited two  kinds  of  rnnt-on,  one  consisting 

I  merely  in  oisciUation  from  right  to  left,  and  the 
I  other  in  progrenion.  forward.  But  they  seemed 
iofeiuible  of  the  snrronndiogobjeota,  and  blindly 
nished  against  them ;  or,  if  involved  ami  i  t  a 
wunber  of  obstacles,  they  pushed  their  way 
tbwigh  the  plaoM  where  they  found  no  resist- 
uice.  In  twenty -three  minutee,  their  motion, 
which  had  been  incessant,  began  to  decline,  and 
'■  in aa  hour  and  a  half  it  wns  almost  totally  gone. 
I    Thefloid  of  a  ram  being  put  into  a  watch-glass, 
i  itsppsMtcd  to  the  naked  eye  in  oontininl  i^ta- 
tioo,  though  situated  on  an  immoveable  plane. 
On  examination  with  ihi-  microscope,  this  was 
I  observed  to  proceed  Iroiu  innumerable  vermiculi 
I  tlL  in  notion,  whioh  were  larger  than  the  for^ 
,  njer;  the  body,  an  oval  part,  sometimes  was  im- 
j  mcTsed  in  the  fluid,  or  disappeared,  and  some- 
times came  to  the  sur&ce.   Thou^  the  ther- 
1  monieter  was  at  77%  they  hardly  lived  an  hour. 
?'itnilar  vermiculi  are  found  in  the  prolific  fluid 
of  all  male  animals,  from  those  of  the  largest  sizo 
down  to  the  siuoUc^t  insect :  and  naturalists  af- 


firm, that  a  general  resemblance  pervades  the 
whole,  as  the  chief  difierence,  except  in  a  few 
examplee,  ooniistB  in  the  length  and  fliendemeei 
of  the  tail.  But  the  size  of  the  vrrmiculi  does 
not  depend  on  that  of  the  animal,  lor  they  arc 
fuuud  larger  in  the  small  ones,  than  in  some  of 
greater  balk:  neither  are  they  all  of  eqnal  eiie 
among  themselves,  which  is  partionlarlj  evident 

in  the  fluid  f  f  the  hnrsc. 

It  is  said,  iiiul  those  animals  are  never  found 
in  malee  tiM  age  of  puberty;  that  Ihitj  de- 
crease as  life  advances,  and  in  old  men  are  alto- 
gether wanting.  The  like  is  reported  of  the  in- 
ferior animals ;  none  could  be  discovered  in  very 
young  rama ;  they  were  move  numerona  in  young 
bulls,  two  or  three  years  old,  than  those  of  five 
or  six.  They  have  been  unsuccessfully  sought 
for  in  the  mule.  In  the  human  species,  it  is  also 
■aid,  that  they  do  not  appear  dating  the  foevar 
lence  of  the  venereal  disease.  All  thcae  fiMjte  per- 
haps require  corroboration,  by  a  series  of  more 
careful  experiments  than,  we  apprehend,  they 
have  yet  reodved. 

The  QM  of  the  vermiculi  is  yet  unknown.  Ne 
sooner  were  thev  disc'  Vt  rt d,  than  various  con- 
jectures were  formed  concerning  them,  and  these 
etood  on  plaatf Ue  groundi,  until  overtumed  by 
more  logical  reasoning.  The  most  important  hy- 
pothesis  was  that  wlncli  suppissed  them  the  germs 
of  future  animals;  that  they  were  transmitted 
to  the  fbmale,  and  expanded  into  her  offspring. 
But  such  theories  have  vanished. 

Animalcules  arc  found  in  the  recently  voided 
excrements  of  some  aaimals,  and  also  in  tlii^ 
atomaohs  and  during  the  d^^tion  of  tlie  rumi- 
nating animals.  The  number  of  theee  aaimakuki 
is  so  considerable,  that  in  five  centigrammes  of 
alimentary  matter  taken  from  the  first  and  se- 
cond ftomaohe  of  the  sheep,  for  example,  MM. 
Gruby  and  Dehilond  found  from  16  to  90  animal- 
cules of  diffe  rent  species  and  various  sizes.  In 
the  third,  and  especially  in  the  fourth  stomach, 
these  animals  arc  dead,  and  only  to  be  recognised 
by  the  form  of  their  eaiapaoe  or  transparent  en- 
velop, which  then  appears  quite  cTrpty  ;  while 
of  those  animals  which  possess  no  carapaces,  no 
trace  of  them  can  be  detected  in  their  stomachs. 
la  the  small  and  in  the  faucge  intestinee,  we  find 
only  eonie  fragments  of  carapacos.  Animalcules 
are  also  fumd,  in  great  number,  in  the  coccura 
and  dilated  colon  uf  the  horse ;  while  their  empty 
oarapaoes  oconr  in  the  contracted  colon  and  rec- 
tum. The  conclusion  from  these  facts  appears 
to  be,  that  the  organic  matter  of  thepp  animals, 
consisting  of  hbrin  and  albumen,  supplicsi  aumial 
matter  for  digestion  even  to  herbivorous  animals ; 
that  in  the  sheep  and  horse,  which  take  only 
vem't-iUe  matters  into  their  etomachB,  nearly  a 
hith  part  of  these  matterii^  is  destined  to  give 
sustenance  to  a  great  number  of  animals  of  in- 
ferior development,  which,  digested  in  their  turn, 
will  contribute  some  animal  matter  to  the  gen- 
eral nutrition  of  these  herbivorous  animals. 


Digiiized  by  Google 


19d  ANIMALIZATION. 

It  lias  beea  fiupposed  that  certain  diseases  ori- 
ginate from  aninuJoiilw.    Naj,  aome  autbors 

have  gone  so  far  as  to  advance,  that  every  dif- 
for:  nt  disease  has  animalcules  peculiar  to  itself, 
and  that  they  are  actually  exhibited  by  several 
in  diffflimit  stages.  It  is  eztremflfy  probable, 
that  they  har1>our  in  diseased  organs,  whose  par- 
ticular ptato  may  promote?  their  orif^n :  and  we 
doubt  not  that  numbers  may  at  all  times  be  fouud 
ia  n^leeted  aken,  or  in  cataaeous  disordras ;  but 
perhaps  t&ey  are  chiefly  of  species  analogous  to 
,  the  Infusoria.    Those  which  Lceuwenhoek  found 
I  inhabiting  the  teeth  of  various  people  were  pos- 
I  sibly  of  this  doseriptioii :  th^  resisted  the  appli- 
j  cation  of  salt,  but  were  destroyed  by  vinegar.  Dr. 
Simon  of  Berlin  discovered  an  animalcule  which 
inhabits  the  hair  foUicles  of  the  human  skin ;  and 
Mr.  Brasmus  Wilson  has  diown  tiiat  these  ani- 
mals exist  in  the  sehaceous  folltotes  4tf  almost 
every  individual,  hnt  are  found  more  especially 
I  in  those  persons  who  possess  a  torpid  skin,  and 
I  that  thejr  inetease  In  somber  during  sidmess. 
I  In  living  and  healthy  penons  from  one  to  thvee 
I  or  four  of  these  entoooa  ave  oontained  in  eaeh 
follicle. 

AHIMALIZATION.   The  tranafonnation  of 

the  nutritive  parts  of  food  into  the  living  aab- 

Btanco  of  the  body  of  an  nninial. 

ANIMAL1Z£I>  CAKBON.  A  maaufactured 
manure,  invented  and  patented  in  PVanoe,  used 
to  a  considerable  extent  on  the  continent,  and 
introduced  to  Scotland  in  1831.  Mr.  Owen  of 
Copenhagen,  who  learned  from  its  patentee  how 
to  manufikotore  it,  and  who  established  a  roanu- 
fiMtmy  of  it  in  Denmark,  says,  "  The  chief  exoel* 
lency  of  this  manure  is,  that  it  is  p<3werful  in  its 
effects,  occupies  but  little  room,  is  easily  separ- 
ated, and  conveniently  used  either  by  hand  or 
diill ;  its  effiaets  are  Arther  to  insure  a  rich  crop, 
by  gradually  ameliorating  th^  F-  il,  and  rendering 
fallowing  unnecessary.  For  wheat,  rye,  buck- 
wiieat,  barley,  aud  similar  descriptions  of  corn, 
about  8  owts.  1  qr.  16  lbs.  is  nssd  per  acre:  it 
maybe  either  broad  cast  or  drilled  in  before  har- 
rowing. For  rtax,  hemp,  beet,  potatoes,  <S:c., 
about  1^  cwt.  per  acre;  and  12  cwts.  2  ^r&  10 
lbs.  per  aere  for  artilieial  meadows,  diifooit  sorts 
I  of  cabbage,  rape,  culinary  plants,  and  for  refresh- 
ing natural  meadow  l.-\nd.  For  plants  that  are 
set  in  rows,  a  haudiul  put  to  each  plant ;  for 
those  whieh  are  tiansplaated,  a  child  follows  the 
planter,  and  throws  a  very  small  handful  of  the 
manure  into  each  hole,  which  is  immediately 
covered  over  with  earth ;  in  several  places  for 
rape,  it  is  seattefsd  oat  in  tows  along  the  roots 
of  the  plant,  which  the  plough  covers  by  forming 
a  new  furrow.  On  meadow  land,  it  must  be 
spread  out  in  December  or  January,  when  the 
I  snow  is  not  on  the  ground.  What  charaeteHzee 
j  this  manure  most  is,  that  it  develops  its  effects 
so  slowly  and  gradually,  that  it  may  be  applied 
without  danger  in  contact  with  the  seed  or  roots  I 
of  plants ;  in  this  it  differs  from  a  number  of  | 


ANIS££i>-TB££. 

other  manures,  which  are  lees  rich  but  more 
heating.**  Three  varieties  of  animaliaed  blade 

appear  iu  a  long  and  valuable  list  of  manures 
analyzed  and  mutually  compared  by  Messrs, 
Payen  and  Bou&iingault,  —  one  prepared  for  ^ 
eleven  months,  another  from  the  ndghbonrhood  | 
of  Paris  and  recently  made,  aud  au'jther  made  | 
at  Lyon.s  and  called  Dutch  manure  ;  and  the 
first  of  these  contained  1'9(>  per  cent,  of  azote, 
the  second  Sr99  per  cent.,  and  the  ^rd  2  48  per 
cent. ;  while  coal  soot,  which  figures  in  the  same  | 
list,  was  found  to  contain  1-59  per  cent.,  wood 
soot  1'31  per  cent.,  animal  black  of  the  sugar  re- 
finers 8<M  p^  cent,  English  blacic  8.02  per  oral,  I 
and  average  farm-yard  manure  1"95  per  cent. —  ' 
QimrUrhf  Journal  of  A^frieukutv^ — SouanH^amWi  • 
Mural  Economy.  i 

ANISE,— botanically  PimpttuOa  Anumm,  An 
annual  plan^  of  the  bumet-saxifrage  genus,  and 
umbelliferous  family.  It  is  a  native  of  Egypt, 
and  was  introduced  to  Great  Britain  iu  ld61.  It 
grows  to  the  height  of  one  foot,  eaniea  a  vrhite 
llowcr,  and  Uooms  from  June  till  August.  It« 
seeds  are  annually  imported  in  r  iisidcral-Ie 
quantities  from  Malta  and  Spain  i  and  thej  have 
aiomatio  and  carminative  properties,  and  lie 
used  in  medicine.  The  plant  is  sometimes  gvown  ' 
in  English  gardens,  in  order  that  its  leaves  may 
be  used  for  garnish  or  for  seasoning ;  and  it  vra% 
at  one  time,  attempted  to  be  cultivated  in  Engr 
lish  fields  as  an  agricultural  plant,  in  order  that 
its  produce  might  be  available  fur  tlie  distiller ; 
but  it  was  found  to  be  injured  by  the  slightest 
frosts,  and  to  require  a  more  genial  climate  or  a 
much  warmer  exposure  than  ahnost  any  Ttw%^^ 
farm  can  boast.  The  distilled  plant,  when  used 
in  blossom,  yields  a  sweeter  and  more  grateful 
tincture  than  can  be  obtained  from  the  se^ls. 
A  good  carminative  tea  cattle,  is  either  the  seeds 
in  a  statn  of  fine  powder,  or  a  mixture  of  the 
essential  oil  ^^  ith  any  diluent ;  yet  this  carmina- 
tive is  far  luienur  to  ginger  or  caraway.  The 
oil  ia  obtained  hy  distillation  fnm  the  seeds ;  and 
though  habitually  mixed  with  a  great  many  cat- 
tle medicines,  and  regarded  by  the  farrier?  of 
former  generations  as  one  of  the  most  potemt  of 
drugs,  it  performs  scarce^  any'othcr  office  than  | 
the  communicating  of  an  agreeable  fragrance. —  ' 
EmtfC.  of  Plants.  —  Bath  Paper*. — British  H',if-  ^ 
bandry. —  VUUer"$  CattU  Doctor. —  Youaa  on  tht  i 
Horm^EHn,  Phatrmae* 

ANISEED-TREE,— botanicaUy  JIliciHm.  A 
small  genus  of  exotic  evergreen  shruhe,  of  thf^ 
magnolia  tribe.  Two  ^edes,  the  red-flowered 
and  the  Tellow-llowered,  are  cultivated  In  Great  ' 
Britain,  but  require  to  be  treated  as  frame-plant& 
The  red-flowered  grows  to  tlie  hrA'zhx  of  eight 
feet,  and  the  yellow-flowered  to  the  height  of  six;  i 
and  both  Uoom  in  the  early  part  of  Sttnuner.  i 
The  leaves  of  the  aniseed-tree  are  very  fragrant;  I' 
and  its  capsules,  when  rubbed,  have  a  strong 
smell  of  anise.  The  Chinese  cultivate  it  for  the 
seasoning  of  dishes ;  and  the  Japanese  employ 
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kttOat  and  fubndi  of  ii  in  the  ceremonies  of 
thdr heathenish  superstition.  The  plant  is  easily 
propagated  in  Britain  by  layers,  and  can  be  pro- 
j  pitted  also  by  cuttings.   Its  appearance,  when 
I  ootoffloireruifdlaswheninUoomfkdeeidBd^ 
il  ornamental. 

:     ANJOU  CABBAGE.   See  C.\bbaob. 

A^'K£R.  A  measure  of  lif^uids,  particularly 
spirits,  in  ue  in  VBrions  Buropean  oonntries. 
The  English  anker  contaioB  lo  wine-gallons,  or 
;  9i  imperial  gallons,  or  23 1  n  f;2  cubic  inches.  The 
Scottish  anker  of  20  pints  is  equal  to  about  7^ 
'  imperial  gallou.  In  AmBterdain  tiw  anker  is 
:  tk  fourth  part  of  the  Aax  :  see  thai  article.  In 
*  Russia  it  is  the  sixth  part  of  an  o?chnft,  which  is 
eqoal  to  M'42S  English  wine-gallons.  The  Stet- 
thi  inker  ooataint  137  Eni^iah  w&A»^^ons,  or 
11-417  imperial  gallona.-^Jfaegregioi'*  Commenidt 
I  Tmfs.—KeUt/'s  Cambist. 

ANlfONA  A  genus  of  tropical  fruit  and  or- 
4  iianentalireeaaaiilimbi^ftnning  the  type  of  a 
I  natural  order,  and  nearij  allied  to  the  Magnolia 
I  family.  Seven  epecies  have  been  introduced  to 
'  Grsat  Britain ;  and  about  twenty-nine  other  spe- 
I  des  are  known  to  botanists.   Four  of  the  Intro- 
:  dnoei  q>eeiee— the  sour-sop,  the  aweet-eop^  the 
i  netted,  and  the  pmooth-fruited  —  are  cverjjrecn 
1  trees,  growing  to  the  height  of  from  10  to  2u 
feet;  two — the  marsh  and  the  cork-wood — are 
j  evcfgreeii  alirubs,  growing  to  the  height  of  from 
'  4  to  6  feet ;  and  one,  the  cheriinoycr,  is  a  deci- 
I  duous  tree,  growing;  to  the  height  of  IH  feet.  All 
I  these  fievcu  species  are  natives  of  the  tropical 
poitioa  of  America  and  the  West  Indies.  The 
I  fruits  of  most  cf  the  genus  are  Boft.  pulpy,  sub- 
idd berries;  and  in  somr  instances  are  iis  hirge 
.  aa  oranges.   The  fruit  of  the  sour-sop  species 
aboonds  throughout  Jamaica,  is  hurge,  aaoenlent, 
I  and  e'lniikr  in  flavour  to  black  currants,  and, 
though  much  relished  by  Europeans,  is  so  com- 
mon in  the  island  and  so  generally  used  by  the 
poor  negroes^  as  to  be  fkshionablj  depredated  by 
the  wealthy.   The  fr  lif    f  the  chcrimoyer  spe- 
des!  i?  oblong,  scaly  on  the  outside,  and  of  a 
purple  colour  when  ripe;  it  is  soft,  sweet, 
V  »d  moit  dcfieions;  and  it  is  esteemed  bj  the 
'  Pemvians  as  one  of  the  best  fruits  of  their 
country,  and  has  even  obtained  the  reputation 
j|  of  being  the  finest  fruit  in  the  world,  excepting 
il  tbe  nnngoiteen.  The  frnit  of  the  oork-wood 
species  is  sweet  and  fragrant,  but  narcotic,  and 
therefore  not  eaten  ;  and  the  }):irk  of  its  tree 
•erres  the  inhabitants  of  Jamaica  for  oorics, 
'  aad  is  popubrly  called  thft  Jamaica  cork-wood. 
'  M)ae  of  the  introduoed  qiecies  grows  in  the  open 
air  in  England  as  an  ornamental  plant,  but  does 
not  in  that  situation  mature  its  fruit ;  and  the 
<Hlur  spedes  reqoite  to  be  onltivated  in  the 
stove,  and  may  tiiere  be  easily  frnited.n-Thtt  or- 
^  der  Annonacese  comprises  the  f^onora  annona, 
I  tjwna,  unonOj  monodora,  eupomiUia,  arCabotr^i, 
f»atttrWfatSmna,wadxi^opta ;  it  ooniilts wholly 
{,  oftnesandditnbs;  it  is^  with  a fbw  Moeptions, 

-   
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found  wild  only  within  the  tropics ;  and  it  is  so 
closely  allied  to  the  order  Magnoliacese  as  to  be 
distinguishable  from  it  oni/  by  minute  botanical 

features. 

AITNOTTA,  or  Abhatco^— botanioally  Bixa  ' ! 
Ordlana.   An  evergreen  tree  of  the  West  Indies, 
forming  the  tjpf^  of  the  small  natural  order  of 
plants  called  Bixinio),  and  remarkable  for  fur-  i 
niihing  the  well-known  cdouring  annotta  of 
commerce  and  of  the  dairy.   Most  of  the  plants 
of  the  order  bi.xinia?  are  tropical ;  and  all  are 
trees  or  shrubs ;  but  they  are  few  in  number,  and  I 
of  little  interest.  The  only  genera  known  in 
Britain  are  bixa  and  prockia ;  and  the  only  spe-  | 
cies  of  liixa  known  is  orellana,  th<^-  nTinotta.  This 
plant  grows  twenty  feet  high,  carries  pink  flowers,  1 1 
blooms  from  May  till  August,  and  can  be  sucoeis- 
lolly  cultivated  in  Britain  only  in  the  stove.  The  I 
bark  is  used  by  the  inhabitants  of  Jamaica  as 
material  for  ropes,  and  pieces  of  the  wood  as  M 
means  of  procuring  fire  by  friction.  The  annotta  I 
of  commerce  is  a  precipitate  from  maceration  of  | 
the  red  pulp  which  covers  the  seeds  of  the  plant.  ] 
One  variety  of  it  is  manufactured  in  Cayenne 
into  flags  or  cakes,  each  2  lbs.  or  3  lbs.  in  weight, 
of  a  bright  yellow  colour,  softiih  to  the  touch,  of 
ff;n:-;'l  rabli!  Siilidlty,  and  usu;illy  wrapped  in 
Uauaua  leaves  ;  and  another  variety — that  com-  ' 
monly  employed  in  English  dairies — is  manufac- 
tured in  Bmil  into  small  rolls,  each  two  or 
three  ounces  in  weight,  hard,  dry,  and  compact, 
brownish  without  and  red  within.    This  sub- 
stance has  the  reputation  of  being  cooling  and 
cordial;  it  is  mndi  used  by  the  Spaniards  to 
coluur  and  navour  their  chocolate  and  ?onps ;  : 
and  it  ha.s  been  recomiiiended  as  of  gome  service 
in  bloody  fluxes  aud  disca^  of  the  kiducys.  It 
is  mixed  with  lemon-juice  and  a  gum  to  form  the  \ 

crimson  paint  with  which  the  Indians  decorate 
;  their  person.'^.    It  was  formerly  much  used  by 
dyers  to  form  the  colour  called  aurora  ;  Imt  was  \ 
found  to  be  oomparatiTely  eTanesooit,  and  it  has  1 1 
in  a  great  measure  bepn  abandoned.   It  con- 
tinues to  be  employed,  to  some  extent,  a.<?  a  pig- 
ment by  peters.    But  its  gruud  intcrent  to  the 
fltrmer  consists  in  its  veiy  eztensiTe  use  as  a 
colouring  matter  for  butter,  and  especially  for  I 
cheese.   A  few  of  the  paler  -  coloured  yellow  I 
or  orange  cheeses  are  coloured  with  marigold  I 
flowers,  saffron,  and  carrots ;  but  most  of  even 
the  paler-coloured,  and  all  the  high-coloured, 
deri%'e  the  whole  of  their  ppcnliar  complexion 
from  annotta.   The  cheese-makers  of  Glouc^ter- 
ihiro  give  one  ounce  of  annotta  to  one  cwt.  of 
cheese ;  and  those  of  Cheshire  give  eight  dwts. 
to  60  lbs.   But  as  these  quantitier,  nre  far  too  ( 
small  to  medicate  the  cheese,  or  even  to  aflect 
ita  favour,  the  only  advantage  derived  from  the 
annotta  is  mere  colour ;  and  surefy  the  appear- 
nncc  of  Stilton  or  Dnnlop  cheese  upon  the  table 
is  to  the  full  as  agreeable  as  that  of  Gloucester- 
shire or  Cheshire  cheese.  The  use  of  annotta, 
thetefore,-is  sheerly  whimsacal,  tmpodng  per- 
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fecUy  uaelett  trouble  on  the  manufacturer,  and 
some  small  ridiculous  expense  upon  the  pur- 
chaser. The  modi;  of  uslw^  it  is  to  dissolve  it  in 
the  hot  milk  immediately  before  tlic  earning. 

ANNUAL  MEADOW-GRASS.   See  Poa. 

AKKITAL  PLAirra  FUtnts  whidh  germinate, 
fructify,  and  die  within  a  single  year.  They  have 
but  one  stage  in  the  process  of  their  dcrclopnicnt. 
or  pass,  by  only  one  series  of  functional  act«, 
through  dl  the  gradfttioiis  of  th«r  existence. 
They  thus  present  a  dose  analogy  to  the  wious 
kinds  of  animals  which  spring  from  eggs,  arrive 
at  maturity,  propagate  their  8x)ecie8,  and  die,  in 
the  oourse  of  a  single  summer,  or,  in  some  In- 
stances, in  the  course  of  a  single  day.  Some  an- 
nual pltmts,  in  the  climate  of  Oreat  Britain,  per- 
form the  cycle  of  their  existence  in  the  course  of 
three  months,  and  others  porform  it  with  diffi- 
culty, or  with  occasional  fiuluree  in  the  maturing 
of  seed,  within  the  lon^^est  possible  ranj^e  from 
the  breaking  up  of  one  winter  to  the  commence- 
ment of  the  next ;  some  can  bo  treated  as  early 
bieimials,  sown  late  in  autumn  and  flowering 
early  in  sprinj^,  and  others  as  late  biennials,  sown 
in  the  middle  of  summer  and  flowerinsr  in  the 
middle  of  spring ;  some  are  perfectly  hardy,  others 
are  in  the  highat  degree  tender,  and  many  have 
intermediate  habits  at  all  stages  between  hardi- 
ness and  tenderness.  A  few  plants,  such  as  those 
of  the  genera  Tropa;Qlum  and  Beta,  are  annuals 
in  a  cold  climate  like  that  of  Sweden  or  Scotland, 
and  perennials  in  a  warm  climate  like  that  of  the 
West  Indies.  See  article  Age  op  Plaxts.  Some 
annuals,  as  barley,  oats,  spring  wheat,  pease,  and 
beans,  absorb  a  main  portion  of  tiie  care  of  the 
British  farmer ;  and  others,  sucfa  as  Stodcs,  amar- 
anths, French  marigold?.  baUams,  and  some  kinds 
of  mesembryanthcmums,  make  large  demands  on 
the  oare  of  the  British  florist.  Annual  plants 
ooUeot  and  form  their  nourishment  in  the  same 
manner  as  perennials;  and  they  store  it  in  their 
secdB  in  theconcentniti  d  substances  of  T^fetable 
albumen,  starch  and  gum. 

ANNULOS  A  A  name  given  by  many  nature 
alists  to  that  immensely  numerous  class  of  ani- 
mals whoso  bodies  and  limbs  arc  divided  into 
ring-like  joints,  and  which  are  called  by  M.  Cu- 
vier  Aftitdata,  See  article  Animau.  The  term 
is  derived  from  the  Latin  annulu^,  a  ring. 

ANOBIUM.  A  genus  of  wood-eating  in«ipct.«!, 
of  the  Ptinidss  faiuily.  Tliey  bore  most  of  the 
small  circular  holes,  which  so.  often  abound  in 
old  furniture,  and  which  always  lessen  its  vidue 
and  ha.sten  its  de.<tmctiun.  The  specicn  A  mfnum 
striatutn  is  exceedingly  abundant  in  Scotland  ; 
and,  in  many  places,  is  the  only  species  of  in- 
sect by  which  dwelling- house  timber  it  at- 
tacked. Its?  colonr  18  dull  brown,  ineliniii*:^  to 
black;  its  thorax  is  hood-shaped;  its  head  ip  par- 
tially hid  beueath  the  tliorax  ;  and  its  elytra  are 
longish  and  convex,  and  have  tlieir  apex  obtusely 
rounded.  The  perforations  which  it  makes  in 
timber.indicate  its  size;  and  these  are  usually 


about  three-fourths  of  a  line  in  diameler^>-«Mne- 
timea  lai^r,  and  not  anfireqaently  smaller.  The 

larvjB  of  the  insect  arc  the  principal  bor,  r-  of  the 
perforations,  yet  they  lie  cnsconsed  far  in  the  in- 
terior, and  are  very  seldom  seen ;  and  only  when 
they  have  passed  through  the  pupa  slate  into  the 
condition  of  perfect  insects  do  they  i)rolong  the 
perforations  to  the  surface  of  the  wood,  arui 
escape  to  the  open  air.  The  larvse  appear  gmoll, 
white,  soft  worm^  with  six  abort  minute  Ibet 
The  head  is  harder  than  the  body,  and  terminates 
in  two  jaws  resembling  pincers  ;  and  with  these 
jaws,  the  insects  gnaw  the  wood  into  the  finest 
saw-dust.  Anaiium  tiriaium  and  An«6ium  to- 
aelatum,  with  perhaps  two  species  of  atropos, 
make  the  peculiar  sound  which  is  popularly  called 
the  death-watch,  and  which  has  struck  alarm  and 
terror  into  the  heart  of  so  many  thousands  d 
ignorant  and  superstitious  human  beings.  The 
sound  is  made  by  the  insects  beating  their  laad 
with  considerable  force  against  the  plane  of  their 
position ;  it  resembles  a  slight,  sharp  tapping  on 
a  table  with  tlie  finger  nul-;  and,  when  the  in- 
sects are  numerous  iu  a  house  and  the  weather 
somewhat  warm,  it  may  sometimes  be  heard  dur- 
ing the  whole  day.  Timber  which  h-An  been 
kyanised  or  which  retaina  a  tolerable  proportion 
of  its  natural  juices  is  not  attacked  by  these 
insects ;  but  unkyanized,  unpainted,  and  vi-ry 
thoroughly  dried  timber  is  peculiarly  liable  to 
thehr  attacks,  and  may  ^  j  l  ly  be  reduced  by 
them  to  an  utterly  wortl  l  ss  c<  ndition.  Akin  to 
the  depredations  of  the  anobium,  though  totally 
different  in  cause,  is  the  ruinous  condition  of 
timber  called  Dat-Ror :  which  see. 

ANODYNE.  A  medicine  which  relievee  pain 
and  induces  sleej).  Opium  is  the  only  anodyne 
used  in  farriery ;  but,  when  administered  in  dt^ses 
of  one  drachm  or  upwards,  it  operates  ako  a^  au 
astringent. 

ANT.  A  well  known  ir'xhc  of  insects,  of  the 
hyracnoptcrous  order.  Stune  species  which  occur 
in  the  west  of  Africa  and  other  foreign  oountriv^ 
inflict  ravages  and  pwform  ftati  of  a  stupendous 
and  almost  incredible  character ;  and  even  some 
of  our  indigenous  species,  though  j^uiltless  of  anv 
extensive  depredations,  arc  sufficiently  mischie- 
vous and  abundant  to  be  olyeetB  of  painful  inter^ 
est  to  all  cultivators  of  the  soiL  All  the  species 
are  grctrarious ;  they  live  in  segregations  of  nests 
which  have  not  inaptly  been  termed  cities ;  and 
in  many  instances— some  of  whidi  are  not  a  little 
remarkable — they  conduct  united  or  combined 
operations  for  the  common  pfH,d  of  their  com- 
munities. The  members  of  each  community  com- 
prise males,  females,  and  workers,  besides  eggs, 
larvss,  and  pupae.  The  malea  and  femake,  on 
emerging  from  the  pupa  state,  have  each  four 
delicate  tran.<«parent  winps ;  and  they  serve  prin- 
cipally for  propagating  the  species.  The  workers 
are  neuters  or  iropsifect  fenudee,  and  never  have 
any  wings ;  and  they  fbed  the  hows,  protect  the  ' 
females,  bring  in  provisions,  make  roads,  con- 
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stract  bridges,  and,  in  general,  oondvot  the  ▼arl- 
otu  opentions  of  buildup  fonigiiig,  demtating, 

defending',  and  fighting. 

The  ants  of  the  warmer  countries  of  the  world, 
particularly  thoae  of  Africa,  South  America,  and 
the  WMt  Lfidles,  oonsiruck  Iarge»  intricate,  and 
w  nderful  dwellings,  which  hnve  astonished  tra- 
TtUers,  and  challenged  the  admiration  of  the 
most  phlegmatic  naturalists^  hut  the  ants  of 
Britun,  ihoiigh  wery  various  in  habits,  oonstrnot 
abodes  which  are  more  reiuarkahle  for  their  an- 
E'  Vance  to  man  or  their  mischicvousncBs  to  the 
tjll  than  fur  either  size  or  intricacy.  The  turf 
lat,  Formiea  «apitmnf  a  smaQ  dnsty  Idown  in* 
Kct,  frequent  in  commons  and  pasture-fields, 
usually  selects  a  tuft  of  herbage,  piles  up  small 
gnrins  of  earth  into  the  partitions  of  cells  and 
chinben,  and  makes  the  stems  of  the  herbage 
ferre  as  props  and  the  gras^  Isavea  as  coyerbg. 
T!;:  vtllow  aut,  Formica  faw.  j^naws  portions  of 
iro<3d  into  saw-duet,  mixes  this  with  earth  and 
ipden'  webs,  and  employs  tiie  mixtore  in  eon- 
structing  the  chaml^ers,  stages,  and  galleries  «f 
its  mimic  city.  The  fallow  ant ,  Form  ica  rvfa — the 
laiigest  of  the  British  species,  and  not  uncommon 
in  voods  end  pleasure-groundi— oonstracti  very 
niuQerous  galleries  and  chambers  in  a  series  of 
successive  stories,  from  an  excavated  base  to  gome 
height  above  the  surface  of  the  ground,  and  gives 
the  whole  such  an  exterior  finish  as  to  make  it 
resemble  a  considerable  mound  or  little  hiUock  of 
sind  and  earth,  \s\\h  Vit^  nf  wood,  leaves,  twigs, 
and  grains  of  corn  in  apparently  indiscriminate 
mixture.  The  red  aut,  Myrmica  ruhra^  common 
in  gudeni,  and  not  nnfrequent  in  fMsture-fidds, 
makes  burrows  and  cliamhers  under  stones  or  in 
the  grf'nnd.  The  hrown  ant,  Formica  fn^a,  in- 
geaioasly  and  industriously  constructs  habita- 
tidot  vHh  a  s^ee  of  stories  in  ohiy.  The  jet 
ant,jPom«iea  fuiiginoaa,  excavatcB  horizontal  gal- 
leries in  a  series  of  stories  in  the  trunks  of  old 
uks  <ff  willows ;  and  these  galleries  are  all  cven- 
tuDf  stoined  Made,  and  sraoetimeB  have  the 
appearance,  thongh  oil  a  minio  scale,  of  elaborate 
carved  work. 

The  males  and  females  of  an  ants'  nest  usually 
emerge  from  their  pupa  state  in  Angost  or  8ep- 
tanbcr;  sad  they  may  then  be  seen  commencing 
a  new  course  of  existence,  issuing  from  their  nef  t, 
I  riaog  into  the  air,  and  settling  on  posts,  gates, 
!  uditones,  and  sometimes  Ibrming  little  douds, 
i  riiidi  whirl  and  twist  thtoogh  the  air,  and  seem 
I  to  comprise  thousands  or  even  myriads  of  beings. 
I  The  males  have  neither  stings  for  defence  nor 
I  sufficiently  strong  jaws  for  labour  and  the  collec- 
tioQ  of  food;  and  the7  ipeedllj  perform  their 
p.ciiliar  fanctl'*n  and  perish.    A  va.«t  proportion 
ol  the  females,  in  comnion  with  all  \]w  TTialt'".  are 
either  devoured  by  birds  or  driven  into  rivers, 
lakes,  ittd  ponds ;  snd  some  of  the  remaining  poi^ 
tion  of  the  females  re-establish  the  old  nests, 
some  fonnd  nninerons  new  colonics,  and  all 
^>eedily  lose  their  wings,  and  commence  laying 


egg9.^Ant8  are  torpid  during  winter,  and  do  not 
need,  like  bees,  to  lay  up  stores  of  provision. 

They  are  singularly  fond  of  the  sweet  juice,  pop- 
ularly called  lioney-dew,  exuded  by  aphides  ;  and 
colonies  of  them,  particularly  of  the  yellow  ant, 
often  appropriate  particular  trees  or  branehes  of 
trees  for  the  sake  of  their  honey-di  w,  or  actually 
enclose  groups  of  aphides  and  keep  them  as  pe- 
culiar prupt;rty,  angrily  and  steadily  resisting  the 
encroachments  of  all  other  ants  upon  their  pre- 
mises.— Some  species  of  ants,  particularly  the 
fallow  ant  of  Britain  and  the  remarkably  work- 
ing ants  of  tropical  countries,  frequently  perform 
emigrations.  Rival  colonies  of  the  fldbw  ant 
sometimes  engage  in  battle,  thousands  on  each 
side ;  and  they  occasionally  fight  with  such  en- 
grossing pugnacity  and  such  pertinacious  ob- 
stinacy as  to  be  inoognisant  or  eardess  of  human 
observation.  The  workers  or  neuters  of  the  rufe- 
pcent  and  snngnineoiis  ants,  Formica  rufetcens 
and  Fon/iica  s.t,),!>ti\ica,  common  on  the  conti- 
nent, though  very  rarely  if  evw  found  in  Cheat 
Britain,  compel  the  workers  of  the  specieB  for- 
miea fusca  and  formiea  cunicularia,  to  serve  as 
their  auxiliaries  or  slaves.  Various  other  inter- 
ting  facts  might  be  pointed  out  in  the  indus- 


es 


trial  national  history  of  Ettro{>ean  ants;  and  an 

alistdute  vohime  of  interesting  facts,  many  of 
them  utterly  astonishing,  might  be  collected  re- 
specting the  industry,  economy,  achievements, 
and  policy  of  the  ants  of  the  tropics.  "  The  ants 
are  a  people  not  strong,  yet  they  prepare  their 
meat  in  the  summer."  "  Gu  to  the  ant,  thou 
sluggard ;  consider  her  ways,  and  be  wise." 

^le  of  the  most  disastrous  and  wond»fbI  de- 
predations by  ants  on  record,  occurred  in  1780, 
in  the  island  of  CJranada,  and  was  efTected  by  the 
sugar-eating  ant,  Fortnica  sacc/utrivora.  literal 
torrents  of  ti^inseot  descended  from  thehills,  filled 
the  roads  and  the  plantations  for  miles,  destroyed 
wliolo  estates  of  sugar-canes  by  eating  the  plants 
through  the  roots,  killed  rats,  mice,  reptiles, 
birds,  and  domestic  quadrupeds,  and,  in  some  in- 
stances, dammed  up  rivulets,  and  formed  with 
their  aceiTmnlati'd  carcasses  mounds  or  bridges  for 
surviving  myriads  to  pass  the  streams  with  safety. 
Largo  fires  were  lighted  in  their  path  to  eneet 
them,  but  were  extinguu^hed  l»y  their  progress; 
a  reward  of  .£20,000  was  offered  to  any  person 
who  should  discover  an  effectual  mode  of  destroy- 
ing them ;  and  had  thej  not  been  providentially 
swept  away  in  the  torrents  of  a  terrific  hurricane, 
they  probably  would  have  converted  the  island 
into  a  wilderness.  Though  British  ants  have 
never  even  remotely  imitated  such  awful  devas- 
tation, yet  they  every  year  give  <»nBiderable 
annoyance  to  a  large  proportion  of  !»oth  farmers 
and  gardeners,  and  tliey  everywhere  require  to 
be  kept  in  check,  or  hindered  from  too  prolific  a 
propagation.  The  more  common  kinds,  Formica 
fusca  and  Formica  ru/a,  frequently  establish  their 
colonics  at  the  root  of  friiif- trees,  ascend  the 
Btemi  at  their  convenience,  and  prey  largely  upon 
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the  firuite ;  they  often  associate  themselves  with 
wasps,  wood-liM,  and  earwigs,  and  share  in  their 
depredations;  and,  in  inuuy  districts  of  country, 
they  destroy  cousidcruljle  quantities  of  linseed, 
hempseed,  and  rapeseed,  and  take  very  extensive 
and  most  mischievous  possession  of  grass  fields 
'  and  other  dry  pasture-lands.  Their  neata  or  hil- 
locl<3  in  the  fielJri  idoIc  to  the  eye  like  mimic 
mounds  or  small  hay-cocks;  they  utterly  impover- 
ish or  rather  temporarily  dcbtroy  every  inch  of 
land  whidi  ihej  oooapy;  and  thej  very  often 
have  possession  of  one-twelfth  or  one -tenth  of  a 
field, — and,  in  the  case  of  old  and  nodertod  dry 
pastures,  they  sometimes  succeed  lu  usurping 
or  even  tnore  than  one-balf 
A  speeiee  of  one  of  the  smallest  kind  of  ants, 
Myrmim  unifasciaia,  found  its  way  some  years 
I  ago  into  the  very  heart  of  London  and  some  other 
I  large  to^ims,  passed  in  swannB  and  mimic  t<HrreniB 
into  the  interior  of  housea*  and,  in  some  instanflfls, 
made  such  dismal  havoc  and  took  Buch  larf»c  pos- 
session as  to  compel  the  inhabitants  to  flee,  and 
occadon  the  houaea  to  be  condemned. 

A  thin  anenic  ajrup,  made  bj  boiling  together 
one  ounce  of  arsenic,  some  sugar,  and  a  qiiart  of 
1  water,  may  be  placed  in  oyster-shells  or  other 
I  small  vessels  at  the  foot  of  fruit  trees  infested 
!  with  ants ;  and  it  will  speedily  attract  them  by 
its  sweetness,  and  almost  instantly  prove  fatal; 
yet  it  is  fo  very  active  a  poison  tliat  it  ought 
I  never  to  be  used  wheu  cliildren  or  any  valuable 
domeitio  animals  can  have  access  to  the  locality, 
j  Gardeners  ought  rather  to  find  out  and  disturb 
the  ants*  nests  a  little  before  the  time  of  the  males 
and  females  emerging  from  their  pupa  state,  and 
so  terminate  th^  depredations  by  preventing 
their  p  ropa  i^a  1 1  (m .— A  n  t-hills  on  grais  landsough  t 
all  to  be  destroyed  in  the  same  season  in  which 
they  appear.   Some  farmers,  either  in  summer 
or  autumn,  dig  up  the  ant-hills,  cat  them  in 
pieces,  and  scatter  them  in  the  vicinity ;  but  the 
ants,  instead  of  bcin;;^  destroyed  hy  this  treat- 
ment, conceal  themselves  for  a  little  among  the 
roots  of  the  grass,  and  then  form  new  communi- 
ties and  ant-hills,  and  in  consequence  arc  mis- 
chievously disseminated.  When  the  ant-hills  are 
interfered  with  in  summer  or  autumn,  they  ought 
to  be  lifted  by  the  spade  into  heaps,  and  burned ; 
but  they  are  far  more  effectively  and  at  the  same 
time,  easily  destroyed  in  winter,  simply  by  being 
j  turned  upside  down  and  ])laeed  a  little  aside  by 
■  the  spade ;  in  order  that  the  ants  may  be  killed 
I  by  the  frost.  "  The  most  nanal  mods  is  to  cut 
off  the  crown  of  the  ant-hill  with  a  sharp  spade 
of  a  Brmiclrcular  form — somewhat  in  the  shape  of 
a  week's  old  moon,  with  the  horns  at  about  ten 
inches  distance— and  layhug  it  with  the  grassy 
;  eide  downwards  upon  the  ground.   The  ants  are 
thus  cleared  out,  the  clods  bcinfj  completely  pul- 
verized and  thrown  around  and  the  hole  is  left 
empty  for  three  or  four  weeks  to  secure  the  d»- 
struction,  by  the  frost  and  rain,  of  any  insects 
which  may  still  remain;  after  wliioh  the  sod  is 
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replaced  in  its  former  position,  and  trodden  or 
rolled  down  until  ev«n  with  the  snrface.  The 

operation  is  commonly  done  at  any  leisure  time  ' 
during  the  winter;  but  some  farmers  eith-  r  bum 
the  clods,  or  else  put  quick  lime  in  the  holes  be- 
fore digging  them  np,  in  which  case  they  deem  ' 
it  preferable  to  d^fer  the  process  until  the  early 
part  of  the  spring,  as  a  top  dressing  is  thus  fi  rmed 
for  the  growth  of  the  seeds."    An  expeditious 
method  long  ago  practised  in  Norfolk  is,  with  • 
any  one  of  several  ploughs  invented  for  the  par-  \  \ 
pose,  to  cut  off  the  ant-hills  level  with  the  field, 
and  afterwards  to  cart  them  away  ;  hut  this 
method  seems  merely  to  diminish  ur  greatly  ciieck 
the  ants,  and  not  to  eztexminate  them.  Little 
cumuli  or  heaps  of  sandy  particles,  called  sprout 
hills,  are  sometimes  formed  in  meadow  or  hay 
fields  by  ants  in  wet  weather,  and  they  very  I 
quickly  blunt  tiie  edge  of  the  scythe,  and  serve 
as  niduses  for  new  communities ;  but  they  may  ' 
readily  he  destroyed  by  heavy  rolling,  or  even  by  | 
the  studied  tread  of  the  feet  of  the  hay-uiakera.  I 
— No  better  a  method  of  aBBailing  the  home  kind  ^ 
of  ants  can  be  practised  than  to  scald  them  with 
boiling  water.   "  I  was  astonished  one  morning 
in  going  into  my  dairy,"  says  a  correspondent 
in  the  'Magazine  of  Domestic  Economy,'   to  see 
the  walls  and  floor  for  the  space  of  a  yard  lit-  I 
erally  covered  with  these  insects,  and  for  a  time  ' 
considered  their  expulsion  to  he  hopeless  ;  ho%T-  ' 
ever,  I  searched  carefully  to  discover  if  tiicre 
were  any  opeamg  whtte  they  could  obtMn  egress ; 
and  at  length  found  the  masg  of  life  was  most 
dense  and  full  of  motion  at  one  spot.    It  was  a 
very  small  hole  at  the  junction  of  the  wall  and 
iloOT.  I  immediately  had  a  tea-kettle  of  boiling 
water  brought,  and  deliberately  poured  half  of  it 
into  the  hole,  and  the  remainder  over  the  ants 
that  were  around.   Their  death  was  instautane-  i 
ous ;  and  the  dairy  being  on  the  ground  floor,  no  '• 
ill  consequences  could  arise  from  the  damp  occft- 
sioned  by  the  water," — ndorial  }f)ueH,a  of  A  ni~  * 
mated  Nature. — Mr.  Duncan  on  liK^ecU  tn  Quar.  . 
Journal  of  A^r.-Smdlit**  Philmoph y  of  Naturtd 
HUtnrif. — Treatise  on  British  Htisiandry  in  Xdb. 
of  U.  Krurirh'J'je. — SjirouWt  Treatise  on  A>jr. — Sc- 
cieti/  of  Gentiemeii'a  Complete  Farmer. — Magazine 
of  IkmeAxc  Economy.  —  A.  Young's  Farmer't 
Calendar. 

ANTENNA.   The  articulated  flexiV-lo  h-.rns, 
on  the  head  of  insects  and  crustaceous  animals  : 
commonly  two  in  number,  and  very  rarely  four. 
These  are  sudh  a  peculiar  and  prmnhmit  feature, 
that  most  of  the  older  entomologists  have  founded 
one  of  the  leatling  cli,) meters  of  the  difi'erent 
genera  of  insects  on  ihcir  situation,  structure,  [ 
and  appearance.  All  insects,  however,  are  not 
provided  with  antennae :  in  the  spider,  scorpion, 
and  some  monoculi,  they  are  entirely  wruiting.  ' 
It  is  to  be  observed,  in  general,  that  pcriect  in-  . 
sects,  with  six  legs,  have  two  antennas;  but  that  | 
those  having  more^  either  want  antennas,  or  have 
more  than  two^  such  as  cinbs  and  lobsters^  if  | 
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these  trnmabare  ttOl  tobe  oonridered  m  belonj;- 
ing  to  the  insect  tribe :  whence,  the  lator  ento- 
Tnolngijrts  have  rather  been  disposed  to  reject  the 
antemue  as  a  constaQt  and  invariable  oharaoter- 
iatie.  The  horns  of  snaib,  and  other  anunals  of 
the  ffenuB  Mullusca,  do  not  strictly  come  under 
the  Oescriptlon  of  antenna',  from  being  retractilo, 
and  wanting  articulations.  Most  larva)  want  au- 
tenms ;  aadalthoagh  preMmt  In  sevwal,  they  are 
of  a  verjrdMforent  quality  from  what  they  appear 
in  the  perfect  insect ;  frr  m  this,  however,  there 
are  some  exceptions,  in  which  they  are  the  same 
in  both. 

In  the  mature  insect,  the  antcnnte  are  ex- 
tremely diversified  in  size,  shape,  and  organiza- 
tion. In  the  Notonecta,  or  boat-fly,  they  can 
with  difficulty  bo  discovered ;  and  in  the  Nepn, 
or  wate^'eoorpion,  they  are  so  minute  that  intcl- 
Ugent  naturalists  have  been  induced  to  deny  their 
existence.  Some  consist  of  only  two  or  three 
aitioolations,  such  as  those  of  the  common  fly ; 
others  of  between  two  and  three  hundred,  mch 
as  those  of  the  lolister.  PVom  this  diversity  in 
appearance  they  are  denominated  cetaceous,  ser- 
rated, clavate,  filiform,  pectinated,  and  the  like. 
hk  a  few-instaneee  thej  are  short,  and  terminated 
hy  a  single  hair,  as  in  the  jjfadfly ;  others  are 
Ixautifully  pectinated,  as  in  various  pbalenco;  or 
resemble  tufts  of  feathers,  as  in  musquitoes  and 
tipols^  Sueh  antennss  form  the  most  elegant 
microscopical  o1  jects.  Not  only  is  there  a  great 
difference  among  the  antrnn^t^  of  insects  in  gen- 
eral, but  also  in  those  of  the  same  genus,  and 
even  of  the  same  speeiee.  The  qneen-bee  and 
workers  have  fourteen  articulations,  while  the 
males  have  only  thirteen.  The  structure  of  those 
of  the  male  is  likewise  sometimes  found  different ; 
the  male  muiqnito  has  feathered  antennss,  those 
of  the  female  are  filiform  and  plain.  We  should 
also  observe,  that  the  antcnnnc  of  quite  different 
kinds  of  insects  are  known  to  resemble  each  other. 

The  Bobitance  of  the  antennss  is  not  mnseular : 
th^  axe  oomposed  of  a  series  of  minute  Oylinders 
jointin)^  into  each  other,  and  enclnsing  an  ap- 
paratus of  nerves,  muscles,  air-pi  pea,  and  cells. 

Nothing  has  been  the  sonroe  of  greater  specu- 
latiiOD  than  the  use  of  the  antenna;  nor  is  this 
8urpri?in(»,  considering  the  variety  constantly  ex- 
hibited in  their  structure,  occupation,  and  appear- 
ance. 8om»  iaseels  seem  to  keep  them  in  eon- 
tinnal  employment;  in  others  tliey  are  preserved 
in  a  quiescent  state.  Th(»e  of  tlic  iehnenmon 
show  an  incessant  tremulous,  vibratory  motion, 
anzioadjr  searching  into  merj  crevioe;  while 
those  of  the  earrion  fly  scaroelj  appear  endowed 
with  flexibility.  They  have  nicccF^^ivrly  been 
considered  as  the  organs  of  hearing,  feeling,  smell, 
and  taste ;  or  of  an  anknown  and  indefinite  sense. 

Bonnet  seems  to  think  the  antcnnie  the  organ 
of  «^inr1!.  Different  insects,  ho  observes,  have  an 
exquisite  sense  of  smelling ;  the  organ  of  which 
is  jet  undisdoTered.  Hay  it  not  redde  in  the 
it  inaeofai  an  nnqaestionablj  affected 


by  the  emaaation  of  odonrs ;  the  wasp  is  attnMsted 

by  honey,  the  bee  by  flowers,  and  the  fly  by  car- 
ri 'n  Nay,  a  plant  which  px^iles  the  emell  of 
carriou,  deceives  the  lly,  which  alights  on  it  to 
depodt  its  eggs.  Yet  we  dioold  reflect  that  the 
means  of  perception  are  not  indispensably  the 
same  in  animals  provided  with  antenna?  as  in 
those  of  larger  size,  or  those  without  them,  pro- 
vided with  an  organ  eidosiTdj  adapted  to  re- 
ceive such  impressions.  Lehmann,  from  the  result 
of  experiments  on  this  subject,  denies  that  the 
antenme  are  the  olfactory  organ.  He  judges  that 
the  olfactory  organ  must  be  sought  in  the  spira- 
cula:  "  for  what  else,"  says  he,  "is  the  sense  of 
the  particles  inspired  than  smelling?"  Lehmann 
also  denies  that  the  antennae  are  at  &U  connected 
with  the  sense  of  taste.  But  it  is  avident,  he 
thinks,  that  they  are  adapted  for  fleeluig  in  an 
eminent  deproe.  On  attending  to  the  motions  of 
the  curculio,  an  animal  which  advances  with  slow 
and  cautious  steps,  the  antennm  are  always  seen 
extended  before  it,  as  if  feeling  the  way.  When 
the  ceranihya  is  at  rest,  no  upc  is  made  of  them ; 
when  it  be^^ins  to  move  they  are  stretched  out, 
and  employed  in  examining  what  is  fit  for  each 
progressive  step.  The  aphides  rardy  move ;  but 
no  step  is  ever  made  until  the  ^otmd  is  ascer- 
tained hv  the  antennav  Those  of  the  ichnetimon 
flies  are  in  unremitting  actiuu,  exploring  all  the 
surrounding  objects,  and  laaving  nothing  un- 
touched. Marsham  has  observed  the  Ichneumon 
investiijator,  in  searching;  out  a  proper  place  for 
depositing  its  eggs,  approach  a  hole  in  a  wooden 
post,  and  thmst  in  its  long  antemus  up  to  the 
head ;  then  retire  and  try  other  holes  and  crevi- 
ces, until  a  suitable  one  was  found.  If  the  onis- 
cus  is  withdrawn  from  its  dark  retreats,  it  refuses 
to  advancfe  a  single  step,  until  the  safety  of  its 
march  has  been  ascertained  by  means  of  its  an- 
tcnnao.  On  touchin;^  the  S'fi>ha  germaniea,  it 
immediately  closes  up,  countorlciting  death ;  and 
all  the  limbs,  alongwith  the  antennas,  are  doeely 
contracted.  But  when  its  apprehensions  of  dan- 
ger diminish,  the  antennnt*  are  cautiously  unf  '!  !- 
cd ;  if  nothing  threatens,  the  whole  memberii 
gradually  expand,  and  the  animal  makes  its 
escape ;  if  etlU  uncertain  of  security,  the  anten- 
ntc  art*  replaced  down  the  thorax.  The  utility 
of  such  a  sense,  residing  to  an  exquicute  degree 
in  the  antennas,  may  readily  be  appreeiated, 
on  attending  to  the  natural  abode  of  numerous 
animals  provided  with  them.  Many  dwell  in 
dark,  irregular  chasms,  clefts,  or  crevices,  which 
requires  an  organ  of  octreme  senriUHty  to  ex- 
plore their  way. 

Altlioufrh  feeling  may  thus  be  the  principal 
oilice  of  the  antennsB,  those  of  some  insects  are 
so  small,  and  placed  in  siudk  a  situation,  that  for 
this  oflSoe  only  they  can  apparently  be  of  very 
little  rise.  Lehmann  thence  stipposes,  that  they 
may  be  adapted  for  conveying  impressions  of  the 
state  of  the  air.  The  opinions  of  those,  he  ob- 
serves, who  maintain  the  possibility  of  other  senses 
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existing,  than  what  are  alrcaily  Icnown  to  tis,  arc 
not  to  be  duspised.  And  he  shows  that  inBects 
are,  in  variouB  cases,  sensible  uf  the  peculiar  state 
of  the  alnuMplMfe.  The  be^  for  example,  sud- 
denly retreats  to  its  (IwcIIhil;  on  the  approach  of 
rain ;  ante,  on  a  tlireatcning  Ktorm,  withdraw 
their  young  from  the  durlauo  uf  the  earth ;  during 
a  humid  aky,  masquitoes  seek  (o  harbour  in  our 
houses ;  and  tlie  nocturnal  flight  of  beetki  indi- 
cates the  serenity  of  the  weather.  It  is  necessary 
that  eome  organ  ghuuld  be  susccptibk  of  such 
impreisioni,  when  we  refleoi  that  a  drop  of  run 
will  extinguish  life,  that  uniMual  moisture  will 
unfit  the  winces  for  use,  and  unusual  heat  endan- 
ger the  fracture  of  the  elytra;  not  forgetting 
either  that  only  a  slight  degree  of  oold  stifiene 
the  limbs  of  insects,  and  reduces  them  to  a  state 
resembling  death.  But  the  whole  surface  of  their 
bodies  being  covered  with  a  strong  and  hard  in- 
Tolaonim,  renders  it  leas  sendhle  of  the  difibrent 
transitions  continually  oooorriiig  in  the  atmo- 
sphere; while  the  softer  substance,  of  which  the 
antennoe  are  composed,  is  better  adapted  to  warn 
them  of  those  eonditions  on  which  their  safety 
depends.  Therefore  they  are  surely  the  orp-an 
best  calculated  to  receive  the  impressions  of  the 
air,  if  any  one  is  susceptible  of  external  elFects. 
The  feathers,  branches,  hairs,  and  spines,  so  na- 
merously  proceeding  from  the  antennn,  maj  all 
be  devised  to  expo?e  a  greater  surface,  or  mme  por- 
tion more  acute  in  receiving  impressions.  £ven 
the  antenuB  of  dead  insects  are  injured  by  the 
humidity  of  the  atmosphere.  The  melolontha,  or 
cock-chafer,  gradually  unfolds  its  lamcllated  an- 
tenna), to  try  the  state  of  the  air,  and  never  pre- 
viouslj  attempts  to  take  fHf^at  On  removing  a 
.  butterfly  sitting  in  the  son,  with  its  antennae 
'  erect  to  the  shade,  it  immediately  begins  stretch- 
ing them  out,  as  if  to  ascertain  the  change  that 
has  taken  plaoa^  It  is  necessary  that  those  of 
mal^  and  of  neuters  should  be  larger  than  those 
!  of  females,  because  the  former  roving  ahout  more 
in  quest  of  females,  and  the  latter  in  executing 
their  work,  should  sooner  become  aware  of  the 
approaching  changes  of  the  atmosphere.  Leh- 
mann  concludes  on  the  whole,  that,  as  the  an- 
tennse  are  not  the  organs  of  either  smell,  hearing, 
or  taste,  their  principal,  though  not  sole  othce,  is 
feeling.  But  they  arc  also  endowed  with  an  nn- 
;  known  sense,  wh-  li  r-  denominates  acro.^cfpsiit  ; 
and  conjectures  tiiat,  in  certain  i  r  it  s,  they  may 
contribute  to  the  defence  of  the  head. 
M.  P.  Huber  looks  on  the  antennas  of  snte  as 
i  the  means  of  imparting  their  mutual  wants  and 
j  necessities;  and  he  seems  to  admit  the  aeroscep- 
!  sin  of  Lclimouu,  as  also  residing  there.  When 
two  ants  meet  in  their  courses,  th^  examine 
each  other  with  the  antennae:  those  which  go 
abroad  return  full  of  a  liquid  aliment,  which  they 
1  disgorge  into  the  mouths  of  tliose  remaining  at 
;  home.  But  the  hunger  of  the  domeetic  ant  is 
;  intimated  to  the  erratic  one,  by  repeated  alter- 
nate blows  with  the  antennae;  and  intelli|;ence 
i  


ANTHER. 

that  the  latter  has  food  to  bestow,  is,  on  its  re- 
turn, reciprocally  intimated  by  similar  motions. 

M.  Straus-Diirckheim  rejects  the  opinion  thai  1 
the  antennas  are  mfSOB  of  touch,  or  *  feelers*  as  j 
they  are  so  commonly  called ;  hut  conceives  that 
they  may  serve  for  tlic  perception  of  sounds. 
'  The  solidity  of  the  envelop  of  antennae  reddezs  j 
these  organs  well  adapted  to  undergo  the  aame 
vihrations  as  the  air,  in  the  same  manner  as  the 
strings  of  an  yEolian  harp  vibrate  and  emit  vari- 
ous sounds  according  as  they  arc  diiTerently  struck 
bj  the  air.  In  this  view,  however,  we  mi^t  infer  j 
that  nature  would  have  made  antennae  in  the 
form  of  rods,  consisting  of  a  single  piece,  in  order 
that  they  might  be  more  8\i8(%ptible  of  vibrations;  ' 
but  it  ought  to  be  considered,  that  these  ctgans  I 
would,  by  such  a  conformation,  have  been  much 
exposed  to  breaking,  while,  in  consequence  of  ! 
their  jointed  form,  they  have  the  advantage  of  | 
regulating  the  d^ree  of  vibraticm  at  pleasnn^  as  || 
may  indeed  be  observed  when  insects  listen  with 
attention;  I  mean,  that  the  joints  of  the  antrn-  j 
use  perform  the  same  functions  as  the  chain  of  i 
smaU  bones  in  the  chamber  of  the  human  ear,  ' 
inasmuch  as  they  form  a  similar  c! uur.,  and  trans- 
mit the  vihrations  of  the  air  to  the  auditory  !i 
pulp." — Lchmann  de  Fabrioa  AnUnnarumj  1799.  ' 
'-'LAmam  de  Ustt  AfUennarumf  lBO(h^LatftiB» 
wr  ki  Fowtmitf  1802.«-P.  littler  Rdatiom  da 
Founnis  avtc  les  Puceront,  et  les  Golh  TttM-cfef :  i 
Francis  Uvher't  New  OlservatioTUi  on  the  Natural  j 

Investigator  in  TraTiMuUtnu  t^At  Lumaan  Society,  . 
voL  iii. ;  Kirl'if  Monographia  apitm  An/^7ur,  1S02.  |' 
— G&ivret  de  JSonnetf  torn.  vii.  in  bvo.;  Master  ^ 
OpUKvdaSvAMehOy  pikft  ¥L^U,8tm»-Jl>mdMm  I 
on  the  A  natomg  of  the  Cock-chofer,  O*  quoted  inAeV 
Peymy  Magazine,  article  Axtbks*.  '  j 

ANTENNAEIA.     A  genus  of  herbaceous  il 
plants,  of  the  composite  order.  They  are  cloeely  | 
allied  to  the  genus  Cuaplialiuni  or  everlasting,  | 
and  indeed  are  hotanically  founded  on  the  best  | 
known  or  most  common  species  of  everlasting,  ; 
the  Qrujphedwm  margatUaeemn  of  Linnaeus.  Two  | 
species  are  indigenous  in  England ;  and  six  other  I 
species  have  been  introduced  from  continental  j 
Europe,  Africa,  Nepaul,  and  North  America.  One 
of  the  indigenous  spede8,iln<ienflaria<^t«a,  grows  I 
about  three  inches  high,  and  carries  a  pink  flower  I 
from  May  till  J uly ;  and  the  other,  A  ntcn  nana  mar- 
garitacea,  grows  1^  foot  high,  and  carries  a  yel- 
low flower  from  July  till  September.   Both  of  j 
th<»e  species  are  pereuniaL  The  name  antennaria  j 
alludes  to  the  fancied  resemblance  of  a  part  of  ■ 
the  fructification  to  tlie  antennic  of  injects.  ■  i 

ANTIiKli.   The  minute  bag  or  viscus,  which  . 
contains  the  pollen  or  fine  fecnndating  powder  > 
of  a  flower.    In  moat  plants,  it  is  situated,  in  a  I 
ti'rniiiiril  Tnnnncr,  at  the  top  or  upper  end  of  a 
tiiamuut ;  but  in  some,  it  is  diflferently  situated,  i 

Its  chief  feature  of  interest  to  an  nnbotanicil  , 

cultivator  is  cimnected  with  tiie*  pollen.   Sss  > 

POLLBV.  { 
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ANTHERICUM.  A  l:ir;jo  gt  UU8  of  herbacoouB 
placts.  of  the  Asphodel  family.  Most  of  the  spe- 
cies are  African ;  the  total  number  is  about  fifty ; 
and  oi^jr  one,  AnUimcwn  tenHntmy  i»  indigen- 
oot  in Engfauui,  growing  upon  the  Eni:li^h  moun- 
tain?.  .ind  ctxtjiag  ft  white  fl<mer  in  August  and 
September. 
AST-HILIn.  SeeAirr. 

ANTnONO>rrS.   a  genua  of  insects  of  the 
weevil  tribe.  Tlie  epocics  !)est  known  to  farmers 
and  gardeners  ia  called  Ant/tonomtu  pomorum, 
'  iiid iMtiiumme from  its in&iting apple-trees; 
iod  it  has  long  been,  dirtingiiiahfd  aa  a  formi- 
pest  of  the  cid«r  counties  and  of  almost  all 
I  British  orchards.    It  differs  from  moat  other 
.  Idnds  of  weeTil  in  the  length  and  dendeniess  of 
'  its  rostrum  compared  to  the  sbortneis  and  breadth 
of  its  body.  Its  ro?tnini  is  at  least  half  thf  length 
of  its  bodjj  and  ia  proportionately  slender ;  its 
antennie  are  twelve -jointed,  and  inserted  near 
I  the  middle;  its  thorax  is  somewhat  eoniraU,  and 
j  mnch  narrowed  in  front;  its  t-lytra  aro  broad, 
'  and  widen  behind ;  and  its  legs  are  long,  and 
;  thighs  very  thick.  Its  entire  length  is  about  two 
lines ;  and  its  colour  is  a  pitchy  red,  obscured  by 
j  3  sprinkling  of  short  n^h-^::^^ay  hairs.    Tliis  inject 
]mscfl  the  winter  beueath  lichens  and  the  bark 
of  trees;  and,  so  early  as  March,  emerges  from  its 
'  winter  qoarten,  warms  itsdf  in  the  earliest  sun- 
shine,  and  begins  to  rove  ahont  pardons  and 
u  orchards.   The  female  is  ready  to  lay  her  eggs 
when  the  flower-buds  of  the  apple-treo  are  either 
I'  begiBning  to  expaiid  or  have  fullj  developed; 
*  and.  with  her  long  augur  lilce  proboscis,  she 
,  pitrcrs  a  deep  bole  in  th^^  calyx,  and  deposits  her 
■  tggi  lieyoud  the  reach  of  small  birds  and  of  the 
I  weather.  A  small  white  grab,  similar  to  the 
I '  krva  of  any  other  long-enouted  weevil,  speedily 
,  evolves  from  the  og^,  eats  up  all  the  interior  parts 
|;  of  the  dower,  utterly  destroys  its  power  of  fruc- 
'  tifiostioii,  and  oceasions  it  soon  to  assome  the 
shrivelled  form  and  sickly  brown  colour  which 
are  p  pularly  denominated  the  apj  le-blight.  At- 
,  Uriupts  to  avert  the  blight  roust  be  directed,  not 
agibit  the  eggs  or  larvss,  for  in  that  case  thoy 
would  be  vain,  but  against  the  full-fonned  insect 
<iaring  the  period  of  its  heingr  in  winter  qnartcrs. 
Vei  specilic  attempts  of  any  sort  against  the  an- 
thomwras  are  not  likelj  to  he  suooessfiil ;  and 
only  those  efforts  ought  to  be  relied  upon  which 
arc  (•■mni  most  efficacious  against  all  the  sorts  of 
iosects  by  which  ihiit  trees  are  assailed — ^parti- 
■\  cekrly  the  brashusg,. washing,  and  painting  of 
frarden-walls,  and  the  appHeattem  of  finely  pnl- 
veriaed  canstic  lime,  or  of  some  pungent  com- 
I  pound  preparation,  to  the  bark  or  entire  body  of 
sll  trees  in  whidi  the  insects  maj  be  supposed  to 
I  have  lodgments. 

ANTHOX  ANTHUM,— popularly  Spring  Orau. 
A  iiuall  genus  of  grasses,  of  the  Bromus  tribe. 
Onespedes  is  indigmoas  in  Great  Britain;  two 
9«des  have  been  introduced  from  respeot'ivdj 


Horoooo  and  Spain ;  and  three  other  speeies  are 

known  to  botanists.  The  genus  presents  the 
curious  botanical  peculiai  ity  nf  being  in  all  na- 
tural respects  a  true  grafis,  and  yet  belonging  to 
a  different  artifidal  or  Linnman  dass  from  the 
other  giasseSL  The  Moroooo  or  bitter  species, 
Aiiflinraidhvm  amartim,  is  perennial,  grows  one 
foot  high,  and  flowers  in  July.  The  Spanish  or 
ovate  speoiM,  AnAoMnAmn  MofwR,  is  aa  an- 
nual, and  tiUo  grows  one  foot  high,  and  flowers 
in  July.  The  indigenous  or  sweet-scented  ppe- 
cies,  Anthaxanihum  odoratum,  is  a  perennial 
grows  one  foot  high,  and  flowers  about  tiie  middle 
or  toward  tito  end  of  April ;  and  this  native  spe- 
cies is  the  only  one  Avhich  can  l>o  considered  aa 
agricultural,  and  challenges  nearly  all  the  atten- 
tion due  to  the  genus.   See  /V-  4.  Plate  VI. 

The  indigonooa  anthoxantbum  grows  wUd  in 
most  of  our  meadows  and  pasture? ;  it  imparts  to 
all  our  meadow  hay  its  peculiar  sweet  odour,  re- 
sembling the  fragrance  of  woodroff ;  and  it  diffhsoe 
this  delightful  odour,  also,  through  the  air  of  the 
uncut  Tnoad'tws  from  its  ripening  seeds.  It  is 
one  of  the  very  few  plants  which,  both  in  their 
green  aud  in  their  ripe  state,  contain  benzoic 
acid ;  it  derives  its  generic  name  of  anthoxan- 
thum,  or  yellow-fl  nrer,  from  the  circumstance  of 
the  valves  of  its  calyx  l>eing  sprinkled  over  with 
minute  yellow  dots,  similar  to  those  of  black  cur- 
rant benies ;  and  it  is  supposed  te  yield  ite  rioh 
fragrance  froni  the  connexion  of  these  dots  with 
its  benzoic  acid.  It  conetitutcs  part  of  the  her- 
bage of  almoiit  all  varieties  and  situations  of  na- 
tural pasture;  jet  though  habituated  to  every 
kind  of  soil,  and  though  f  iund  in  nuadow  and 
on  mountain  throughout  England,  Scotland,  and 
Ireland,  it  attains  perfection  only  on  soUs  which 
are  deep  and  moist.  It  challeoges  eonndersble 
attention  for  the  carliness  of  its  growth  ;  and  yet 
it  yields  a  cnnller  proporti'mal  bulk  of  vernal 
herbage  tluiu  some  grasses  which  are  late  iu 
flowering.  It  is,  in  sJl  respects,  a  very  hardy 
grass ;  and  may  be  ranked  as  one  of  the  most  i n- 
during  or  technically  permanent.  It  continues 
to  vegetate  and  throw  up  tlowering  stalks  till 
the  enid  of  autumn ;  and  appears  to  be  consider- 
ably more  valuable  in  the  herbage  of  its  after- 
grass than  in  that  of  its  spring  crop.  It  gives  a 
grateful  odour  to  both  meadows  and  meadow- 
hay,  and  has  been  observed  to  abound  in  such 
pastures  as  produce  richly  flavoured  mut  t  on ;  and 
it  has.  in  conpeqnenee,  been  recommended  as  a 
large  ingredient  in  a  mixture  of  artificial  grasses 
or  of  sown  pasture  land,  with  the  view  of  im- 
proving the  flavour  of  mutton.  Yet  its  seeds  are 
gathered  with  considoniblc  difficulty,  and  are 
comparatively  high  in  price;  its  stalks  are  of 
little  value,  and  seem  to  be  mnch  disliked  by 
cattle ;  and  even  its  leaves,  though  eaten  in  pas- 
tures along  with  other  herbage,  are  by  no  means 
so  much  relished  as  those  of  the  majority  of  pas- 
ture grasset.  If  town  with  nothing  but  clover, 
sheep  will  probably  not  touch  it;  if  sown  with 
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doTW  imd  only  another  grass,  aaeh  M  a  ipec^es 

of  meadow  foxtail,  i  t  will  t. till  be  ecaroely  touched ; 
and  not  till  sown  as  hut  a  ralnor  ingredient  in 
rather  a  numerous  mixture  ^ill  it  be  tolerably 
wdl  nlidied,  and  ftillj  aooomplish  its  peeoliar 
uses.  This  grass  contains  little  saccharine  mitter, 
abounds  in  mucilage,  and  contains  a  larger  pro- 
portion of  bitter,  insoluble,  extractive  matter 
than  most  other  gfwnes.  The  green  plan^  in  its 
early  spring  condition ,  has  be6n  ascertained  to 
contain  SO  per  <•»  T^t  of  mucilage,  2  of  saccharine 
matter,  and  16  ol  bitter  extractive ;  and  the  ma- 
tured plant,  at  tbe  time  of  its  eeed  being  ripe, 
bae  been  ascertained  to  contain  86  per  cent,  of 
mucilage,  8  of  saccharine  mutter,  and  G  of  bitter 
extractive  and  salt.  When  grown  upon  sandy 
loam,  it  has  been  found  to  jield  per  acre,  in  the 
1st  of  April,  3,484  lbs.  of  green  produce,  and  9^^ 
lbs.  of  nutritive  matter;  when  in  flower,  7>  r'7| 
lbs.  of  green  produce,  2,103|  lbs.  of  dry  produce, 
and  122|  lbs.  of  nutritive  matter when  its  seed 
is  ripe,  6,125j  lbs.  of  green  produce,  1,837|  lbs. 
of  dry  prodtico,  and  311  ll>s.  of  nutritive  matter; 
and  when  in  aftergrass,  <j,bOtl^  lbs.  of  green  pro- 
duce, and  239^  lbs.  of  nutritive  matter.  But 
though  conriderably  inferior  to  some  other  grasses 
in  nutritious  value,  and  in  spite  of  its  not  being 
very  well  relished  by  cattle,  it  ought  always,  in 
small  quantity,  to  be  an  ingredient  in  the  sown 
grasses  of  at  once  meadows,  diy  pastures,  parks, 
and  pleasure-{27"oundf^.  An  essential  oil  which  can 
be  obtained  from  this  gni^s.  hn«  tin  aj^reeable 
odour,  and  may  be  used  as  a  mild  arumutio  and 
stimnlant. — W^^n^s  JBotmtff, — Xottiba**  ^ne. 
of  PlanU. — Z<wc'«  ElfmenU  of  Practical  Agr. — 
Sproule'g  Trmfi.^  <m  Agr. — Lie^'Vjf  Chemxttry  of 
4y. — Sindaifi  Jlortm  Gramimm  Wobwmensis. 
•^TnaUm  o»  BrUith  Hwibandry  m  Library  of 

Uaefiil  Knrnrlfdqe. 

ANTHRACITE,  A  coal  formation,  containing 
little  or  no  bituminous  matter,  and  sometimes  as 
high  as  96  per  ooit.  oarboo.  The  name,  which 
is  derived  from  the  Greek,  signifies  merely  car- 
bon or  coal.  The  largest  fonnation  is  comprised 
in  the  several  basins  in  central  Pennsylvania, 
east  of  the  Sustjuehanna  river ;  other  fbrmations 
exist  in  England  and  France,  bendes  si'.niller  de- 
posits of  the  same  j^eological  n^e:  and  a  few  lo- 
calities where  basalt  intruded  through  the  brown 
coal,  appears  to  have  deprived  it  of  its  bitumen, 
and  converted  it  into  a  species  of  anthracite. 

Tlie  volatile  matter  in  the  purer  varieties  ia 
almost  exclusively  water;  but  in  the  same  basin 
iiwiy  be  traced  a  gradual  tranntion  from  those 
burning  without  flame  to  those  containing  a  sufli- 
cient  quantity  of  bitumen  to  l>um  more  freely 
and  with  flame.  The  ashes  of  anthracite  neces- 
sarily Taries  in  composition,  condsting  of  a  rili- 
cate  of  alumina,  with  variable  quantities  of  oxide 
of  iron,  magnesia,  lime,  &c.,  the  two  last  being 
often  absent.  Sulphur  (in  sulphurct  of  iron, 
pjrites)  is  also  a  variaUo  oonatitaenty  fttm  \  to 
1  per  cmty  being  nsoally  mu<&  lesi  than  the 


proportion  in  bitnminons  coals.  An  analysia  of 

several  specimens  of  anthracite  is  given  by  PtD- 
fessor  Johnson  in  the  Journal  of  the  Franklin 
Institute,  Pennsylvania,  of  which  the  following 
is  a  tabohr  view:— 

Wat^r   ^  V?,      3-26     0  (  i  i      219      0  AO 

Volat.  Matter,  4  08  105  8  60  4*23  5%51 
Fixed  CarboD,  87*48  91 -eO  85'S4  92-80  91-01 
Ashes,   501     4t>0     5<h;     i  28 


lOO'OO  lOOHO  lOO'OO  100-00  100-00 

Of  twelve  specimens  analyzed  by  Berthler,  tlie 

mean  per  centage  of  ingredients  was — 

Volatile  matter,     .  .  .  7'S7 

Fixed  carbon,    ,  .  ♦        79  15 

Ashes,       ....  13-25 

A  much  more  minute  analysis  of  anthracite 
from  Wales  is  g^ven  hj  Dr.  Sdufhaeutl,  in  a  x«> 
port  submitted  to  the  Anthiaoite  Patent  com- 
pany. The  following  is  the  oompositioik  of  two 

samples: — 

0-900 

94-100 

Vulaf.     2;]90Y  Volat, 
niHtter,    1  ."ittiv  matter, 
6-97    0  874 )  4-6 
trace 
0988 


Moittore, 

Cnrhon, 
Hydrogen, 
Oxygen, 
Nitrofjren, 
Sulphur, 
Ashes, 


10000 


09-983 

Loss,  '068 


100-000 

In  these  specimens,  the  quantity  of  volatile 
matter  varies  from  4  31  to  9  6.  It  may  ho  stated 
to  be  on  an  average  about  5  per  cent.  The  great- 
est amount  of  carbon  is  94*1. 

Anthracite  has  been  employed  for  heating 
apartments  for  cnlinary  operations,  both  in  close 
stoves  and  open  grates.    The  advantages  it  pos- 
sesses for  these  purposes  are  the  kng^ntinuaiiee 
and  uniform  combustion  of  the  fire,  the  little  at- 
tention it  requires,  freedom  from  smoke,  its 
greater  cleanliness,  and  the  little  liability  to  com- 
municate fire  from  sparks,  &o.  Its  disadvantages 
are  the  intensity  and  very  drying  character  of 
the  heat,  although  the  latter  difliculty  may  be 
ob\iated  by  the  use  of  open  vessels  of  water,  with 
stoves  and  hot-air  ftimacfla.  The  same  advaik- 
tagcs  render  it  veiysnpeiior  as  a  fuel  for  tntmsr- 
ous  technical  processes.    After  many  inisnrcess- 
ful  attempts  made  in  Pennsylvania  to  eiupli^/  it 
in  the  redncdon  of  iron  fW>ro  its  ores,  Mr.  Crane 
fully  succeeded  at  his  ivott-works  in  Wales,  Eog^ 
land,  in  1^37,  hy  the  n?c  nf  the  hot-blast,  since 
which  it  has  been  employed  with  variable  sno- 
cess  in  the  United  States.  For  some  tediaical 
operations  it  is  less  valnaUie,  such  as  in  the  mana* 
facture  of  glass,  in  Bome  reverberatorii  :;.  where 
the  transported  heat  of  flame  appears  to  be  better 
adaptedto  the  purposes  required.  Notwithstand> 
ing  the  great  number  of  practical  appIicaHoat 
which  anthracite  has  recoivrd,  we  have  yet  to 
witness  its  far  more  varied  and  general  employe 
ment  both  in  domestic  economy  uid  in  mannfiM> 
tures. 
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ANIHRISGUS. 

ANTIIIilSCL'S.  A  small  genua  of  herbaceous  j 
pkats,  of  the  iimlwlUferous  group.  The  common 
species,  AnthrUctu  vul^arit,  sometimes  popularly 
odled  roiK'h  chervil,  is  an  annual  weed  of  the 
hedge  banks  of  Gte&i  Britain;  and  possesses  a 
dose  nwmUanoe  to  the  oommon  chervil,  C^cero- 
jfhiffhim  Mtivum,  but  is  poisonous.  Some  of  the 
Dut«h  soldiers  who  were  in  Britain  in  1745,  mis- 
UMk  it  for  common  chervil,  and  were  poisoned  bj 
it  A  pereniual  upwoBB,  Antkrimm  nodom,  wee 
intfoduced  to  Britain  from  Sicily  in  1G5G ;  and 
seven  other  Kpeclt-s  are  known  to  WtMiltrtn 

AliTUYLLia   8ee  Kivmbt  Vetch. 

MTICOB.  Amalignant  swelling  in  thelireast 
of  hoiaes,  sometimeeexteikdilig  to  the  very  sheath 
•mder  the  l>elly,  nnd  accompiuiicd  with  fever, 
great  depression  and  weakness,  and  a  total  want 
of  appetite.  Large  and  repeated  bleedings  are 
nqoiied,  to  ftbate  the  inflammation ;  emollient 
e^rsters,  each  containing  an  ounce  of  sal  prunella, 
ooght  to  be  injected  twice  or  thrice  a-day ;  and 
uiigaents  and  opening  poultices  ought  to  be  daily 
spoiled  to  the  sweUing.  On  the  fourth  or  fifth 
lay.  when  the  inflammation  in  the  throat  is  suh- 
dued,  the  swelling  on  the  breast  should  he  so 
treated  as  to  be  brought  if  possible  to  a  state  of 
nppantion ;  and  when  eappofnted,  it  must  be 
opened  with  a  knife,  and  dressed  with  strong  tur- 
p-ntine  ointment.  If  the  swelling  will  not  sup- 
purate, and  if  it  so  increases  as  to  endanger  suffo- 
cstien,  it  must  be  {rieroed  iiith  a  hot-pointed 
tutmj,  and  afterwards  dressed  with  very  stimn- 
lating  ointment,  such  as  a  turpentine  ointment 
fiharpeoed  with  a  little  cantharides  and  euphor- 
Imm^  and  the  adjoining  parti  bathed  and  Ibment- 
ed  with  preparations  of  maidimallows.  Two 
distinguished  veterinary  surgeons  of  the  old 
school  ad\'ised  that,  when  the  swelling  will  not 
suppurate,  a  pieoe  of  blaok  hellebore  eteeped  in 
vine^r  should  be  introduced  throngh  an  open- 
ing of  the  ekin,  and  allowed  to  remain  during 
twenty-four  hours,  to  act  as  a  stimulant,  and  oc- 
esdou  a  countcur-irritation. 

ASTIDBSMA.    A  ^enns  of  evergreen  East 
Indian  plants  of  the  class  Dia^cia  and  order  Pi-n- 
undria,  hut  of  very  doubtful  stati(»u  in  the  natu- 
ral botanical  system.    Two  species,  the  laurel- 
kaved  and  the  panided,  both  growing  to  the 
height  of  ten  feet,  were  introduced  about  fifty 
years  ago  to  Great  Britain  ;  and  eight  other  spe- 
cies are  known  to  botanists.   Tho  bark  of  tlie 
I  hnrd-baved  q»eoiee  is  need  in  India  ae  a  mate- 
rial for  ropes ;  and  a  decoction  of  the  leaves  is  said 
to  be  an  antidote  against  the  venom  of  aerpents. 
M    ANTIDOTE.  SeePoiso5. 
I    ANTIHONT.  A  white  ihiningoolottred  metal 
I  The  ore  of  antimony,  from  which  it  is  obtained 
1v  fusion,  is  an  atrjirrcgation  of  extremely  small 

I  sparkUng  granules,  and,  when  first  broken,  has 

I I  the  appearance  of  a  Inmp  of  the  purest  steeL 
jl  Pledactive  mines  of  the  ore  occur  in  Hungary, 
:  TransTlvania,  Eohcmia,  Saxony,  and  many  parts 

■  of  France.  Antimony  is  used  by  founders,  type- 
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founders,  pewtercrs,  dockwork-makcrs,  and  man- 
nfiMturing  diemista ;  and  four  prepaiations  of  it 

— the  hhick  Kcsqui-sulphuret  of  antimony,  emetic 
tartar,  the  compound  puwrli-r  of  antimony,  and 
the  ciiloride  or  butyr  ui  luitimony — ore  used 
liorse  and  oattie  medioines. 

The  black  sesqui-sulphuret  of  antimony  has  a 
shining,  striati  d  appearance ;  is  hard,  brittle,  and 
very  heavy ;  and  consists  of  antimony  and  sulphur 
in  the  propintion  of  90  weights  of  antimony  to  7 
weights  of  sulphur.  A  professed  powder  of  it  is 
sold  in  the  ?hops,  but  ouf^t  never  to  be  purchased 
by  either  farmer  or  farrier ;  for  it  is  often  grossly 
adulterated  with  lead,  manganese,  forge-dust,  and 
arsenic.  If  a  little  of  the  adulterated  powder  be 
phiL-ed  on  a  red-hot  iron  plate,  the  pure  sesqui- 
sulphuret  will  wholly  evaporate,  tho  arsenic  will 
also  evaporate  but  will  oceasioti  an  evident  smdl 
like  that  of  gariic,  and  a  portion  of  the  lead  and 
the  mnnjnnese  will  be  left  irpon  the  plate.  The 
pure  sesqui-sulphuret,  bought  in  bulk  and  pow- 
dered by  the  retail  purchi^er,  is  a  good  altenr 
tive  for  horaes  and  other  animals,  and,  in  mixture 
with  sulphur  and  Faltpetre,  is  given  in  doses  of 
various  strenf^th  and  frequency,  according  to  tho 
imture  of  the  disease  and  the  degree  of  desired 
rapidity  in  the  diange  proposed  to  be  elected  in 
the  system.  An  ounce,  however,  is  the  most  com- 
mon quantity  for  a  full-prown  horse;  iind  this  is 
repeated  according  to  ciruuriistances.  The  sesqui- 
sulphuret  of  anUmony  is  said  to  have  also  been 
advantageously  administered  in  the  &ttmiiag  of 
hogs  and  cattle. 

Emetic  tartar,  or  tartrate  of  potash  and  anti- 
mony, is  a  compound  of  8nper4artmte  of  potash 
and  oxide  of  antimony ;  and  it  is,  in  a  sli^t  de- 
gree, decomposable  by  the  action  of  light,  and 
ought  to  be  kept  in  a  jar  or  green  bottle.  An 
adultera^on  of  it  is  firequeutly  made  with  arsenio; 
but  tliis  e.in  easily  be  detected  by  its  emitting  a 
garlic  smell  wlien  jdaced  upon  n  rod  Iiot  iron,  or 
by  a  solution  of  it  with  sulphuret  of  ammonia  not 
yielding  a  beautiM  goIdHMdonred  precipitate. 
Tartar  emetic  is  a  very  useAU  nanseant,  sedative, 
and  sudorific;  and  cxcrt-s  a  considerable  irritat- 
ing power  upon  the  skin.  When  administered  in 
doses  of  from  half  a  drachm  to  a  drachm  to  homed 
eattle,  or  from  a  dradim  to  a  drachm  and  p  half 
to  horses,  but  in  combination  with  a  duo  propor- 
tion of  nitre  and  digitalis,  it  has  great  efficacy 
in  lowering  the  circulation  of  the  blood,  and  pro- 
moting restoration  to  health,  in  all  eases  of  in- 
flammation of  the  lungs,  in  all  catarrhal  affec- 
tions, and  especially  in  the  particular  forms  of 
pleurisy  with  which  domestic  animais  are  so 
liable  to  be  attaelced ;  and  when  administered  on 
an  empty  stomadh,  and  for  several  successive 
days,  in  combination  with  some  mechanical  ver- 
miifuge  such  as  tin  filings  or  ground  glass,  in  doses 
of  two  drachms  to  a  horse,  it  aets  very  boiefidally 
in  cases  of  affliction  with  worms,  and,  even  when 
it  fails  to  expel  tliem,  will  materially  improve  the 
horse's  condition,  and  promote  the  sleekness  of 
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his  coat.  When  combined  with  lard  into  an  oint- 
ment, in  the  propottion  of  one  drachm  or  two 
drachms  of  it  si  If  to  an  ounce  of  the  lard,  it  acts 
powerfully  as  an  external  application  in  atl'ections 
ef  the  chest ;  but  it  sometimes  produces  ezten- 
dve  flloaghinge^  and,  oa  that  Moount,  ought  not 
to  be  used  except  when  less  actiTo  remedies  are 
likely  to  faiL 

The  compound  powder  of  antimony  is  the  same 
or  fwy  nearly  the  same  as  the  well-known  James's 
Powder ;  and,  cither  alone  or  in  comMnation  with 
inerciirials,  is  an  excellent  sudorific  and  a  good 
i  autift^brile  niediv,ine.    The  do&&  tu  a  hug  is  n'lx 
I  gnuns ;  and  to  a  hone  firom  one  dradun  to  two 
,  drachms.    It  has  been  used  alone,  in  the  treat- 
j  meut  of  epidemic  catarrh  in  the  horse,  by  some 
distinguished  practitioners;  yet  it  evidently  is 
muidi  inferkw  in  power  to  tartar  emetio.  Adul- 
terations of  it  with  chalk,  burnt  bones,  and  other 
white  powders,  are  so  very  common  tliat  no  de- 
I  pe&denoe  can  be  placed  on  the  antimonial  powder 
I  iisnally  sdd  by  drtt(gpst»;  yet  these  adttlterations 
may  easily  be  detected  by  means  of  moriatie  or 

sulphuric  a^^id. 
Chloride  ul  antimony,  constituted  by  chemical 

I  eombinatioii  of  chlorine  with  antimony,  and  pop- 
ularly called  butyr  of  antimony,  is  one  of  the 

I  most  useful  superficial  caustics,  or  substancca  for 
acting  caustically  on  the  exterior  of  an  animal, 
whioh  oan  possibly  be  employed.  It  has  strong 
affinity  for  water,  and  in  consequence  readily 
combines  with  the  fluids  belonging  to  the  part 
to  whioh  it  is  applied,  so  that  it  becomes  suffi- 
ctently  diluted  to  be  inoapable  of  producing  any 
deep  or  corroding  sore.  It  also  changes  the  col- 
our of  the  part  to  which  it  is  a|>plied,  and  there- 
fore so  accurately  marks  the  extent  of  its  appli- 
cation as  to  afford  a  minute  and  unerring  guide 
to  the  surgeon  in  its  use.  For  warts,  ibnl  in  the 
foot,  cankered  foot,  and  some  stnhliom  and  mor- 
bid wounds,  chloride  of  antimony  is  a  valuable 
stimulant  and  caustic. 
ANTIREHINUM.  See  Smapdbaooit. 
ANTISEPTICS.  Some  varieties  of  vegetable 
matter,  and  the  f^Teatcr  number  of  the  animal 
products,  aru  liable  to  a  series  of  spoutuueous  de- 
compontions,  from  the  reaction  of  thor  elements, 
which  constitute  the  process  of  putrefaction.  The 
intermixture  of  certain  substances  counteracts 
these  changes,  renders  them  more  slow,  or  alto- 
gether prevents  them :  these  are  named  Antisep- 
tics. The  power  of  a  number  of  bodies  belonging 
to  this  class  has  been  lonj^  known  from  popular 
use.  The  applications  of  sea-salt,  of  uitro,  of 
vinegar,  and  of  ardent  spirits,  to  preserve  animal 
substances  untainted,  are  among  the  common 
practices  ^^  hich  have  been  in  use  from  very  re- 
mote periods:  and  the  antiseptic  quality  of  a 
number  of  aromatic  substances,  resins  and  cam- 
phor, has  led  tothdr  employnient  in  embalming, 
and  in  some  similar  processes.  The  most  exten- 
sive series  of  experiments  on  the  powers  of  anti- 

'  sepiics,  are  those  which  were  made  »  number  of 


years  ago,  by  Sir  John  Pringle,  and  published  ia 
the  46th  volume  of  the  *  Philosophical  Transso- 

tions.'  Though  sea-salt  is  the  sul)stance  nvst 
generally  used,  perhaps,  as  an  antiseptic,  it  d<xs 
not,  according  to  these  experiments,  derive  this 
from  any  aupoioiity  of  power;  for  it  ia  inferior 
to  many  others ;  l)ut  is  rather  preferred,  from 
its  communicating  no  unpleasant  taste  or  other 
quality  to  the  substances  which  it  preserves. 
Taking  this  salt  as  a  standard,  and  stating  its 
power  of  preserving  animal  matter,  such  as  flesh,  ' 
from  putrefivction  at  1.  the  comparative  powers  « 
of  other  salts  are  stated  iu  the  foiluwing  table :  | 


Sal  geoOt  .  .1-1- 
Vitriolated  tarter,  9 

Spirit  of  luiTidererus,  2  ' 
Soluble  turtar,    .  2 
Diuretic  BaU»      .  S-l* 
Sal  ammoniac,    .  3 
Saline  mixture,  .  3 


Nitre,     •  . 
Salt  of  hsrtsbom. 

Suit  of  wormwood 

,4  + 

ilorax. 

12  + 

Salt  of  amber,  . 

120  + 

Alum, 

30+  1 

A  number  of  vegetable  substances  even  ex< 
oeeded  these  in  antiseptic  power.  Mynli  Or  John 
supposed  to  be  30  times  move  powerful  than  ssik  *| 

salt ;  several  hitters,  such  a«?  sorpontaria,  chamo- 
mile, or  Peruvian  bark,  he  inferred,  exceed  it  120  | 
times ;  flesh  remaining  long  untainted,  when  im-  1 1 
mcrsed  in  their  infiuiMis:  and  camphor  he  csl-  ' 
culated  to  be  the  most  powerful  perhaps  of  any 
antiseptic,  its  power,  compared  with  that  of  sea-  i 
salt,  being  stated  as  300  to  1.    These  experi<  ' 
ments,  however,  cannot  be  regarded  as  altogether  I 
free  from  fallacy.    It  was  in  particular  found  tliat  , 
the  different  substances  did  not  possess  the  san  e 
comparative  antiseptic  powers,  with  regard  lo 
different  kinds  of  aiUmal  matter.  Mudi,  too,  de-  I 
pended  on  the  proportions  employed;  as  is  well 
showii  by  a  singular  fact,  that  son)e  suljstanccs, 
such  as  sea-salt,  which  iu  a  large  pruporiiott  re- 
sist putrsfiuition,  actually  favour  it  when  mined  ; 
in  a  smaller  proportion.    Some  of  the  gases,  efpe-  ,| 
cially  nitric  oxide,  are  powerful  in  resisting  putre-  ^ 
faction ;  and  several  uf  the  metallic  salts,  as  nitoite  , ' 
of  silver,  or  corrodve  muriate  of  mercury,  am  used 
in  preserving  objects  of  natural  history  from  the  | 
animal  kingdom,  from  their  high  antiseptic  pow«>r.  | 
Little  satisfactory  has  as  yet  been  advanced  '| 
with  regard  to  the  theory  of  the  action  of  aati- , 
septics.   It  is  suflUciently  obvious,  that  whatever  ■  | 
is  unfavourable  to  the  exertion  of  the  mutual  ' 
affinities  of  the  elements  of  the  animal  matter,  i 
must  have  a  tendency  to  preaerve  its'  conposi-  i 
tion,  and  <^  ooursc  must  retard  putrefaction.  ' 
Hence  the  reason  why  that  process  is  checked 
by  cold,  and  also  by  e-xsiccation.    But  it  is  not 
ca-sy  to  explain,  on  this  principle,  how  many  of 
the  substances,  which  act  as  antiseptics,  operate.  '[ 
There  is  no  obvious  operation,  for  exajuple.  -  f 
sea-salt  on  animal  matter,  nor  any  known  chew-  i ' 
ical  agency  of  it,  from  whidi  it  could  be  inftncd,  'I 
that  it  would  exert  any  such  quality.  The  power  , 
of  camphvir,  and  other  %-ogctable  antiBeptiei«.  has  I 
been  supposed  to  be  owing  to  their  cMuvia  being  ] 
destructive  to  the  ova  of  insects:  tibey  probab^  ' 


Digiiizea  by  Google 


■i  r..'...in  I.:  .<■'.■"  l.if.ilM.  iKdn.h.rj;li 


'  Google 


'       '  "  V  '•  ;  >    <  M  ^   •    •  I    ; .        '    ':'•:'  :,'«.".*■**    f  '  "  ■ 

•    .  J   .  I,     ,«:■:■'•."«■'    I  r/  '        .   '  . 

•   ;       •'  -  V   f  :  .]        '  •  :  ■  I   '  . 

."•■.'.[;'■!'-      .        '  '.  B'  • 
■  •         t  :  - .  '    :t  ]      V      ;      it  rJ f      y  * ..  "  ■.  i:  i .     ^.w    .    •  .  • 


.  •  ..i   c  •  . .  I  *   '  .  i..,k   '  i.  :  ^  li'    i«  •  • 

t-  '  •      •  -      |,  n  "  "I  «  »•  1. 1  \..''     .  '  .1  •  •» 

<;<,•■     ,  ■        k  .  .  I"  -      'I.  *  r.  «     c     J  • 

•  '  •   ■  .  f  ;  •  if'.i-       .        *    .    *  >   *  I  r.  *  ■  I  '  I '.  • .-  •  *  ■ 

■  ■.,  »       1   !      •■  .        :>     ■  V     :    :  '      ■  ;•  ;i-  -1,  •     ■  »     '  ■  I 

-     *.  li  rir  1  i'  ;     hi  1  ■  •  •       ;     !  '   ,  l  .        .  • 

- .    !        ..'•J  -l  :  t,  ■•'           ■  1  -1  -  ■  '    '  •  T  r--t 

.  I.-     ,(..  \   I         '  -  ■    'Til'        .       '■'■!.'•      "  -  i   '   -  '  iI  '    :i:  ► 

;       '  1    ^    '  .  ^  V  'T        1  ;  .1  *  t'  '      '  • 

.     -  r                    ■!  :>     k,i*uJe  ■  v        '  ■    '•       1        ;  '  • 

'r..'    "•CCt.*      ■  ,  "  -  •    t'»    •«•,  \  .  •    •  N  . 

'  .  <  '  :.     •      '  ■•'»•  ■        \;-  .  :!•  <  ..•,.:  «         ■  . 

-'.'!»•-■  <           :h    '"-^  'I'                      *    '          '■•  *'■>.          >i  t?.'    .  ■     I  i 
.  ,  p  .       >'!■.'             1,  ■'    •     4       .V                ^'    'i  IV  Si*' oir  ' 
t.       /   .  -  '   ,,  >.       iici*i    •      .\       '    ".I'lhrlr      •' ''   

»•.-:*  '  '     •  .,•  i'.         »  '    .         pi*i«»       i*; J.       f  «* 

ji         T-'J-l.    '.iv;.,    »  '   I  •     '  f-    ♦ ;  ^'  ■•   i«:  tf".'  -r  •        *'  • 

•  :   T  .  'I  I       .1         .      '•  .       *'■.»     j'.'.  t»  :  * 

.{        .        .•■•I     1  .1.  'f  I  .    •  .<.'.,    '     •  l- .>   ■  '.t." 

*  ".t.r,.f  *!j  ■  •  •• '  •  •   •■!     •<  1«  -.  '  •  /          "         •  •    t     .1  •  n  .  I  oTr  '  r 

'  .V./,  ,1       .  .         h  .jlit  • :  ^  ••  1  -  ■  •  .    ,                    [•        iBklJ  "  ♦  H'  .  ,  . 

ii-  ,'l       *  '  '                                   ir  f  1  .1,'  ^x,'i  .    M««  ■nn    1  j  .  «• 

i  "  V    •*    ;*"  v  *51           "  t  «     "  '»•'■..-.■>  I.' <•.  n        .    •  .,.•! 


"I                      I.  T 

*  '     .  ■  - 

•J  ■   M,  ; ,  '  .^jv 

■ 

»  .  V.  '  ■» 

V  •  fi^      t  I  •  '*  lu  r  .  » 

»'  »   o*"  ■}  • 

t.rti-  -'•  ,  i. 

sr-i. 

♦  I- 1  •  In-'.  <>:  r>< 

t'J  •  .    .        «^   V  Tl\l 

0  III  ^ . 

y  K.  .« 

 1. 1  >!• 

f  »•  r'-ii             '\  :\i 

'  I    i       "1  l«l 

n"   k    •.  -  '  1 

Iiij: 

...  ,^  , 

•          »  '.•  ».' :      •"  ••r  r* 

,)  .     '  ••  *     1  T  U  . 

»  t}..  r  •    «,  • 

t ' 

T 

1 

,  1  '      -  •   '  '  r.  i»i 

\  r 

I  J 

1  :..     .■.       f.  . 

-y  1-.... 

•  r  1  V.  •'    .   '  . 

II    .  •  !f<'      '.  • 

• 

'i  *       r  '  "'r^ih     '  .  '.i 

*" .  .r,  1  »           .  • 

.  .     r'l  h       '  . 

t 

•.•*:■;■        !■  ■>  r; 

■  'iij  ii  •  i«  i»  ■»  '  ' 

1  ^ 

<'rv.-'          i  ')>  h. 

1    ■    ' .              I  .  ■ 

•11/ ■•  •  I  1  V,.n  *• 

>   •  > 

*:   ■  ;i   ■  .T  •}  >ji«'i'i  '  '•.  -■- 

,  1.     ♦.  'i  >»V    1     '•  • 

»!>;••  M<'  : 

1    ■  !«■  :«!■'•?:.'<>    '  ■ 

1  !  ;    4                  ••   ►  l" 

*r  t-»  ■  J '»  ! 

■  I 

* 

1  i  I.   ♦  i  •  ; 

I.    1  ■  . 

Digiiizeo  b/  CaOOgle 


»."...'  I  '       .!i.n  S  t.  Kill 


Googl 


ANTISPASMODICS. 


APHIS. 


207 


1 1  in       operate  hy  this  in  prerrating  die  de> 

I"  itructionof  animal  xnattcr ;  Imt  this  is  obviously 
/Jiffcrent  from  their  rv^.\  antiseptic  power,  which 
the  experimcutd  of  rriugiti  prove  thcjr  pogsess. 

|i  Iheee    them  which  oonteiii  tannin  vaaj  operate 

''  from  this  princijile,  entering  into  cdinhination 
with  the  gtlatiu  and  albumen  of  animal  matter ; 
and  perhaps,  in  the  greater  number  of  cases,  their 

1  tOaoa  is  to  be  aaeribed  to  oombittatioiis  of  this 

!  kind  bdng  eetablished. 

Of  late  years,  it  hiis  been  disoovcrcil  that  the 
ftlumiaous  salts  are  eminently  possessed  of  the 
property  of  pxeeerving  animal  taatten :  thdr  bases 

ij  combining  with  geline  to  f  :ni  a  special  cora- 
poand,  the  acid  being  set  free.   M,  Gannal  found 

I  that  a  kilogramme  (about  2  lbs.  8  oz.  Troy  weight) 

1^  of  mlphale  of  alomina,  dissolTod  in  two  qnarts 

■|  of  water,  was  aofScient,  in  wint'  r,  to  preeetre  by 
iniection  a  hnman  b  xly  fresh  for  three  months. 

^  The  salts  of  alumina  might  doubtless  be  used 
with  great  advantage  as  external  applieations, 

J,  m  all  cases  requiring  the  topical  employment  of 
antiseptics.  Chlorine,  chlorinated  liirie,  and  cre- 
asote  are  all  powerful  antiseptics  and  disiafect- 

I  tats,  Charoonl,  mixed  with  erambs  of  bread  or 
linteed  meal,  and  applied  in  the  form  of  a  p«jul- 
tioe,  forms  a  valua1>le  applieatlon  tn  fetid  ulcers. 

I  See  articles  Chlo&ixx,  1)i8I5fectakts,  PuTiifiPAc- 

,  mar. 

i    ANTI8PASM0D ICS.   Medicines  which  cmm- 
t^ract  ftpasms  in  animals,  and  have  a  tendency 
to  alleviate  or  cure  spasmodic  habits  or  afifections. 
Opiinn  is  the  tnoet  powerfiil  aatiRpasmocHc,  and 
is  exceedingly  serviceable  in  cases  of  locked  jaw. 
Oil  of  turpentine  is  almost  a  spocific  fur  spapjn  in 
the  bowdsof  the  horse ;  and  variooB  essential  oils 
'  aert  a  genwal  sntispasmo^c  tendency.  But 
camphor,  assafintidn,  and  T&rions  other  Bubstan- 
which  opemto  ns  antispasmodics  in  the  hu- 
•  man  subject,  have  a  very  doubtful  effect  on  the 
j;  hofse,  or  may  be  considered  as  very  nearly  inert. 

ANTCHIA.  A  small  genus  of  herbaceous  plants 
,  .  of  the  .\maranth  tribe.    The  forked  species,  i4  >iy- 
diia  dichoimna,  grows  to  the  height  of  6  inches, 
'  '  and  is  a  biennial  weed  of  North  America. 

APARGIA  A  genus  of  perennial,  herlHiceous, 
I  wef-Jy  plants,  of  the  composit*!  family.  The  spo- 
j  ci*^  are  fourteen  in  number,  all  natives  of  Enrope, 
'  growing  to  the  height  of  six  or  twelve  inches, 
eanyingyeBowor  waage  Hewers,  and  possessing 
'  a  close  resemblance  to  dandelion.  Two  of  the 
'  jpeciea,  the  autumnal  and  the  rouf^li,  grow  wild 
in  Britain,  the  furmcr  on  meadows  and  ordinary 
il  psstores,  and  file  hitter  on  pastores  with  ftcfaalky 

,  ?  n :  and  one,  the  dandelion-lcaved,  groWS  wikt 

■>vl  the  lofty  mountains  of  Scotland. 
I    APATITE.    Native  or  mineral  phosphate  of 
\  iiais^  of  dmilar  oompodtion  to  bone  earUi.  It  is 
'  j  distributed  in  minute  proportions  through  every 
fertile  soil ;  and  occurs  in  a  crystalline  fonn  in 
many  kinds  of  rocks.    It  constitutes  small  crys- 
tals in  gvudtic  portions  vS.  plntonio  and  Tolcanie 
rocks,  as  in  the  minee  of  Johann,  Georgenstadt, 


and  8dbneebei^«  in  Oetaoany,  and  in  the  looee 

granitic  gravel  in  the  vicinity  of  Berlin;  it  oc- 
curs in  small  cn'stuls  in  the  syenite  of  Meifsen. 
and  iu  large  crystals  in  the  hyuiiite  uf  Friedrich- 
swem  in  South  Norway ;  it  is  found  in  hypers* 
thcne  at  Elfdalen  iu  Sweden,  at  T>obau  in  Saxony, 
at  Tuhlowitz  in  P.uhoinia,  and  at  Meiches  in  the 
Vogebberge, — and  in  the  last  of  these  districts, 
whidi  is  oelebrated  fbr  large  and  valuable  pro- 
duce in  wheat,  the  proportion  of  it  is  compara- 
tively lar-Te  ;  it  is  found  in  the  tnip  rocks  of 
WickcnsieiU;  llaiubcrg,  Cabo  de  Gata,  Lnachcr 
See,  and  other  places ;  it  occurs  in  various  meta> 
morphic  rocks,  particularly  t^coee  and  chloritic 
schists;  it  occurs  in  1ar?r>  yellow  crystals  in  the 
micaceous  schists  of  tVnarum  in  Norway ;  it  is 
found  in  the  calcareous  deposits  of  Fargas  in  Fin- 
land and  of  the  Lake  Baikal,  and  in  depo8it.s  of 
magnetic  iron  ore  in  %'arions  places  in  Sweden 
and  Norway  ^  and  it  occurs  in  the  limestone 
strata  of  Ambcrg  and  other  places,  and  in  the 
chalk  formations  of  Gape  la  Ilevc  at  Ilavre,  and 
Capes  Dl.^ncnoz  and  Qrisnca  at  Oalais.  See  Limb 
and  Phosphates. 

APERIENTS.  Medicines  which  are  gently 
purgative,  or  which  tend  to  keep  the  bowels  of 
animals  gently  open.  The  princip.il  ones  tisi  tl 
in  veterinary  practice  arc  aloes,  castor  oil,  epsom 
salts,  and  gtaubers*  salts. 

APII  ANANTHB.  A  little  Brazilian  weed,  of 
the  .\maranth  tribe,  and  very  elo-.  ly  alliod  to 
the  annual  cockscomb  of  the  grecuhouset*.  It 
constitutes  a  l^t^us,  comprising  only  one  spocies. 

APnERNoUSLL  The  Siberian  pine,— i>Mttf 
canhra.   See  Pine. 

APHIS, — popularly  J'latU-louse.  An  exceed- 
ingly extensive,  generally  diffused,  and  wonder- 
fully numerotis  tribe  of  minute  insects,  of  the 
order  h'imoptera.  Dr.  Leach  treats  them  as  a 
tribe  or  family,  under  the  name  of  aphides,  and 
divides  them  into  the  two  genera  of  aphis  or 
plant-louse,  and  eriosoma  or  blight>bng,»thc 
l.attor  gcnuR  comprising  about  one-fifth  of  the 
number  of  sixjcies  comprised  in  the  former ;  but 
they  are  treated  as  strictly  one  genus  by  Linnncus, 
and  by  all  naturalists  firom  his  time  to  that  of 
Dr.  Leach, — they  are  capable  of  subdivision  into 
at  least  four  groups,  by  marks  nearly  as  distinct 
as  those  of  the  group  eriosoma, — they  possess  as 
little  diversity  throughout  their  entire  numbers 
a.s  each  of  several  genera  which  have  never  been 
divided. — they  are  all  known  to  the  farmer  and 
the  gardener  under  the  common  name  of  plant- 
louse,  blighter,  or  blight-bug,— and  they  there- 
fore require,  for  every  purpose  of  distinctness  and 
utility,  to  be  treated  as  strictly  one  group.  Th(! 
name  aphis  means  in  Greek  a  bug,  and  is  derived 
from  a  word  whicih  signifies  to  suck  a  plant ;  and 
the  name  aphides  may  be  regarded  as  its  plttraL 
The  name  plant-loiise  seems  to  have  been  snig- 
gcsted  by  a  fancy,  that  the  aphis  infests  plants 
in  a  mmilar  manner  to  that  in  which  the  louse 
infests  man;  and  the  name  blighter  or  bBght- 
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bug  alludes  to  tlic  fact  that  the;  aphis  causes  ^ 
many  of  the  most  destructive  varieties  of  the 
mischiefs  aad  deaolationa  of  plants  which  have 
loi^  been  popularlj  termed  btighto. 
i      The  aphides  arc  vastly  mure  multitudinous, 
and  far  more  generally  and  minutely  diffused 
1  than  any  other  tribe  of  insects  ;  they  i^tiict 
•nonnouB  damage  upon  the  hop-grower,  entail 
I  many  serious  evils  upon  the  general  farmer,  are 
I  principal  pests  and  tormentors  of  the  gardener, 
I  and  perpetrate  devastations  in  temperate  Uiti- 
tadefli  whioh  correspond  in  eoine  degree  to  the 
devastations  perpetrated  by  locusts  in  warmer 
j  countries ;  and  yet  they  arc  individually  minute 
1  and  insigniticant, — ^they  arc  rarely  so  large  as  a 
[  mediaitMiiedloaBe,andofteaappeartothenBked 
eye  mere  moving  points, — they  form  fine  subjects 
of  microscopic  observation,  and  disclose  gorgeous 
I  tints,  wonderful  organisms,  and  an  astonishing 
I  economy  to  the  pocket  magnifier, — and  they 
I  conatitnte  the  microaoopie  world  of  animated  be- 
ing, the  crowded  communities  of  the  leave?  of 
I  the  forest  and  the  grasses  of  the  field,  the  para- 
I  diaaical  inhabitant*  of  the  perfumed  and  honeyed 
I  interior  of  flowers,  the  wonderful  counterparts 
1  on  plants  of  animalcMl  s  \u  n  at  r,  of  which  popu- 
I  lar  natural  history  has  written  su  many  glowing 
I  deicriptions,  and  the  fancy  of  many  thousande  of 
I  yonng  leameis  have  formed  auch  vivid  and  cx- 
'  aggerated  conceptions.    The  aphides  inliabit 
every  kind  of  plant,  from  the  Bumllest  grass  to 
I  the  most  stately  tree ;  and  sometimea  eziat  in 
'  myriads  upon  a  single  herl».  of  OdIj  tWO  or  three 
feet  in  height.    Thuir  species  Tvcro  supposed  by 
naturalists  uf  the  lost  century  to  correspond  in 
,  number  and  adaptation  to  all  existing  genera  of 
I  plantf ;  and,  though  only  about  seventy  have 
hcL'U  accurately  ohservLd  and  scientifically  de- 
scribed, they  possilily — if  varieties  or  minor  spe- 
cific dilieruuces  be  included — do  not  fall  short  of 
;  twdveor  thirteen  hundred.  Someoftheipedeain- 
■  habit  several  or  even  numerous  geuLTa  of  plants ; 
j  and  other  species  are  separated  from  one  another 
j  in  distribution  among  mere  varieties  of  one  spe- 
dei  of  phut ;  but  bj  frr  the  greater  number 
occur  in  strict  appropriation  of  a  distinct  species 
of  the  insect  to  one  precise  and  exclusive  genus 
or  species  of  plant, — each  variety  of  the  insect 
ha?ii^  its  own  dialinot  phnt,  and  recttving  from 
I :  it  th«  Bpodfio  naoM  bj  whidi  it  is  known  in 
;  science. 

I      The  feet  or  tarsi  of  all  the  aphides  are  two- 
!  jointed,  the  first  joint  very  short,  and  the  last 
vesiculous ;  the  mouth  has  the  form  of  n  sucker 
or  haustellum ;  and  the  ears  or  antennm  have 
six  or  seven  joints.  The  body  of  the  larger  divi- 
don— or  of  the  aphides  proper  as  distinguished 
;  from  the  erioBomae — is  soft  and  oval;  the  head  is 
[  small  and  placed  crosswise  ;  the  eyes  arc  entire 
j   and  semiglobular ;  the  cars  or  antenna  are  larger 
I  than  the  body,  often  bristle  or  thread  diapcd, 
j  sometimes  thickened  towards  the  tip,  and  com- 

I  prinng  seven  joints,  the  two  at  the  bass  very 

I 


short,  and  the  next  very  long  and  cylindrical ; 
the  sucker  or  haustellum  has  three  distinct  joints,  ; 
and  rises  from  the  under  part  of  the  head  between 
the  finrel^  neariy  perpoufioular  to  the  body ; 
the  winc^,  v.'hen  evolved,  arc  four  in  numlter.  the  i 
upper  pair  or  el-  fr  dhi  longer  than  the  undor  pair,  ' 
and  sumewhai  triangular ;  the  h^s  are  very  long  | 
and  ataidflr,  and  occasion  the  gidt  of  the  inaeet  ] 
to  be  awkward  ;  and  the  rump  on  each  side  above  ' 
the  vent  has  two  hollow,  immoveable,  horn-like 
members,  which  serve  to  discharge  the  curious 
sweet  liquid  popularly  called  the  honey  dew. 
Fifty-seven  sj)ecie9  of  this  great  division  have 
been  scientifically  described  ;  and  21  of  these  h.^ve 
the  ears  or  antenni»  long  and  tapering  like  a  j 
bristle,  ten  have  the  ears  not  tapwing  but  thread* 
like,  and  twenty-six  poasees  neither  of  these  char* 
actcri sties,  yet  have  nnt  been  observed  to  exhibit  |  ^ 
any  features  which  might  constitute  marks  for 
cliMsified  snbdi  vidon.  'Ch»  body  of  the  erioaoraa 
or  blight-bug  dividott  is  nSoaUy  covered  with  a 
light  silky  or  cottony  down  ;  the  abdum>  n  has 
neither  nimp-homs  nor  tubercles ;  and  the  ears  \ 
or  anteouB  are  short  and  thresd-dmped.  We 
need  hardly  remark  that  these  generic  charactoe  | 
of  aphis,  as  well  as  the  suhdrdiuate  characters  j 
which  mark  the  various  species,  are  ascertain-  | 
able  only  by  microscopic  observatioii. 

Almost  all  the  well  ascertained  species  poeaess 
interest,  either  direct  or  indirect,  for  the  farmer 
and  the  gardener ;  and — in  spite  of  both  the  i 
tediouaness  and  the  dryn(^  of  the  detail — they  I 
require,  or  at  least  well  deserve,  to  be  severaUy  ! 
indicated. — The  oat  plant-louse,  Apfn\^  arf  iur.  hu^  ' 
a  prevailing  greenness  of  colour ;  the  members  of 
its  rump  and  the  joints  of  its  legs  are  black ;  its 
head  and  the  first  joint  of  its  ears  toe  yellow ;  its 
CV"?  nrr:-  black  ;  its  legs  are  livid  ;  and  its  tail  < 
has  a  bristle.    This  species  is  found  in  the  ears  j 
of  oats,  barley,  wheat,  and  rye ;  and  it  is  supposed  , 
by  some  wxitets  to  be  the  cause  of  the  remark- 
able excrescence  calli  d  ergot  or  spur.    See  Er-  j" 
GOT. — The  cabbage  plant-louse,  x\pltix  bniAsictr,  is  i 
one-twelfth  of  an  inch  in  length ;  and  its  general  , 
colour,  when  unwinged,  is  pale  daify  gny,  with 
a  white  mealy  down  over  the  IkkIv,  and,  when 
winged,  dark  green,  with  the  head,  eyes,  and  I 
wing-ribs  black.    This  species  is  fuund  on  cab- 
bage, turaipB,  brooooli,  oaeliflower,  mustard,  and 
similar  plants ;  and  commences  its  ravages  about  | 
the  end  of  May  or  beginning  of  June,  and  con-  • 
tinues  them  tili  checked  by  the  frost.    It  madv;  | 
fearfiil  ravages  upon  cauliflower  in  1686,  upon  , 
cabbages  in  1833,  and  upon  turnips  in  1827  and  '  | 
1836;  and  it  may  usually  be  seen  in  myriads  un- 
der cabbagc-Ieaves  in  July,  and  hid  in  the  leaves  , 
of  the  crumpled  brooooli  so  late  as  the  end  of  ^ ' 
November.   Yet  the  Aphis  brattica:  as  a  spedes 
must  be  understood  as  incliHlirig  several  varie- 
ties.  The  male  of  it  greatly  maguified,  is  repre- 
sented in  PUjU  XYL  Pig,  1 ;  the  natural  dimen- 
sions of  tlie  male  in  Fig.  2  ;  the  female  in  Fig.  3 ; 
and  its  natural  sise  in  Fig,  4.   The  oheapest  , , 


Digiiizca  by  Googlc 


APHIS. 


IL 


tad  moitftdle  ncMMof  dertroying  the  ^/>Aw 
^ftutftcvr  is  soap-suds. — The  apple-leaf  plant- 
!)use,  Aphii  jiomi,  hn?  prevailingly  a  yellowish- 
greea  colour ;  its  cars  and  legs  are  blaokish- 
brown ;  iti  hetd,  tail,  bristle,  vui  lump-lioms, 
are  black ;  and  its  eggs  are  Uadk  and  OTa]» 
and  are  depoeited  on  the  spurs  of  apple-tree 
touicbes  i»  October,  and  hatched  at  the  bud- 
ding of  tlie  Imvm  in  spring.  Ihft  best  hhnuu  of 
destroying  tUs  epeeiaB  ia  aoap^etidSy  mixed  with 
t  >bacco-water. — The  pea  plant-louse,  A pkU  pui, 
when  unwinged  is  of  a  yellowish-brown  colour, 
and,  when  winged,  is  green,  and  IwB  its  wings 
tOBSpanati  This  species  is  often  very  destruo- 
tiveto  pease,  and  is  uiost  i  ffrrf  ivi  ly  comhated 
bj  catting  off  the  shuotd  and  leaves  which  it  at- 
titcks  bot  it  is  firequently  destroyed  by  a  small 
iafaMQinon  which  deposits  an  egg  in  ita  body. — 
The  vetch  plant-loase,  Aj'his  vicia,  has  a  prcviiil- 
iqglj  green  colour,  and  is  found  on  seYcral  spe- 
M  <tf  vetohw — The  oarrant  plant-louse,  Aphu 
nKi^  has  a  provailingly  shining-green  colour  ; 
I  'jt  its  eyes  .ire  black  ;  its  logs  are  Lrown  ;  its 
ears  are  as  long  as  its  body ;  and  its  tail  is  blunt. 
It  makes  the  under  side  oXcurraat  leaves  pucker 
op  iato  yteEiiwiah  or  xeddish  blister-like  psotn- 
k^ranceg;  it  app -ar?  singly,  or  in  pairs  on  leaves 
during  two  or  three  weelcB  in  spring ;  and  it 
afterwards  emigrates  to  younger  leaves,  and  ap- 
pesis  ipai  tbem  i&  ineradiUe  muslien  till  about 
the  middle  of  June  or  July.  The  host  nietliod 
of  combating  it  is  t*)  pick  oU'  the  leaves  which  it 
iUrUckfi. — The  pium-iuaf  plant-louse,  AphU  pruui, 
huaprafuHD^jgrseBidi  ooloiiv;  ita  eaieand 
IfgB  are  green  ;  its  abdomen  is  rused,  plaited, 
!tnd  dotted  on  the  rdcje  ;  its  tail  is  pointed  ;  and 
iUt  rump-horns  arc  thread-shaped.  This  species 
ialMs  and  oftaa  grievooslf  damges  the  laaTes 
Mii  young  shoots  of  plum,  apricot,  and  nectarine 
trtts,  and  may  be  combated  either  by  picking  off 
lite  leaves  which  it  attacks,  or  by  assailing  it 
vitbamiaEtiire  of  aoap-suda  and  tobacoo-water. 
—The  oak-shoot  plant-louse,  AphU  ^uercug,  has 
prenilingly  a  brownish -black  colour ;  its  ears 
aod  tike  joints  of  its  lege  are  a  rusty-brown ;  its 
liody  is  oompaifttively  la^ ;  and  ita  aaoker  is 
very  long.  This  qiecies  is  reprinted  in  Plat4 
i'lV.  ISff.  5,  of  its  natural  size,  and  with  its 
sucker  bent  nndcr  it ;  and  in  I'if/.  G,  greatly  mag- 
sified,  and  witb  its  waniktt  projecting.— The  xoee 
plant-louse,  ApkitfttO^it  of  a  green  colour ;  its 
ors  and  rump-boms  are  tipped  with  black  ;  its 
an  are  very  long ;  and  its  tail  is  pointed,  but 
las  aot  a  bristle.  It  infeela  the  lea^  aad 
young  shoots  of  rose  plants,  and  greatly  damages 
the  florification  ;  }mi  it  is  easily  dijstroyed  by  a 
tvaehing  of  soap-suds  and  tobacco-water. — The 
«iandle4tee  plniloiMe,  Aphis  euonymif  has  a 
prevailing  dark  or  black  colour  ;  ita  Isp  are 
pale,  with  bLicT-:  j'Mnts ;  its  wings  are  transparent, 
with  a  brown  spot  on  the  outer  edge ;  its  abdo- 
is  biev%  irfth  ekraAed  and  ponetttred  edge ; 
sad  its  tail-bristle  iaaa  long  aaitsramp-bOToa^ 


The  juniper  plant-louse,  Aphis  Juntpen,  is  varie- 
gated in  the  body,  and  has  Bhort»  thick,  and 
abrupt  ruhip  -  horns.     The  wormwood  plant- 
louse,  Aphit  absint/iii,  found  on  wormwood  and 
mugwort,  has  a  preWlingly  bladt  ooloor ;  its 
back  is  grayish,  with  a  large  brown  spot ;  and  its 
tail-l>ristle  is  erect.  —  The  willow  plant  lf»use, 
Aphia  salicisf  has  a  prevailingly  black  colour ;  its 
abdomen  is  dotted  with  white;  and  its  ramp- 
horns  are  yellow.  This  speeiee  is  stronger  and 
larger  in  the  body  than  most  of  the  aphides,  and 
is  able  to  attach  itself  to  the  bark  of  the  willow. 
A  rcpressntatioii  of  it  is  given  in  f^.  T^The 
tumip-leaf  plant-louse,  Aphis  rajxe,  is  nearly 
allied  to  the  cabbage  plant  lou.^o,  but  can  readily 
be  distinguished  by  its  long  tubes,  and  the  small 
apical  edb  of  its  wings.  The  head  of  the  male  is 
blackish ;  its  collar  i»  ochreous  and  brown ;  the 
disc  of  its  thorax  is  shining  black  ;  its  abdomen 
is  greenish  ;  its  spiracles  or  breathing-pores  arc 
brown ;  its  tubes  are  long  and  slender ;  its  wings 
are  iridescent,  and  have  light  brown  nervurcs ; 
and  its  feet,  its  da^.v'^.  and  the  tips  of  its  thighs 
are  bkck.    The  female  is  bright  green  sha- 
greencd,  and  has  fuscous  horns.    This  species 
abounds  on  the  leavea  of  the  English  tfumip  in 
the  latter  part  of  ptimmcr;  it  infests  carrots,  beet, 
.spinach,  tomat*^,  and  some  Other  plants ;  and  it  is 
now  pretty  widely  accused  of  causing  the  potato- 
rot,  and  Ins  thenoe  began  to  be  dedgnated  the  de- 
!  st  roycr  or  A/J^/'s  viutnfor.   The  male  of  it  greatly 
magnified,  is  re|)resent(:d  in  Fi'^.  8  ;  the  natural 
dimensions  of  the  male  in  Fi^.  9 ;  the  female, 
gxeatif  magnified  in  Fiff,  10 }  the  natnial  aiae  of 
the  female  in  Fiff.  11  ;  and  a  leaf  infested  with 
it  in  Fi';/.  12. — All  the  spLcies  now  enumerated 
belong  to  the  division  witli  bristle -shaped  an- 
tennas ;  and  the  ot  W  s{iecies  of  that  dirisioo 
arc  A.  vibumt,  A.  aUhaa,  A.  cardui,  A .  miB^ioUif 
A.  papamris,  A.  goncM,  and  A.  innacdi. 

The  maple  plant-louse,  Aj>his  acerisy  remark- 
able for  the  veiy  large  proportion  of  hon^-dew 
which  it  shedSi  has  a  prevailingly  brown  colour  ; 
its  ears  and  shanks  are  pale ;.  it*?  corselet  is  cylin- 
drical, narrower  than  the  abdomen,  and  thick  at 
the  sides ;  its  abdomen  is  heeled,  with  the  sidea 
plaited;  and  its  tail  is  blunt. — The  aider  plant- 
j  louse,  .<4^/<i*  aliii,  has  a  provuilingly  yellowish- 
white  colour ;  its  abdomen  has  tubercles ;  and 
its  eggs  are  green  and  oovered  with  a  whitish 
powder. — The  orache  plant-louse,  Aphis  atriplicis, 
found  on  the  tops  of  Atripl&v  horfcnsis,  has  a 
prevailingly  glossy-black  colour  ;  its  shanks  arc 
pale ;  its  oondet  is  nearly  bltint ;  its  abdomen 
is  pltdted  at  the  sides ;  and  its  tail  is  blunt. — 
The  birch  plant-louse,  AjJu'^i  l€f-»f-T.  has  a  mixcdly 
green  and  black  colour;  its  head  and  oorselet  are 
blaoh ;  ita  abdomen  is  green  tipped  with  brown ; 
its  Isgs  axe  Uaek ;  its  Khanks  are  pale ;  its  rump- 
horns  arc  green  and  short ;  and  its  wings  have 
three  black  bands  and  greenish  wingribs. — The 
pine^eaf  plant-louse,  pineti^  found  on  the 
leaves  of  the  8cot<di  pine,  is  previ^gly  blade ; 
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Its  body  is  dusted  over  with  a  kind  of  white 
powder ;  its  hind  legs  are  long  uiul  fringed;  and 
its  eggs  are  black  and  shining. — The  pine-branch 
plant-loiise,  A phin  piui,  found  on  the  young  shoots 
of  the  Scotch  pine,  and  formii^  a  kind  of  galls 
like  email  pine  cones,  hns  ti  gmyish-brrrwii  colour 
mingled  with  red ;  its  body  is  one-sixth  of  au 
inch  in  length ;  its  rump-honis  are  short  and 
teat-like;  its  belly  is  yellowish-brown;  and  its 
eggs  are  glossy  black  and  oblong. — The  oaTv-Ieaf 
plant-louse,  Aj/hi.i  rohori.%  has  a  prevailingly 
black  colour ;  its  ears  aie  Uvid  and  tipped  witii 
blaek;  its  thighs  arc  msty-^ed ;  its  body  is 
large  and  somewhat  globular ;  and  its  aT)domen 
has  very  short  horns  on  the  middle. — The  dock 
plaut-lottse,  Aphu  rumicis,  is  prevailingly  black  ; 
its  ean  and  dianlcs  are  pde ;  its  body  is  opaqne ; 
its  abdomen  is  raised  and  plaited ;  and  its  tail  is 
furnished  with  a  short  bristlc.^ — The  linden  plant- 
louse,  ApiiU  tilue,  has  a  prevailingly  greenish- 
yeUow  ooloar  with  Uadc  dots ;  its  ean  and  lees 
arc  variegated  with  white  and  black  ;  its  corselet 
has  a  black  lateral  line  on  each  side  ;  its  abdo- 
men is  blunt,  with  four  lines  of  black  dots ;  and 
its  eggs  are  hktk  and  eoirered  with  «  fHiile 
down.— The  ehn  plant-louse,  Aphis  vlmi,  has  a 
prevailingly  rusty-black  colour ;  its  body  is  cov- 
ered with  longish  white  down ;  its  ears  are  very 
large  ;  its  wings  are  transparent  and  very  long, 
and  have  a  small  brown  spot  at  the  outer  edge ; 
and  its  rump  }iorns  are  indistinct.  The  ton  spe- 
cies now  enumerated  are  those  whose  ears  are  not 
tapering,  but  rather  thread-bhaped. 

The  bean  plant'l<Nise,  bean-ddidun,  or  collier, 
Aphis  faha\  has  a  deep  black  colour,  and  has  be- 
come familiar  to  the  most  common  observer  from 
its  swarming  on  the  tops  of  bean-plants  about 
the  time  of  thdr  beginning  to  pod.  It  infests 
the  tops  of  all  varieties  of  beans,  spinage,  and 
several  othfr  plants,  and  is  very  destructive  to 
crops.  Whenever  it  appears,  the  tops  of  all  the 
plants  in  a  bed,  dtTirion,  or  field  on^t  to  be  out 
off  into  a  receiving  vessel  with  a  diarp  Imift  or  a 
pair  of  scissors ;  and  if  it  reappears,  another  sec- 
tion of  the  tups  of  all  the  plants  ought  to  be  cut 
off.— The  hop  plant4ou8e,  Aphia  hurnvti^  has  a 
prevajlingly  green  colour;  its  ears  and  rump- 
horns  are  tipped  with  black  ;  and  it  closely  re- 
sembles the  rose  plant-louse,  but  is  smaller.  It 
is  found-HHOt,  as  is  usually  asserted,  on  previously 
diseased  plants,— but  on  the  youngest  and  health- 
iest ler>,ve'^  nTid  shoots  of  the  hop.  In  many  years, 
it  inflicts  great  and  extensive  injury  upon  the 
hop  crop;  in  some  years,  as  iu  1793  and  i71>8,  it 
caused  the  entire  crop  to  ftil ;  and,  in  spite  of  the 
hop  gruundg  being  confined  to  portions  of  only 
two  or  three  counties,  it  has  occasioned  to  the 
hop'growers  of  Ktiglaud  the  Iojjjb  of  very  many  thou- 
sands, we  might  perhape  say  millions,  of  pounds 
sterling.  Syringing  with  soap-suds  and  tobacco 
water  is  a  partial  remedy ;  topping,  as  in  the  case 
of  the  bean  plant-louse,  would  be  quite  effectual, 
but  would  damage  the  plants ;  and  a  really  good 


and  thoough  remedy  has  yet  to  be  invcntedv— 
The  carrot  plant-louse,  Aphi*  danci,  has  a  pre- 
vailingly dark  yet  diversified  colour ;  its  ears  are 
bkck,  but  pale  at  tiie  base ;  its  head  and  oondet 
are  brown ;  its  abdomen  is  green,  with  a  bbck 
blotch  at  the  tail;  and  it?  legs  are  black.  It  'ic- 
curs  on  the  umbels  of  carrot  plants,  and  prevents 
or  damages  the  foxmation  and  ripening  of  tbe 
seed.  As  soon  as  it  is  observed,  it  ought  to  be 
assailed  vr'ith  For\p  suds  and  tobacco  water — ^The 
gooseberry  plant-louse,  AphU  grmstdarux,  is  of 
a  light  green  colour  when  young,  and  of  a  dark 
green  oolour  when  dd.  It  appears  on  the  tv^ 
and  leaves  of  the  goo.seberry  plant  in  AprH  andis 
**onn!times  very  destructive  ofthe  iVuit.  i  he  cin- 
mon  people  iu  the  middle  districts  of  Yurksiiire 
imagine  the  swanns  of  it  to  be  oooaooned  by  tite 
smoke  of  Leeds.  It  may  be  partially  destroyed 
by  soap-suds  and  tobacco  water;  but  is  more 
effectually  combated  by  picking  off  the  infected 
leaves. — ^The  cherry  plant-louse,  AphU«ermf\m 
prevailingly  a  glosflj  black  colour ;  its  shanks  ud 
the  middle  of  it.i  cars  are  pale ;  its  corselet  i?  rM 
dish  browu  above,  and  quite  red  beneath;  its  fore- 
feet are  pale ;  its  otiier  feet  are  black,  with  white 
spots ;  and  its  l)ody  is  stout,  plump,  and  egg- 
shaped.  It  infests  the  leaves  of  the  cherry-tret, 
and  generally  inflicts  great  dams^e.  It  com- 
mences its  devastations  about  ttie  end  of  April  or 
beginning  of  May ;  it  rapidly  multiplies  frem  that 
time  till  June ;  and  it  then  leaves  the  trees  and 
does  not  reappear  till  September.  All  trees  at- 
tacked by  it  ought  to  be  syringed  with  soap-suds 
and  tobaooo  water.— The  lettuce-root  plaatJoiiK, 
Aphis  radici  lactuccr,  has  a  greenish-w  hite  colour, 
and  is  comparatively  large  and  plump.  It  occurs 
under  ground  about  the  crowu  of  the  roots  of 
lettuce  and  endive  i  and  is  most  abnndaiit  in  aa- 
tnniij.  A  community  of  ants  usually  environ  tbe 
roots  attacked  by  it,  in  order  to  feed  "n  its  honey 
dew ;  and  they  contribute  even  more  powerfully 
than  itadf  either  to  ruin  the  plants  or  at  least  to 
inevent  them  from  seeding.  See  article  Aht. 
Soap-suds  ought  to  be  copiously  poured,  and  the 
soil  firmly  trodden  in,  around  the  roots  cf  alt  ia- 
feoted  lettuces  and  endives.— "Hie  enrrant-roet 
plant-louse,  Aphis  raih'ci-  ?  , '  is  comparatively 
small  in  size,  has  a  buff  or  flesh  colour,  and  is 
covered  with  a  sort  of  cottony  down.  It  attacks 
the  roots  of  currant  leaves,  and  causes  the  leaves 
to  fell,  from  the  middle  of  July  till  the  «id  of 
September;  and  it  then  becomes  winged  and 
migrates.  It  is  best  combated  by  soap-suds  and 
the  treadiug  in  of  the  soil. — The  vine  phuxt-louse, 
Aphii  vitit,  has  a  prevailingly  greenish  ooloar; 
its  abdomen  is  brown  on  the  back ;  and  it  has  a 
brown  dot  between  the  ears.  It  works  gri'st 
havoc  upon  the  vin^  of  vinous  countries,  bat 
probably  has  not  found  its  way  into  Oieat  Bri- 
tain.—The  idna  or  elder-tree  plant-hm^  Aphu 
sanihuci,  is  comparatively  large  in  site,  and  h« 
a  prevailingly  black  colour,  with  three  white 
streaks  on  each  of  its  sides;  and  the  base  of  its 
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abdomen  has  a  small  dot  on  each  side,  and  a 
singla  dofc  nm  the  tail — ^The  raspbeny  plant- 
loase,  Aphis  ruii,  is  one  of  the  largest  of  the 
plant-lice ;  it  makes  its  attacks  about  the  time  of 
the  xufiberrj  frvdt  being  ripe ;  and,  as  it  canuut 
be  ia/infed,  it  often  miilcea  great  devaetation. — 
The  allow  phntloiiae)  Aphis  eapmgy  found  on 
the  Salix  capmt,  haa  a  prevailingly  pr^n  colotir, 
which  becomes  pale  at  the  sides ;  its  eyes,  its  ears, 
lodtke  tq«  of  its  lega  are  Uadt ;  and  its  abdo- 
■MB  il  pointed. — The  chief  of  the  remaining 
well-ascertained  aphides,  not  belonging  to  the 
eriosoma  or  blight-bug  division,  are  the  sorrel 
aphis,  blade  with  a  gnea  band,  and  mbabtting 
the  common  sorrel ;  the  ashweed  aphis,  bhick,  and 
iii}ialiting  the  ^Kijojuidium  poJ<ifjrarta ;  the  blm 
Fetch  aphis,  iixhabiting  the  Vicia  eracca;  the 
■nF-wort  aphis,  inhabiting  the  Sfrrahda  arvenii*; 
tits  knapweed  aphis,  with  black  body,  white 
lings,  and  brown  tail,  and  inhabiting  the  Cenr 
taam  jacea;  the  lettuce  aphis,  green,  and  in- 
habiting the  leaves  of  the  garden  lettuce;  the 
nudfinwort  i^this,  with  black  head  and  corselet 
and  greenish  suclier  and  abdomen,  and  inhabit- 
ing the  tV*r^win//«*7?j«w  h'vcardherivxn  :  the  lov- 
ajge  aphis,  comparatively  large,  dark  lu  colour, 
Toykag  in  the  ears,  thickened  and  punctured 
in  the  sides,  and  inhabiting  the  common  lovage ; 
the  lampwort  aphis,  black,  and  inhabiting  the 
Ljcknii  dioica;  the  water-Uly  aphis,  prevailingly 
grata  jet  variegated,  and  inhabiting  various  kinds 
of  aquatic  plants  ;  the  bird  cherry  aphis,  inhabit- 
ing the  hagberry  or  bird  cherry  tree ;  the  pars- 
nip aphis,  inhabiting  the  garden  piu^nip ;  the 
plantain aphii^ inhalntipg  the  young  stemtof  the 
plantain ;  the  primrose  aphis,  laying  eggs  which 
change  from  green  to  black,  and  inhabiting  the 
auncula,  the  polyanthus,  and  some  other  species 
tf  irimula;  and  the  seabiose  aphis,  inhabiting 
denl'i  bit  and  other  species  of  scabiosa. 

Thewoolly  blight,  American  blight,white  blight, 
or  apple  blight  bug,  Eriottma  mali,  Aphit  lani- 
jtra,  or  Aphit  kmata.  Is  one  of  tht  most  vnaarko 
able  and  mischievous  species  of  the  whole  of  the 
aphis  family.  It  infestii  ap|)lo  trees,  and  gome- 
times  reduces  entire  orchards  to  sterility.  It  is  of 
c^nparatively  middle  size,  and  has  a  pitch  brown 
c  1  >ur,  but  envelops  itself  in  a  white  tSSkj  down. 
In  spring,  a  slight  hoariness  appears  upon  the 
bnnches  of  infested  trees ;  as  the  season  advances, 
this  hoariness  increases  and  becomes  cottony ; 
aai  about  the  middle  or  toward  the  end  of  sum- 
mer, it  looks  like  a  vestment  of  thick  duwn  upon 
the  lower  sides  of  the  bninches,  and  is  sufficiently 
long  and  pendulous  to  be  at  times  sensibly  agi- 
tated hf  the  air.  A  multitude  of  small  wingless 
insect?,  the  woolly  f)r  American  bli^^t-bugs,  will 
be  found,  on  fxnn^i  nation,  to  lie  concealed  in  this 
downy  isubstaaa;,  and  to  be  preying  beneath  it 
<4>on  the  bark  and  juices  of  the  tree.  The  albur- 
nnrn  or  sap  wood,  being  wounded  by  them,  rises 
up  in  excrescences  and  node? ;  the  >»mneh,  de- 
prived uf  its  nourishment,  becomes  sickly,  loses 


its  leaves,  and  perishes ;  branch  after  branch  is 
assailed,  beoomes  leafless,  and  dies;  and  finally 

the  stem  and  roots,  deprived  of  every  connexion 
with  living  leaf  and  branch,  decay  beyond  all 
reach  of  remedy.  In  autunm,  the  insects  are  dis- 
persed by  the  winds  and  rains,  and  secrete  them- 
selves in  the  crannies  of  aaj  nnghbouring  sub- 
stance. *'  Should  the  savoy  cabbage  be  near  the 
trees  whence  they  have  been  dislodged,  the  cavi- 
ties of  the  under  sides  of  its  leaves  are  commonly 
favourite  asylums  for  them.  Multitudes  perish 
by  these  rough  removals,  but  numbers  yet  re- 
main ;  and  we  may  find  them  in  the  nodes  and 
orewioes,  on  the  under  sides  of  the  branches,  at 
any  period  of  the  year,  the  I<»ig  cottony  vesture 
Voing  removed,  but  still  thi'y  arc  enveloped  in  a 
tine,  short,  downy  cluthiug,  to  be  seen  by  a  mag- 
nifier, proceeding,  apparently,  from  every  suture 
or  pore  of  their  bodiee,  and  protecting  them  in 
their  dormant  Ktate  from  the  moisture  and  frosts 
of  our  climate.  This  aphis,  in  a  natural  state, 
usually  awakens  and  commences  its  labours  very 
early  in  the  month  of  Ifardi ;  and  the  hoariness 
on  its  body  may  be  observed  increasing  daily; 
but  if  any  infect'^  l  1r;inch  be  cut  in  the  winter, 
and  kept  in  water  m  a  warm  room,  these  aphides 
will  awaken  qteedily,  spin  their  oottonj  wests, 
and  feed  and  discharge,  as  accustomed  to  do  in  a 
genial  peri'-on."  This  very  destructive  aphis, 
greatly  magmhed,  is  represented  in  Fi</.  13,  J'lale 
XVL;  and  an  apple-brandi  infected  with  it,  is 
represented  in  Fig.  14.  Numerous  methods  of 
destroying  it  have  been  proposed  and  tosit'^d  ;  but 
some  are  expensive,  some  are  very  diriy,  and 
some  are  eitiier  wholly  or  partially  inefficient. 
The  best  of  the  methods,  as  to  at  onoech^pness, 
cleanliness,  and  efficiency,  are  syringing  with 
soap-sud.s  and  tobacco  water,  minutely  brushing 
with  Bpirits  of  turpentine,  brushing  with  a  mix- 
ture of  three  parts  of  soap-lees  and  one  of  oil  of 
turpentine,  and  brushing  with  brown  impure 
pyroUgneous  acid. 

The  plum  blight-bug,  EHowma  prwnit  is  often 
confounded  with  the  American  or  i^ple  blight- 
bug,  but  is  a  perfectly  distinct  ppecies,  and  in- 
fests the  younger  iiranches  of  plum,  apricot,  nec- 
tarine, and  peach  trees.  It  passes  the  winter  in 
chinks  and  cracks  of  the  bark  of  the  trees,  mul- 
tiplies prodigiously  in  spring,  and  often  renders 
the  fruit  of  the  trees  not  worth  gathering.  The 
methods  for  destroying  the  apple  bUght-bug  will 
be  equally  efficacious  against  the  plum  blight- 
bug  ;  but  they  ought  to  be  kept  from  ccmtact  with 
the  fruit. — The  ash  blight-l)Ug.  En'osnuut  fnu  ini, 
found  on  the  branches  of  the  ash-true,  has  a. 
mixedly  green  and  blade  colour;  its  abdomen  is 
green,  but  has  the  edges  black ;  its  head  and  its 
corselet  are  hLick  ;  and  its  cars  and  legs  are  vari- 
egated.— The  pine  biight-bug,  Erio«oitui  pineti, 
found  on  the  8ootdi  pine,  hasprewailingly  a  black 
Cob  Ml r,  concealed  beneath  a  covering  of  white 
mealy  down;  and  its  bind  legs  are  long  and 
i  fringed. — The  puree  blight-bug,  Eriosoma  bur- 
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mriOf  found  oa  the  leaves  of  the  black  poplar, 
and  MmiiBg  them  to  take  the  form  of  &  purse,  is 
of  a  doll  brown  ooloQTt  aomewliftt  translucont ; 

its  sides  arc  gibbous ;  nnd  its  cars  are  short. — The 
aspen  blight-bug,  Uriosoma  popu/i,  found  on  the 
ToUed  leaves  of  the  upen  tree,  is  diversified  in 
ooloar;  its  head  and  its  corselet  are  black  ;  its 
ulidomcn  is  greenish;  and  its  win^s  arr  xvlrit'  , 
I  with  the  outer  niari^n  binck. — The  nettle  blight- 
.  bug,  Eriosoma  uriicu!,  fuuud  on  the  stems  and< 
lea'veec^tbe  oonmon  nettle,  has  a  ptevaalin^f  I 
black  colour ;  its  abdomen  exhibits  a  brazen  hue ; 
j  its  wings  are  white,  with  parallel  black  veins ;  its 
I  wing'rib  is  brown ;  its  legs  arc  black ;  and  its  tail 
has  an  abrupt  bristle^The  principal  oilier  ireD* 
defined  a|ilddes  of  the  blight -bug  or  erioiotna 
division,  are  the  hawthorn  blirrht-buar,  compara- 
tively small,  discharging  a  profusion  of  honej 
dew,  and  inhabiting  tike  shoots  and  young  leaves 
of  hawthorn  plants ;  the  beech  blight-bug,  inhab- 
iting the  Ifaves  of  the  beech  tree ;  the  ppnice 
blight-bug,  inhabiting  the  branches  of  the  spruce 
fir;  the  ehn  blight -bug,  inhabitii^  tiie  rolled 
leaves  of  the  elm ;  and  the  honeysniUe  bUgbt- 
bug,  inhabiting  the  ljr>ney8uckle  plant. 

The  aphides,  in  their  economy  of  pairing  and 
reproduction,  are  the  most  remarkable  animals 
yetknomL  Bonnet,  Bann,  Beanmnr,  Trembley, 
Lyonnct,  and  other  natunxlists,  ascertained,  by 
experiment  and  observation,  some  facts  in  this 
economy  so  wonderful  as  to  l»e  utterly  incredible 
except  on  hig^  and  oompKcaled  anthoiitj.  Bon- 
net selected  a  plant-louse  which  he  liad  seen  bom 
the  instant  before  of  a  mother  without  wineR, 
and  placed  it  upon  a  leafy  spindle-trcc  branch, 
which  he  had  earefiilly  and  ndnutely  asoertidned 
to  be  free  from  the  presence  of  any  other  indivi- 
dual aphis.  He  fixed  the  branch  with  the  insect 
in  a  phial  of  water,  placed  the  phial  in  a  garden- 
pot  of  tnooM,  eovered  the  whole  with  a  ^lass  ves- 
sel, and  so  completely  buried  the  edges  of  the 
vessel  in  the  mould  that  there  could  not  possibly 
be  any  communication  between  the  imprisoned 
insect  and  the  external  world.  lie  commenced 
:  his  experiment  on  the  SOtb  of  |fay ;  and  day  after 
day,  he  hourly,  from  five  in  the  morning  till  nine 
[  or  ten  at  night,  watched  the  insect  with  a  mag- 
;  nifying  glass;  and  be  found  that  it  four  tinier 

I  changed  its  skin,  and  grew  like  a  caterpinar,  that 

I I  on  the  1st  of  June  it  produced  a  living  young 

I  insect,  and  that,  from  that  date  till  the  22d  of 
the  same  month,  it  brought  forth  ninety-five 
young  insects.  Baihi  made  sirailar  experiments 
I  and  obaarvatiooanpon  the  poppy  plant-louse  and 
the  rose  plant-lonso,  and  found  them  also  to  pro- 
duce progenies  of  young  without  having  paired. 
;  Trembley  put  an  elder-tree  plantJouae  on  a  slip 
i  of  elder,  enclosed  this  in  a  gfaiss  tube,  plunged 
one  end  of  the  tulio  in  water  and  plugged  the 
other  with  cotton,  and  found  the  insect  about 
two  months  after  bsg^miing  to  produce  young, 
and  subsequenUj  producing  more  at  intervals 
according  to  the  temperature  of  the  atmosphere. 


Trembley's  breeding  apparatus  is  shown  in  Fi^f, 
15,  Male  X VI.yf(Mnmn^n  in  Fiff.  IB,  Bonnet,  not 
contented  with  his  first  experiments,  instituted 
a  new  series,  and  ascertained  that  at  least  fivt? 
generations  of  the  elder-tree  plant-louse,  and  no 
fewer  than  nine  generations  of  the  oak  plant- 
louse,  maj  be  produced  withoot  any  pairing. 
I  y  mn  t  afterwards  confirmed  these  ulterior  ob- 
servation.s  of  Bonnet;  and  Duvan  observed  some 
individual  plant -lice  during  seven  oonsecutiTe  ; 
months,  and  fimnd  eleven  generations  to  bo  pvo- 
duced  without  pairing.    This  extraordinary  and 
truly  wonderful  fecundity  of  femnle  aphides,  how- 
ever, becomes  exhausted ;  and  pairmg  becomes  as 
indispensable  for  its  renewal  as  it  is  for  the  re- 
production of  any  other  animaL  Tet  the  female, 
after  having  paired,  docs  not  produce  living 
young  but  eggs  or  a  kind  of  pupa;  resembling 
eggs ;  the  insecia  evolved  firom  the  eggs  prodnoe 
living  young  oneawttiiout  pairing ,  s^the  young 
of  successive  generations  till  the  approach  of  j 
pairing  time  are  females;  and  in  autumn  or  at  ; 
the  diMB  of  summer,  when  foonndity  is  ezhansted  I 
and  pairing  becomes  necessary  for  its  renewal,  ! 
some  males  are  produced.  How  mighty  and  glori-  | 
ous  are  the  evidences  of  the  Divine  skill  and  super-  j 
intendence  throu^out  each  of  the  infinite  divert  ! 
sities  of  organism  and  economy  among  creatmraa ! 

The  rapidity  with  which  the  aphides  multiply  \ 
is  almost  as  astonishing  as  their  peculiar  mode  ■ 
of  generation.   Calculating  on  the  data  of  Bon-  : 
net*s  obeervationB,  reokening  90  for  the  first  gen-  | 
eration  from  a  single  mother,  and  supposing  that  j 
each  individual  will  be  equally  prolific  with  the  ! 
parent,  the  second  generation  will  amount  to 
8,100,  the  thirdto729,000,  the  fourth  toeft,eiO,000, 
the  fifth  to  6,904,900,0(X^,  and  the  ninth  to 
350,970,4S9,(X)0,000,0(X).    Yet  several  naturali.^ts 
estimate  the  increase  at  considerably  greater 
rates;  and  Dr.  BidiardsoB,  in  portimlar,  cal- 
culates the  ninth  generation  to  amount  to 
25,0fi5,003,7on,000,000,000,  and  doesTif>t  include 
in  this  number  the  g<meration  of  pupec  immedi- 
atcly  before  winter  for  the  renewal  of  the  race  or  , 
progeny  of  the  following  aeasoii.  ID^or  reoorda  ' 
that,  in  September,  IPSO,  he  saw  swarms  of  the  | 
apple  bug-blight  alighting  in  cloTtd"?,  nnd  cover-  ! 
iug  every  kind  of  tree  or  pkuit  witliin  the  space 
on  whidh  they  aK^ted;  and  White  of  Selbome 
says,  "  On  the  first  of  August,  about  half-an-hotur  I 
after  three  in  the  afternoon,  the  people  of  Sel- 
bome  were  surprised  by  a  shower  of  aphides 
whidi  fell  in  these  porta.  They  who  were  walk-  ! 
ing  the  streets  at  that  time  found  theniKlves  ' 
covered  with  these  insects,  which  settled  also 
on  the  trees  and  gardens,  and  blackened  all  the  | 
vegetables  where  they  alighted.  These  arauc^ 
no  doubt,  were  then  in  a  state  of  emigration,  and 
shifting  their  quarters,  and  might  perhap?  o  me 
from  the  great  hop  plantations  of  Kent  and  Sue- 
sex  ;  the  wind  being  that  day  at  nordL  They  i 
were  observed  at  the  same  time  at  Faxnham  and  | 
all  along  the  vale  at  Alton.*' 
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The  mother  plant-Uoe,  afler  producing  a  full 
geiwistioii  of  young  ajrfikkflybeMoie  mwllcr  and 
'  liltar  than  before,  and,  in  probably  all  instances, 

Tery  soon  die.    Somo  sppcies — perhape  nearlj  all 
ike  species— o£  aphides  pasa  tUe  wiuter  only  or 
tfaieiy  in  A»  eBHtote>  tXt  the  perftct  inwoto 
^iag  about  the  comneaoement  of  winter,  and 
the  progeny  of  tlio  next  year  being  hatched  by 
the  heat  of  spring.  Tet  just  m  female  wasps  and 
fooale  humble  beeS)  after  having  paired  in  au- 
tonn,  and  anrrived  all  tbe  aalee,  find  eheto 
daring  winter,  and  rt  m.iin  ready  to  bring  forth  a 
namerous  prosreny  hi  sjnintT.  so  many  of  the  per- 
fect apliides  pass  the  winter  in  sheltered  places, 
tad  indall  the  acanty  nowrislmiep*  wUoh  they 
require  either  from  the  perennial  portions  of  their 
own  proper  plants,  or  from  plants  of  similar  char- 
icter  or  juioea  to  their  own.  In  Sweden,  where 
IIm  ooH  ef  wHrtw  is  randi  note  aeiera  than  in 
England,  the  Aphis  pitu  Vtxm  through  the  win- 
ter oa  the  branches  of  pines ;  and  both  in  Eng- 
I  l^d  and  oa  the  <x>ntinent,  females  of  the  8e7eral 
^  spcdea  wUdh  feed  on  figneocu  plants  may,  by  any 
I  careful  and  minute  obserTer,  be  seen,  in  the  very 
!  middle  of  winter,  in  th^^  rhinks  or  cracks  of  the 
branches  of  trees.    "  Towards  the  end  of  Decem- 
ber and  the  bcginnii^  of  J anuary,"  says  R(»tumur, 
i  ■*!  have  seen  aeveral  plaa^4iee  en  the  buds  of 
young  Ehoots  on  a  peach-tree,  aflor  some  days  of 
i  gevere  frost.    Those  were  windess  females,  very 
I  plump,  and  full  oi  young/    isvcn  species  whose 
I  Donnal  pianlB  are  heibMeoos  and  eithw  annual 
m  cultivation  or  perennial  only  in  the  roots,  sssm 
_  t^^^  have  little  difficulty  in  temporarily  accommo- 
I  dating  thcmselv^  even  in  sunmer  upon  other 
phnts,  or  in  finding  during  winter  an  the  scanty 
!  Moiidinieilit  whidi  they  require.  Several  species 
I  <^  our  native  plant-li"*'  mnv  nlmn^-t  constantly, 
'  both  in  summer  and  iu  winter,  be  seen  infesting 
,  ths  kndnr  eoEotio  plants  of  our  rooms  and  our 

I  ^  gnsn^ooaes.  The  bean  d<^hin,  even  when 
'  plenty  of  fresh  bean  plants  are  in  the  immediate 

vicinity,  may  be  occasionally  seen  spread  over  a  bed 
:  of  spinagc  or  dispersed  among  plants  of  the  goose- 
'  iMitftmity;  the  cabbage  aphis  may  often  he  seen 

upon  mustard  plants,  and  sometimes  upon  rad- 
'  ifih(s> ;  and  the  rose  aphis  may  occasionally  be  ob- 

served  upon  lavateras,  chrysanthemums,  and 
!  pdargoniuma.  AO  attempts  to  oombat  or  ester* 

I I  minate  af^des,  therefore,  ought  to  be  conducted 
j  on  the  assumption  that  fertile  females  may  }\<- 

found  in  considerably  different  situations  from 
,  I  their  nodrmal  onei^  and  may  even  retain  their 
■  vitality  and  he  natoiiiig  their  laeundity  during 
■|  winter. 

8ome  entire  species  of  aphides,  and  certain  por- 
;  tioosorgenerationB  of  other  species,  appear  to  be 
1  migratory.  AU  the  individuals  oftiie  li^Aw  Au- 
muli,  though  sufiicitMtl-;  numerous  to  cover  the 
I '  leaves  of  the  hop  plantations  in  millions,  have 
I  been  observed,  for  several  succestuve  years,  to  dis- 
>  appear  soon  after  mid-sunnier.  The  bean  dol- 
I  phiB,  the  aebra  plant-louse,  and  some  other  spe- 


cies, are  also  seen  to  make  a  total  disappearance 
at  some  period  in  summer ;  and  thou|^diey  may 
in  some  instaaoes  die  on  or  near  the  place  where 
they  disappear,  yet,  in  the  majority  of  instances, 
they  obviously  migrate  either  to  other  diftricts 
to  obtain  supplies  of  food,  or  to  the  seapooast  to 
be  drowned  and  washed  away  in  the  same  man- 
ner as  the  locusts  of  oriental  countries.  "  I  once," 
says  a  naturalist,  "  witnessed,  to  my  great  annoy- 
lince,  an  emigration  of  aphides,  when  travelling 
in  the  Isle  of  Ely.  The  air  was  so  Ml  of  them 
that  they  were  incessantly  flyini^  into  my  eyes, 
nostrils,  (tc,  and  my  clothes  were  covered  by 
them;  and  iu  lbi4,  in  the  autumn,  the  aphides 
were  so  abundant  fi»  a  few  days  in  the  vicinity 
of  Ipewieh,  as  to  be  noted  witL  surprise  by  the 
most  inctirimis  observer."  The  provision  made 
by  the  Creator  in  their  organism  and  economy, 
for  enabKng  them  to  mignU^  snd  for  regulatmg 
the  Ume  and  the  extent  of  their  migrations,  has 
the  pr\nie  wonderful  character  as  the  laws  of  their 
rt'pruduution.  In  spring,  all  the  aphides  which 
appear  are  wingless  fomalss;  as  the  season  ad- 
vances, some  winged  females  appear  and  remove 
to  a  distance  ;  in  the  now  quarters  of  the  wingeil 
feniales,  most  of  the  m  xt  j^eneratiun  are  wingless 
feuiales  \  and  in  autumn,  at  tlie  appearance  of  the 
last  fenevatioa  of  the  season,  most  of  the  males 
are  wingless  to  retain  them  with  the  main  body 
of  the  females  on  the  spot,  and  a  few  are  winged 
to  enable  them  to  migrate  to  distant  colonics. 
The  winged  insects,  both  male  and  female,  pair 
with  the  wingless  ones ;  and  all  the  young  which 
are  destined  to  become  winji^  have  the  elements 
of  the  wings  folded  up  in  little  bunches  at  the 
shoulders,  and  are  not  praotieally  winged  till 
after  the  third  or  fourth  casting  of  the  skin. 

The  devastations  of  the  aphides  are  effected  by 
means  of  their  haustellum,  variously  styled  in 
popular  language  their  beak,  their  suoker,  and 
their  month-sucker.  The  haustdhun  of  the  j/>AM 
qiicrctiA — ^ts'hich.  on  account  of  the  comparative 
largeness  of  the  epeeii'«  iiuiy  V>e  advantageously 
selected  to  illubtrate  the  hauBtcllum  of  the  whole 
tribe-Hs  mudk  longer  than  the  body,  and,  when 
unemployed,  is  carried  in  such  a  manner  between 
the  legs,  close  to  the  l>elly,  as  to  project  behind, 
and  look  hke  a  slightly  upward  curved  taiL  See 
Fig,bvaA9tPlaU  XVL  tt terminates  in  so  mi- 
nuteahole,that  Ileaumureould  not  observe  it  with 
his  most  powerful  microscopes,  and  proved  its 
existence  only  by  pressing  out  from  it  a  drop  of 
fluid.  Two  instruments  of  a  brownish  colour 
have  been  observed  within  the  tube,  and  were 
conjectured  by  Reaumur  to  act  like  the  piston  of 
a  pump.  The  insects,  when  forcing  the  sucker 
into  tl^  bark  of  a  pUint,  press  down  their  head 
and  elevate  the  hinder  part  of  the  body,  and,  in 
consequence,  exert  consideralily  more  power  than 
if  they  were  to  maintain  a  horizontal  attitude ; 
and,  afler  they  have  pierced  a  hole,  they  continue 
at  it  ni^t.and  day,  without  any  locomotion,  so 
long  as  they  can  obtain  through  it  a  sufficient 
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supply  of  food.  They  usually  station  tbeiiMelves 
oa  tiie  yoangert  shoots  and  the  uiider  side  of  the 

lenves  of  plants,  apparently  becnntie  ihr-^o  arc  at 
once  the  juiciest,  the  most  nourishing,  the  most 
acocsBible,  and  the  meet  pervious  parts  of  the 
plants ;  and  they,  Uner^kny  abatraet  tiio  oambiitm 
or  elaborated  sap  of  the  plants  inunediately  aftt-r 
it  is  prepared,  and  prevent  it  from  making  such  a 
descent  through  the  downward  organisms  as  is 
essential  for  mainteining  vegetable  lift  and  the 
performance  of  the  vegetable  functions.  Entire 
plants  are  thus  robbed  of  their  nourishment ;  and 
cither  the  leaves  shrivel  up,  as  in  tho  cabbage, 
the  plnm-tre^  and  the  onrrant  bosh ;  or  the  Mos- 
Boms  drop,  and  the  fruit  does  not  set,  as  in  the 
bean  and  the  hop.  Thoexeremcntitiousdischarges 
of  the  aphides  form  another  remarkable  and  very 
prooiinent  feature  in  their  eoonomy ;  but  as  they 
are  often  theoretically  confounded,  and  seem  to 
be  sometimes  actually  blended,  with  certain  vcge 
table  exudations  which  share  with  them  in  one 
popular  name,  we  reoorve  a  (toll  notioe  of  fhem 
for  the  article  Honey-Dew  :  which  see. 

Several  speciea  of  the  sylviadee  or  soft-billed 
birds,  i>articularly  the  yellow  wren,  the  gold-crest, 
the  babOlaid,  and  a  numher  d  others,  feed  upon 
the  aphides,  and  generally  make  such  havoo  upon 
the  garden  species  that  they  may  be  emphatically 
regarded  as  the  gardener^s  friends.  The  beauti- 
ful beetles  coccinellso,  popularly  called  lady-birda 
and  lady-oows^  emnpvidng  about  tiiirty  British 
species,  prey,  in  both  their  larva  and  their  per- 
fect state,  most  conspicnonsly  upon  the  aphides, 
and  ^metimes  destroy  entire  swarms.  "  Their 
method  of  attaoking  the  aphides,*'  says  Mr.  Curtis, 
"  is  curious.  I  have  seen  one  of  the  latter  strug- 
f^Vm^  whilst  this  little  insect  alligator  threw  his 
fure-Iegs  about  it,  and  was  greatly  amused  at  the 
skill  it  exhibited;  for,  fearing  that  the  aphis 
might  escape,  it  gradually  slid  along  to  the  wings, 
which  were  closed,  and  immediately  began  to  bite 
them  80  that  in  a  very  short  time  thej^  were  ren- 
dered usdess,  being  matted  together ;  it  then  re- 
turned in  triumph  to  the  side  of  its  helpless  vio- 
tiui,  and  seizing  the  thorax  finnly  in  its  grasp,  it 
ate  into  the  side,  coolly  putting  its  hind-1^  over 
those  of  the  aphis,  whose  oonTuhiTe  throbs  an- 
noyed its  relentless  enemy."  The  coccincllsQ  are 
often  attracted  in  myriads  to  feed  upon  the  aphi- 
des of  the  hop  plantations,  the  gardens,  and  the 
orchards ;  and  in  some  seasons  when  the  aphides 
were  unusually  multitudinous,  they  have  appear* 
ed  in  sonie  district.'!  in  such  enormous  numbers 
a.s  to  alarm  the  ignoraut  and  superstitious.  The 
larva  uf  a  coccinella,  of  its  natural  size,  is  shown 
in  F^.  17,  Plate  XVI. ;  the  same  larva,  greatly 
magnified,  in  Fig.  18  ;  the  pupa  of  a  coccinella, 
upon  a  leaf,  in  Fin.  If) ;  the  imasro  of  the  two- 
spotted  cocciueiia,  m  Fig.  20  ;  and  the  imago  of 
the  ssTsn-epotted,  in  F^g.  81.  See  article  Ooa> 
CI5ELLA.  The  grubs  of  hemerobidaa  or  lace- 
winged  flies — easily  recognisable  by  their  slow 
flight,  their  broad,  greenish,  gauzy  wings,  their 


'  bad  odour,  and  their  shining  amber Uke  eyes— 
are  so  Totaeious  devonrers  of  aphides  as  to  le 

often  called  aphis-lions.  The  larva  of  one  of 
ihem^  €ltri/.->opa  peda,  much  magnified,  is  sbovn 
in  Fig.  22,  and  the  perfect  insect  in  F^.  S3.  The 
maggots  of  some  syrphids  or  wasp>flies,  feed  on 
the  cabbage  plant -lice,  and  possibly  on  some 
other  Bpecies  of  aphides  ;  and  one  of  thfFP.  with 
an  aphis  in  its  mouth,  is  shown  in  Fig.  t-i,  and  the 
perfect  inseot  of  it,  Sjfrpkm  pyreMri,  la  Fig,  SBL 
Some  small  species  of  ichneumons  deposit  their 
eggs  in  the  bodies  of  the  latter  or  autumnal  pen- 
erations  of  two  or  three  species  of  aphides ;  and  ail 
the  earwigs  devour  phmt-lte^  paitienlaaty  sodi 
species  as  oanae  the  leaves  of  plintstoshriveL  AH 
the  aphides  are  easily  seized  by  the  most  slowly 
moving  perfect  insects  and  even  by  their  larvae, 
for  they  make  no  effort  to  esoapew— Paper  jgriV»> 
fesaor  Rennie  in  Q.  Journal  of  Agr. — Paptr  hi  Mr. 
'  <  '>Tt!A  in  Journal  of  Royal  A</r.  .%c.  of  Englaud. 
—  WhUtt  NcUurtd  UitHorg. — Fictoriai  Museum  of 
Animated  Ifatmnej^Vir^  Da  Mtmn  et  det  li- 
stincU. — Journal  of  a  Xaturalitt  quoted  in  Quar. 
Journal  of  Agr. — 77ie  Entomolo^i.^f. — Ix>->'({<)n  t 
Gardener't  Magaiitu. — HuiUer^e  O'eorgical  £sfay$. 
—Salieburg't  ffinte  on  Or^ard$.—f^vSiee<mEa»- 
bandry  in  Lib.  of  Ueeful  KruncUdge. 

APHTHjG  or  Thrush.  A  disease  in  the  mouth 
of  sheep  and  black  cattle.  It  resembles  blain  or 
gloss-anthrax,  and  has  often  been  mistaken  for 
it,  but  is  less  ssvers.  It  oonsuts  in  pustules  er 
vesicles  along  the  sides  of  the  tongue,  at  the  r<»t 
of  the  tongue,  athwart  the  palate,  and  sometimes 
iiaokward  to  the  fauces  and  forward  to  the  oat- 
side  (tf  the  Ups;  it  oecasionally  eztoida  and  ag- 
gravates itself  into  a  general  ulceration  of  the 
mouth ;  and  it  is  frequently  accompanied  by  in- 
ability to  feed,  ioes  of  appetite,  and  general  lassi- 
tude. It  often  appsan  at  the  time  when  die 
foot  is  affected  with  foot-fot,  and  has  beoi  sup- 
posed,  not  without  reason,  to  have  some  connexion 
with  that  disease,  for  the  sheep,  being  in  the 
habit  of  licking  its  foot  when  sore,  may  sosk  in 
some  of  the  acrid  discharge  of  foot-rot,  and  in 
consequence  contract  a  pustulous  condition  of 
the  mouth.  Alum  water,  applied  as  a  lotion  to 
the  month,  will  speedily  remove  tiie  tcnderaws 
which  prevents  the  animal  from  feeding ;  and,  if 
promptly  used  as  soon  as  the  earliest  symptoms  of 
the  disease  appear,  will  effect  a  cure  before  any 
of  the  worst  siymptoms  can  have  time  to  be  de- 
vdoped.  Vhennlambisaffeetedwithaphthsjit 
communicates  the  disease  to  the  civ( '?  udder,  is 
prevented  by  the  ewe  from  continuing  to  suck, 
and  gradually  pines  away.  The  infected  udder 
swells  and  sometimss  suppurates,  always  making 
the  ewe  lose  flesh,  and  sometimes  occasioning  one 
or  both  teats  to  slough,  and  rendering  the  animal 
useless  fur  a  stock  ewe.  When  a  flock  of  young 
and  old  are  partial^  affected,  the  diseased  on^ 
to  be  promptly  and  completely  separated  from 
the  sound,  ;ind  the  affected  parts  of  the  former 
may  with  advantage  be  dresaed  every  morning 
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I  irith  a  deteifent  aizlaM  of  half  a  pound  of 
j;  simple  oxjmel,  six  ounoeB of  burnt  alum,  and  two 
drachma  of  sulphate  of  copper.  Aplitha?,  especially 
I,  in  unusuall;  cold  and  wet  weather  in  epring  or 
'  winter,  is  tometimes  an  epizooUo  in  both  sheep 
!  sod  black  cattle ;  so  that,  whenever  it  appears, 
prtcautions  ought  to  he  adopted  to  prevent  it 
from  spreading.    The  disease  is  rarely  so  severe 
I  ia  black  cattle  as  in  sheep,  sometimes  healing  uf 
'  its  own  aoeord,  aeldom  ezeiting  aoffide&t  fever 
to  impair  the  appetite,  and  never  exciting  so 
mnch  n?  to  indicate  any  danger.    It  may  con- 
.  tiaue  during  ten  or  fourteen  days  or  even  during 
.  a  knget  period ;  bat  it  gtadaally  dieappeaia  under 
tlie  action  of  a  few  mild  doses  of  phydo. — Cheve^s 
Frize  Et$ay  on  the  Dimtsfs  of  Sheep  in  Journal  of 
En^.Agr.  Society, — Upooner  on  6/ieej>. — Tomtt  on 

;  Oak. 

APIARY.   A  gMrap  of  garden  bec-hiveBy  or  a 

I  place  in  which  bees  arc  kept.    Bee  Brss. 

APION.  A  large  genus  of  insects  of  the  cole- 
;  opteroos  order,  tt  oomprisee  many  of  the  amall- 
est  individuals  of  the  weevil  tribe ;  and  possesses 
j  a  sad  interest  to  the  farmer  in  its  dc^'nstations 
upon  the  seeds  of  clover.  Al)out  ninety  species 
of  it  have  been  ennmerated  by  nattualiata;  but 
I  muiy  of  these  can  be  distinguishod  from  one 
I  another  only  hy  the  aid  of  a  microscope;  and 
'  oolj  two  or  three  ore  conspicuous  enough  in  nii^- 
,  ddef  to  challenge  any  special  notice.  The  largest 
I  insects  of  the  genus  do  not  OXOOed  two  lines  and 
a  half  in  lengt  h,  and  some  measure  scarcely  one 
line.  Their  crust  is  usually  very  hard,  and  not 
I  uifrequeutly  adorned  with  somewhat  vivid  me- 
taJHe  tbta,  and  scolptated  with  deep  parallel 
furrows  and  catenulatcd  lines.    They  take  their 
It  name  frum  a  Greek  word  which  signifies  a  pear, 
.<  and  present  a  considerable  miniature  retiem- 
|l  Uuoe  to  that  fruit  in  shape;  th^  antenna  are 
j  fcarcely  or  not  at  all  bent,  and  are  inserted  some- 
||  timw  towards  the  iinf]<ll»^  and  sometimes  near 
I  the  baee  of  the  ruetruni ;  the  latter  projects  for- 
i  wud,  and  iasleiider,  elongate,  nearly  cylindrical, 
ud  somewhat  carved ;  their  thorax  is  narrow  and 
i  conical  or  somewhat  cylindrical ;  and  their  ahdo- 
men  is  widest  at  the  hinder  extremity,  and  usu- 
ally very  mnch  dikted.  intiaelratateaofatonce 
hna,  papa,  and  petiiet  inaect,  they  feed  on 
phntB;  and  in  the  case  of  several  of  their  species, 
'  tbey  axe  pemumenily  and  exclusively  attached 
I  to  pertiedar  planta  in  the  same  appropriating 
'  I  tninnor  as  the  species  of  aphides.  Most  feed  upon 
kguminous  plants,  and  certain  species  feed  chiefly 

I  or  exclusively  upon  the  cultivated  clovers,  the 

I I  Mthanow,  the  meadow  Tetchling,  and  the  tufted 
<|  leteh.  Seme  apecics  feed  also,  in  an  exclusive 
,  manner,  upon  other  plmit^  than  those  of  the 
1  great  leguminous  group,  and  {^ticularly  upon 

I  the  common  mallow  and  other  plants  of  the 

II  malvaceous  tribe. 

Apion  apriccmt — ^al^o  called  Ajn'on  facifcmora- 
,  tain — ^feeds  upon  red  clover,  Trifolium  prateuse, 
and  ia  considerably  the  most  mischievous  species 
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of  apion.  It  lUttall;^  abounds  on  stones  and  warm 
biuiks  1^  tho  aides  of  fields,  and  seems  to  occur 
in  all  parts  of  Great  Britain.   Its  length  is  about  j 
one  line  and  a  half ;  its  body  is  black  ;  its  head 
is  finely  punctured ;  its  rostrum  is  long,  shining, 
filiform,  finely  ponetured,  and  aomewhat  thidc* 
cncd  in  the  middle  ;  its  antennae  are  prevailingly 
lilack,  but  yellowish  at  tho  base  ;  its  thorax  is 
thickly  punctured,  and  has  a  faint  hue  on  the 
baiA ;  its  djtra  are  broadly  ovate,  somewhat 
glossy,  and  marked  with  parallel  lines  of  puno- 
ttircs ;  its  legs  are  black ;  and  its  thighs,  the  two 
anterior  coxa:,  the  tibia),  and  aU  the  trochanten 
are  yellowiah-red.  Its  larva  is  an  extronely  mi« 
nute  whitish  worm,  with  a  black  head ;  the  pupa 
is  small,  oval,  and  white;  the  skin  of  the  ptipa 
is  so  transparent  that  the  limbs  of  the  enclosed 
insect,  at  an  advanoed  stage  of  the  pupa  oondi> 
tion,  can  ba  distinctly  seen;  and  the  perfect  in- 
sect, on  emerging  from  the  pupa,  is  soft  and 
white,  but  eoou  acquires  its  permanent  colours 
and  other  distinguishing  properties.  Tb»  perfect 
insect  passes  tho  winter  in  a  torpid  oondittcn  bo* 
ncath  the  bark  of  trees,  among  mo?s.  under  55toncs, 
and  in  other  similar  situations ;  and  at  the  time 
when  red  clover  is  ready  to  flower,  the  female 
deposits  her  eggs  on  the  calyx  of  the  florets,  j 
usually  placing  them  near  tlie  base.    The  larva, 
as  soon  an  it  is  hatched,  begins  to  eat  its  way  ' 
through  the  base  of  the  floret,  and  consumes  the  I 
rudiment  of  the  seed;  and,  when  increased  in  | 
.'ize  and  strength,  it  proceeds  through  a  series  of 
seed-vessels,  and  subpi«ts  entirely  on  their  con- 
tents.  The  iigury  inflicted  sometimes  amounts 
to  the  total  destruction  of  considerably  more  tiian 
one  half  of  all  the  clover  seed  of  a  crop,  and  the 
si  ri'ius  deterioration  of  much  of  the  remainder  ' 
by  partially  gnawing  or  by  deprivation  of  its 
jnices.  The  immediate  loss  of  the  destroyed  seed  I 
falls,  of  course,  only  upon  seed  growers;  but  the 
eventual  loss  to  the  farmer  may  1)e  very  serious,  j 
partly  by  the  enhancement  of  the  price  of  seed,  and  ' 
chiefly  by  the  deterioration  of  the  portion  which  I 
he  purchases.   The  destruction  <>f  the  eggs  or  | 
the  young  larvrc  by  saturation  of  the  clover  heads  ' 
with  some  pungent  liquid  would  probably  be  too 
difllcolt  and  expensive ;  and,  instead  of  it,  the 
destruction  of  the  parent  insect  in  spring,  might 
be  attempted  by  sweeping  all  suspected  places  in 
and  around  fields  with  small  nets  sufficiently  close 
in  the  meshes  to  catch  and  retain  the  insects. 

Apionflempet  is  also  a  very  common  and  mis- 
chievous species,  and  attaches  itself  to  white 
clover,  Tnjoiiam  repetis,  in  the  same  manner  in 
which  Apion  apricaii*  preys  upon  red  clover.  Its 
length  is  about  one  line  and  a  quarter ;  its  body 
and  its  rostrum  are  black  and  shining;  its  ros- 
trum is  not  very  long,  and  elightly  thickened  at 
the  base  and  the  apex ;  its  anteuuw  are  yellowish 
at  the  base,  and  inserted  bdiind  its  middle;  its 
thorax  ia  scarrdy  a\  ider  than  its  head,  thickly 
punctured,  and  marked  behinrl  the  middle  with 
a  short,  impressed,  dorsal  line;  its  elytra  aro 
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broadly  ovate,  marked  with  close  punctured  lines, 
■ad  nol  so  maoh  infltted  m  thow  of  Apien  apri- 
cetns;  and  its  legs  are  yellow,  the  tarsi  and  coxae 
are  Wack,  the  latter  parte  sometimes  yellow  on  the 
two  autcrior  pair  of  legs.  This  species  conducts 
its  depredatioBfl  in  the  sane  nukoner  and  with 
the  same  results  as  J  '  ipricam;  and  can  be 
combated  or  destroyed  only  hy  similar  means. — 
Apion  cusimile  has  a  somewhat  close  resemblance 
to  Apion  tgmemu,  and  attaches  itself  to  the  IM- 
folium  ochroleuaiim^Apum  ononis  attaches  itself 
to  the  restharrow,  Onmis  aryrn.tig,  and  has  1>een 
known  to  occasion  that  plant  an  almost  total  loss 
of  its  leaves. — Paper  of  Rev.  Mr.  Duncan  in  Quar. 
Journal  of  Agr. — The  Linnoean  Traruaetions. — 
Paj'fr  of  Mr.  J,  Walton  in  the  Anmdt  and  Maj. 
of  Jv'tu.  Hist. 

APIUM.   See  Parsley  and  Ci;u:ui'. 

APOCBENIC  A€IP.  One  of  the  adds  which 
result  from  the  decomposition  of  vegetable  mat- 
ter in  soils.  An  acid  closely  allied  to  it,  and 
usually  accompanyiug  it,  but  leas  oxygenated,  is 
crenic  add.  Both  were  lint  detected  in  spring 
water,  and  in  consequence  derive  their  name  from 
a  Greek  word  which  signifies  '  a  fnnntain.'  But 
because  the  French  word  for  a  spring  is  «oum , 
the  crenic  add  has  been  called  by  some  conti- 
nental chemists  Sourcic  acid,  and  the  apocranio 
acid  has  licen  called  O^cyp^cnatcd  sonrcic  acid. 
Both  are  nearly  allied  to  gcine  or  humic  acid, 
and  haTe  been  identified  with  that  subetanoe  by 
Dr.  laebig  and  Professor  Graham ;  yet  they  are 
recognised  as  perfectly  distinct  acids  \>y  most 
other  distiuguibhed  chemists.  They  are  charac- 
terized, or  proved  to  be  distinct  from  gcine  or 
bomic  add,  by  the  presence  of  ^titigen ;  and 
they  cannot  pass  into  that  substance  without 
losing  nitron;cn,  and  in  consequence  undcrcniTTj- 
a  change  of  uhemical  constitution.  Raspaxl,  in- 
deed, holds  a  middle  opinion  tespeetiog  them, 
and  supposes  that,  in  them  and  in  gluten,  nitro- 
gen exists  and  acts  only  as  an  accident  or  as  an 
ammoniacal  salt.  But  it  seems  both  more  philo- 
sophical and  more  practically  useful,  to  regard 
them  as  constitutionally  distinct  from  humic  acid, 
and  as  presentin^^  nitrojrenous,  while  humK;  acid 
presents  non- nitrogenous  results  of  vegetable 
compodtion;  and,  when  thus  viewed,  they  will 
be  seen  to  perform  an  important  part  in  those 
complicated  chemical  processes  which  constitute 
fertility  of  soil,  or  prepare  its  mineral  and  manu- 
rial  elementa  for  the  absorption  and  nouzidiment 
of  growing  crops.  See  avtides  Aaox^  Qbike, 
Hi  Mix.  and  ?^oii.. 

APUPLKXY.    S<e  Sr.\.;r.EKS. 

APPEAL.  A  term  iii  law  which  signifies  the 
removal  of  a  cause  or  suit  from  an  inferior  to  a 
superior  ju(l;j;e  or  tribunal.  Of  this  nature  were 
the  ancient  a]>peals  tn  the  court  of  Itoiiie,  in  cc- 
cle^iaiitical  mutters,  iiitruduced  iulo  EugLtud  along 
with  the  canon  law,  darii^  the  reign  of  King  Ste- 
phen, which,  though  previously  held  to  be  iUegal, 
were  afterwards  expressly  prohibitedi  upon  the 


Reformation,  by  the  statut(»  2io  Hen.  YIIL  c 
IS,  and  8S^  Hen.  TIIL  e.  19  and  SI ;  wherebjr 

the  party  appealing  from  any  of  tke  king's  courts  , 
to  the  court  of  Rome  was  made  liable  to  the  pains 
of  prcBimnift.  And  this  offence  is  made  treason 
by  18^  Ktix.  G.  S.  Ibi  ecdeaiastical  softs,  appeals 
lie  from  the  sirdhd8aiC0!n*s  court  to  that  of  the 
bishop ;  from  the  oonsistorv  court  of  every  dio- 
cesan bishop  to  the  ardibisbop  of  eadi  province, 
or  his  efficiai,  in  the  oourt  of  arches ;  and  from 
this  oonrt  there  lies  an  appeal  to  the  king  in  i 
chancery,  as  supreme  head  of  the  church  of  Eng- 
land. The  jurisdiction  of  this  last  great  court 
of  appeal,  in  all  ecclesiastical  causes,  is  exerdaed 
by  a  eonrt  of  ddegates,  appointed  by  the  king's 
commission  under  bis  great  seal.  Should  the 
king  himself  he  a  party  in  any  of  these  suits,  the  j 
appeal,  of  course,  does  uot  lie  to  him  in  clumccry,  ; 
Init,  by  the  statute  U**  Hen.  JJU.  o.  IS,  to  aU  ■ 
the  bishops  of  the  realm,  assembled  in  the  upper 
house  of  convocation.  And  although  the  sentence 
of  the  ddegates  be  declared,  by  the  statutes  ii^ 
and  Sft*  Hen.  Till.,  to  be  definitive;  yet,  fai  ex- 
traordinaiy  ctses»  when  it  is  apprehended  thcy 
have  Ix^n  led  into  a  material  error,  a  (^mmission 
of  review  may  be  granted  by  the  king,  for  the 
purpose  of  revidng  their  judgment  This,  how- 
eTer,  cannot  be  demanded  hy  the  sntgect  as  a 
matter  of  right,  hut  only  a  matter  of  ftvoor, 
which,  therefore,  is  fi-equeutly  refused. 

In  dvfl  cases,  appeals  lie  firam  all  the  ordinaiy 
courts  of  justice  in  England,  and  also  from  the 
equity  courts  of  chancery,  to  parliament  Ap- 
peals from  the  courts  of  justice,  against  jud^ 
ments  at  common  law,  are  effected  by  what  are 
called  vriutf  error;  those  firom  chancery  by  pe- 
fi/t'oii  to  the  house  of  peers.  The  jurisdiction  of 
purlianirnt,  in  the  case  of  chancery  suits,  is  said 
to  havy  hetiu  introduced  in  lb°  Jac.  1.;  and  cer- 
tainly the  first  petition  which  appears  in  the 
records  of  parliament  was  preferred  in  that  year, 
and  the  first  that  was  heard  and  determined  was 
presented  a  short  time  after,  it  was  afterwards 
warmly  controverted  1^  the  house  of  oommons, 
in  the  reign  of  Charles  II.  But  this  dispute  is 
long  since  at  rest :  it  being  perfectly  obvious  to 
the  reason  of  all  mankind,  that  when  the  courts 
of  equity  became  principal  tribunals  for  deciding 
causes  of  property,  a  revernmi  of  thdr  decrees, 
by  way  of  appeal,  became  equally  necessary  as 
a  writ  of  error  from  the  judgment  of  a  oourt 
of  law. 

Appeals  from  a  court  of  equity,  and  writs  of 
error  fr<:«m  a  court  of  law,  differ  from  eacli  oilier 
in  tliijue  respects :  1st.  The  fonner  may  be  brought 
upon  interlocutory  matters  *,  the  latter  upon  de> 
fi  nitlve  judgments  only.  Sdly.  On  writs  of  error, 
tlu-  house  of  lords  pronounces  tin  I'lrlL'tnt  nt ;  oq 
a])peals,  it  gives  direction  to  the  court  bdow  to 
rectify  its  owu  decree. 

The'  word  <^i>pe(d  has  the  same  signttcatien  in 
the  law  of  Scotland,  and  is  generally  cnijiloved 
to  express  the  act  of  bringing  a  decree  of  the 
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court  of  sessioa  under  the  review  ui  tiic  houBO 

It  was  onoe  warmly  disputed,  whether  the  de- 
I  crees  of  the  sessioR  were,  before  the  union  of  the 
two  kingdoms,  subject  to  the  review  of  the  par- 
'  1hww**irf flmiliii-  On  flw  om  luuftd,  iMteaoN 

I  oGcor  ia  the  books  of  sederunt,  soon  after  the  in- 
rtituHon  of  the  college  of  justice,  of  parties  pro- 
tecting for  remedj  of  law ;  i  e.  «f  their  ap|>ualiag 

I  from  ti>e  aenteneet  of  the  sewton  to  the  king  aad 

pariiament.   On  the  other,  the  court  of  session 

j  disallowfd  this  riijfht  of  appealing ;  because  their 
,  seatenoes  are  declared  to  have  the  like  force  as 
'  yiM»ofAe<ilieottrlcfM«ii(Ni,1687,  c.  39;and 
that  old  oourt  had  a  power  of  judging  finallj, 
I  Trithout  apjK'il  to  parliatnont,  1457,  c.  Cd.  "When, 
therefore,  an  appeal  was  offered  to  parliameut,  in 
I  1674,  acaiaat  a  decree  of  the  session,  the  judges 
orditncd  tk«  appellant's  counsel  to  confess  or 
I  denv,  whether  they  had  adviscrl  their  client  to 
that  measure  i    And  upon  their  decliiiini;  to  an- 
I  swer,  the  court,  after  debarring  those  advocates 
I  frani  thft  ezeraiM  of  thdr  dBoea,  npplied  to  the 
'  privy  council,  who  banished,  not  theii»  only,  but 
I  ill  the  other  advocates  who  would  not  declare 
y  their  abhorrence  of  such  appeals,  twelve  miles 
'  Ana  Bdinhoigh:  nnd  nnder  this Mntcnoe  many 
j  of  the  most  eminent  lawyers  continued  for  sevexal 
month?,  till  the  court,  at  the  kind's  desire,  re- 
stored them,  upon  their  disclaiming  the  right  of 
!  ptttiM  to  appenL    The  oonventiion  of  eetntei, 
however,  in  1689,  c.  18,  declared  that  the  punish- 
ment of  thopo  advocates,  with  ■'Jt  n  trial,  was  a 
grievaaoei  ^d,  by  c.  13,  they  asserted  it  to  be 
I  ths  ri^  of  ererj  subjeet  to  nppeel  to  pafliainent 
I  tgiinsi  the  decrees  of  the  eendon. 

Apfv^^l"  since  the  union  of  the  two  kingdoms, 
'  la  17u7,  Ue  frum  the  court  of  session,  the  court 
,  of  enhe^uer,  and  the  oommisnon  of  teinds  to  the 
hone  of  loidt.  The  form  of  entering  an  appeal 
I  is  hj  prcsentin;^^  afler  some  preliminary  forms 
before  the  court  of  session,  a  petition  to  the  house 
of  lords,  praying  for  a  warrant  of  service  on  the 
(ttty  in  wboee  fiavonr  jodgment  was  given  in 
'  the  court  of  session.    By  a  rule  of  the  house  of 
I'jfds  this  Din?t  Ve  di  nc  within  two  years  from 
the  date  of  extracting  the  decree.    The  writ  of 

Vptd  beiag  eerved  on  the  snooenflal  pftrty>  him 

the  effect  of  staying  exeontion  of  the  sentence 
tintll  the  appeal  be  discussed  by  the  lionse,  or 
poikscd  irom  by  the  appellant.  Withm  lourtecu 
diyi  frmn  the  dnte<of  pneenting  the  appeal,  the 
appellant,  or  some  responsible  person  for  him, 
must  enter  into  a  recognisance  to  the  extent  of 
X400,  otherwise  the  appeal  falls.  Thereafti^, 
'  eMvare  prepared  fbr  ttie  appellant  and  vespon- 
,  dent,  and  counsel  heard  at  the  bar,  when  the  de- 
cision is  either  nffirined,  reversed,  altered,  or  re- 
mitted back,  with  special  groundii  for  the  con- 
ndentien  of  the  oonrt  of  eeiaion.  Sbonld  any 
fiutiicr  pnwedure  be  necesMuy,  n  petition  may 
be  pre^nted  to  the  hitter  aoiiit|  leqiieeting  the 
judgment  my  be  applied. 
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Appeals  also  lie  from  the  inferior  courts  in 
Sootliind  to  the  oiieoit  oonrt  of  the  dietriot,  in 
such  criminal  causes  as  infer  neither  death  nor 
demerabration,  and  in  civil  causes,  where  the 
subject  ia  dispute  does  not  exceed  £1-2.  sterling. 
Tbeee  nppeek  muit  he  bdged  with  the  dietk  of 
the  inferior  oovat  within  ten  days  after  pro-  i 
nouncing  the  decree  appealed  from.    Btit  no  ' 
app^  lies  before  a  finid  decree  has  been  pro-  1 
nooneed  hy  the  inferior  oomi.  In  the  dieriff-  | 
courts  of  Scotland,  any  judgment  of  the  sheriff-  | 
substitute,  whether  interlocutory  or  final,  may  j 
be  appealed  to  the  sheriff-depute  within  six  free 
days  after  thn  date  of  tiie  hiteflooater;  hnt  no 
recUiaing  petition  ia  eompefeent  agiinet  a  jndg- 
ment  pronounced  on  appen!. 

Appeals  are  not  competent  from  the  court  of 
jusUoiary,  nor  from  the  verdict  of  a  jury. 

APPETITE.  A  dedre  to  eat,  eombined  or  ac- 
companied with  an  imra--y  or  painful  sensation 
in  tlie  stomach.    A  regular  appetite  is  generally 
indicative  of  good  health;  and  either  a  feeble 
appetito  or  a  ▼oraoiene  one  is  indieatite  of  do-  I 
rangemcnt  of  some  of  the  organs  or  debility  of 
the  whole  constitution.     When  a  horse  has  a 
feeble  appetite,  or  in  common  phrase  a  want  of 
^petit^  lie  eats  an  inanffioiMit  quantity  of  food, 
mangles  his  hay  or  \ea,r&t  it  in  the  rack,  loses  j 
flesh  or  at  least  acquires  very  little,  and  dis- 
charges pale  and  habitually  soft  excrement.  The 
relaxed  state  of  oonttitntion,  or  weakened  con- 
dition of  the  otgane  of  digeetion,  which  is  in-  | 
dicated  by  these  appearances  of  feeble  appetite,  j 
may  either  be  hereditary,  or  liabittial,  or  the  j 
effeet-  of  nalng  too  mndi  ht^  meat,  or  of  other 
improper  management.   A  good  method  of  treat-  ' 
ment,  when  the  feebleness  of  appetite  is  hcredi-  { 
tary  or  habitual,  is  to  give  him  muoh  gMitle  ex- 
ercise in  the  open  tar,  to  oonfine  him  as  nneh  as  I 
possible  to  a  dry  diet,  to  beware  of  oppressing 
his  stomach  with  large  seeds,  to  indulge  him  with 
an  occasional  handful  of  beans  among  his  oats, 
and  in  general  to  give  him  light,  dry,  grateful, 
nooriehing  food,  and  a  eonelant  and  free  mtpply 
of  pure  air.    If  he  do  not  .speedily  improve  under  j 
this  treatment,  or  if  he  api>car  to  suffer  uaeasi-  j 
Dees  in  his  bowels,  he  ought  to  Receive  a  few 
gentle  pugee,  followed  by  aromatio  drinks.  But 
when  the  feebleness  of  appetite  is  occasioned  by 
too  much  feeding,  especially  scalded  bran  or  other 
hot  diet,  the  best  tr^tment  is  to  bleed  aud  purge 
the  horse,  and  at  the  ssme  time  to  rowel  him  in 
the  belly.   When  a  horse  is  overfed,  or  stimulated 
with  strong  hot  food,  he  is  liable  first  to  become 
suddenly  lat,  next  to  have  overrich  or  greasy  | 
seeretiiAS  in  the  nVnentary  ducts,  next  to  sulTer  ' 
relaxation  and  weakness  in  these  oiig^s,  aud 
Tiff  t  to  acquire  squeamishncss  and  intestinal  J 
Worms  j  and  ho,  in  consequenoe,  oomes  to  have  : 
eminent  need  of  purging^  prop^  exercise,  and  a  j 
clean  diet.  I 

Wh  ri  a  younir  hMr<:o  hns  a  fiery  (•.  mperament,  i 
and  suffers  euieeUemeut  of  appetite  Irum  iiettiiig 


Digitized  by  Googl§ 


218 


APPL£-B£RRY. 


tnd  devilm«at,  lie  ought  to  htm  ■Iwny*  a  oool 
diet,  and  to  be  allomd  unple  scope  for  sobering 

himself  by  free  exorcise  v^nd  exnlvmnt  frolics  in 
the  field.  "  L«it  ihasa  sort  of  horses  run  abroad," 
says  GibeoD,  "  espeoiallj  where  they  hare  stables 
and WBimranges,  to  keep  them  from  the  inclem- 
ency of  the  weather  in  winter ;  fir  they  are  al- 
ways tender,  being,  for  the  most  part,  extremely 
thin-skinned,  and  their  blood  of  a  thin  texture, 
and  easily  -pat  in  motion.  For  the  nune  reason, 
the  best  way,  in  summer,  is  to  bring  them  up  in 
the  day  time,  ami  only  let  them  run  abroad  in 
the  night,  they  being  more  hunted  with  the  ilies 
than  any  other,  whidi  keeps  them  eontinu&lly 
upon  the  fret,  and  hinders  them  from  thriving. 
When  6\ich  horses  live  till  they  are  full  aged, 
their  heat  and  fieriness  often  abate,  so  that  they 
grow  more  nsefiil;  but  while  diej  are  young, 
they  aro  move  eabject  to  inward  impoeihiunations 
than  hoT^es  of  a  cooler  temperament ;  and  these 
often  kill  them  suddenly,  or  bring  them  into 
lingering  consumptive  maladies,  wUdi  in  some 
measure  may  be  prevented  by  the  above  method." 

Voracity  of  appetite  in  its  worst  forms,  is 
known  to  farmers  and  veterinary  surgeons  un- 
der the  name  of  Fooii-FKcnuia :  see  that  ertiole. 
But  this  diseaee,  ss  it  oootirs  in  other  domestio 
animals  than  the  horse,  is  comparativeh'  rnrn, 
ftnd  scarcely  ever  a-ssiimes  any  unpleasant  ap- 
pearanoe  which  may  not  be  removed  by  slight 
alterations  or  the  mere  regulation  of  diet.  Bat  a 
remarkable  instance  is  on  record — and  may  pro- 
bably be  but  a  specimen  of  occasionally  occur- 
ring instances  —  in  which  constitutional  and 
inenrable  voraeity  in  the  oow  wae  eavsed  by 
malformation  of  the  manypUes.  Two  cows  wrae 
observed,  throu^rhonf  their  lifetirrio,  tf>  out  always 
more  food  than  other  cows,  and  sometimes  so 
muoh  as  double,  or  even  treMe,  and  jet  noTOr  to 
beoome  ^tter  than  other  cows,  or  to  jieli  as 
good  or  as  much  milk ;  and,  when  they  were 
daughter^,  the  internal  surface  of  the  many- 
plies  of  the  one  displayed  rugte  not  so  long  as  a 
man's  finger,  and  that  of  the  manjpUee  of  the 
other  displayed  corrugations  even  less  strongly 
remarked.  The  animals  were  thus  ?o  constituted 
that  they  could  uut  more  than  halt  digest  their 
food,  BO  that  they  were  compelled  to  cat  doable 
the  normal  quantity  in  order  to  obtain  sufTicient 
nourishment  for  their  cnntinning  in  health. — 
iJibmyn  on.  tfut  Du^w  nf  Horm,  —  Tht  Veteri- 
narian.  —  7%«  Socidj  of  CfenUmm^t  Complete 

F'lnnrr. 

APPLE,   f^pc  Applb-Treb, 

APPLE  -  BEHRY,  —  botanically  BiUardiera. 
A  small  genna  of  evergreen,  climbing,  greanhooae 
plants,  of  the  Pittospomm  tribe.  Two  species 
from  New  South  Wales  grow  to  the  height  of  re- 
spectively 8  and  12  feet ;  and  two  from  Van  Die- 
men's  Lend,  to  the  height  of  8  and  fiO  ftet.  The 
bluo-berried  tallest  species  grows  rapidly,  flowers 
abundantly,  and  pmrlnci  q  a  Imndsome  of 
fine  blue  berries ;  and  all  the  species,  but  parti- 


APPLB-THEE. 

colarty  this  one,  are  Terj  desirable  oBmiMn  for  n 

conservatory. 
APPLfi  .'bLIQHT.    See  Amomiiut  nnd 

Aphis. 

APPLE -TRBB,— botanically  iyw  maima. 
The  most  popular  fruit-tree  of  the  British  Islands, 

producing  blossoms  of  the  rosiceons  order,  and 
fleshy,  succulent,  subacid,  saccharine  fruits  which 
form  the  type  of  the  pomaoeous  group.  Ja.  its 
wild  slate  it  is  the  oommon  crab-tree,  gnnrt  la 
the  woods  of  Britain,  attains  a  height  of  twenty 
feet,  blossoms  in  the  months  of  April  and  May, 
usually  lives  to  a  great  age,  and  affords  valuable 
timber  for  the  turner,  the  mlU-wiight,  and  the 
cabinet-maker.  In  its  cultivated  state,  it  has 
sported  itself  and  been  artificially  hybridised  into 
such  a  profusion  of  varieties  as  almost  de&s 
minute  enomeraUon;  and  at  the  same  time  hat 
so  totally  rcUnquished  its  indigenous  charaoter, 
and  BO  thoroughly  combined  itself  with  two  or 
three  other  natural  species,  as  to  have  beoome  a  , 
p«rfect  pusde  to  any  ordinary  botanist.  Bvsn  | 
the  most  natural  or  least  chang«l  varieti^  of  the  > 
apple,  though  botanically  identical  with  the  crab, 
can  never  be  obtained  from  the  latter's  pipe  or  , 
pomes,  and  many  of  the  roost  hybrid  varietiee  may 
easily  be  seen  to  possess  a  considerably  remoter  bo-  [ 
tanical  relationship  to  the  crab  than  to  some  other 
natural  ppecies.  Botanists  ustially  enumerate 
six  natural  species  of  the  apple  kind, — Pyrut  , 
nudatt  or  the  oralvtree  of  Britain;  Fjfnu  apeel^  | 
hiliif  or  the  apple-tree  of  China,  introdnced  to 
Britain  in  175^0;  Pifnis  pr>n>ifolia^  or  the  crab- 
tree  of  Siberia,  introduced  in  1768 ;  Pyrm  coron- 
(tnttf  or  the  eweet-aeented  crab,  a  native  of  Vir- 
(pOBia,  and  introduced  to  Britain  in  17&4 ;  P^/rx/ 
hnrrafn,  or  the  «mall  frnitod  cral>tree.  a  native  of 
Siberia,  and  introduced  in  1784 ;  and  Pyrmwuffu*- 
tifolia,  or  the  nanow-leaved  oiab-tree,  a  native 
of  North  America,  and  introduced  in  17(MK  The 
three  last  of  these  species,  however,  are  rather 
ornamental  plants  than  fruit-trees;  the  small- 
fruited  species  attains  the  hdght  of  15  feet ;  and 
all  the  other  spedea  SO  feet ;  the  British  orab- 
tree  bears  white  blossoms,  and  all  the  other  spe- 
cies bear  pink  blossoms.  The  Siberian  crab  aud 
its  varieties  produce  much  more  brilliant  blos- 
soms, and  have  a  muoh  more  handsome  ontfine^ 
than  the  strictly  fruit-tree  species. 

Ctiltirator?,  whether  nurserymen  or  gardener?, 
usually  resolve  all  existing  varietica  of  apple-tree 
into  the  British  crab,  the  iKld  erab  of  Virginia, 
the  dwarf  or  paradise  apple,  and  the  Qg^pplsk-v 
The  British  crab  exhibit*  three  varieties. — one 
liearing  wholly  whitish  truit,  another  bearing 
fruit  whioh  is  purple  toward  the  sm,  and  the 
third  having  variegated  leaves ;  but  the  varieties 
are  not  permanent,  or  are  ensilr  altered  by  culti- 
vation or  special  treatment.  The  crab-tree  is 
very  hardy  and  of  long  duration ;  and  it  has  ad- 
mirable properties  as  a  stock  for  grafting  fine 
varieties  of  np]ih^  tree  upon,—  rontimiTTi^  I-in::  / 
sound,  not  running  into  luxuriant  growth,  and 
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maiQUuning  the  fruit  of  the  cngrmfted  TftrietieB 
ill  tiMir  gmoiiie  nie,  colour,  ftnd  flavoiir.  But 

multitudes  of  cultivntors,  in  order  to  save  thora- 
eelres  a  little  trouble,  do  not  raise  true  crab- 
etocks,  but  raise  free  stocks  fruiu  indiscriminate 
toiringt  of  the  ptpt  of  all  torto  of  ojdor  ttpsiBt, 
and  designate  as  crab-trees  all  kinds  of  apple- 
plants  which  have  been  produced  from  pips,  and 
not  been  grafted. — ^The  wild  crab-tree  of  Virginia 
grom  indigenoiuly  in  most  pMit  of  Amerioa, 
anl  M  used  by  the  nttivei  U  a  stock  for  the 
mfling  of  fine  varieties  of  apple ;  but  in  Great 
Britain  it  is  s<»newbat  tender  whije  young,  re- 
qnimsniher  mnn  aitofttioii,  and  is  often  pro- 
pagated bj  budding  or  gmftiag  upon  the  British 
mh.   Its  leaves  nre  longer  nnd  narrower  than 
thirn  of  other  species,  and  are  cut  iuto  acute 
angles  on  thoir  aides ;  and  its  flowers,  though  not 
remarkable  for  firagranoo  in  Great  Britain,  are 
delightfully  odoriferous  in  America,  and  eomc- 
times  diffuse  their  perfume  througliout  ijntiro 
woods.— The  dwnif  or  paradise  apple-plant  is 
ntber  n  dirub  than  n  tree ;  and  has  scarcely  suf- 
ficient strength  to  support  its  brm  }i  Yrt 
(bough  always  of  comparatively  short  duration, 
k  it  mnch        as  a  grafting  8tock  for  dwarfish 
aadihrnhb^  plants  of  fine  faneto  of  apple ;  and. 
Then  so  used,  it  brnr=!  sooner,  occupies  less  space, 
aad  is  titter  for  the  border  of  j^rdens  than  any 
crab  stock.    A  permanent  variety  of  the  dwarf 
called  by  British  gnrdeners  the  Dnteih  paradise 
apple-tree,  and  by  the  French  gardeners  Doucin, 
is  much  more  sui table  as  a  grafting-stock,  does 
not  8o  readily  decay,  or  canker,  or  stint  the 
grafts,  and,  when  aeed  for  an  espalier  or  a 
standard  dwarf,  attains  a  desirable  size,  and  is 
easily  kept  within  requisite'  limits.  This  %-ariety, 
ualtappUy,  has  been  for  some  time  neglected,  and 
h  St  present  degenerating  to  canker  and  old 
\mt  it  may  easily  be  renewed  from  seed, 
with  fnll  retention  of  all  its  former  good  qualities, 
and  possibly  with  the  acquisition  of  new. — The 
fg  apple-tree  Is  eonunoii  to  England  and  Forth 
America  ;  and,  though  producing  an  inferior 
kind  of  fruit,  i^  in  considerable  esteem  with  the 
cuzious  and  with  persons  of  unusual  taste.  Its 
lloweis  are  deetttnte  of  petals,  yet  contain  the 
stamma  and  the  otiier  organs  requisite  to  fraeti^ 
tification.  and  arc  as  rcf^uLirly  followed  by  fmit 
M  if  they  were  quite  perfect  in  structure. 

Twesty-two  varieties  of  apple-tree  were  known 
to  the  Bomans;  and  upwards  of  Ibnr  hnndred 
varieties  are  at  present  cultivated  in  Great  Bri- 
taift.  Ihjst  of  the  varietie'^  are  deformed-looking 
ol^cets  as  standard  trees,  and  grievously  offend 
die  efs  when  thej  grow  in  gronpa;  jtH  even 
these,  and  especially  the  better-shaped  species, 
are  everyw  here,  bnt  pnrticuiarly  in  shrubberies, 
Tsry  ornamental  when  in  blossom.  Some  of  the 
most  nlnable  vniietias  are  old  importations  ftwn 
France,  some  are  recent  importations  from  Amer- 
ica, and  some  are  results,  either  new  or  old,  of 
British  horticulture.  AU  are  divided,  according 


to  the  qualities  of  their  fruit,  into  dessert,  baking, 
and  oyder  apple-trees ;  the  dessert  apples  being 
highly  flavoured,  the  baking  apples  such  as  be- 
come mellow  by  baking  or  boiling,  and  the  cyder 
apples  such  as  are  sour,  bitterish,  astringent,  and 
nsoallj  of  small  siae.  Apples  are  elasrifled  also 
as  pippins  or  seedling??,  pearmains  or  compara- 
tively pear-shaped  fruits,  rennets  or  queens, 
specked  fruits,  colvilles  or  white-skinned  fruits, 
nusets  or  brown  froite,  codlings  or  falling  fruits, 
and  borknots  or  such  as  grow  readily  from  cut- 
tings. 

The  best  dessert  varieties,  for  use  at  the  re- 
spectiTO  seasons  of  the  year,  are,  at  the  end  of 

June,  the  Jnneating ;  in  July,  the  nonpareil,  the 
Yorkshire  greening,  the  Margaret,  the  scarlet 
Juneating,  the  Norfolk  colman,  and  the  summer 
pearmidn ;  in  Atigust,  the  Kentish  fill- haricot 

and  the  Hawthornden ;  in  September,  the  Ker- 
ton  and  Daltnahoy  pippin,  the  early  Margaret, 
the  oslin,  the  Ampthill  peanuain,  the  colville, 
the  Ken<^  and  the  seek-no-fiother;  in  Oelobcr, 
the  orange  pippin,  Ribston  pippin,  the  gray  ren- 
nr>  the  spice  apple,  an  l  thn  iTiise-seed ;  in  No- 
vember, Franklin's  golden  pippin,  the  Borsdorf 
pippin,  the  red  ruraet,  nnd  the  mai^^il ;  in  De- 
cember, GibVs  pippin,  the  golden  pipfrfn,  the 

golden  rennet,  the  Canadian  rennet,  nnd  the 
Nc]=  ;  in  January,  the  Norfolk  KtoriuL',  Hub- 
bard 8  Sykehouse,  and  the  red  Ingestrie  ;  in 
Febraary,  Dredge's  Queen  Charlotte,  the  Alex- 
ander, Skenn'a  kernel,  the  college  pippin,  and 
the  royal  pearraain;  in  March,  the  hollow-evf  d 
Cornwall  rennet,  and  Hughe's  new  golden  pip- 
pin; in  AprU,  the  Oodde  and  Whitemore  pippin, 
the  golden  russet,  Piks*s  russet,  and  Wheeler's 
extreme  ;  in  May,  Spenoer*s  fuppin,  the  stone 
pippin,  the  prickly  seedling,  tiie  royal  George,  and 
Wud's;  and,  in  June,  I>redge*8  Jane,  the  oidren 
peg,  the  carnation,  and  the  rsinette  Franche  k 
Cutes.  The  best  baking  varieties  are,  in  Juno, 
Baxter's  pearmain,  and  the  stoup  codling;  in 
July,  the  Korftlk  betofln,  the  Norftik  storing, 
and  the  French  crab ;  in  August,  the  white  cod- 
Ung,  the  red  Aetracan,  the  red  etreaks,  the  Eve 
apple,  the  courtpendu,  and  several  codlings;  in 
October,  Pilcs's  russet,  the  Blenheim  orange,  the 
cat's  head,  and  the  marmalade  pippin ;  in  No- 
vember, the  Wonnsley  pipjnn,  the  golden  Harvey, 
the  queening,  and  the  golden  russet ;  in  Decem- 
ber, Cooper's  russet,  Gibb's  scarlet  perfume,  the 
John  apple,  and  the  Mansfield  |  in  January,  the 
hall-door,  the  royal  pearmain.  the  Dutch  queen- 
ing, and  Acl:iTi>  rn«spt  in  February,  the  Brings- 
woud  pippin,  the  cockagoe,  and  the  box-apple ; 
in  Ibfoh,  the  qninee,  the  white  o(drill^  Lord 
Camden's  rennet,  and  the  winter  pearmain ;  in 
April,  Spencer's  pippin,  the  golden  nonpareil, 
and  the  Spaniard;  and,  in  May,  the  Norfolk 
paradise,  Loan's  pearmain,  and  the  English  ren- 
net. The  best  cgfder  Tarieties  are,  the  Siberian 
pippin,  the  Grange  pippin,  the  Foxky,  the  Har- 
vey, the  Alban,  the  h<^phead,  Stread's  kernel, 
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the  luge  8tira»  the  Bmiitoii  seedling,  the  Hagloe 
woodcock,  the  ydlow  Siberian,  the  Dounton  pip- 
pin, the  Spring-frrove  codling,  the  Ilawthonidt'n 
codling,  the  golden  liarvey,  the  white  court- 
pendu,  the  Warwidubire  pippin,  Harvey's  nM- 
■ets^  the  Bovey,  the  oockagee^  th«  l>utch  qaeen- 
ing,  the  John,  the  now  red  must,  tho  old 
red  must,  the  P«waan  que^nin^  aod  the  red 
I  streak. 

I     The  vaiietiee  best  iltted  Ibr  the  ovdiaid,  beiiv 

strong  and  hardy  in  growth,  and  sure  bearers, 
are  the  cockpit,  the  Dounton  pippin,  tho  Duchess 
of  Oideuburgh,  the  Dutch  oodiiu,  Fraukiiu's  gol- 
den pipsiuij  the  gloria  nnmdi,  the  Hftwthonkdeii) 
the  Kerry  pippin,  the  Keswick  codling,  the  red 
quarrn  Tiden,  the  Salopian  pippin,  the  Saint 
Julicu,  the  striped  Juneating,  the  striped  mon- 
itrotts  xennet,  the  white  oolville,  the  Wormdej 
pippin,  the  hcauty  of  Kmi,  the  Bedfordshire 

:  foundling,  the  Blenheim  orange,  the  cockle  pip- 

[  pin,  the  Courtwick,  Cowarne's  queening,  the 

I  Docping,  the  Dnke  of  Wellington,  the  Dutoh 
mignonnc,  Feam^  pippin*  the  flower  of  Kent, 
the  French  crab,  the  French  russet,  the  golden 
russet,  the  green  nonpareil,  the  Eanwell  souring, 
the  king  of  pippins,  Kirke's  Lord  Nelson,  the 
largo  russet,  the  incoini)aruble  crab,  the  Kentish 
broading,  the  Kentish  fill-basket,  the  Kentish 
pippin,  the  lemon  pippin,  Lewis'  incomparable, 

I  the  London  pippin,  Lucombe's  se^Uing,  the  mar- 
malade pippin,  the  Mitmhal  enb^  the  Newtomi 
pippin,  the  nonj)areil  russet,  the  Norfolk  beaufin, 

I  tho  northern  reum  t,  the  p<jund  apple,  the  Ril)- 
ston  pippin,  tiie  rymer,  the  seek-no-farther,  the 
striped  Holhu&d  pippin,  and  theTcnUhire  green- 
ing.  The  best  varieties  for  grafting  on  paradise 

j  stocks  are  the  beauty  of  Kent,  the  Rorsdoffer, 
the  Briiigswood  pippin,  Christie's  pippin,  the 
oooUe  pippin,  the  Cole  apple,  tbeConurtwick,  the 
Delaware,  the  Duohess  of  01denbiu!gb|  the  Dutch 
mignonne,  the  Emperor  Alexander,  Feam's  pip- 
piiii  the  golden  pearmain,  several  golden  pippins, 
the  Orange,  tlw  Grftvenrtdn,  the  Herafbrdehtie 

I  pcarraain,  the  Hollandbury,  tiie  Ills  of  Wight 

!  pippin,  the  Kerry  pippin,  the  Kilkenny  codling, 
the  Kilkenny  astemu,  tho  King  of  the  pippins, 
Kirke's  golden  rennet,  the  margil,  eeTenJ  non- 
pareilfl,  the  Norfolk  pippin,  Plullej^t  royal  George, 
t  h  n  jiomme  grise,  the  red  Astracan,  the  red  In- 
gestne,  the  reinette  grisc,  tho  Hibston  pippin, 
the  Sykehouso  russet,  and  the  Wyken  pippin. 
The  beat  vnrietlee  for  growing  on  inJh  of  either 
southern,  eastern,  or  western  aspect,  generally 

,  ripening  w:  1!,  and  always  of  exquisite  flavour 
I  when  newly  gatliercd,  are  the  American  fall,  tlic 
I  Beftuehamp-well  aeedfing,  the  Bringewood  pippin, 
Christie's  pippin,  the  Cole  apple,  the  Courtwick,  the 
I  Delaware,  Feam's  pippin,  the  golden  poarmain, 
several  golden  pippins,  the  Isle  of  Wight  pippin, 
the  king  of  the  pippins,  Kirke*8  golden  rennet, 
the  Hale  oarle,  the  margil,  the  Newtown  pippin, 
several  nonpareils,  the  Wyken  pippin,  the  Syke- 

j  house  russet,  Fadley's  royal  George,  the  pouune 


I 

grise,  the  red  Ingcstriu,  the  leiaiette  grise,  and 
EUbston's  pippin.  i 

These  lists  of  mere  names  are  necessarily  some- 
what  vague,  they  unavoidalily  contain  repetitions  1 
of  the  same  Tarieties,  and  th^  are  rendered  ad-  ' 
ditidfudly  inexplicit  by  oonsidera)^  ambignity  ; 
or  unsettledness  in  the  prevailing  market  nomen- 
clature of  fruit.    We  would  gladly  both  illustrate 
and  extend  them  by  brief  descriptiTe  n«;^oe»  of 
an  the  Tarietiee,  bat  are  oompeUed  by  doe  otie 
for  the  symmetry  of  our  work  to  restrict  ouredves 
to  brief  notices  of  only  a  very  few. — ^The  early 
Margaret  or  scarlet  Eve  apple  is  a  middle-sized 
firuit;  its  dinpe  oval,  bat  llnttened  at  the  ends; 
its  eye  shallow  and  wrinkled ;  its  stalk  short,  and 
inserted  in  a  shallow  c&vity,  its  Rides  slightly 
angular ;  its  colour,  when  ripe,  a  yellowish  green, 
with  some  nuset  brown  about  the  stalk,  and  ; 
a  bright  crimson  narked  with  darker  streaks 
toward  the  sun ;  its  flesh  whitish,  bat  sometimes 
tinted  with  red  next  the  skin,  crisp  and  juicj; 
and  its  flsvonr  saoohadne,  pleaiwntly  neididated,  . 
and  exhaling  a  rich  arooifttie  fingnaea.  The  '. 
tree  is  middle-sized,  grows  erect,  and  bears  weH 
— The  oslin  apple  is  a  middle-sized,  roundish,  ob-  i 
late  frnit ;  its  eye  wide  and  fallow ;  ita  oaljz  ! , 
often  prominent  and  a  little  wrinkled ;  its  sllift  ' 
I  short,  and  inserted  innwii^p  nnd     rdlow  cavity ; 
its  sides  sometimes  sUghtly  angular ;  its  cflntir,  | 
when  ripe,  a  bright  yellow,  speckled  with  ruBoet,  1 
and  donded  about  the  stalk ;  its  Hesb  yidloirish,  | 
crisp,  and  juicy  ;  and  its  flavour  delicate,  sac-  , 

charine,  and  aromatic.    The  tree  is  dwarfish,  i 

I  ■  'I 

makes  erect  shoots  of  a  light  gray  colour,  has 
light  green  isaves,  and  is  an  abondbuit  beas«r.— 

The  red  Astracan  apple  is  above  the  middlo-aiie; 
its  shape  roundish,  but  a  little  flattened  at  the 
ends  i  its  sides  irregular  ;  its  eye  broad  and  deep, 
but  doeed  bj  the  calyx,  and  uneven  on  the  edge ; 
its  stalk  short*  and  deeply  sunk  in  an  angu  ar 
cavity;  its  colour  yellowi.sh,  mixed  with  lit'Iit 
red  to  the  shade,  and  a  deep  cherry  red  covered 
with  B  purplish  bloom  to  the  sun ;  and  its  flesh 
very  white,  tinted  with  red  next  the  skin,  finn, 
juicy,  and  weU- flavoured.  The  tree  is  strong, 
erect,  and  a  good  liearer.— >Thc  Kerry  pippin  is 
about  the  middle  siae;  its  sides  smooth,  some-  [ 
times  warted,  and  oAsn  nippled  at  the  stalk  ;  its  \ 
eye  brornl.  phallow,  and  wrinkled ;  its  colour  a 
bright  yeiiow,  pipped  all  over,  and  slightly  tinted  ^ 
with  red  toward  the  sun ;  its  flesh  yellow,  crisp,  ; 
and  joiey ;  and  its  flavour  saccharine  and  ddi- 
Ciite.  The  tree  is  vigorous,  makes  downy,  spurred, 
erect  shoots,  and  is  an  exeellcnt  l)eaper. — Th<* 
spice  apple,  or  aromatic  russet,  is  a  middlc-^izeti 
fruit;  its  diape  conical ;  its  ddes  obtusely  angu- 
lar ;  its  eye  wide,  shallow,  and  much  ribbed ;  its 
stalk  long,  slender,  and  set  in  a  deep  cavity;  it« 
colour  a  greenish  yellow  in  the  shadie,  and  a  dull 
red  or  cinnamon  to  the  sun,  with  intcrqpenioas 
of  much  russet  throughout ;  its  flesh  white,  aolt, 
and  juicy :  and  its  flavour  rich,  saccharine,  and 
iiighly  aromatic  The  tree  thrives  in  every  situ*- 
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tion,  makes  deoder  debfining  Bhoota,  voA  seldom 
bib  to  jield  a  good  crop. — ^The  wliite  russet  is  of 
large  siie;  its  shape  irregular,  but  approach i ti  t 
to  oblate  rotund ;  its  sides  unequal  aad  obtusely 
angular ;  its  eye  large  and  fuitowed ;  its  stalk 
dml,  and  inserted  in  a  large  oivity ;  its  colour 
greenish  Tellt^w,  clouded  with  ru«set  nnd  white 
to  the  shade,  and  often  delicately  tinted  with  a 
light  blush  to  the  eaa ;  its  flesh  pale  yellow,  soft, 
sad meDow;  and  its  flavmir  aaodiariae  and  rich. 
The  tree  grows  erect,  makes  strong  light -gray 
shoots,  and  has  pale  green  leaves ;  and,  though 
lather  a  thin  bearer,  couipeosates  for  the  few- 
Boi  of  its  fruit  bj  their  siae  aad  Tidiaefls.—Tlie 
scarlet  queening  is  about  the  middle  size ;  its 
shape  conical  ;  its  sides  irregular  ;  its  eye  small, 
dtip,  aad  wrinkled ;  its  stalk  lung,  and  set  in  a 
deep  cavity;  its  ooloiir  jtSkm,  blotdied,  and 
ftreaked  with  red ;  ite  flesL  firm  and  juicy ;  and 
lis  flavour  saccharine  and  aromatic.  The  tree  is 
a  good  bearer. — The  margil  is  of  middle  sizo ;  its 
ilupe  conioal ;  its  rides  dightly  angular;  its  eye 
small  and  wrinkled ;  its  stalk  slender  and  deeply 
kt ;  its  ci>lour  a  bright  yellow,  striped  and 
clouded  with  red  toward  the  sun,  and  shading 
into  russet  around  the  stalk  and  the  eye;  its 
flesh  yellowish,  firm,  and  juicy ;  and  its  flavour 
accharine,  vinous,  and  piquant.  The  tree  is 
rigorous,  sends  out  delicate,  diverging^  aad  very 
downy  and  spurred  shoota,  has  snudl  latioeolate 
leaves  on  lung  foot-stalks,  and  is  a  good  bearer. 
—The  courtwick  pippin  is  below  the  middle  size ; 
its  shape  oval,  with  flattened  head  ;  its  sides 
smooth  and  sometimes  warted;  its  eye  large, 
iblknr,  sank,  and  a  little  indsoted ;  its  stalk 
short, set  in  a  wide  cavity,  and  often  '  '  l-que; 
it«  colour  yellow,  mixed  with  rnsset,  and  ruddy 
to  the  sun ;  its  flesh  richly  yellow,  crisp,  and 
juefi  and  its  flaT<Htr  saochariwe  and  agrseaUj 
undulated.  The  tree  is  strong,  makes  slender 
and  erect  shoots,  and  is  an  r\^lmf1nnt  l>earer. — 
The  Boss  nonpareil  is  a  middic-aizxd,  roundish 
spfle;  its  sides  smooth,  but  sometimes  warted ; 

eye  shalluvr ;  ita  stalk  about  an  inch  in  length, 
and  deeply  inserted ;  ita  colour  yellowish,  nearly 
covered  with  roasety  aad  a  deep  red  with  darker 
Hripes  toward  the  son ;  its  ilesh  firm  and  whitish ; 
and  its  flavour  saccharine  and  &agttllt»  The 
tree  is  strong,  makes  si  nd(  r  •ilior  t*'  lias  a  spread- 
ing head,  and  is  an  abundant  bear«r, — Thuliibston 
pippin  is  a  large,  oblate,  rotttttd  apple ;  its  sides 
angular ;  its  eye  deeply  furrowed,  and  closed  by 
the  calyx  ;  its  stalk  short,  deeply  inserted,  and 
aooMiiimcs  elbowed;  its  colour  yellow,  blotched 
with  russet,  particularly  at  the  eye  and  the 
stalk,  and  spotted  and  striped  with  bright  red 
t  w;irJ  the  mix ;  its  flesh  yellow,  Arm,  and  sume- 
times  coarse  ;  and  its  flavour  saccharine  and 
uematic  It  is  very  closely  allied  to  the  margil, 
yet  scaredy  equals  that  apple  in  flavonr.  The 
tree  has  a  spreading  growth,  and  sends  out 
strong  shoots  with  verj'  downy  extrpinilie^  — 
The  fieauchampwell  seedling     below  tlie  luiddlu 


size  :  its  shape  oval ;  its  eye  promhient»  but 
placed  in  i   ]  How  basin;  its  Stalk  short,  and 

inserted  in  a  di'ep  but  narrow  cn\'ity;  its  sur- 
face uniform ;  its  colour  yellowish  green  to  the 
diads,  and  reddish,  interspersed  with  darkw 
spots  to  the  sun;  its  flesh  yellow,  firm,  and 
juicy;  and  its  flavour  saccharine  and  highly 
aromatic.  It  is  an  excellent  apple  even  in  bad 
seasons.  The  tree  sends  up  erect,  brownish, 
downy  shoots,  has  small  oblong  leaves,  on  long 
and  slender  fmit- stalks,  and  is  an  alnmdnnt 
bearer. — The  green  nonpareil  is  a  middle-sized, 
roundish,  oblate  apple ;  its  sides  smooth ;  its  eye 
shallow;  its  stalk  sloidsr,  inserted  in  a  wide  and 
shallow  cavity,  and  sometimes  elbowed  ;  its  col- 
■  nr  yfll'iwish  grocn,  clouded  with  russet, marked 
with  dark  specks,  and  a  dull  red  to  the  sun  ;  ita 
flesh  eiisp  and  juioy ;  and  its  flavour  saoeharine, 
aromatic,  and  piquant.  The  tree  makes  slender, 
erect  phoots,  with  striated  or  furrowed  extrem- 
ities, has  lung  oval  leaves  on  long  foot -stalks, 
and  is  a  good  bearw;  but,  when  growing  in  old 
garden  ground,  is  Uable  to  canker. — The  Syke- 
house  rnsset  is  Ik'Iow  the  middle  size ;  its  shape 
flattish ;  ita  eye  wide ;  its  stalk  short,  and  in- 
serted in  a  shallow  eavity ;  its  odour  ydlowish 
green,  much  cbuded  with  russet,  and  of  a  dull 
r-  d  to  the  sun;  its  fli-sh  yellowish  nnd  lirm,  but 
mellow;  and  its  flavour  saocharine  and  pleasantly 
aeidulated*  The  tree  has  »  spseading  growth, 
makes  grom  shoots,  and  is  very  vigorous  and  a 
great  bearer. — The  prickly  seedling  is  a  small 
round  fruit ;  its  sides  smooth ;  its  stalk  thick, 
inserted  in  a  wide  «ivity,  and  sometimes  nipplcd ; 
its  eye  large  aad  deep ;  its  oobur  bright  yellow, 
but  russet  aruund  tlie  Btalk,  and  a  bright  red  to- 
ward tht'  mn  \  its  llf'«h  vt  lLtw,  jtiicy,  and  mel- 
low; and  its  flavour  sacctiarme  and  rich.  Thti 
tree  is  vigorous,  has  an  ueot  growth,  and  is  n 
great  bearer. — ^The  reinette  Franche  k  Cotes  is  a 
large  oblong  apple ;  its  sides  obtusely  angular ; 
its  eye  deep,  very  wide,  and  irregularly  furrowed ; 
its  stalk  long,  slender,  and  de^y  inswted;  its 
colour  green  till  quite  ripe,  and  then  ydlowish, 
with  some  light  reddish  stripes  to  the  sun,  and 
specked  with  russet  around  the  eye  and  the 
stalk  ;  its  form,  when  petibetly  ripe,  a  little 
shrivdled;  its  flesh  ycllowiah,  juicy,  firm,  and 
mellow  ;  and  its  flavour  sacelnriTK!  and  rich. 
The  tree  has  an  erect  and  very  strung  growth, 
makes  greenhdi- coloured  dioots  with  a  diky 
pabcsoonee  at  their  extremities,  has  oblong  oval 
leaves,  with  rr  iTiarkablj  paraHsl  sidei^  and  is  an 
abundant  bearer. 

About  twenty  TarietieB  were  in  prime  repute 
nearly  a  century  ago;  and,  though  not  all  in-* 
eluded  in  the  lists  which  wo  have  given,  most 
continue  to  enjoy  a  large  portion,  and  many  con- 
tinue to  ei^oy  the  whole,  of  their  ancient  repu- 
tation. Yarieties  of  snoh  thoroughly  established, 
long  tried,  Mid  universally  admitted  excellence, 
are  eminently  valuable,  and  deserve  a  brief  de- 
I  scriptive  notice. — The  wkit«  or  French  reuuet  is 
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a  large,  Hne  fruit ;  its  shape  roundish ;  its  colour 
a  pale  green*  beeoming  a  little  yeliowish  when 
ripe,  and  having  some  nnall  gray  epoto;  and  its 
fl'  sh  saccharine  and  juicy. — The  rennette  j^ise  is 
I  a  luiddle-sised  fruit ;  its  shape  like  that  of  the 
golden  rennet ;  iti  colour  a  deep  gray  to  tlie  sun, 
intermixed  with  yellow  to  the  shade ;  its  flesh 
[  very  juicy  ;  and  its  flavour  piquant. — The  \-iolet 
apple  or  pwmme  violette  is  a  rather  large  fruit; 
its  oolonr  a  pale  green,  striped  with  deep  ted  te 
the  sun ;  and  its  flavonr  iaodMrine  and  with  a 
,  frnjrrnnc  -  like  that  of  sweet  violets. — The  court 
pendu  is  a  very  large  apple ;  its  shape  oblong ;  its 
■ides  meiked,  firom  base  to  crown,  with  irregular 
rittnge  or  anglee;  its  colour  pale  to  the  shade, 
and  red  to  tho  sun  ;  its  foot-stalk  loTig  and  slen- 
der, and  its  habit  of  growth  uniformly  pendulous, 
I  so  as  to  have  procured  for  it  from  tiie  French 
I  gavdenen  its  name  of  oonrtpendu.— The  original 
codling  and  the  orij»inal  golden  rennet  are  every- 
where known,  and  have  been  superlatively  popu- 
I  larized  by  the  several  subvarieties  of  them  which 
I  are  in  SO  general  esteem.-<-TheMaxgaretapiile  is 
a  middle-sized  fruit,  and  not  so  long  as  the  ori- 
ginal codling ;  its  colour  a  jule  preen  to  the  shade, 
and  a  faint  red  to  the  sun ;  its  flesh  firm ;  and  its 
I  flavour  pleasantly  piquant.— The  Kentish  fill- 
basket  is  a  kind  of  codling,  but  larger  in  size  and 
somewhat  more  elongated  in  p1i:ipe  than  the  nor- 
j  mal  codling. — Loan's  pearmain  is  a  beautiful, 
middle-^ised  froit ;  its  eolonr  a  heantiAil  red  to- 
I  ward  the  sun,  and  a  striping  with  red  to  the 
!  shade ;  and  its  flesh  has  a  vinous  flavour,  but 
I  soon  becomes  mellow. — The  quina  apple  is  a  small 
I  frnit,  seldom  larger  than  the  golden  pippin ;  its 
I  shape  like  that  of  the  qaina»  especially  toward 
I  the  stalk;  its  colour  russet  toward  the  sun.  and 
yellowish  toward  the  shade. — The  aromatic  pip- 
pin is  about  the  size  of  a  nonpareil,  but  a  little 
I  longer;  its  colour  a  bright  russet  toward  the 
sun ;  its  flesh  breaking ;  and  its  flavour  aromatic. 
—The  liertfordshire  or  ivintiT  p'  armain  is  a  good- 
sized  fruit;  its  shape  rather  iuug  than  round ;  its 
eolour  a  fine  red  toward  the  son,  and  a  striping 
with  red  toward  the  shade ;  and  its  flesh  juicy 
and  acidulated. — The  Kentish  pippin  is  a  large 
and  handsome  irmt ;  its  shape  oblong ;  its  colour 
pale  green ;  its  fledi  breaking  and  juicy ;  and  its 
flavour  sharply  acidulous. — The  Holland  pippin 
is  larger  than  the  Kentish  pippin ;  its  shape  more 
elongated ;  its  colour  a  darker  green ;  and  its  flesh 
firm  and  juicy.—The  nonstroos  rennet  is  a  very 
large  apple;  itn  shipe  oblong;  its  colour  red  to 
the  snn,  and  dark  gTe'_>n  to  the  shade  ;  and  its 
flesh  liable  to  be  very  mellow. — ^The  royal  russet 
or  lea|]ier*ceat  msset  is  a  large  ftir  froit ;  its 
shape  oblong,  but  broad  toward  the  base;  its 
colour  russet  like  that  of  leather ;  and  its  flesh 
yellowish.   The  tree  is  tall,  well-shaped,  and  an 
abundant  bearer. — Wheeler's  russet  is  a  middle- 
sized  fruit ;  its  shape  round  but  flattened ;  its 
stalk  slender:  it?  c  lour  a  p.ale  yellow  to  the 
shade,  and  a  light  russet  to  the  sun;  its  flesh 


firm  and  juicy ;  and  its  flavour  very  sharply  aci- 
dulous.— PUe^B  russet  is  not  so  large  as  Wheekr*g  ■ 
russet ;  iU  shape  oviil ;  its  colour  a  dark  green  to 
the  shade,  and  a  russet  to  the  snn  ;  its  flesh  very 
firm ;  and  its  flavour  very  sharply  acidulous. —  , 
The  nonpareil  and  the  golden  pippin,  like  the 
original  codling  and  the  golden  rennet,  are efOT-  | 

wh  i-i  Imown  and  universally  api^roved,  through  ' 
the  medium  of  their  subvarieties. — The  haute-  ' 
bonne  used  fbrmerljr  to  be  often  sold  in  the  Eng- 
lish markets  for  the  nonpareil ;  but  it  is  a  kttger  | 
fruit  than  the  latter,  more  inclining  to  yellow, 
brighter  in  the  hue  of  its  russet,  not  so  flat  in  i 
shape,  not  so  acidulous  in  flavour,  earlier  ripe,  | 
and  sooner  gone.  , 
North  America  has,  for  a  considerable  peri'^nl.  ^, 
been  celebrated  for  the  great  number  and  the 
surpassing  richness  of  its  varieties  of  apple-tree ; 
it  eonld  probablj  prodneot  firom  even  its  iU-enlti-  j 
vated  and  almost  natural  orchards,  a  greater 
number  of  thoroughly  good  varieties  than  are  at  | 
present  known  in  Great  Britain;  it  is  admitted  i 
all  over  Europe  to  exoel  the  old  worid  in  the  ag-  \ , 
grcgate  excellence  of  both  its  ajiples  and  its  |  j 
peaches ;  and  it  has  been  regarded  by  some  Euro-  '  I 
pcan  phytologists  as   a  grand  laboratory  of  na-  1 1 
ture  for  Uie  production  of  new  amdiorated  fruits," 
or  as  possesdng,  in  its  soil  or  its  climate  or  the  | ; 
joint  influence  of  both,  the  power  of  progressively  I 
improving  any  variety  of  apple-tree  through  suo- 
oesrive  generations  till  it  eTentnaUy  attune  a 
high  degree  of  excellence.   But  while  the  fact 
of  great  Ave.alth  in  the  quality  and  number  of  ! 
North  American  varieties  of  the  apple-tree  is  cer-  j 
tain,  the  principles  on  which  most  phytologists  I 
have  hitherto  attempted  to  account  for  it  are  voh-  \ 
supported  by  observation  and  not  very  consistent 
with  sound  philosophy.   All  or  very  nearly  all 
the  kinds  originally  cultivated  by  the  North 
American  colonists  were  imported  firom  Bnrope ; 
eome  of  the  kinds  most  extensively  cultivated 
and  most  highly  approved  at  the  present  day 
were  originally  European ;  and,  in  particular,  thf-  \ 
Spitiemberg  apple  of  New  Tork  and  the  Baldwin  | 
of  Massachusetts,  which  are  held  in  very  great  -l 
esteem,  and  have  been  extensively  sent  to  Europe,  1 ' 
were,  in  all  probability,  seedlings  of  the  first  gen-  ■ 
ereti<m  fiwm  good  imported  European  Tarietiea.  I . 
Almost  all  the  good  apples  of  English  America,  j 
from  the  earliest  date  of  English  pos^ssion,  down  i 
to  a  considerable  period  after  the  date  of  Amo-  ' 
rican  independence^  grew  upon  ceedliug- trees,  ! 
raised  from  the  pips  or  pomee  of  SQmpea&  Tsrie-  1 
ties;  and  i  ■  rge  proportion  of  them  upon  seed- 
ling-trees of  merely  the  first  generation.    The  '  j 
mode  of  propagation  by  budding  and  grafting  j 
was  not  known  by  peasants,  farmers,  and  <  >rdina-  j ' 
ry  gardeners  and  orehardists ;  the  estal»lishment 
of  nurseries,  even  in  the  sea-board  districts  of  the 
New  Enghmd  states,  was  for  a  long  time  un- 
thought  of;  and,  so  late  as  at  the  commencement 
of  the  present  century,  three-fourths  of  ;ill  (he 
fruit-bluing  apple-trees  in  the  United  States  i| 
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11  were  seedlings.    Yet  the  rate  of  increase  in  the 
■umber  of  individiiat  trees  was  wonderf ull;  great ; 
I  M>  much  60  that  for  everj  n<iflBng>tree  which 

I  'bore  fruit  in  iho  v  ar  1600,  no  fewer  than  one 
I  hundred  bore  fruit  in  the  year  1700,  and  at  least 
I  one  thousand  in  the  year  1800.   So  enormous 
I J  wu  the  proportion  of  ovduurd-gromid  preyions 
to  the  establishment  of  nurseries,  thnt,  on  the 
average,  erery  fann  !  f       ncres  had  from  6  to 
;   10  acres  under  fruit  trees ;  and  as  no  market  ex- 
irtadlbrthftoiduadpradnoeteTerx&niMreftsily 
found,  amongst  his  great  number  of  seedling- 
trees,  more  than  a  stifficicnt  number  of  good  ones 
i   to  supply  appkn  to  his  family,  and  indiscrimi- 
j;  safteljaMigiiodthe vtBtTCBiainderfortheineof 
hit  hoga.  Thus,  seedlings  of  the  first  generation, 
an  the  way  along  from  the  first  colonizing  of 
America  till  the  present  day,  have  heen  good,  or 
*^  at  leut  have  been  timllar  in  ehmotcr  to  the 
'  pnioift  plants  ;teed]ingi  of  anoeeMiTe  generations 
upon  the  same  spot,  roast,  in  consequence  of  the 
occupancy  of  the  ground,  hare  been  oompara- 
i  tivcly  few  in  ntimber,  and  eoaroely  vmt  sown  or 
aided  bj  man ;  and  improved  varieties,  whenever 
'   any  appeared,  were  not  propagated  by  liudding 
^   and  grafting,  and  could  never  have  existed  be- 
yiMkd  the  limits  of  a  single  tree  except  by  propa- 
i  gntian  as  eeedlinga  of  the  first  genemtion.  The 
many  rich  new  varieties  which  have  appeared  in 
Korth  America,  therefore,  are  no  sucli  ameliora- 
tions bj  successive  generation  as  the  theories  of 
Bmopean  phjtolopsta  have  eappoaod,  bat  miut 
be  traced  to  the  operation  of  a  cause  at  once 
simple,  obvious,  profomidly  philosophical,  and  in 
exquisite  harmony  with  the  general  physical  laws 
of  the  Divine  provideDce. 

'Riis  ouue  is  the  intenniztiire  of  Uie  pollen  of 
difff  ront  vnri»'t?03.   Experimental  florists,  simply 
by  the  intermixture  of  pollen,  can,  at  pleasure 
vary  the  shade  of  a  liljr  or  tiie  fragrance  of  a 
,  riiododendron,  and  liave  produ  i  l  1  many  thou- 
sands f'f  new  varieties  of  violets,  tiisdiia^.  dnhlirt?, 
and  other  select  flowering  plants,  and  perfectly 
i  astonisMitg  anwHonHons  <^  <he  best  varieties 
i  fermstlj  known;  and  geneial  ooltivatovs  of 
'  plants,  whether  fanners,  gardeners,  nurserymen, 
.  or  practical  phytologists,  have,  simply  by  the  in- 
; ;  termixture  of  pollen,  effected  wondo^ul  and  very 
'  numerous  improveoients,  as  wdl  as  prodnoed 
I  multitudinous  new  rnrirtiofi,  in  many  of  the  most 
,   useful  culinary  and  agricultural  plants.    Nor  is 
,  the  i^ple-tree  an  exception  to  the  power  of  in- 
l|  termized  poUen,  bat  veiy  strikingly  the  revene.  I 
"  Take  a  fruit  tree  of  medium  excellence ;  average  I 
'  the  opinions  of  the  *  Pomolofriml  ?.nd  (lardener's 

I  Magazine,'  and  call  the  liawthorndcn  of  Scotland 
'  BoiA.  Plant  it  b^ond  the  reach  of  foreign  pol- 

I I  leu,  and,  I  apprehend,  its  seedling  offiqpring  will 
not  vary  greatly  from  the  parent  standard ;  some 
of  the  seedlings  will  produce  better  uud  some 
wofse  froit.  If  those  seedlings  are  planted  so 
that  their  poUen  intermix,  the  second  generation 
viU  exhibit  signs  of  farther  dqiartare  in  im- 


]  provcmcnt  and  deterioration ;  und  this  variation 
will  be  greater  as  the  soil,  climate,  and  euHtirp 
are  varied;  so  that  in  many  generations,  if  the 
pollen  he  not  permitted  to  niir,  and  the  climate 
and  culture  remain  the  same,  the  departure  from 
the  parent  standard  of  goodness  will  be  trifling ; 
but,  on  the  oontrai7,  if  the  poUen  be  indiicrim- 
inately  mixed,  and  the  cliniat*  and  culture  varied, 
the  departure  ^nll  bo  grr:>»  "  Either  8nch  im- 
proving or  such  deteriorating  departure  from  the 
original  as  produoes  an  entirely  new  tod  widely 
different  variety  is  thus  effected,  mainly  by  the 
intermixture  of  poUcn,  though  partly  by  altera- 
tions of  soil,  climate,  and  culture,  in  the  course 
of  a  few  gmeratioos  fnm  any  one  apple  plant; 
and  precisely  the  same  result  is  effeoted,  soidj 
by  the  intermixture  of  pollen,  in  a  wngle  genera- 
tion between  almost  any  two  very  difl'ercnt  kinds 
of  apple  plants ;  not  only  so,  but,  in  oonaeqaeaoe 
of  the  mere  intermixture  of  pollen  from  neigh- 
bouring hlosaoms,  existing  trees,  without  any 
generation  whatever,  will  sometimes  become  mo- 
dified in  their  duuKoter  and  very  eennbly  altered 
in  their  firnit,— for  example,  a  tree  which  pro- 
duces green  apples  may,  by  growing  immediately 
a(\jacent  to  a  tree  which  produces  yellow  apples, 
acquire  the  property  of  producing  yellowish-green 
apples  or  even  absolutely  yellow  apples.  Now 
let  the  enormous  numbers  of  North  American 
apple-trees  lie  glanced  nt,  their  original  European 
varieties,  their  indificnmmute  intermixture,  their 
great  groupings  in  orchards,  and  their  inersase 
one-thousandfold  in  the  course  of  two  centuries ; 
and,  by  simply  adverting  to  the  power  of  inter- 
mixed pollen,  we  instantly  understand  how  the 
new  varieties  of  North  American  apple-tree  are  so 
numerous  10  stroniA^ marked, and  so  en^vdsitsly 
rich. 

When  apple-tree  plants  are  raised  from  seeds, 
whether  the  kinds  for  grafting  upon  or  kinds  in- 
tended to  bear  as  ssedlings,  the  pips  or  the  pomes 

ouglit  to  be  sown  on  dry  ground  in  NoTcmber  or 
December,  on  wet  ground  in  February.  Almost 
all  onltivators  use  tiie  mere  pips  as  seed,  and  even 
take  care  to  clear  them  thoroughly  from  the 
pulp ;  and  many  in  the  south  of  Kngland,  M  hcn 
the  plants  to  be  raised  are  grafting  sticks,  sow 
pips  which  remain  after  prestting  sour  apples  for 
veijuioe  or  cyder.  Bnt  a  deoidedly  more  natural 
method,  and  one  which  cannot  fail  to  educe  a 
superior  avomge  healthiness  and  vigour  in  the 
plants,  is  either  to  sow  the  entire  pomes,  or  to  sow 
tlie  pipe  in  mould  which  has  been  well-manured 
with  decayed  apples.  The  flesh  which  surrounds 
the  pips  in  all  apples  is  clearly  designed  by  the 
Creator  to  serve  as  the  pabulum  of  the  futuru 
tree;  and  its  sugar,  its  malio  aoid,  and  its  other 
constituent  elements  almost  certainly  bear  to 
each  other,  in  every  variety  of  the  plant,  the 
exact  proportion  which  will  operate  most  benefi- 
cially on  bolli  the  soil  and  the  plumule.  To  with* 
hold  the  fleshy  matter  of  the  pomes,  thersfbief  or 
even  to  sabstitttte  it  with  very  carelolly  prqiaied 
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mtnare,  is  seriouBlj  to  interfere  wiih  die  natnnl 
economy  of  the  apple's  yegetation,  and  must,  to 

some  extent,  however  impcrccptiblyj  damege  the 
constitutiua  uf  the  future  plants. 

When  pips  are  deeigned  to  be  need  tt  seed, 
and  are  obtained  from  the  cjder  mann&ctory  or 
otherwise  abstnictcd  from  the  pomes,  they  ought 
to  be  preserved  in  dry  sand,  and  kept  out  of  the 
reach  of  rate  and  mioe;  and  even  after  being 
sown,  they  ought  to  be  footected  firom  theee  ver- 
min  \iy  moans  of  traps.  The  pips  may  bo  so^vn 
upon  a  bed  of  liglit  earth,  and  covered  to  the 
depth  of  about  iialf  au  iuch.  lu  spring,  when 
the  i^antB  begin  to  appear,  tiwy  mnet  be  care- 
fully weeded ;  and  if  the  season  should  prove  to 
be  dry,  they  ought  to  bo  watered  twice  or  thrice 
a-week.  During  summer,  they  must  be  coa- 
ttantly  kept  cleiur  of  weeds.  In  the  following 
October,  if  ^e  plants  have  been  healthy,  they 
may  be  tran?i)lanted  into  clean,  well-pulverized 
nursery-ground,  s^et  at  the  distance  of  one  foot 
firom  plant  to  plant,  in  rows  three  feet  nmader, 
and  adjustpd  somewhat  firmly  in  their  places,  by 
lateral  pressures  of  the  soil.  Stocks  thus  early 
transplanted  do  not  require  to  be  headed;  yet 
when  they  indine  to  shoot  downward,  they  must 
have  their  tap  root  shortened,  in  order  that 
they  may  be  induced  to  send  out  horizontal  roots. 
,  If  the  soil  is  good,  and  kept  clean  from  weeds, 
I  the  stocks  intended  for  dwarfs,  may  be  grafted  in 
the  second  spring afkwtransplaatatiea ;  yet  thoee 
intended  for  standards  must  not  be  grafted  till 
the  fourth  spring,  when  they  will  be  upwards  of 
six  feet  in  height. 

''A  differaioe  of  opinion,"  says  Mr.  Knight, 
"appears  always  to  have  prevailed  respecting 
the  quality  of  the  soil  proper  for  a  nursery  :  snme 
have  preferred  a  very  poor,  and  otlicrs  a  very 
i  rich  soil;  and  both  pethaps  are  ahnost  equally 
wrong.  The  advocates  for  a  poor  soil  appear  to 
me  to  have  hoen  misled  by  transferring  the  feel- 
ings of  auimals  to  j>lant8,  and  inferring  that  a 
change  from  want  to  abnndaace  mnst  be  agree- 
able and  beneficial  to  lioth.  But  phmts  in  a  very 
poor  soil  become  stunted  and  unhealthy,  and  do 
not  readily  acquire  habits  of  vigorous  growth, 
when  removed  from  it.  In  a  soil  which  luis  been 
highly  manured,  the  growth  of  youBg  apple-trees 
is  extretuely  rapid ;  and  tlieir  appearance,  during 
two  or  three  years,  generally  indicates  the  ut- 
most exuberance  of  health  and  vigour.  Theee 
are,  however,  usually  the  forerunners  of  disease, 
and  the  'canker's  desolating  tooth'  blasts  the 
hopes  of  the  planter.  I  have  seen  many  instances, 
in  the  black  rich  mould  uf  au  old  garden,  where 
yonng  trees  of  the  native  crab  could  searodj  pre- 
serve their  existence;  and  such  mould  a]ipcars 
almost  equally  fatal  to  the  peach  and  nectarine 
trees.  It  has  justly  been  remarked  by  Evelyn, 
that  annual  plants,  having  only  a  short  time  in 
which  they  are  to  fulfil  the  intentions  of  nature, 
readily  accf  pt  any  assistance  from  manure,  and 
are  rarely  injured  by  the  excess  of  it:  but  that 


trees,  bdng  formed  for  periods  of  long  duration, 
are  injured  when  attempts  are  made  to  accelerate 

their  early  growth  by  the  stimulus  of  a  lai^ 
quantity  of  nutriment.  In  choosing  the  situation 
for  a  nursery,  too  much  shelter,  or  exposure, 
should  be  equally  avoided ;  and  a  soil,  nearly 
sitnilar  to  that  in  which  the  trees  are  aftor^vards 
to  grow,  should  be  selected,  where  it  can  l>e  ol>- 
tained.  Pasture  ground,  or  unmannred  meadow, 
should  be  prefinred  to  old  tillage,  and  a  loam  of 
moderate  strength,  and  of  ooBsidoraUs  depth,  to 
all  other  soils." 

The  well-kuown  variety  called  the  Arbroath 
odin  or  original  apple,  and  all  the  buxknot  and 
codling  tribes,  grow  freely  from  cuttings,  and 
may  be  propagated  almost  as  easily  as  poplars  or 
willows.    A  new  method  of  propagation  luus^ 
within  the  last  ten  or  fifteen  years,  been  repeat- 
edly stated  in  public  journals  to  have  been  in- 
vented and  successfully  practised  in  B<ihemia, — 
to  insert  appl^txee  shoots  or  cuttings  iu  potatoes, 
and  plunga  them  into  the  ground,  leaving  only 
an  inch  or  two  inches  of  the  cutting  above  the 
surfaces ;  but  this  method  has  been  fairly  tried 
by  experimentalists  in  Scotland,  and  found  to  be 
utterly  incident  The  general,  indeed  almoat 
universal  mode  of  propagation  in  Great  Britain 
is  by  grafting  or  budding  fine  varieties  upon  the 
stocks  of  coarse,  hardy,  vigorous,  straight  grow- 
ing varieties ;  this  meUiod  is  fhcile,  adapts  itself 
to  every  form  and  size  of  required  tree,  and  is 
applicable  and  efficient  in  the  case  of  ever}-  kind 
of  apple-tree ;  and,  even  in  America,  where  tiie 
seedling  system  was  so  long  universally  preva- 
lent, this  engrafting  method  is  now  in  genetal 
use,  nurseries  being  everywhere  establishc-d,  and 
hardly  any  but  the  finest  en^rmft  d  yov.t]^  tr<x'S  ' 
being  any  longer  in  requisition.  Ail  blocks  rai£«d  . 
framtheseedoforsb-trees  or  of  cyder  varieties  of  ' 
apple-txces  are  technically  called  free  stock*,  and  ■ 
are  employed  for  all  orchard  standards  and  for  , . 
lofty  espaliers.   The  stocks  of  the  paradise  spc-  | ' 
cies,  as  we  formerly  saw,  are  empbyed  for  dwarf  • 
standard^  for  low  espaliers,  for  the  borders  of 
gardens,  and  for  low  trees  in  any  utuatioa  which  | 
are  wished  to  bear  fruit  in  comparatively  early 
age,  at  the  apense  of  beooming  correqjKmdiDgly 
soon  exhausted.   "  Some,"  says  Miller,  "  Lave  [ 
made  use  of  codling  stocks  for  grxLfting  apples,  in  \  \ 
order  to  stiut  their  growth  ^  hut  as  these  are  com-  t 
monly  propagated  by  suckos,  I  would  by  no 
means  advise  the  use  of  them,  nor  would  I  choose  | 
to  raise  the  codling  trees  from  suckers ;  but  rather 
graft  them  upon  crab  stocks,  which  vrill  cause 
the  fruit  to  be  lirmcr,  last  longer,  and  have  a  I . 
sharper  flavour;  and  tlieso  trees  will  last  much  | 
longer  sound,  and  never  put  out  suckers,  as  the  I 
codlings  always  do,  which,  if  not  constantly  taken  | 
off,  will  weakuu  the  trees,  and  cause  them  (o  !  ■ 
canker;  and  it  is  not  only  from  the  root^  but  i 
from  the  knots  of  their  stems,  there  are  gener-  1 1 
ally  a  great  number  of  strong  shoots  pnxliu'.  d.  : 
\  which  fill  the  trees  with  useless  &liuuts,  and  renu«. r  i 
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I  them  unsightly,  aiid  the  firuit  small  and  crum- 
'  pfcA* 

I    The  average  distance  from  one  another  at  which 

!  app!*'  trees  upon  crab-stocks  ought  to  he  planted 
for  espaliers,  ia  20  feet  for  the  sinallcat  growing 
kinds,  30  feet  ftr  the  middle-nsed  kin^s,  and  40 

'  feet  Ibr  the  biggest  growing  kinds.  Examples  of 
the  smal!c<^t  trm^ving  kind?,  nmonp  the  long-es- 
tablished and  guutraliy  kuowu  varieties,  are  the 

.  quiiM-apple,  the  golden  pippin,  Mid  the  pomme 
dapi ;  of  the  middle-sized  kinds,  the  Maigant, 
the  golden  rennet,  the  aromatic  pippin,  the  ren- 
nette  grise,  the  white  rennette,  and  most  cod- 
ling ;  and  of  the  largest  growing  kinds,  the 

.  lentadi  pippin,  the  HdUbmd  pippin,  the  raon- 
•trous  rennet,  th"  ri\vnl  rtiFsct.  Wheeler's  russet. 
Pile's  russet,  the  nonpareil,  the  violet  apple,  and 
a!l  the  peannains.  Persons  who  have  not  ob- 
^rred  the  vigorous  growth  of  apf^treee,  will 
think  twentj  feet  for  the  Bniallest-grnwinc^  vr\ri(  - 
ties,  and  f  >rty  feet  for  the  largest-growing  varie- 
tii^  too  great  distances,  and  will  suppose  that 
the  trees  ean  never  so  extend  thdr  braiichea  to- 
ward one  anothrr  a:^  to  cover  the  espalier;  but 
if  th^r  win  mark  how  widely  standar«i-treos  ex- 
tend their  branches  on  ail  side»,  and  will  remem- 
ber  that  cipdier  trees  have  to  effect  their  lateral 
gmiih  on  snlj  two  sides,  they  in  soon  be  con- 
Tinced  that  the  distances  are  suthciently  close, 
fi^r  the  sake  of  both  symmetry  and  economy, 
only  trees  of  equal  or  rery  nearly  equal  habits  of 
gtomlh  as  to  size,  ought  to  he  grown  upon  any 
otiee?paher.  Dwarf  cherrv-tToes.  ctirr.Tnt^>u8hes, 
ur  other  small  fruiting  plants  may  be  planted  be- 
tneeii  tiie  apple-treet,  to  bear  tut  a  few  years, 
end  to  he  cat  awaj  when  the  trees  are  ready  to 
^ripy  most  of  the  ?paco.  "When  young  appi" 
trees  are  selected  for  planting,  those  of  one  year's 
growth  from  the  graft  ought  to  be  preferred,  and 
aO  of  greater  age  than  two  years'  growth  from 
the  graft  rci'  cted;  the  stocks  should  lie  ?5<^und, 
WDOoth.  and  tree  from  canker;  the  small  fibres 
of  the  roots  ought  to  be  entirely  cut  away,  in 

!  offdsr  to  iwevent  mooldiness  in  the  ground,  or 
any  obstruction  to  tlie  growth  of  new  fibres ;  and 
the  extremities  of  the  roots  otii^ht  to  be  short- 
ened, all  bruised  parts  of  the  roots  cut  off,  and 
>ll  nssplaoed  rooto  which  cross  each  oUie?  eat 
swaj.  The  best  aeaion  for  pkating  ia  from  Oc- 
tober to  the  middle  or  end  of  November,  or  either 
i^iuoediately  or  very  soon  after  the  fall  of  the 
Jesf,  m  open  and  oomparatlvely  mild  weather. 
A  etake  ahoaU  be  pbced  to  each  tree  Ibr  the 
festening:  ♦^f  any  precocious  shoots ;  pome  tanner's 
Wk,  rotten  dung,  or  other  protective  covering 
natter  should  be  phteed  about  the  roots,  in  the 
went  of  the  winter  being  severe;  and  two  or 
thrw  jtalces  -h  uiltl  be  placed  to  each  trc,  lu  idre 
it  begins  to  pash  in  spring,  to  give  the  branches 
a  horiiotttal  fiwtening,  and  to  effect  for  the  tree 
athonmgh  establishing  in  its  new  quarters.  In 
5'i^^"rjnrTit  ni,ina!rement,  the  kn'T'  ought  to  l>e 
very  sparingly  tued,  aud,  except  when  there  is  an 


absolute  want  of  shoots  to  fill  the  spaces  of  the 
espalier,  it  ought  never  to  be  applied  for  the 

shortening  of  the  itranches;  for  when  it  is  intuli 
used,  it  only  multiplies  useless  shoots,  and  pre- 
vents branches  from  fruitiug.  The  best  method 
is  to  examine  the  trees  three  or  four  times  dur- 
iiipr  (he  <rrowiu;r  season,  to  rub  off  all  such  shoots 
as  are  irregularly  produced,  aiul  to  train  the 
others  to  the  stake  in  their  penuaueut  position. 
The  shoots,  if  gently  bent  from  time  to  time  as 
they  are  produced,  will  ea.sily  take  the  direction 
and  place  assiprned  to  them,  without  the  use  of 
force  or  any  risk  of  fracture.  The  cursons  or 
spurs  are  the  fruiting  parts  on  all  apple4ree8,  and 
will  continue  fruitful  during  many  years,  so  that 
they  ought  never  to  be  cut  otf.  "  Each  variety  of 
the  apple-tree,"  says  Mr.  Knight,  *'  has  its  own  pe- 
culiar form,  of  growth ;  and  this  it  will  ultimat^y 
assume,  in  a  conriderahle  degree,  in  defianoe  of 
the  ;ut  nf  the  prttner.  Something  may  never- 
theless bo  done  to  correct  whatever  is  defective. 
When  the  growth  of  any  variety  is  weak  and  re- 
clining, the  principal  stem  should  be  trained  to 
a  cimsideruMe  liti^^lit.  In  f  it  be  allowed  to  pro- 
duce brauciif.-i ;  and  if  any  of  these  take  an  hori- 
zontal or  pendant  direction,  they  should  be  regu- 
larly taken  off.  One  principal  leading  stem  should 
bo  encouraged  almost  to  the  summit  of  the  tree, 
to  prevent  a  sudden  division  into  two  large 
boughs,  of  nearly  eq.uJ  strength ; 'for  the  fork 
which  these  form  is  apt  to  divide  and  break 
when  the  branches  are  loaded  with  fruit.  All 
efforts  to  give  the  heads  of  y''>»iTT'  tr  •os  a  rotuid 
and  regularly  spreading  form,  winlst  in  the  nur- 
sery, will  be  found  injurious  in  the  future  stages 
of  their  growth.  Large  branches  should  rarely 
>ir  never  hf  anipntat -d.  In  the  garden  culture 
of  the  apple,  where  the  trees  are  retained  as 
dwarfr  or  espaliers,  the  more  vigorously  growing 
kinds  are  often  rendered  unproductive  by  the 
excessive,  though  neco«-:iry.  use  (ho  pruning- 
knifc.  I  have  always  sueceed-  d  in  muking  trees 
of  this  kind  fruitful  by  diggiug  tlitm  up,  and 
replacing  them  with  some  fresh  mould  in  the 
same  situation.  The  too  great  luxuriance  of 
growth  is  checked,  and  a  disposition  to  bear  is 
in  consequence  brought  on." 

Apple-trees  for  standards  require,  on  the  whole, 
to  be  transplanted  and  managed  very  similarly 
to  trees  for  e.npaliers ;  but  young  trees  of  two 
years  from  the  graft  should  be  preferred,  and 
older  ones  not  rejected ;  such  branches  as  croes 
eaoh  other  or  are  ill  placed  should  be  cut  away ; 
the  transplanted  trrc.='  j^liould  stand  at  the  dis- 
tance from  one  another  of  TjO  or  CO  feet  in  good 
soil,  and  40  feet  in  inferior  soil ;  stakes  should 
be  phwed  and  fSnstenings  made  for  protection 
against  the  wlnd^.  the  fa?tenin?s  ?o  adjusted 
with  the  aid  of  hayliand  -  or  w  uollen  cloth  as  to 
prevent  the  bark  from  being  rubbed  or  bruised ; 
strong  fences  should  be  nainttuned  or  erected 
for  1  revi.iiting  the  approach  of  cattle;  the  sur- 
rounding ground  should  be  kept  in  a  state  of  free 
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ud  dMn  tOth  with  the  plough  or  the  spade ; 
no  other  praniog  should  be  practiBcd  than  the 
excision  of  branches  which  are  broken  or  de- 
cayed, or  of  branches  which  cross  oue  another, 
and  which,  if  left,  would  rub  and  tear  the  bark ; 
and  any  sachen  or  low-gn  wini;  shoota  which 
mry  frnm  time  to  time  make  their  appearance 
ought  to  be  entirely  dissevered  from  their  stems. 

The  keeping  of  apples  through  the  winter  has 
provoked  general  attention,  exercised  much  in- 
genuity, and  educed  a  large  amount  of  invention; 
and  still  it  continues  to  be  fi\r  from  well  or  uni- 
I  versaUv  uuderstood.   Methods  have  been  recom- 
I  mended  of  preserving  them  on  the  shelves  of 
■  rooms  inaccessible  to  frost ;  of  burying  them  in 
tlie  earth,  in  the  same  manner  as  potatoes;  of 
placing  them  in  layers  or  sheets,  alternately  with 
layers  of  straw  or  fern ;  of  spreading  them  on  the 
floor  of  a  loft,  out  of  contact  with  one  another, 
I  and  exposed  to  a  free  vcntilatinn  frotii  the  ext^-- 
rior  air ;  of  covering  them  with  bran ;  of  cover- 
^  ing  or  immersing  them  with  dried  white  sand ; 
of  shutting  them  up  in  warm  cl  isets  ;  of  main- 
tain;;! r  them  in  the  Inw.  unfrL^'/ing,  uniform 
temperature  of  a  cellar ;  of  constantly  excluding 
I  them  from  the  light,  but  permitting  the  access 
I  of  the  air ;  of  8u1]{iectilig  them  to  preliminary 
'  6wcat;n::f  in  heap;?;  of  storincr  tlicin  imtti',>di:itfly 
;  after  being  gathered;  of  vtry  fretiuently,  or  so 
often  as  once  a-week,  exainluing  them,  wiping 
them,  and  removing  all  which  show  specks  or 
otbur  incipient  gyniptoms  of  decay;  of  packing 
them  in  boxes  or  liarrcla  with  a  thick  covering 
:  of  liueu  or  other  cloacly-textured  cloth ;  and  of 
'  wrapping  them  in  paper,  and  packii^  them  in 
close  boxes.   But,  excepting  the  simple  and  easy 
conditions  of  keeping  them  dry,  clean,  and  in- 
j   accessible  to  frost,  all  thu  really  effective  art  of 
i  protecting  apples  from  early  decay  consists  in  a 
I  i  careful  gathering  of  them  at  the  periods  of  their 
being  ripe.    The  practice,  so  generally  prevalent, 
of  making  what  is  called  'a  clean  sweep'  of  an 
orchard,  or  of  clearing  it  at  one  gathering,  is 
monstrinisly  nn philosophical,  and  constitutes  the 
true  origin  of  probalily  three-fourths  of  all  the 
I   tendencies  of  a  crop  to  early  decay.  Judgment 
I  is  exercised  in  other  harvestings,  and  why  not 
;  in  this?   One  variety  of  pea  ripens  later  than 
■    another,  and  is  allowed  a  l-n^'i  r  time  by  the  cul- 
!    tivator  to  remain  unvjatlien  d  ;  one  variety  of 
wheat  is  not  quite  ready  for  the  sickle,  when  an- 
other variety  has  been  cat,  dried,  and  housed ; 
and  one  variety  of  potatoc  retains  its  haulm 
green  to  a  later  period  than  another,  and  is  al- 
lowed to  remain  correspondingly  longer  in  the 
ground.  Bat  maiqr  varieties  of  apples  usually 
grow  together  in  one  orchard;  these  varieties 
generally  differ  very  widely  fr  >m  one  another  in 
I   their  dates  of  conjpleto  ripeness ;  even  apples  of 
I  one  variety,  growing  npon  one  tree,  are  not  all 
ripe  at  one  period ;  and,  therefore,  the  apples  of 

I  an  orchard,  far  more  than  tho  pease  of  a  garden 

I I  or  the  grains  and  green  crops  of  a  farm,  ought  to 
j   ^   


be  gathered  in  a  series  of  liarvestingB  correspond- 
ing  to  their  successive  periods  of  riptiung.  Bonie 
kinds  are  quite  ready  for  gathering  very  early  in 
autumn ;  other  kinds  are  usually  not  ready  till 
the  middle  of  Decembw  or  even  the  early  j>art 
of  January ;  and  the  kinds  which  yield  the  great 
bulk  <-f  crop  for  preservation  till  spring,  extend 
their  periods  of  ripening  through  a  range  of  sev- 
eral weeks.  When  the  fruit  begins  to  drop  freely, 
but  not  a  day  earlier,  the  harvesting  of  an  or 
chard  ought  to  commence.  The  gatherers  should 
have  ladders  of  sufficient  length  to  reach  to  the 
top  of  the  trees,  and  shallow  baskets  for  receiving 
the  fruit,  and  oonveying  it  to  the  frnit-room. 
Only  the  ripest  fruits  of  each  tree,  or  those  which, 
when  raised  to  the  level  of  flu-  fudtstalk.  part 
freely  from  the  tree,  ought  to  be  taken ;  and  they 
should  be  laid  gently  in  the  basket^  one  hj  one, 
till  the  baske  t  fuU,  and  then  conveyed  to 
the  bam  or  tlie  Iniit-room,  and  removed,  one  by 
one,  from  the  basket^  to  tho  barn-floor  or  the 
fr^t-room  shelves.  Only  a  process  like  this  it 
wise  and  economical ;  and  it  ought  to  be  repeated 
every  third  or  fourth  day  tiU  the  whole  crop  of 
the  orchard  is  gathered. 

The  fruit-room  ought  to  be  situated  in  the 
driest,  coolest,  and  most  shaded  spot  which  c^psd-  ,  I 
ports  ^vith  convenience,  perfectly  free  from  duinp. 
suitable  in  size  to  the  extent  of  the  orchard,  and 
provided  with  beech  or  plane-tree  shelves,  alnrnt 
two  feet  broad,  and  ten  inches  asunder.  The  apples 
must  lie  ten  or  twelve  days  in  lieaps  on  the  bam- 
floor,  or  in  t-lieets  on  the  fru't-r-.nm  shelves,  to  i 
undergo  the  peculiar  constitutii.<uai  chemical  ac-  i 
tion  teehnicallj  called  sweating ;  and,  during  the 
whole  of  this  period,  if  the  w  ir'i  r  he  clear  and 
dry,  abundance  of  air  must  be  admitted. — -but  if 
the  weather  be  damp,  the  exterior  air  mu^  U 
completely  excluded.  At  the  end  of  the  ten  «r 
twelve  days,  the  apples  must  be  wiped  one  by 
one  with  clean  mft  cloths ;  all  which  are  not  per- 
fectly sound  must  be  removed,  and  those  on  the  ^ 
barn-floor  may  be  padced  in  chests,  baneja,  or  \ 
other  suitable  packages  for  iinal  storing  and  for 
the  marki't ;  while  those  in  the  fruit-room,  aft<r 
the  shelves  are  wiped  on  both  sides  to  perfect  : 
dryness,  must  be  returned  to  the  shelve  About  ' 
the  end  of  January  the  latter  ought  again  to  be 
turned  over,  and  any  which  are  danip.  as  well  as 
both  sidesofthe  shelves,  carefully  wijved.  From  this 
time,  the  room,  in  order  to  prevent  tlie  fruit  irom 
becoming  shrivelled,  must  be  kept  ckwe,  and  the 
apple.?  handled  only  witli  the  utmost  gentleness, 
and  never  except  for  the  removal  of  damp  from 
themselves  or  the  shelves.   During  the  remain- 
der of  the  season,  or  till  the  end  of  snmner,  the 
apples  nmst  be  lifted  two  or  three  tims^  and  tiie  , 
shelves  wiped  to  dryness ;  and,  on  every  occasion, 
the  fruit  ought  to  be  handled  only  with  gloved 
or  at  least  perfectly  dry  hands.  On  every  fborth 
or  hfth  day,  too,  the  shelves  should  l)e  examined 
by  tho  eye,  that  every  docnyinp  apple  may  be 
I  removed,  and  its  place  thoroughly  wipeiL  A 
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eurioos  account  of  the  modes  of  keeping  apples 
moag  the  andents  maj  be  aeen  in  Owen's  Agri- 
1  cultural  Pursuits,  or  the  52d  No.  of  the  Qnar- 
I  terly  Journal  of  Agriculture.    S<,'C  articles  P  y  r  f  8, 
Okcuabd,  KdP  aueb,  Gjluptixo,  MiJ^c  Act  d,  Apu  is, 
Cnn,  and  Amratovoiioa. — Tke  Pomaiogioal  iiaff. 
,  —HoiialiTt  Pyrtu  Malm  Bretxtfordiemis. — Oicen's 
'  A'frivdfitral  Pvri^u^'fs  —  Thr  Qf/trterf  f  .foy>riuil  of 
OcteMX. — London's  £iici/ciojxrdia  of  i'UvU4. — Mil- 
,  Wi  Oardmet'a  JDietioMry. — Mar^haU  on  Plant- 
M^.  —  Lottdotii  Encydopadia  of  Gardening. — 
'  LoaJont  (i''inl^iii'i-\-f  Mi'iazine. — if  i  y'^-  Gardt'n- 
'  eft  Calendar. — Tratiftcf lout  of  Uie  Litudt/n  Jhr- 
•  iktibinlSacillgj-^Tht  Qmirtedi/  Journal  of  Agri- 
pitim.—Mimi>it§  of  the  Caledonian  Jlorticultural 
Socieiy. — Journal  of    <•  /'       .\ijriefdt->'ral  Socie''/ 
(/ £)igland. — Treatise  on  ike  Culture  of  the  ApjUt 
ad  Fear  6y  T.  A,  KnighL 

APRICOT, — botanieally  ifrpumam.   A  genus 
offruit-trecs  of  the  dnipaooous  trihe.  hearing  bl< 's- 
mm  of  the  rosaceous  family,  and  fruit  closely 
I  illied  to  tbe  cherrj  and  the  plum.  The  oommon 
I  |pecua»  Ameidaiea  vulvar i^,  formttly  xanked  with 
the  plum-trees,  and  call'  d  Pruiu's  Armeniaot.  h:is 
I  In^n  ;rcnerally  supposed  to  beanativeofArtneuia; 

bui  it  is  assigned  by  some  geographical  botanists 
I  to  the  whole  of  the  Ganeadaii  T^ion,  hf  othen 
I  t?  the  portion  of  Africa  which  lies  north  of  the 
Niger  and  south  of  the  Athis,  ami  l)y  others  to 
t.h«  Durth-westcra  districts  of  China.    It  uluiobt 
j  eofm  some  of  the  Oraoaaian  heights  to  their 
summit;  it  is  a  large,  spreading,  profusely  branched 
;  tree  in  Japan  ;  it  has  sported  itself  into  many  va- 
I  rieties,  both  single- flowered  and  double-tiowered, 
I'  tod  ii  eiteiulTttly  ooltivated  as  an  omamoital 
plant,  in  most  known  parts  of  the  Chinese  terri- 
tories.  It  was  known  in  Italy,  under  the  namo 
of  Pneoocia,  in.  the  time  of  Dioscorides  ;  and  it  is 
luppoaed  to  have  been  introduced  to  Oreat  Bri- 
tain in  1524,  by  Wolfe,  a  French  priest,  and  gar- 
iHi.T  t  J  Henry  VIIL    Its  English  name  is  either 
a  corruption  of  the  Latin  word  ^ffixose,  denoting 
carUimsof  finiiting,  or,  more  probably,  a  corrup- 
ttoB  of  the  names  by  which  it  is  known  in  Tus- 
aoy  and  Arabia,  and  which  seem,  in  their  turn, 
be  corruptions  of  the  ancient  name  pra^cucia. 
I  ^    Ibe  apricot  tree,  in  its  normal  character,  grows 
I  to  tiie  hei^t  of  about  fifteen  feet,  but,  in  its 
a-::nen)n5  varietiea,  and  undt  r  diversified  culture, 
varitt©  in  stature  from  a  small  uudershrub  to  a 
tree  of  thirty  ft^t  in  height.   Some  of  the  dwarf- 
I  iiii  aod  doable -flowering  varieties  are  highly 

Tnamental,  and  may  be  ctilti^'ated  in  pots  ;  some 
(it  the  shrubby  and  the  middle-sized  varieties 
;  loake  a  handiiomti  iigure  in  tihrubbcries  and  gar- 
i|  dns;  andevea  the  tallest  and  best>frnitingvari- 
,  eties  may  be  so  planted  and  managed  as  to  con- 
tribute almost  as  much  pleasure  to  the  eye  by 
their  blussums  and  iuliage  as  enjoyment  tu  the 
poUte  by  their  Irait.     This  tree,  as  well  as  most 
i'jtti  of  fruit-trees,"  remarks  Ilaubury,  "  is  ex- 
Ceeded  by  few  in  ornament ;  for,  hcin?  permitted 
to  grow  m  its  natural  state  to  twenty  or  thirty 


feet  high,  with  all  its  luxurianey  of  branches, 
covered  with  their  ddightfal  heart-shaped  leavei, 
what  a  glorious  figure  will  it  present !  But  when 
wo  reflect  on  the  fine  appearance  such  ft  tree 
must  make  early  in  the  spring,  when  covered  all 
over  with  the  bloom  of  such  fine  flowers  as  those 
ot  the  apricot  are  known  to  be,  this  enhances  the 
value ;  and  either  of  these  motives  is  snfticient 
for  introducing  these  trees  into  certain  planta- 
tions. Add  to  this,  some  of  the  sorts,  in  warm 
well-sheltered  situations,  will  produce  frtilt  whm 
;;:rowing  in  this  manner,  as  well  as  if  plant d  and 
trained  against  walls ;  so  that  additional  returns 
will  be  made  by  the  firuit  to  the  curious  planter 
of  these  trees.'* 

Th  j  apricot,  in  a  general  view,  is  one  of  the 
earliest  of  our  wail  fruits,  and  next  in  esteem  to 
the  p<»m]i.  The  ripe  fruit  is  second  to  no  pro- 
duction of  our  gardens  for  jam  or  other  preserves : 
it  makes  an  exquisite  liqueur,  and  iriv  s  a  d  H- 
cious  flavour  to  ice;  it  excels  all  other  garden 
fruits,  in  both  beauty  and  agreeablene^s,  for  the 
purposes  of  pastry ;  and  it  poesesies  the  recom- 
mendation, when  used  as  a  dessert,  of  being  plea- 
santly astringent  to  the  palate  and  somewhat 
strengthening  to  the  stomach.  But  the  over-ripe 
fruit  isdivesteditf  a  large  propc»tion  of  its  aroma 
and  its  other  elements  of  delicious  flavour,  and  is 
clammy,  comparativ«  Iv  insipid,  and  not  so  ca«!y 
of  digestion;  and  tiie  uuripe  fruit  is  aciduluus 
and  strongly  astringent,  yet  forms  an  excellent 
material  for  a  tart.  The  apricot,  like  the  plum, 
may  be  ^thercd  imripe,  and  placed  in  a  dairy, 
an  ice-bouse,  or  any  other  cool  place,  to  undergo 
a  dow  ripening ;  and  will  thus  become  availabte 
as  a  dessert  during  two  or  three  weeks  longer 
than  its  natural  period.  It  is  a  fmit,  however, 
which  agrees  iU  with  the  opposite  process  of 
forcing. 

Thirty-nine  varieties  of  apricot  tree  have  been 
described  in  the  Horticultural  Society's  Cata- 
logue ;  about  fifteen  or  twenty  have  been  closely 
examined  by  sdentific  botanists ;  and  about  eight 
or  ten  have  been  recommended  by  the  most  prac- 
tised horticulttirists  fur  ETf^neral  adoption  into 
gentlemen's  gardens.  All  these  varieties  are  the 
oflTspring  of  Armeniaea  wdgari*;  and  additional 
to  them  is  the  peaoh-^>ricot  tree,  producing  a 
lar^c  fruit,  and  stippnsod  to  be  a  hybrid  between 
the  apricot  and  the  peach.  Yet  three  other  spe- 
cies of  Armeniaea  have  recently  been  introduced 
to  Great  BritMn;  the  Siberian,  A,  SUmeOf  in 
1788;  the  thick -fruited,  ^.  (i<uyca7«i,  in  1800; 
and  the  lirii^ancon,  A.  lirigantiam.  in  1819.  The 
varieties  of  the  common  apricot  recommended 
for  general  adoption  by  the  conductors  of 
the  Pomological  Magazine  are  the  heroskirkc, 
usually  ripe  in  the  end  of  July  ;  the  royal, 
ripe  in  the  end  of  August ;  the  largo  early, 
ripe  in  the  middle  of  July;  the  Breda,  ripe  in 
August ;  the  Moorpark,  abo  ripe  in  August ;  the 
Brussels,  ripe  in  the  beginning  nf  An^^ust ;  the 
orange,  ripe  in  August ;  and  the  Turkey,  ripe 
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Iftte  in  Augast.  All  these  rarieties,  except  the 

orango  and  the  Brttteelfly  are  eminently  suitable 
for  tleasert ;  the  orange,  the-  T3ru~r^:'l8,  the  BreJu, 
and  the  Moorpark,  are  eniiuently  STiitahlc  for 
prcsarring ;  the  trees  of  the  Brui^k  and  the 
Bteda  ^rill  grow  as  etaadards ;  and  the  trees  of 
all  the  others  require  to  he  grown  upon  tli" 
wul!.  ^Tr.  T.inrllcy  Fpecinlly  rccoinmpnds  all  tho 
same  vurieiies  us  the  i'umok'gical  Mugaziue,  and 
adds  the  Broman,  the  red  masealine,  and  the 
peach-apricot.  The  varieties  which  were  in  chief 
favour  nearly  a  century  ago,  and  which  demand 
special  notice  on  account  of  their  long-established 
and  well-tried  odebrity,  are  the  maaouline,  the 
orange,  the  Algicr,  the  Roman,  the  Turkey,  the 
Breda,  and  the  Brussels. 

The  masculiuu  apricot  is  sinail,  roundisli,  red 
towards  the  sun,  greenish  yellow  to  the  shade, 
and  distinguished  more  for  the  carliness  of  its 
habit  than  for  the  excellence  of  it.^  flavour.  The 
blossoms  of  this  variety  are  often  pi  Hfusoly  ubun- 
dant;  but  in  consecpienee  of  fheir  appcariug  t  arly 
in  spring,  they  are  exoeedtnglj  liable  to  be  much 
thinned  by  chills  or  frosts. — The  oraupo  nprlcot 
is  much  lurgi  r  than  the  masculine  ;  and  as  it 
ripens,  it  chauges  to  a  deep  yellow  colour.  But 
its  flesh  is  dry  and  atft  highly  flavoured,  and 
serves  better  for  tarts  than  for  the  til  le. — The 
Algier  apricot  has  an  ova!  shnp'^.  a  little  com- 
pressed on  the  sides ;  it  turns,  when  rijieuiug, 
into  a  pale  yellow  or  straw  colour ;  and  its  flesh, 
like  that  of  the  orange  apricot,  is  dry  and  not 
highly  flavoured.  This  variety  has  sometimes 
been  confounded  with  the  common  or  normal 
apricotw — The  Roman  aprieot  is  larger  than  the 
Algier,  not  so  compressed  in  the  sides,  deeper  in 
colour,  and  not  so  dry  in  the  fle!«h.^ — The  TurVey 
apricot  is  larger  than  even  the  Roman,  deeper  in 
the  Golour,  firmer  in  the  flesh,  higher  in  the  fla- 
vour, and  globular  in  shape. — The  Breda  apricot 
is  a  larc^e  r(»nadi>h  fruit,  and  changes  to  a  deep 
yellow  when  ripe ;  its  tiesh  is  soft,  very  juicy, 
and  inleriorly  of  a  deep  orange  ooloor ;  and  its 
drupe  is  largw  and  rounder  than  that  <^  any  of 
the  preceding  varieties.  This  apricot  was  es- 
teemed the  best  of  all  which  were  known  in  the 
time  of  Miller  ;  and  is  eminently  good  when 
ripened  on  a  standard.— The  Brussels  afoioot 
is  :i  Tiiiddl'^-sized  fruit,  somewhat  oval  in  shape, 
red  with  many  dark  ppot"^  toward  the  mn, 
greenish-yellow  toward  the  shade,  lirm  in  the 
flesh,  high  in  the  flaTOur,  and  ofton  craclcs  be- 
fore it  is  ripe.  This  variety  very  nearly  equals 
the  Breda  in  excellence,  and  is  sometimes  pre- 
ferred to  it ;  but  it  requires  to  be  ripcacd  on  a 
standard,  and  is  always  late  and  deteriorated 
when  grown  upon  the  wall. 

All  the  varicf!  of  the  apricot  tree  arc  pro- 
pagated by  buddiug  u|K.n  plum  stocks;  and, 
with  one  or  two  exceptions,  in  which  some  nicety 
of  adaptation  is  required,  they  will  grow  freely 
wp^m  free  and  thriving;  stocks  of  any  varieties  i  T 
the  plum.  Ail  the  waU  kinds  ought  to  be  planted 


against  east  and  west  walls,  for  if  planted  against 

a  south  one,  they  will  produce  mellowed  and  <  tLer- 
^vise  inferior  fruit.  The  1  .ad  ts  under  the  walk 
ought  to  be  six  or  even  eight  leet  wide,  and  not 
more  than  about  two  and  a  quarter  feet  deep.  If 
the  ground  be  a  wet  cold  loam  or  day,  a  bottom 
sh.niM  be  formed  of  stones  or  rubbish,  and  the 
borders  raised  a1>ove  the  level  nf  the  wirfnce  ;  and 
if  tiie  grouud  be  chalk  or  gravel,  tiie  border  ought 
to  be  wholly  formed  by  the  superposition  of  a 
sufficient  depth  <if  carried  earth.  The  soil  most 
suitable,  rith"r  iu  these  ca-ses  or  in  other«  a 
less  difiicult  or  more  natural  character,  is  fresh 
or  virgin  earth  fmm  pasture  land,  enl  ten  inches 
deep,  taken  with  the  sward,  hud  out  during 
twelve  months  t'l  rot  and  mellow,  and  frequently 
turned  and  worked  during  that  period,  so  that 
it  may  fUUy  and  minutely  undergo  the  diasdeal 
action  of  the  atmospheric  air.  This  fresh  and 
fhorou-xhly  prepared  soil  uui^ht  to  In-  fill,  rl  into 
the  whole  of  the  border  two  months  before  the 
time  of  planting  the  trees ;  and  it  should  be 
raised  to  the  height  of  four  or  five  inches  above 
the  intended  permnnent  lov*>l,  in  order  tlii.t  it 
may  be  settled  to  about  that  level  when  the  £re«s 
arc  planted.  If  the  soil  be  of  proper  temper- 
either  dry,  w  a*  least  not  damp— the  best  time 
for  planting  is  tho  month  of  October.  Tit trees 
sclf^cted  nuirht  to  he  of  one  year's  L'rowth  from 
budding ;  uud  they  sliuuld  be  prvpurt* d  iu  the 
same  manner  as  peadi  trees,  and  deprived  of  all 
strong  foreright  shoots.  The  proper  distance 
between  each  two  trees,  in  good  strong;  soil,  or 
against  a  low  wall,  is  twenty  or  twenty-two  feet ; 
and,  in  moderate  soil,  eighteen  leet.  Let  the 
planter  make  a  hole  where  each  tree  is  to  stand ; 
let  him  place  the  stem  about  four  inchc?i  fpjm 
the  wall,  incline  the  top  to  the  wall,  and  fix  the 
tree  in  the  ground ;  and  then  let  him  nail  the 
branohes  to  the  wall,  .nnd  cover  the  surfsoe  of 
the  {ground  around  the  root  with  r»>tt<;n  dung, 
in  the  beginning  of  March,  if  the  weather  be 
goml,  or  a  tttde  later  if  the  weather  be  severe, 
let  iiini  cautiottaly  unnail  the  branches,  and  with 
a  sharp  knife  cut  clf  the  }i«':id  of  the  tree,  and 
shorten  each  shvjot  to  about  four  or  five  eyes 
above  the  bud.  In  spring,  if  the  weather  be  dry, 
let  him  give  the  treea  gmtia  waterings ;  and  in 
summer,  when  the  weather  begins  to  ha  hot  and 
dro'ichty.  let  liini  pl:i?o  some  sward  nr  oth'^r 
similar  cover  around  the  roots  to  prevent  them 
from  being  ii^uriondy  dried.  During  spring  and 
summer,  also,  let  him  nail  horizontally  to  the 
w?.l!  a1!  new  branches  as  they  are  produced,  and 
let  him  cut  away  aU  foreright  shoots.  At 
Michaelmas,  when  the  trees  have  done  growing, 
let  him  unnail  th6  bnUBChss^and  Cttt  offsio  much 
of  then  th.it  the  vigorotis  ones  shall  be  only 
eight  or  nine  iuclies  long,  and  the  weaker  ones 
not  more  than  Ave  or  six.  IGIler,  who  givei 
this  last  instruction,  says,  "  I  suppose  many 
people  will  wonder  at  this  direction,  especially 
having  allowed  such  a  distance  between  the 
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trees,  believing  the  wall  will  never  be  tilled  by 
thij  mauiagenicat ;  but  mj  reason  fur  it  iB,  that 
I  would  ham  no  ptrt  of  the  wall  left  nnfliraished 
with  bearing  wood,  which  must  be  the  case  if  the 
branches  are  left  to  a  c^reater  length  at  first,  for 
it  seldom  happens  that  more  buds  than  two  or 
tliiee  iboot  for  branchet,  and  these  are  for  the 
nKWt  part  such  as  are  at  the  extreme  part  of  the 
list  year's  wood,  so  that  nil  the  lower  part  of  the 
ihoots  become  naked,  nor  will  they  ever  after 
jKodoM  shoots ;  and  this  is  the  reason  tre  see 
n  many  trees  which  have  th^  bearing  wood 
Situated  only  in  the  extrr>me  part  of  the  tree." 
The  shoots,  when  shortened,  ought  to  be  reuailcfl 
in  IS  horiaoatal  a  direction  as  possible.  Dnrin;^ 
the  second  summer,  the  cultivator  ought  to  pro- 
cwd  almost  as  cTactly  as  durin:^  thi-  flr^t ;  hnt 
let  him  never  shorten  any  shoots  in  summer,  or 
bter  In  the  season  than  April,  except  to  fbmish 
bnnches  for  filling  vacant  places  on  the  wall ; 
and  let  him,  at  .Mi.-'ui  Inns,  sli;irr:  n  tin-  vI;;nroU9 
shwts  to  nine  or  ten  inches,  and  the  weaker  ones 
t » six  or  seven.  The  following  year's  manage- 
laeat  onght  lo  be  similar ;  but  great  care  ought 
to  be  used,  year  by  year,  not  to  hurt  or  displace 
th?  spurs  or  cursons  of  the  preceding  year's 
gtoKth,  to  shorten  branches  at  the  winter  prun- 
iag  in  sneh  a  manner  as  to  throw  ont  {resh  wood 
in  every  p:.rt  .  f  the  tree,  and  to  cut  entirely  away 
all  luxuriant  or  sup^rmnn'.'rary  I'rinfhes,  or  ra- 
ther to  di<iplac€  them  as  soon  as  they  are  pro- 
dtuxd.  Bearing  branches,  in  any  part  of  the  tree, 
cannot  he  too  strong,  provided  they  are  kindly ; 
and  supemumeraiy  branches,  when  permitted  to 
gr  eOect  an  useless  diminution  of  the  vital 
energies  of  the  plant.  **  1  have  often,**  says  Mil- 
kr,  seen  trees  brought  to  so  weak  a  condition 
astobeaMo  nuly  fiihitly  t'l  I.low  their  blossoms, 
aad  then  most  or  all  of  the  bearing  branches 
Ittfs  dSed,  whidi  has  f^tma  occasion  to  the  owner 
t  >  imagine  it  was  the  effect  of  a  blight,  when,  in 
roaiity.  it  wa!?  only  for  want  of  riilit  inanatrr- 
aeut.  I  am  fully  persuaded  half  the  blights  we 
hear  complained  of  proceed  from  nothing  else 
bat  An."  In  the  management  of  standard  apri- 
C'A  trees,  very  little  pninit:^  is  renuircd ;  yet, 
tarjy  in  atitumn,  or  at  the  commencement  of  the 
genial  period  of  spring,  all  dead  wood,  and  nil 
neb  bmnches  as  cross  one  another,  onght  to  be 
removed.  The  apricot  is  liable  to  tin-  ivttaclcs  of 
wi»p«.  lanje  flies,  and  the  same  insects  and  dis- 
SLS  tiie  peach ;  and  though  it  suiiers  less 
tbsn  the  peach  does,  it  irill  derive  advantage 
fix-m  being  sometimes  protected  with  a  net.  See 
articles  pKU'^r?,  Plcm,  and  PrArn.  —  TAmUe'f's 
Guide  to  the  O/c/Mrd. — The  Pomoiogicai  Mageuiiie. 
--LamiinCa  Enajc.  of  Plant$^MiitUr*9  G<tnfonei'» 
0  •'  ■  ■  rrf/.—.VarjfhaU  OA  l%in(tn^. 
APRIL.   Sec  Calendar. 

A  series  of  artiticial  appliances 
for  die  garden  growth  of  aquatic  plants,  ft 
usually  consists  of  an  artificial  pond,  with  com- 
partments of  various  depths  and  adaptations. 
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and  provision  for  slow  and  constant  circulation 
of  the  water ;  and,  in  some  recent  instances,  it 
comprises  appamtns  fbr  heating  by  means  of 
steam-pipes,  in  order  to  suit  the  habits  of  tropi- 
cal aquatics. 

AQUATIC  PLANTS.  Plants  which  grow 
wholly  or  partially  in  water.  Some  grow  in  the 
sea,  some  in  river?,  some  in  lakes  and  ponds^ 
pome  in  ditches  and  fi  ns,  and  others  in  marshes 
and  meadows  some  grow  in  a  state  of  total  im- 
mersion, some  flout  on  the  surface  of  water,  and 
others  merely  r  juire a  spoiity,  spongy.  Or  bibu- 
lous soil ;  some  have  a  cnnfiinnation  peculiarly 
adapted  to  thuir  watery  liai>itats,  some  have  an 
orgunitsation  adapted  to  am])hibions  life,  or  to  al- 
teriKiti  US  of  immersion  and  dron/,'lity  exposure, 
and  oihors  have  a  fi'^ure  and  constituti  n  rrn^'tly 
similar  to  those  of  terretitrial  plants,  and,  in  ^omc 
instances,  are  ahte  to  adapt  themselves  to  cum- 
paratively  dry  situations. 

The  marine  aquatics  at^'  ^y  far  thf  lar^-c?*  rtud 
most  conspicuous  class,  and  comprise  the  fuci. 
the  ulvo),  and  many  of  the  confervas.  Some  of 
the  fuci,  green  as  gross,  have  been  brought  up 
by  tiie  sounding-lead  from  a  d(  pth  of  upwards  of 
2')0  feet ;  one,  Lmnittftrin  j.jfri/fra,  has  been  occa- 
sionally found  of  the  enormous  length  of  850  feet; 
and  several  sometimes  form  floating  marine  mea- 
dows of  great  extent,  and  so  dens;e  as  to  entangle 
ships  and  obstruct  their  sailing.  The  laFt  of  these 
kinds,  such  as  are  found  floating  in  masses  on 
the  snrfiioe  of  deep  ports  of  the  ocean,  are  sup- 
posed to  have  grown npon  rocks  at  unfathomable 
depths,  and  to  have  been  evi  ntnn!?y  rpt  nway 
and  Sv-ut  to  the  surface  by  powerful  under-cur- 
rents.  Other  faci,— well-known  to  the  inhabi- 
tants of  the  British  coasts  under  the  names  of 
sea-weed,  sea-wp't-k.  c,.;,.tlii,ng,  and  sea-tangs, 
affording  vast  quantities  of  manure  to  sea-))uard 
farmers,  and  formerly  burnt  in  vast  heaps  by  the 
manulketuzm  of  kelp, — attach  themselves  to 
f'tonf^  and  rocka  on  the  borders  of  the  sea  and 
round  the  edges  of  bays  and  estuaries,  and  are, 
to  a  great  extent,  left  uncovered  to  the  air  during 
the  recess  of  the  tides.    From  these  fnoi  is  oh- 


li 


taincd  the  I  < 


iiii 


f  t}'.i-  vhrm'.rt  and  the  phar- 


maceutist ;  and  aiuong.st  tiicm  are  the  dulse  and 
the  laver,  which  many  rough  epicures  of  the 
lower  classes  are  fond  of  eatings — The  river  aqua- 
tics comprise  the  chareaceic,  some  of  the  ranun- 
culaceO)  and  potomagctons  r^irr!  many  <  if  the  con- 
fervoidca; ;  and  among  tlu;  iust  are  the  oscilla- 
toriss,  which  grow  wi^  singular  rapidity,  and 
make  remarkable  movements  almost  similar  to 
those  of  t  he  lower  kinds  of  animated  beings.  The 
paludal  or  feu  aquatics  are  in  some  instances 
wholly  and  in  others  partially  immersed;  they 
inhabit  lakes  and  marshy  or  stagnant  waters 
with  clear  or  tolerably  clear  bottoms ;  and  they 
comprise  such  plants  as  Jsoeies  lacuMrUf  Butomm 
tmiidlaiuif  and  many  species  and  varieties  of  the 
ranunculus  and  white  water-lily  tribes. — The 
palustral  and  semi-terrestrial  aquatics  require 
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only  spouty  or  very  wet  soil ;  and,  in  some  in- 
stanoes,  are  capftbte  of  thriving  on  abnost  any 
ordinary  grotmd;  and  they  comprise  iome  pop- 
lars, and  niimcroiis  ivillow?,  r^rnssos,  arni  nthcr 
plants  of  considerable  economical  value  to  the 
farmer. 

Host  aquatics  an  vsry  curious  in  stmcture ; 

and  many  of  tlie  larger  herbaceous  aquatics  of 
the  rivers,  ]fon>ls,  :uul  marshes  are  eminently 
handsome  in  either  their  foliage  or  their  flowers. 
Were  they  not  prorided  vnlh  some  special  float- 
ing apparatus,  they  would  not  possess  sufficient 
air  in  their  leaves  to  be  buoyant,  and  would  sink 
and  drown  like  aniipals ;  and  nearly  all,  except 
the  palnstrine  and  semi-terrestrial  Unds,  are,  in 
c  ns  <(iu  lice,  the  subjects  of  some  remarkable 
and  beautiful  contrivance  for  keeping  them 
afloat.  The  genera  pontederia,  trapa,  and  utri- 
coiaria  exhibit  a  distenwon  of  the  leaf  stalk,  so 
great  as  to  haye  a  swollen  and  gouty  aspect ;  the 
genera  typha,  sparTanium.  nymphaja,  and  pac^it- 
taria,disf4ny  myriads  of  air-chambers  in  the  solid 
stem ;  the  genus  jussieua  has  its  roots  distended 
into  vegetable  swimming  bladders :  and  the  beau- 
tiful stove  aquatic,  LiAiinirJ.,(ri.<  IIri,(h':hlh't\  p<is- 
sc-sses  such  an  enlargement  and  air-expansion  of 
the  midriff  of  the  leaf^  that  the  leaf,  though  loaded 
with  thrice  tiie  actual  weii^t  it  has  to  carry 
could  ui)t  prissibly  sink,-  -yet  not  all  the  niidrifr.  but 
only  the  nrstler  ?ide  of  it,  and  this  in  such  adjust- 
ment to  the  adjoining  tlat  or  marginal  portions, 
that  the  sttfibcation  of  the  leaf  by  the  upsetting 
of  it,  and  the  consequent  placing  of  its  upper  or 
breatliing  surface  in  contact  with  the  water,  is 
etiectually  prevented. 

Quick  growing  ligneous  aquatics,  such  as  sot- 
oral  of  the  most  comTnnn  kinds  nf  willows,  may 
sometimes  be  very  advantageously  plantid  by  a 
iarmcr.  When  gaps  exist,  or  ii^urics  occtir  in 
such  fbnces  as  are  situated  in  low,  swampy,  or 
boggy  places,  the  best  method  of  filling  or  repair- 
ing them  is  to  plant  trunche<ms  of  willow,  alder, 
and  similar  aquatics  along  the  gaps  for  hedge- 
stakes,  and  along  the  banks  for  subsequent  plash- 
ing down;  and  this  method  possesses  the  addi- 
tional rocnmmcndattnn  of  preparing'  a  consider- 
able future  supply  of  fuel  In  such  places,  also, 
and  in  waste  spots  which  cannot  easily  be  sub- 
jected to  any  better  kind  of  improvement,  the 
planting  of  lonc^er  truncheons  for  jiollard  trees 
will  make  very  conipensatinf^  returns.  In  Inw. 
spongy,  boggy  tracts  near  a  stream^  or  in  any 
other  situation  which  combines  the  retention 
with  the  circulation  of  water,  the  planting  of 
osiers  and  similar  sorts  of  willows  is  pmhahly  as 
remunerating  as  any  other  business  of  a  fiurm. 
See  OsiiB. 

A  considerable  number  of  the  grasses  are  either 
wh  olly  aquatic  in  the  paludal  or  palustral  sense, 
or  possess  such  constantly  thirsty  habits  that 
they  will  flourish  orJy  u  pon  decidedly  moist  soils ; 
and  they  require,  either  as  weeds  or  as  cultivated 
plants,  to  be  subdued  or  enoour^ed  for  the  fium- 


er's  purposes,  in  a  manner  strictly  adapted  to 
their  pecnliarly  aquatic  nature.  most  nis> 
ful  of  these  are  AlopKurut  ffeniculattUf  Futuett 

jl 'f !t'i,i.-<,  Ail'a  aqnctHcft.  Pea  a'jvaficn,  and  Aqrot- 
tU  itolomjera.  All  these,  except  the  last,  if 
sown  in  mixture  with  other  grasses,  no  matter 
how  thickly,  upon  chalky,  peaty,  or  very  w«l 

clayey  lands,  gradually  and  rapidly  ?motli'  r  nil 
the  kinds  sown  with  thcrn,  so  as  cvi  ntiuilly  ;  > 
become  solitary  ;  yet  they  well  deserve  attculiua 

on  most  wet  soils,— they  may,  bj  good  numsge- 

ment,  be  successfully  sown  among  other  grassci 
in  the  hmng  down  of  meadows, — and.  whenever 
they  truly  thrive,  they  produce  a  great  abun- 
dance of  valnable  fodder.  l\ktAtfro$ti9$tolomfera 
longiflom  is  so  very  peculiar  and  remarkable  & 
grass,  that  the  reader's  special  attention  to  it. 
through  the  medium  of  our  articles  AoaoiiTisaad 
FioRi  N,  will  be  well  tepaid.  "  The  choice  of  these 
aquatic  grasses  must  be  ret'ulated  by  the  difftr- 
ent  degrees  of  moisture  in  tiie  soil.  On  fen^  an  ! 
morasaes,  if  fiorin  should  not  be  chosen,  perhaps 
there  is  none  better,  after  a  first  drainage,  tbsn 
the  water  poa,  which, hj  its  spontaneous  growtit, 
will  afford  lar?e  crops,  and  at  the  same  time  allow 
the  land  time  to  settle.  Such  soils,  however, 
consisting  chiefly  of  decayed  vegetable  matter, 
require  the  aid  of  Hme  or  some  alkaline  subetaiue. 
to  bring  it  into  action  ;  after  which  they  may  be 
brought,  in  the  regular  course  of  cultivation,  to 
produce  good  permanent  paature.  lu  situations 
not  quite  so  wet,  the  flote  fceeae^  llote  foxtails, 
and  rough-stalked  poa  may  be  added;  and  on 
land  still  better  drained,  the  following  mixture 
has  been  recommended, — four  quarts  of  flote  fux- 
tailf  two  quarts  of  flote  fescue,  two  peeks  of 
rough-stalked  poa,  two  pecks  of  meadow  foxtail, 
two  pecks  of  meadow  fescue,  and  two  quarts  of 
vernal  grass." — TAe  Botanical  Ke^i^er. — i^euk't 
Botanioci  Lerieon, — Youwf$  Farmer^t  Calaniar, 
—  Z'  -'  f'  ^  f'/t  Briiish  I!tutlMiiidn/in  Lib.  cf  Citfld 
KiwirieJ  'I'. —  L<iudon\i  K)>rit'\  <  (  AgfieultMXt. 

AtilllLAiilA.   Sec  Aloe-Tree. 

AQU I LEOIA.  See  CottnoinrB. 

ARAB  IS.   Sec  Wall  Cress. 

ARABLE  LAND.  Land  capable  of  beinj?  tilled 
with  the  plough.   Arable  land  is  very  often,  by 
an  abuse  of  words,  made  to  mean  land  in  a  &tat« 
of  actual  tillage;  and,  in  this  sense,  it  is  not  ealy 
much  more  limited  tlian  in  its  proper  one,  but 
cnnFtantly  ?hift.s  \\\v\  varies  in  it?  ajifjlieati'  n  to 
any  one  district  or  larm,  with  the  altcruaUou«  of 
ley  or  grass  and  acUve  courses  of  rotation.  AxsMe 
land,  in  its  true  meaning,  comprises,  not  only  all 
ground  in  actual  tilth  whether  by  the  plousrh  uf 
by  the  spade,  but  all  gardens,  lawns,  and  deep- 
soiled  meadows  in  thoroughly  cultivated  cean* 
tries,  and  all  tracts  of  deep-soiled,  open  ground  in 
the  countries  of  the  wild  beast  or  the  sa^'age ;  and 
it  is  contrasted  to  woodland,  mountain  pasture, 
morass,  sandy  wilderness,  rocky  ground,  and  all 
other  varieties  of  the  earth's  surface  which  are 
impracticable  to  the  plough.  Most  of  the  arsbk 
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bttdi  of  tiie  world  li&ve  been  fortned  by  the  agen- 
1  del  mentioned  in  our  artidM  on  Auumtnc,  Di- 

I  u  virM,andT>KroMPosiTio»  of  Rkcks;  gome  have 
lieen  laid  bans  or  rendered  available  to  luau  hj 
ihe  recession  of  the  ocean  aud  the  bursting  or 

^  toidng  of  bkes;  nad  a  few  ham  bam  fioviiied 
\>y  the  decomposition  of  beds  of  pyrites,  the  erup- 
tions of  vnlcanot'S,  the  overflDwincfs  of  the  sea,  and 

^  vahuiui  artiiicial  pr(>ce6«es  oi  drainiiig  morasses, 
Ampng  the  texture  of  dry  l^ogs,  and  mixing 
foreign  and  fertilizini^  in^-redients  with  arid 
sanda.  The  compositiKU  uf  the  different  kinds  of 
arable  lands  u  ili  be  pointed  out  in  the  article  on 
Snu;  the  distribntioii  of  ttrafale  lands  in  thor- 
oQghlj  cultivated  oounfries  will  be  noticed  in 
the  article  on  Farm?  :  and  the  methods  cf  im- 
proring,  cultivating,  and  managing  arable  lands 
vis  be  detailed  under  the  words  DaAUftNu, 
Pwronixo,  Rotation,  Manures,  and  in  several 
vther articles. — f7.(ij>/'.rT.i  n  >/.■>,  is^ri/<,f.  \ <h-!r.'Jt, 
—L^k^'t  Ckeiuiitrt^  oj  Aif  ricullare. — Jiritush  liua- 
hniry.'—RkmtCt  IHtHotiart/  of  tkt  Farm. 
ABACAOIIA, — ^botameaUy  JmKwciVi  ^«r?</«</rt. 

A  perennial,  herljuccna?;,  tnhcrotis-rooicd  plant, 
uf  the  unibelltferuus  tribe,  it  has  no  beauty, 
bat  possesses  remarkable  utility  in  furnishing 
food  for  man,  and  uieht  probably,  by  diffoaiim 

\  and  judicious  ciiltivaf  i'ai,  Wcoinc  ciiic  of  the  most 
T^luable  plants  iu  i\w  \v<:irld.  It  grows  indigo- 
iiiosly  in  New  Granada  and  other  parts  of  Colura- 
bii;  it  it  there  known  under  the  name  of  Apio, 

1  and  M  considered  the  most  useful  uid  agreeable 
of  all  the  plants*,  whose  roots  nro  H?ed  as  human 
fvod;  it  has,  for  a  considerable  time  past,  at- 
ttided  the  attention  of  hortioultoriets  both  in 
Europe  and  the  United  States ;  it  was,  about  fif- 
•  r»?ars  ago,  introduci  d  by  some  botanists  and 
amateur  cultivators  into  Great  Britain;  and  it 

^  been  made  the  tubjeot  of  many  interesting 
ttperiiQcnts  and  observations  at  Muntpellier,  at 
Ottifva.  at  Fromont.  in  tlie  stnitli  of  France,  in 
Uie  south  of  England,  and  in  other  places.  It 
does  net  thrive  in  the  hotter  regions  of  South 
inoica,  acquiring  very  small  sise  of  tubers,  and 
txpenflinc:  it?;  main  ptrensrth  in  the  production  of 
ikms ;  it  thrives  well  in  the  districts  whose  mean 
kest  is  not  greater  than  60°,  and  best  of  all  in 
die  mountainous  districts  whose  mean  heat  is 
W^rctn  .j.s-  ''0°  ;  it  is  cultivated,  with  ex- 
celient  result,  in.  the  t'araccas ;  it  promises  to 
'  *d»pt  itself  very  readily  to  the  climate  of  Italy, 
SjMdn,  aud  the  south  of  Franoe ;  and  though 
hitherto  it  has  required  the  heat  of  the  green- 
1  houst  in  England,  it  has  thriven  in  a  sufficient 
ttomWr  of  instances  in  the  open  air,  to  warrant 
tbe  bqie  that  it  may  speedily  be  soaecGmated  as 
to  flourish  under  field  cultivation  in  the  hop 
counties  of  England,  and  especially  in  all  tlie 
^(iutbem  and  south-eastern  counties  of  Ireland. 
We  sie  not  aware  that  any  triab  of  it  haTe  been 
made  in  the  counties  of  Oork,  Wexford,  or  Kil- 

1  keuny;  but  we  are  ?ang«ine  as  to  the  res  i  ts 
whenever  they  shall  be  judiciously  made;  aLd 


we  would  suggest  that,  in  the  present  disastrous 
state  of  potato  cultivation,  trials  of  the  araoaeha 

should  be  inadc  throughout  all  the  south  and  the 
centre  of  b  ith  Ireland  and  England.  A  figure  of 
this  plant  is  given  in  I'iate  X  VII. 

The  stems  of  the  aiacacha  grow  to  the  height 
of  firom  two  to  four  feet ;  the  leaves  are  long  and 
pinnated,  and  resemble  those  of  celery ;  and  the 
root^  are  large  fleshy  tubers,  somewhui  resem- 
bling, in  their  form  and  clustering,  the  tubers  of 
the  ***Mi^-  The  knobs  or  tubers  of  the  root, 
however,  are  of  two  clusters  and  kinds:  those 
produced  from  the  upper  part  of  the  root  are 
comparatively  small  in  size,  incline  upwards, and 
individually  produce  several  germs  or  shoots  tO» 
ward  the  tip ;  and  tliose  produced  fr^.m  the  cen- 
tral and  lower  parts  of  the  root,  are  larger  than 
the  former,  descend  into  the  soil,  excel  the  root 
itself  in  tenderness  and  in  the  delicateness  of 
tli<  Ir  Hour,  and  are  the  kind  preferred  for  f(x>d 
and  generally  brought  to  table.  Eight  or  ten  of 
these  large  and  chief  tubers,  besides  small  ones, 
are  produced  by  each  parent  root;  they  are  shaped 
si>mo\vh;it  like  a  C'^w'?;  horn,  but  taper  siiddonly 
oil.  and  toriuinate  in  a  few  small  hbres ;  they 
have  a  diameter  of  2  or  2^  inches  in  almost  every 
part  of  their  length,  except  the  more  tapering 
extremity;  and  the  largest  of  them  has  usually  a 
length  of  6  or  0  inches.  Ditlercnt  varieties  nf 
the  plant  have  respectively  white,  yellow,  and 
purple  tubers;  but  all  the  varieties  are  quite  or 
very  nearly  identical  in  nutritiousness,  flavour, 
and  other  principal  propertic?.  In  tbe  difstrict 
around  Santa  Fe,  where  the  plant  is  indigenous, 
and  where  its  tubers  are  as  universally  used  for 
food  as  those  of  the  potatoe  are  in  England,  it  is 
propagated  by  plnntinj'  pieces  of  the  root,  each 
containing  an  eye  or  shoot,  and  it  acquires  in 
three  or  four  months  a  sufficient  sise  and 
ness  of  tuber  to  be  suitable  for  culinary  purpot^es, 
and,  when  allowed  to  grow  durincr  ?ix  months, 
increases  the  tubers  to  a  vast  size  without  any 
deterioration  of  their  flavour.  Mr.  P.  Fanning 
of  London,  describing  in  1829  the  mode  f  c  ulti- 
vatin;:;  the  plant  in  the  Caraccas.  «ayH,  "  Take  a 
young  plant  or  sucker,  and  cut  it  close  to  the 
top,  leaving  only  two  leaves  on  it.  After  it  is 
cut,  let  it  remain  a  day  or  two  in  the  shade,  in 
order  to  allow  tlio  cut  part  to  heal.  Plant  them 
out  early  in  April,  about  two  feet  apart,  on  the 
top  of  drills,  barely  placiug  the  plants  in  the 
earth.  Let  them  remain  thus  till  the  latter  end 
of  August  rir  beginning  of  Septeuiber,  when  the 
roots  will  be  fit  for  use.  Then  take  n]i  >>oth  root 
and  plant,  and  place  them  in  a  warm  dry  situa- 
tion until  April,  and  then  prepare  again  for  pUnt- 
ing  as  stated  above."  The  mode  of  experimental 
cultivatinn  in  England,  i?  in  deep  black  mould, 
in  a  temperature  as  nearly  as  possible  ranging 
between  65^  and  63^  Mr.  Hamilton,  at  Ply- 
mouth,  where  the  mean  temperature  of  the  month 
of  .Tuly  is  firi*'  f/fi',  found  his  experimental  arnca- 
cha  plant  to  grow  more  luxuriantly  in  tlie  open 
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air  thrvn  in  tho  house,  and  to  thrive  and  flourish 

beyond  his  iiicst  sanguine  expectation. 

The  tuber  is  tender,  and  easily  cooked,  and  is 
prepared  for  food  in  the  auna  manner  aa  pota- 
toes, but  requiiea  to  be  vaiy  thoroughly  boiled. 
It  is  Efratcftil  to  the  palate,  congeniid  to  the 
stomach,  and  at  once  so  nutritious  and  so  easy  of 
digestion  !^  to  be  a  fit  principal  aliment  to  young 
children,  sick  adulta,  and  all  peraons  of  feeble  or 
impaired  powers  of  digestion.  Its  flavotir  has  a 
mcdimii  clmracter  between  that  of  the  potatoe 
I   and  Unit  uf  the  parsnip.   Some  persons  rt^Iish  it, 

I  and  othera  rather  dislike  it,  at  the  first  time  of 
;  tasting  it ;  but  even  the  latter  speedily  relish  it, 

'  and  all  person."?  liki-  ir  i 1 1 treasingly  the  lonc^er  it 
j  is  used.   A  fccula  luauulactured  from  it  is  em- 

I I  ployed  aa  both  atamdk  and  pastrf>flour;  and  the 
■  pulp  of  it  enters  into  the  composition  of  certain 
'  South  Aracricnn  fonncnted  hquorg,  which  arc 

supposed  to  be  ethcacious  as  tonics.   The  tubers 
bare  been  thought  to  reaemble  in  flavour  and 
other  properties  the  small,  sweet,  pleasant,  fari- 
naceous, nutritions  tubers  of  the  great  cnrth-nnt, 
BuniuM  bullocaaUtnam,  and  Buniumjiexmsum,  so 
well  known  in  many  of  the  dry  pastures  of  Great 
j  BVitain,  and  So  grci  dily  sought  after  and  highly 
;  relished  by  h<^^%  and  cliildren.— (^Vr?<V<  Botanical 
Jfat/azitK. — Loudon's  Gardiner's  Magtuii^e. — llt- 
jiertory  of  Intentumt. — Quarterly  Jonmaf  ofAgri- 
:  culture. 

I     ARACITIS,-^popularly Jwf/uvr   K<fr''.-in't.  A 
!  genus  of  annual  plants  of  the  pea  trilie.  The 
i  species  hypogasa  or  underground  is  the  only  one 
i  mrdl  known ;  it  derives  tta  name  from  the  euriooa 
circumi-t  uKf  of  the  po<ls  forciti  j;  tliomselvos  info 
;    the  soil,  and  there  ripening  their  seeds ;  it  was 
introduced  to  Great  Britain  from  South  America 
in  171S ;  it  is  supposed  to  be  a  native  of  Africa, 
and  to  have  been  taken  by  slaves  to  the  new 
world ;  and  it  i*?  profusely  cultivated  in  nil  the 
warmer  parts  of  i>oth  South  and  2sorth  America. 
Its  seeds  are  need  in  South  Carolina  aa  a  subeti- 
tute  for  chocolate ;  in  eastern  countries,  as  a  sub- 
'  I  stitute  for  almonds  ;  and  in  Cocbin-<1unn,  for  the 

I  expression  <  i  nn  oil  which  feeds  lamps  and  serves 

I I  the  same  pmpoaee  aa  oil  of  oEvea.  In  the  dia- 
'  trict  around  Paris,  the  plant  ia  raised  on  hot- 
I  ;  beds,  and  (ran:-j>!:uitc'd  t<)  t!ie  open  i^ardf^ns,  there 

j  to  ripen  its  pods  for  use  in  the  Siime  manner  as 
I  other  esculent  legumes ;  and  in  England,  it  has 
I   been  brought  to  maturity,  and  proved  very  pro- 
I  lific,  in  the  stove.    Its  stem  attains  l^u'  lipii'ht 
I  j  of  two  f'H't :  its  branches  trail  npnn  the  ^^round  ; 
]    its  liowtrs  arc  yellow,  appear  in  .May  and  June, 
and  are  produced  ain^y  on  long  foot-stalka ;  and 
its  pods  so  completely  bury  themselves  in  the  soil 
that,  unless  the  ground  is  opened,  they  cannot 
be  found.   Tho  negroes  arc  said  to  have  known 
ita  burrowing  habit  during  many  years  before 
their  master^;,  and  to  have  sutreptitioudy  hdped 
themselves  to  its  seeds, 

ARALIA.   A  genus  of  plants,  nearly  allied  to 
the  umbetliferoua  family,  and  forming  the  type 


ARBITRATION. 

of  the  order  AraliaoeSS.  The  most  c«  n^picuooa 

species  is  the  ANOEi.Tf.\-TRET:.  whieh  h:ii«  V^cn 
noticed  in  its  own  alphabetical  place ;  three  other 
species,  the  hiq(dd,  tlie  beiry-bearing,  and  the  ' 
nakod-stalked,  all  deciduous  ornamental  plnnta 
and  natives  of  North  America,  tlie  first  an  undor- 
shrub,  the  second  an  herb,  and  the  third  a  climber, 
have  been  introduced  to  the  gardens  of  Britain ; 
a  fifth  qtaoies,  the  umbt  I-]>«  aring,  cxudea  an  anv 
matic  gum  resin  froni  its  Vjavk  ,  and  :i1>ottt  twenty- 
seven  other  fpcciesare  kuo\vn  to  botanists. — The  I 
trihe  Aialiaceae  comprises  tho  genera  andia^  ca»- 
mniOy  htdera,  aetinophyUum,  ^eutonta^  and  pmnax; 
it  is  nearly  alUcd  to  the  extensive  order  unib.  lli- 
fene;  it  pn;;sc??cs  mnch  lienuty  of  foliage,  parti-  I 
cularly  in  lae  ivies  and  the  actinophylluxns ;  it  ' 
has  generally  tonic  roots,  with,  in  some  inalancea,  ' 
the  flavour  of  the  parsnip ;  and,  except  in  its  fruit,  ■ 
it  closely  agrees  in  medicinal  proj>ortie8,  as  well  ' 
as  in  other  matter,  with  the  great  umbelliferous 
fomily. 

ARAUCARIA.   Sec  AnnAoAniA. 

ARBEEL.    ScoAbele.  t 
ARBITRATION.   A  private  mode  of  deciding 
differaioea.  by  a  voluntary  referenoe  of  di^mted  \ 
claims  to  the  decision  of  one  or  more  persons 
nnmed  as  nrV.itcrs  Tiy  tlie  j^artie^^.    'J'his  luetht'd 
of  terminating  disputes  certainly  deserves  encour- 
agement, on  account  of  ita  tenden<7  to  diniinish  | 
expense  to  parties,  and  to  allay  that  heat  and 
anim'''Sity  which  is  t-to  often  produce<l  :ind  fo^u  ' 
tered  by  the  proceedings  in  a  puiihc  court  of  j 
justice.   The  decision  or  award  of  the  arbiteri 
prooeeda  upon  a  deed  of  aabmisrion,  whioii  is  a 
contract  entered  into  by  the  jiaiile?;.  whereby 
they  fix  r.nd  determine  the  niatt  rs  in  con- 
troversy, define  the  powers  of  the  arbiters, 
and  mutually  bind  themaslvea  to  abide  by  the 
award. 

Experience  having  shown  the  great  advaiitaj-o  j 
of  these  peaceable  and  private  tribunals — especi- 
ally in  settling  matters  of  aceount,  and  other 
mercantile  transactions,  whicli  it  is  extremely 
difficnit  to  ad) list  on  a  trial  nt  law — tho  English 
legislature  established  the  use  of  thorn  by  statute 
0 and  13,  William  III.,  c.  15,  which  enaots,  that 
all  merchants  and  others,  desire  to  end  any 
contrnverpy,  (T.-r  w!iirh  tliere  is  no  other  remedy 
but  by  personal  action  or  suit  in  equity.)  may 
agree  that  their  submission  of  the  suit  to  arbitra- 
tion w  umpirage  shall  be  made  a  rule  of  any  of 
tlie  king's  courts  of  record ;  and  after  such  rule 
made,  the  parties  disobeying  the  awp.rd  shall  !•<• 
liable  to  be  punished  as  for  a  couteuipt  of  the 
court,  ttulesa  such  award  shall  be  aet  aride  fur 
corruption  or  other  misbehaviour  in  the  arbitra- 
tors or  umpire,  proved  on  oath  to  the  court  within 
one  term  after  the  award  is  made.  And  in  coa- 
sequenoe  of  thia  statute,  it  ia  now  beoome  a  con- 
siderable part  of  the  business  of  the  {mperivr 
courts,  to  set  aside  «nch  awards,  when  partially  , 
or  illegally  made;  or  to  enforce  their  exeoutioa,  \ 
when  leg;;],  by  the  same  ptooasa  af  contempt  as 
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is  awarded  for  disobedience  to  moh  rales  and 
orden  aa  are  issued  by  tbe  ooorts  theoiMlTies. 

When  a  ^uhinis^ion  i?  mad'.'  to  tAvn  or  more 
persons  as  arbiters,  it  is  usual  to  stipulate,  that 
another  person  shall  be  called  in  as  umpire,  (t;n* 
/Mntfw  or  impat;  in  SooUand,  oMraman),  in  oue 

<jf  disagreement ;  to  whose  solo  Jud(Bieilt  the  dis- 
pute is  then  to  l>e  referred. 

The  decisions  of  arbiters  have  been  at  all  times 
10  &Toimhly  viewed  that  among  moet  nations 

they  arc  not  reducible  on  the  ground  v>f  injustice 
or  iniquity,  but  only  on  the  ground  cf  corruption. 
By  the  old  practice  of  Scotland,  indeed,  dccrecs- 
ariiitnlTrare  redooible  on  the  head  of  iniquity 
in  tho  jiidtro,  or  of  enormous  lesion  of  the  party ; 
hut  by  act  r,f  refrtilations  in05;  c.  it  was  de- 
clared, that  no  decree -arbitral,  proceeding  on 
written  mbminion,  should  for  the  future  be  re- 
dodUeon  any  ground  Vmt  those  of  corrupM' n. 
KnVry,  or  falsehood.  Of  course  :UI  dtxiLrs  in 
viuch  the  arbiters  have  exoeedcd  i\x>c  powers  eoui- 
ndtted  to  them,  are  lednoiUe ;  tlicy  may  also  be 
dnllenfed  when  the  arbiter  has  not  fuUj  heard 
}«irties,  or  where  he  has  tnkfn  pro  )f  in  :i1)scncc  of 
one  of  the  j»rtics,  or  pronounced  a  decision  pal- 
pably at  Tarianoe  with  the  principles  of  justice 
Arbiters  are  bnt  private  persons,  in  whom  the 
law  has  vc.-itod  no  iuri?fli:/ti<m  ;  and.  hence,  they 
onnot  compel  witnesses  to  appear  and  depose 
before  them,  or  possessors  of  writings  to  exhibit 
them.  But  this  defect  10  supplied  in  Scotland  by 
thi*  court  of  session,  who,  at  tlie  suit  either  of  the 
arljiters,  ^r  of  cither  of  the  parties,  are  in  use  to 
graat  wurraiits  in  course  tor  the  citing  of  wit- 
Mws,  or  for  the  exhibition  of  writings  before 
the  arbiters. 

As  arbiter?  dcrivr  their  whr,!o  p<>wer8  merely 
Ixm.  tlie  consent  of  the  parties  submitting,  their 
award  or  decree,  if  it  be  not  giyen  in  striet  eon- 
fiwndtj  to  thoee  powers,  is  null,  ncrt  being  founded 
npoH  any  proper  authority.  Hence  arbiters  can- 
Out  inflict,  on  tJte  parties  submitting,  any  penalty 
or  fine  higher  than  that  which  they  titamsehres 
have  agreed  to  in  the  eubmission.  Hettoe  also, 
if  the  parties  submitting  limit  tlie  power  of  Uic 
arbiters  to  any  lixed  day,  decree  cannot  be  pr^^ 
aonnoed  after  that  day;  though  it  may,  in.  if-v^ 
tfrmino,  i.  e.  on  the  Very  day  betwixt  and  which 
the  arbiters  had  powers  given  them  to  decide. 
tth«re  arbiters  take  upon  them  expressly  to  de- 
tcnaine  points  not  referred  to  them,  the  decree- 
arbitral  may  be  dedaied  null,  upon  an  action  of 
reduction,  as  bdag  pronounced  ultra 

frontijuii. 

ARBOR  YITJ3,— boianically  Thiija  or  Thu^a, 
A  goBiii  of  ornamental  evergreen  trees,  of  the 

cone-bearing  tribe.  It  takes  its  popular  name 
from  the  circumstance  of  its  tree  b*>ing  very  em- 
intntly  evergreen,  and  not  from  any  allusion  to 
the  trae  ef  life,  in  the  Garden  of  Eden;  and  it 

takes  its  botanical  name,  which  means  sacrificial, 
from  the  circumstance  of  the  tinil)er  of  ^^ouie  of 
^  species  giving  out  an  a^eeable  odour  when 


burnt,  and  liaving  been  used  in  the  ancient  rites 
of  sacrifice.  Nine  or  ten  species  of  it  are  known 

t )  1'ntanist=5;  but  only  six  have  been  introduced 
to  Great  Britain ;  and  only  two  of  these  six,  t^*- 
gether  with  one  well -defined  variety,  are  in  geu- 
eral  British  cultivation. 

The  Anicrican  or  common  ppccif^.  TJ  ^ija  occi- 
dentaHs,  is  a  native  of  North  America,  and  was 
introduced  to  Great  liritaiu  in  X^'M.  It  was,  for 
upwards  of  160  years,  the  only  species  hnown  in 
this  country;  and  though  now  less  esteemed  for 
ornamental  purposes  than  si  nm  r>ther  species,  it 
still  continues  pre-eminent  for  purposcsof  utility. 
It  usually  attains  a  height  of  about  S5  feet,  and 
occasionally  rises  to  tlic  height  of  30  or  even  40 
feet;  but  is  jr  iii  r;illy  i^rown  in  this  country  only 
as  a  tall  shrub  or  miniature  tree.  In  its  youthful 
or  shrub-lilee  condition,  it  is  decidedly  ornamen- 
tal ;  and  though  of  sombre  and  almost  lugubrious 
character — suited  more  to  the  cemetery  than  to 
the  plea.suro-ground — it  very  effectively  contrasts 
with  plants  of  lighter  outline,  gayer  aspect,  and 
less  unusual  folia||[e;  and,  in  consoqucace  of  hav- 
inga  full  ;i]tp"nrnnce,  and  yet  fio\Yerinir  In  featl.  r- 
like  tuttkts,  it  gives  great  richness  to  promiscu- 
ous or  heterogeneous  masses  of  shrubs.  Its  leaves 
are  imbricated,  and,  as  compared  to  those  of  most 
of  other  conc-bearirio:  tr  r  -;.  s;  rm  Vr.  :;fl,  elabo- 
rate, and  arabcsijtte  ;  in  v.ui 'ed  state  of  t!»e 
tree,  they  become  much  thinned  or  tscattcred ; 
and,  when  bruised,  they  emit  a  strong  and,  to 
many  persons,  very  disagreeable  smell.  In  Canada, 
it  frrows  n  forest-tree,  and  if  TinirerpaHy  ro 
giiided  as  lurnishing  more  durable  timber  than 
any  other  tree.  Its  trunic  is  sawn  into  planks 
and  boards  for  the  building  of  houses  and  boats ; 
its  branches  are  used  for  p<vsfs  and  fences;  its 
smaller  branches  and  its  spray  are  used  for  mak- 
ing besoms ;  and  its  leaves  are  employed  as  the 
chief  ingredient  of  a  salve  which  the  natives  apply 
for  the  cure  of  rheumatism.  Fences  madf  1'  it 
last  three  or  four  times  longer  than  those  con- 
structed of  any  other  wood.  In  England,  its 
timber  has  been  used  principally  by  tiie  cabinet- 
maker and  the  turner.  ^Hc^.nnx  npoerts  this 
timber  to  be  exceedingly  durable  ;  and  Hanbury 
— speaking  more,  however,  from  theory  than  from 
experience — says,  the  wood  is  reddish,  firm,  and 
resinous,  so  that  we  may  easily  jud  r  •  (  f  its  vnhte 
for  curiosities  of  nu'st  sorts,  when  worked  up  by 
the  respective  artilicers  of  turnery,  joiners,  cab- 
inet-makers, &c"  The  finest  trees  are  always 
raised  from  seed ;  but  very  good  trees  may  bo 
raise<l  from  either  layers  or  cuttings.  The  seeds, 
used  for  raising  plants,  ought  to  be  sown  as  soon 
as  ripe  or  early  in  spring,  in  pots  filled  with  a 
mixture  of  peat  and  loam.  The  plants  grow  best 
in  moist  sandy  loams,  vet  will  Itecome  deciderlly 
fine  trees  either  in  dry  sandy  soils  or  in  damp 
clayey  lands.  The  young  j  lanta  will  he  moet  ad- 
vantageously removed  from  the  pots  to  the  open 
ground  in  OctAlnr,  yet  may  be  removed  in  any  of 
the  months  of  winter  or  spring;  and  they  ought 
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to  be  pUnted  at  the  dittany  of  only  a  yard  from 
plant  to  plaatt  and  afterwards  t!nnued  and  man- 
ac^e(i  according  to  their  several  harJinops  and 
growth.  The  first  arbor  vita3  introduced  to 
Burope  was  planted  in  the  royal  grounds  at 
Founfainbleau  in  the  reign  of  Fnaeis  I.  In 
17^(1.  an  arbor  vitic  at  Hariroly  in  nullou  ay.  mea- 
sured 5  feet  4  inches  in  girth ;  and  at  a  ui<M:ting 
of  the  Frussian  Horticultural  Society  in  1630,  a 
paper  was  read  giving  an  account  of  an  arbor 
vitic  at  Heidelberg?  2\-2  years  of  a;^e. 

A  well-cs5tablisl»ed  variety  of  the  American 
arbor  vita)  is  denser  or  more  ramified  and  com- 
pact than  the  normal  tree,  and  has  the  botanical 
name  of  densa,  and  the  popular  one  of  close- 
branched.  Another  variety,  if  indeed  it  lie  not 
the  same  as  the  preceding,  was  discovered  by  Mr. 
Banbuty,  and  called  by  him  the  American  sweet* 
scented  arbor  vita).  He  says  re$^;Hctlag  it,  "It 
came  up  from  some  erattcrtMi  Heeds  at  the  bottuin 
of  a  box  I  had  from  TeunBylvania.  It  has  the 
same  duskj  look  In  winter  as  the  common  sort, 
thou|^  it  is  better  furnished  with  branches; 
nrither  arc  th'-'V  produced  horizontally,  or 
hang  down  in  the  manner  of  the  common  sort. 
What  makes  this  sort  most  valuable  is  the  pro- 
perty of  its  leaves;  for  bang  bruised,  they  emit 
a  raost  refreshing  odour,  which  is  by  many  sup- 
posed to  be  as  fine  aromatic  as  any  we  have." 

The  Chinese  aibor  vitie,  2'/tuJa  orUntalis^  is  a 
native  of  China,  and  was  introdnoed  to  Great 
Britain  in  1752.  It  is  much  more  beautifiil  than 
the  American  species,  and  ha«.  in  a  very  frrent 
degree,  superseded  it  as  an  ornamental  plant.  Its 
brandies  are  more  numerous,  grow  in  a  more 
erect  manner,andare  more  picturesquely  grouped, 
and  they  have  a  smooth  nnd  litbt  I  rown  bark; 
and  its  leaves  are  smuller  and  more  numerous,  and 
have  a  pleasant.  li|:rht  green  colour.  Fougeroux 
re:^:u  <led  this  species  astheThujaof  Theophrastns. 
Tile  Jointed  arbor  vitro,  TV*  (irtic>ilata,h  a  native 
of  Barbary,  grows  !•>  feet  hif?h,  and  was  introduced 
to  Great  Britain  in  1815;  the  African  arbor  vita, 
Thuja  cupr$89oide8^  is  a  native  of  the  Oape  of  Oood 
Hope,  grow=;  to  tlio  !i.  i^jlit  of  10  f.  et.Rnd  was  in- 
troduced tu  Gn  at  iJritain  in  IT'.W;  but  both  of 
these  species  are  tender,  and  require  to  be  culti- 
vated, the  latter  in  the  greenhouse,  and  the  former 
in  the  frame.  Three  other  species  or  varieties 
have  recently  been  introduced. — the  plaited  arbor 
vit»,  Thvja  j>itca(a,  from  Nootka  Sound;  the 
vreeping  arbor  vitm,  TAnJu  ]>endul(t,  from  Tar- 
tary ;  and  Lucas's  arbor  vitie,  Thuja  Carolini"i>a, 
from  Carolina.  But  SLVeral  unintroduced  Chinese 
and  Japanese  species  and  varieties  which  have 
recently  become  known  to  botanists,  are  said  to 
possess  great  beauty,  and  would  be  fine  acces- 
sions to  our  woods,  shrubberies,  and  parks.  Th  >'?i 
dUabraki,  in  particular,  is  descrilxid  by  Keempfer 
and  Thunberg,  who  saw  it  in  its  native  soil,  as  a 
vast,  lofty,  and  beautiful  tree,  the  fairest  of  all 
the  evcrgreenf ;  an  !  if  ;'row8  in  such  latitudes  as 
indicate  that,  if  brought  to  Britain,  it  would 


prove  to  be  perfectly  hardy. — Lovdon**  Enepe.  of 

Plants. — M illers  Hardener's  Diet  io.ioiy. — Marshall 
on  Planiiiiff. — NicoVs  Pfanier't  Calendar. — 6"i7- 
piiCs  Forext  Scenery. — JJictionnaire  dUitLoirt 
turdle.   Paris  1819.  Tom.  xxxiv. 

ARBOKBTUSf.  A  systematic  gsiden  cdko- 
tion  of  lifmeous  plaiit.s.  vt  of  trees  and  shrul-s. 
Specimens  of  about  2..>(mi  species  of  trees  and 
shrubs,  exclusive  of  roses,  are  requisite  for  the 
formation  of  a  oomj^te  Aihoretum  Britannievm 
or  collection  of  all  the  kinds  which  areat  pres^  ni 
growing  in  Great  Britain.  8uch  a  coll  eti  n 
may  l>e  so  disposed,  on  the  principles  of  landscape; 
gardening,as  to  produce  annmerouaaiidelabonte 
series  of  most  im  i  ><  >  si  1 1  a  1 1  d  piotnrssque  groapings: 
but  it  undoul'tedly  Letter  serves  the  purpof^uS 
of  science  and  utility,  when  tasteluiiy  arranged 
on  the  principles  of  systematic  botany;  and,  in 
either  case,  but  especially  in  the  latti  r.  it  miaii^ 
ters  largely  to  the  knowledge  and  enjoyment  of 
all  persons  who  iiave  access  to  it,  contrilmtcs 
valuable  information  to  the  fimuer,  the  gardener, 
the  forester,  the  nurseryman,  the  young  botanist, 
:»nd  the  ironeral  student,  and  makes  visitors  fevi 
as  if  waiiderinfT  in  other  climes,  conversing  with 
other  nations,  und  looking  in  succession  upon  the 
woody  wildernesses  of  America,  the  ley  taMe- 
lands  of  Tartary,  the  savannahs  of  the  Missouri, 
the  eternal  snows  of  the  Himalaya,  and  the  un- 
trodden forests  of  Patagonia.  Scotland  and  Ire-  . 
land  are  dismally  poor  in  arboretnms;  and  even 
Engbnd  is  far  from  being  rich.  Two  of  the  best 
in  our  country  are  f>nc  at  Perby  and  one  in  the 
grounds  of  the  London  Horticultural  society; 
and  several  very  good  and  comparatively  exten- 
sive ones  exist  in  connexion  witii  nurseries,  per* 

ticularly  in  tlie  vicinity  of  London. 

"  The  Derby  arboretum,"  says  Mr.  Loudon,  '•  u 
situate  in  the  outskirts  the  town ;  the  extent 
about  1 1  acres ;  the  form  long,  narrow,  and  irre- 
gular; the  surface  is  fl:it,  apparently  level,  I'Ut 
with  a  very  gentle  inclinatinu  from  the  north- 
cast  to  the  south-west ;  and  the  soil  is  loamy,  oa 
a  gravelly  or  loamy  snbsoiL  The  dtnation  ii 
open,  but  not  much  exposed  to  high  winds ;  water 
is  to  1>e  found  at  the  uetial  depth  to  which  wells 
arc  dug,  and  there  is  one  smuli  x>"nd  which 
is  never  dry  at  any  period  of  the  year.  Every 
part  of  the  ground  admits  of  drainage;  but  all 
the  drains  must  tenninate  at  the  s  iuth-ea«t 
comer,  where  alone  the  water  can  escape.  The 
soil  is  particularly  well  adapted  for  the  growth 
of  trees,  as  is  evident  from  the  bdt  w  hich  sor- 
rounds  great  part  of  the  grounds,  and  whieh  ttm 
planted  some  years  ago  by  Mr.  Strutt.  The  most 
important  feature  in  this  piece  of  ground,  with 
reference  to  its  adaptation  for  a  gardenof  leCRa- 
tion.  is.  that  tliere  is  no  distant  prospect. or  view  , 
beyond  the  grounds,  worthy  of  being  taken  into 
consideration  in  laying  them  out ;  or  at  least  none 
that  may  not,  in  a  very  few  years,  be  shut  out  by 
the  buildings  of  the  tnwn,  %vliie!i  are  increasing  j 
fast  on  every  side.  The  instructions  given  to  me 
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by  Mr.  Stnitt  respecting  laying  out  this  public 
gtrdeii  were,  that  it  was  iateodod  to  be  a  place 
of  recreation  for  the  inhabitanta  of  Derby  and 
the  nr  i<»hh.  .urhoo(l.  and  for  all  other  porsons  who 
chose  to  come  and  see  it ;  that  it  should  be  open 
two  daj*  in  the  wedc,  and  that  one  of  these  days 
dkirald  be  Sunday,  during  proper  hours ;  and  that 
on  other  days  a  !*mall  sum  should  be  required 
ironi  persons  entering  the  garden ;  or  yearly  ad- 
uinioos  chonld  be  granted  for  certain  moderate 
That  the  gardens  should  l>c     laid  out 


I 


and  arranged  as  n«  t  t  -  '  ^  ex|>."nsivi'  i  >  keep  np; 
that  a  flower-garden  and  cottage,  with  the  plan- 
utlons  already  existing,  shoidd,  if  possible,  be 
pieserved;  that  a  tool-house  covered  with  ivy 
thoald  also  be  preserved;  that  two  lodges  with 
n*"*.  Jit  the  two  extromittc?.  Fliould  bo  built; 
aad  that  each  lodge  should  have  a  room,  to  be 
eooddered  as  a  public  room,  into  which  strangers 
might  go  and  sit  down,  taking  their  OMm  refresh- 
incuts  with  thorn,  without  any  charge  bein/?  Tnudu 
lij  the  occupant  of  the  lodge,  unless  some  as- 
eiitanoe,  such  as  hot  water,  plates,  knives,  and 
f  irks,  &c.,  were  required,  in  which  ca^e  a  small 
Toluntary  i^ratuity  nii.n:ht  Ito  pnvcn.  That  there 
should  be  proper  yards  and  conveniences  at  each 
lodge  for  the  use  of  the  publio,  afMut  from  those 
to  be  exclusively  used  by  the  occupant  of  the 
Iv!;:?.  That  there  should  be  opon  spaces  in  tw  i 
or  more  parts  of  the  garden,  in  which  large  tents 
night  be  pitched,  a  buid  of  mn«c  placed,  dancing 
Curied  on,  &c.  That  certain  vases  and  pedestals 
now  in  the  flawcr-gnrJi  n,  and  al.^o  cortain  others 
iu  Mr.  Sirutt's  garden  in  Derby,  should  be  re- 
tained or  introduced;  and,  finally,  that  some 
directions  should  be  left  for  the  management  oi 
the  garden." 

On"  of  the  nurseries  at  Cambenvell  may  be  ro- 
kmd  to  fur  illustration  of  what  an  arboretum  is, 
what  private  enterprise  can  effect  in  forming 
one,  and  what  benefits  might  result  from  planting 
one  on  even  a  limited  scale  on  evt- ry  large  estate. 
It  vu  founded  in  1830,  and  noticed  as  follows, 
in  July  of  next  year,  by  Mr.  Loudon : — **  We  are 
ruost  happy  to  state  that  Mr.  Buchanan,  junior, 
I'T  extraordinary  exertions  during  last  autumn 
vni  winter,  has  ouliected  together  upward3  of 
^X>  qtedes  and  varieties  of  trees,  and  more  than 
1,200  species  and  varieties  of  shrubs.  These  he 
i>nownrninging  on  Ix  ith  sides  of  a  windinj^  wnlk, 
oa  borders  8  feet  broad,  and  which,  when  united, 
Ibim  a  length  of  320  feet.  The  ahralni  are  placed 
is  three  rows  in  front,  and  ranged  into  three 
classes  according  to  tiH-ir  li'jij^hts:  tlie  trees  Tirni 
oae  row  behind  the  shrubs.  Both  tuivH  and 
ihrabs  are  arranged  alphabetically.  The  aver- 
se distance  between  the  trees  is  3  feet ;  but,  not 
^•eing  crowded  on  eitlier  side,  the  txtcnftion  of 
tht'ir  branchen  will  not  be  interrupted  in  two 
directions,  though  it  will  in  the  direction  of  the 
liae.  Thongh  the  ehmbs  are  planted  in  three 
rows,  yet  each  genus  is  kept  by  itself;  the  tallest 
of  the  species  being  planted  in  the  row  farthest  | 


from  the  walk,  the  shortest  next  the  walk,  and 
the  intermediate  inses  in  the  line  between.  When 

all  the  shrubby  species  of  a  genus  are  taU,  they 
are  phiecd  in  the  third  row;  ami  when  they  are 
all  short,  in  the  first  row ;  and  the  sizes  are  so 
distributed  that  the  three  rows  are  tderably 
equally  filled.  For  example,  all  the  heliantho' 
mnms  are  planted  in  the  first  mw  tmd  they,  of 
course,  extend  so  far  along  that  row  as  to  allow 
of  several  genera  being  iutroduoed  in  the  two 
rcws  behind  them.  Much  room  is  thus  saved 
(which,  in  a  nursery  so  near  L'Tidon,  is  an  impor- 
tant object),  and  the  alphabetical  order  still  pre- 
served. Each  tree  and  shrub  will  be  named  ac- 
cording to  the  nomencfatture  of  our  ffort.  BrU.y 
and  <  n  every  t^^Uy.  preceding  the  name,  there 
will  be  :i  number.  These  numbers  being  all  in 
regular  t^eries,  should  any  tallies  be  taken  out  and 
transposed,  they  are  eauly  replaced  in  correct 
order.  As  additions  are  made,  the  numlter  of 
the  species  immedintely  preceding  is  put  on  the 
tally,  with  the  addition  of  the  letters  of  the 
alphabet  in  regular  series,  as  exemplified  in  our 
supplement  to  the  Ilortvs  lirittinnicHA." 

It  cannot  be  denied  that  rnnch  is  lost,  in  a  pio- 
tureB<iue  or  ornamental  view,  by  an  attempt  to 
arrange  aiboreonsphuits  according  to  the  affinity 
of  their  position  in  any  (system  of  scientific  classi- 
fic.nti"n.  It  seems  1)iit  l  iir  to  state  the  disadvan- 
tages of  arboretuuis,  in  this  respoct,  as  freely  as 
wo  have  adverted  to  their  utility;  and  this  we 
cannot  better  do  than  in  the  words  of  Mr.  Pax- 
ton  in  his  '  Magazine  of  Botany.'  The  scientific 
arboretum,  Mr.  P.  says,  "  creates  a  dull  mono- 
tony, and  a  slovenly  displeasing  irregularity ;  two 
extremes  equally  to  be  deprecated  in  landscape 
j^ardening.  Paradoxical  as  this  may  appear,  it  is 
not  the  less  correct.  The  nnifonnity  alluded  to 
is  local,  differing  widely  itom  comprehensive 
unity,  it  is  confined  to  the  different  beds  o^  plots 
set  apart  to  the  species  of  certain  genera  or  tribes. 
These  freqtienlly  assimilate  so  closely  to  each 
other  in  appearance,  that  in  one  place  will  be 
seen  a  bed  of  trees  all  evergreens ;  in  juxtaposi- 
tion ft  cluster  of  dwarf  afajrubs,  iJI  flowering  at 
the  samo  time,  and  equally  near;  but  in  the  op- 
posite direction  a  group  of  the  largest  kind  of 
deciduous  trees.  AH  these  are  monotonous  in 
themselves,  while  viewed  in  connection  and  com- 
pari.son  with  each  other  th<qrpresent  a  total  look 
of  congniity. 

"  Nothing  can  be  more  adverse  to  genuine  prin- 
ciples of  landscape  disposition  than  the  system 
above  described.  Piver.«;ity  of  otitline,  nf  the 
form,  colour,  season,  and  duration  of  the  foliage 
and  flowers,  is  absolutely  essential  to  the  beauty 
of  any  scenery.  Without  this  it  appears  sombre, 
formal,  constrained,  in  one  w^rd,  unnatural;  and 
nmeli  as  the  imitation  of  naturf  has  l(een  despised 
by  mere  theorists,  it  is  and  must  be  the  system 
punned  by  all  who  would  attain  any  eminence 
in  this  art.  On  the  other  hand,  let  it  not  be  for- 
gotten tiiat  a  garden  is  the  medium  wluch  asso- 
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ciatcs  artificial  with  natural  objects ;  the  dwelling 
with  the  itirrounding  coantrjr.  In  precise  ac- 
cordance with  this  design,  therefore,  should  be  its 
arrangement  and  appearance.  Trees  prnwing  in 
extension  groups,  eit  masse,  or  even  arboretuuis 
pUttted  withont  regard  to  the  aise,  the  appear* 
nncc,  or  the  general  character  of  the  plants,  are 
inadmissihle  und  intoloruhle  where  all  is  required 
to  be  harmonious,  and  to  a  certain  e:ttcnt  com- 
fortable. 

**  In  planting  ornamental  trees  and  shrubs  (ami 
no  others  should  1)0  alLiwed  a  place  tti  tliu  plea- 
sure-ground), they  should  if  possible  be  so  ar- 
ranged as  to  stand  quite  distinct  of  each  other, 
that  every  one  may  be  witnessed  and  examined 
apart  from  the  rest. without  sufTcring  any  detrac- 
tion ironi  having  all  parts  of  its  surface  exposed. 
They  must  likewise  be  so  blended,  associated,  and 
intermingled,  that  vrham  viewed  at  a  distance, 
I  they  may  pr'-sent  the  app'jnrance  of  an  agreeable 
and  diversified  maas  of  verdure.  These  two  ap- 
parently remote  objects  may  yet  be  concurrently 
aocompiished.  In  parterres  or  sbmbberieB,  of 
whatever  dinT^ii-jj  in:?  or  cxtont.  a  duo  regard  to 
the  known  character  or  known  habits  of  the 
pbnts  employed,  will  enable  the  gardener  to  place 
them  precisely  at  sndi  distances  as  will  allow 
them  full  room  for  their  full  and  coni]  !'  to  exten- 
sion, without  b'coming  entangled  witli  other 
plants,  or  if  the  smallest  of  the  plot  or  diminutive 
size  of  the  plants  preclude  this  arrangement  in 
the  first  instance,  without  derogation  from  the 
appearance  nf  the  gronp,  they  can  be  planted  so 
as  to  admit  of  any  subsequent  thinning  to  the 
required  extent  Shrubberies  thus  planted  with 
exotic  trees  only  would  be  in  themselves  arbore- 
tums,  and  if  that  charming  variety  whieh  can 
alone  please  the  eye  be  consulted  and  elTectuated, 
none  of  the  oljections  we  have  before  urged 
against  those  departments  would  apply  in  this 
It  \^  trnn  tint  species,  and"  evi  ii  cr^ncra, 
would  thus  be  separated  and  scattered  promiscu- 
ously throughout  the  group,  m  that  it  would 
be  idmost  impossible  to  trace  their  associations. 
1*1  r>n5M re-gardens  nr  *  not.  hn^vpv^  r.  iinr-^ries  for 
iKitanists;  at  least,  we  imagine,  few  prcpriotor? 
of  them  would  entertain  and  follow  out  such  an 
idea,  at  die  expense  of  everything  that  would 
render  them  attractive  and  picturesque.** 

ARBUTlTf^.  A  genn?  nf  benistiful  evergreen 
shrubs  and  under-shrulm,  of  tlie  heath  tribe.  The 
common  species,  or  strawberry-tree,  is  indigenous 
in  the  south-west  of  Ireland,  and  everywhere  cul- 
tivated in  the  shrubberies  of  Great  Britain  ,  the 
bear-berry  species  grows  wild  on  heathy  moun- 
tainous grounds  in  Seotland  and  England ;  the 
black-berried  species  grows  wild  on  the  Scottish 
mountains;  five  foreign  species  have  Ik  on  intro- 
duced to  our  shrubberies  and  greenhouses  from 
the  (knarles,  the  Iievant,  and  Peru ;  and  six  other 
I  speeieB  are  known  to  botanists.  The  popular 
name  strawberry -(n  r^,  applied  to  the  common 
species,  alludes  to  the  close  resemblance  whioh 


the  ftuit,  in  colour,  shape,  and  size,  possesses  to  ' 
a  strawberry. 

The  comrnnn  species,  A  r^'f'Ms  vncd".  is  one  of 
the  most  beautiful  of  hardy  shnil  s  ;  it  .-howtJ  Utlla 
of  the  aombreness  of  most  evergretins  in  summer, 
and  displays  the  brilliance  of  one  of  the  richeet  ' 
of  evergreens  in  winter ;  and  it  i?  covered  with 
both  blossoms  and  ripe  fruits  in  October  and 
November,  and  is  thus  one  of  the  most  charming 
objecte  in  the  vegetable  world.  It  ia  a  native  of 
only  Spain,  Italy,  and  the  south-west  of  Ireland; 
it  L".  r>ws  in  the  last  of  these  countries  as  plenti- 
fully and  luxuriantly  as  in  the  kingdom  of  Naples ;  ' 
it  particularly  abounds  in  the  limestone  glens  and 
slopes  of  the  magnificent  mountain  basin  of  the 
Kerry  laVcs:  and  it  frequently  spreads  out  in 
such  sheets,  and  soars  aloft  in  such  altitude,  aa 
to  give  a  decided  tint  and  character  to  large 
groupings  or  expanses  of  the  gorgeous  scenery. 
ThnUL":!!  it  rari'ly  attains  a  height  of  more  than 

10  feet  in  British  gardens,  and  can  with  difficulty 
be  maintained  as  a  mere  tiny  shrub  in  sune  sitoa- 
tiona  in  Scotland;  yet,  in  its  wild  state  in  Kerry, 
it  often  attains  a  height  of  betwr  n  50  nnd  .'H 
feet,  and  occasionally  a  girth  of  between  b  and  9 
feet.  As  grown  in  the  shrubberies  and  vilh- 
grounds  of  Britain,  it  is  usually  a  tall  shrub,  and 
may  be  kept  down  to  any  size.  Its  stem  is  cov- 
ered with  a  light  brown,  rough,  and  falling  bark ; 
its  bmnches  have  a  colour  approaching  to  purple ; 
its  firesh  shoots  are  of  a  red  colour,  and  a  little 
hairy;  its  I  nvrs  have  an  obUm;  oval  form,  are  '. 
smooth  and  beautii'ully  s  rrati d.  stand  on  short 
footstalks,  and  grow  alternately  on  the  branches ; 
its  older  leaves  contrast  with  the  younger  by 
having  their  footstalk  and  midrib  nf  a  tine  scar^ 
letcolmr;  its  flower'',  aoci»rdiiiLr  to  the  variety, 
are  white,  whitish-yeiiow,  and  pink,  but  do  not  • 
of  themselves  make  any  considerable  show ;  and 
its  fruit  pass  through  a  whole  twdvemonth  in 
the  process  of  growing  and  rijx  ninpr-  npp'  ir  when 
ripe  like  very  large  red  strawberries,  are  used 
by  the  Spaniards  for  the  manufacture  of  a  sugar  '■ 
and  a  spirit,  and,  though  decidedly  repugnant  in 
taste  and  flavour  to  most  persons,  are  eaten bjT 
the  ]irasantry  of  Kerry  south  of  Italy. 

Several  well-established  varieties  of  the  com- 
m<m  arhutns  are  extensively  cultivated,  and  have 
been  fully  recognised  by  both  the  nurseryman 
and  the  botanist.  The  entire -leaved  variety. 
A  rhtUvi  integrifdia^  is  characterized  by  the  even- 
edgedness  of  its  leaves,  produces  pink-cokfvred 
flow(  r^i,  and  attains  little  more  than  one-half  the 

11  iL'iit  of  the  normal  or  parent  variety. — Tiie 
oblong-fruited  variety  is  characterized  by  th« 
largeness  and  oblongity  of  its  flowers,  and  the 
largene.ss  and  oval-shapedness  of  its  fruit;  it  at- 
tains tlie  greatest  height,  and  makps  the*  noMr-t 
figure  of  any  of  the  varieties ;  and  it  even  occa- 
sionally contributes  its  timber  to  various  purpoon 
of  utility. — The  round-fruit^^d  variety  differs  from  ' 
the  preceding  only  in  liaviniT  pitcher  -  shaped 

I  flowers,  and  round  -  shaped  iruit.  —  The  red-  ; 
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,  flowered  wiety,  Arbuhu  mftm,  differs  from  the 

oblung-fruited  and  the  round-fruited,  principally 
in  it-  fl  'M-vr>  Vioini  red.  whilf  tlirirf  are  white  or 
jcUowish-whi£c. — The  double-flowered  variety, 
Ari^ivn  }>l€m,  is  diBttnguidied  by  the  flniftllneBe 
I  of  its  stature  and  the  doublencss  of  its  fl v. -r^. 

Yet  the  latter  character  is  very  trivially  devel- 
..  oped,  and  does  not  ohallen^e  uttcatioa  except 
when  the  flowers  w  clos<^y  ezsmiiied. — The 
psientqiecies  is  best  propagated  from  seeds ;  and 
all  the  varieties  maj  be  propa|pited  by  either 
h~'Qr>  or  cutting?. 

Tiic  oriental  species,  Arbutus  andrachne,  is  a 
BstiTe  of  the  Levant,  sskd  grows  so  plentifully 
alout  Magnesia  as  to  !■> '  tlv^  principal  fuel  usi'd  ' 
lij-  th:'  inhaVitants.  Its  branches  jire  irregular  ; 
iu  ieavca  arc  large,  oval,  smooth,  entire,  free 
from  smatoreSy  and  somewhat  resembling  those 
of  the  bay  tree,  but  not  so  long;  its  flowers  ap- 
pear in  March  and  April,  and  are  shaped  like 
tliv)oe  of  the  common  arbutus,  but  grow  thinly 
I  oa  the  blanches;  and  its  fruit  is  oval,  and  of  the 
nme  colour  and  consistency  as  that  of  tlie  C  'n^- 
■  mon  sort.  Its  trees  or  shrubs  make  a  finer  ap- 
pearance than  any  variety  oi  Arbtttus  uaedo;  yet 
I  though  quite  hardy  when  old^  they  are  tender 
'  when  young,  and  require  to  be  reared  for  three 
I  r  fur  years  in  pots,  and  afterwards  planted  in 
j  a  warm  situation  and  on  dry  soiL  A  plant  of 
'  this  species,  as  cultivated  in  Great  Britain, 
usually  attains  a  height  of  not  more  than  six 
I  f  ' ;  lint  a  plant  of  it  in  th-^  botanic  ^.'-inlen  of 
ildinburgh  very  greatly  exceeds  that  height,  and 
b  ringularly  massive  in  form  and  novel  in  ap> 
pearanoe.  Tiiis  plant  was  removed  from  the  old 
Bjtanic  garden  in  1*^22.  and  \Ta«;  accurately  mea- 
sored  both  then  aud  in  lo3t),  and  was  supposed, 
at  the  latter  date,  to  be  not  less  than  from  30  to 
40  years  old.  In  18Si,  its  height  from  tho  sur- 
face of  the  ground  was  13  feet,  and  the  dtarrn  t.  r 
f  f  its  branches  in  onf  direction  9  feet,  and  iu 
anotber  IC^  feet ;  and,  iu  1S3G,  its  height  from 
the  nir&oe  of  the  ground  was  19  feet^  and  the 
diameter  of  its  branches  in  one  direction  1G\  feet, 
and  in  anothrr  -23  feet.  Three  principal  branches, 
tliverging  from  the  stem  and  from  one  another 
immediately  above  the  surface  of  the  ground, 
Ut^  all  the  body  and  head  of  the  plant  -,  and,  in 
1S3G,  these  measured  in  girth  respectively  3  feet, 
-  fettt,  and  1  foot  i  1  inches.^ — The  hybrid  species, 
Jrdites  andra^noideg  or  Ar6utu$  kyhrida,  has 
frequently  been  mistaken  f  >r  the  oriental  species, 
and  somewhat  closvly  n  sLini'Ifs  it  in  both  ap- 
pearance and  habit.  Certain  plants  in  the  Mar- 
qais  of  Ai]aa*8  gardens  at  Cakean,  which  have 
attained  considerable  notice  as  specimens  of  ori- 
,  ental  arbutu^  redly  belong  to  the  hybrid  spe- 
cies. 

^  The  bearberry  species,  A  rStttus  ma  urttf  is  a 
I  Kgneoaa  creeper,  and  mrely  attains  a  hel|^t  of 

more  than  s>;k  incbcs.  It  grows  wild,  not  <  nly 
,  on  the  mountains  of  Great  Britain,  but  also  on 
1  those  of  Spain,  North  America,  and  the  north  of 
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Europe.  Its  branches  are  numerous  and  minutely 

ramitied ;  its  leaves  am  thick,  sni< >oth,  oval,  and  ;  i 
alternate  ;  it«  tlnwers  aro  produced  in  small  i  \ 
bunches  toward  the  extremity  of  the  branches ;  1 1 
and  its  berries  are  red  in  colour,  and  smaller  in  I ! 
size  than  common  black  cherries.    Plants  of  1  j 
this  ppKiric^  naturally  grow  on  lioggy  ground,  in 
very  cold  situations,  exposed  during  the  whole 
of  winter  to  frost  and  snow;  and  when  intro- 
duced to  gnr'ltiis,  they  seldom  prosper  or  Continue 
except  when  planted  upon  c<dd  patches  of  arti- 
ficially-placed bog.   Their  bark  tans  leather,  and 
dyes  cloth  an  ash  colour ;  their  berries  are  food 
for  grouse  and  other  game;  and  their  leaves, 
'  uli n  fr  -li.  :ir;>  inijdorous,  have  a  slij^htly  bitter 
astringent  tasti.',  and  leave  upon  the  palat;*  a 
sensation  of  sweetness, — and,  when  properly  dried 
and  powdered,  they  acquire  an  odour  rimilar  to 
that  of  hyson  tea,  and  have  been  used,  in  medical 
prai-ticc,  in  cas-s  of  nephritic  calculus,  pulmo-  ^ 
uiiry  disease,  ulcerations  of  the  urinary  organs,  !  i 
roenorrhagia,  (^irrhoaa,  and  diabetes.  —  The 
black -berried  and  the  phyllyrea-lcaved  species,  i 
Arb'.tfus  aljnua  and  Arbitti>4i  p/ti//if^^rfoh'fi,  tho  I 
former  Scottish  and  the  latter  Peruvian,  are  , ! 
dwarfish  underriirubs,  seldom  attaining  a  height  ; 
of  niore  thiin  siz  inches }  and  both  they  and  \ 
the  bearberry  species,  assort  excellently  with 
the  dwarf  species  of  andromcd-^  and  rb...uo-  | 
dendron,  for  what  gardeners  technically  term  j 
rockwork.  —  Mvl'/s   Gardener**  Dictionary.  — 
.V,  r  /  '.v  Deicrijitioa  of  Kern/.  —  Frasi,  ',<  (i>>ide  I 
Uirnagk  Irdand.  —  Loudoti*  Gardener's  Ma^Or  j ! 
ziM. — lian^dl  on  Flawtingt—ThtrnttnCt  IHgpm-  1 1 
satory.  \ 
ARCHANGEL,  botanically  7^/. /u''.v;..  Agenusof  \ 
herbaceous  plants,  of  the  labiate  family.   Three  i ! 
s{>ccies  arc  natives  of  Great  Britain ;  eight  spe- 
cies have  been  introduced  from  Italy  and  the  Le> 
V ant ;  and  eight  other  species  are  known  to  bot- 
aiii-ts.    The  balm-l..'aved  species,  iMrnixtm  ormlay 
a  native  of  Italy,  and  a  perennial,  is  grown  for  | 
ornament,  flowers  in  May  and  July,  and  has  a  | 
height  of  about  twenty  inches.   The  purple  spe-  ! 
cios,  Ijumium  p>'rp>'r->>im,  is  an  annual  weed  of  | 
Great  Britain,  grows  on  waste  grounds,  has  a 
height  of  about  a  foot}  and  produces  puce-col- 
oured flowers  from  May  till  August.   The  cut- 
leaved  kind,  Lamiiftn  inrimrn,  appears  to  bo  a  j 
variety  of  the  purple  species,  grows  on  sandy  i| 
fields,  and  produces  pink-cohmrad  flowers  from  | 
May  till  .Tuly.    The  species  popularly  called  hen-  ' 
bit,  /('    ''I'll  aiiijjlrjicai'le,  is  al.io  nn  annual  weed  ! ' 
of  the  sandy  fields  of  Britain,  grows  to  the  height  i 
of  9  inches,  and  produces  pink-coloured  flowers 
from  MarchtillJune.  The  white  species,  ZttfaiiMn 
allum.  is  n  perennial  weed  of  Frltain,  irrows  on 
waste  grounds,  in  fields,  and  at  the  side  of  walls 
and  fa«lgc8«  has  ft  height  of  two  feet,  and  pro- 
duces large  white  flowers  from  April  till  Septem- 
l  iT.    Thv^  la=t  pprcios  is  thr  mri>t  conspicuous,  ' 
and  frequently  .shares  with  the  galeobdolon  the 
popular  name  of  dead-nettle.   Its  leaves  some-  \ 


Digitized  by  Google 


238 


ABDEliS. 


AKGALL 


what  closely  resemble  tlune  of  the  oommoo  nettle, 

but  do  not  sting.  The  plant,  when  rubbed,  has 
a  di8agreeiil>lc  Email ;  and  though  it  is  carefully 
avoided  by  all  cattle,  it  is  6aid  to  be  used  by  the 
people  of  Sweden  as  a  spring  pot-herb.  It  has 
been  recommended  as  an  admizable  poultice, 
when  braised  with  vine^«  for  went  and  hard 

I     AKCTJ  UM.   See  Burdock. 

I    ARDBRB.  A  provincial  name  for  frequent  or 

fallow  ploughings  of  land. 
ARKCA.    See  Cabbaoe-Tkek. 
j     AKENARIA.   See  Saxdwobt. 
I     ARETIA.  A  genus  of  small,  evergreen,  her- 
baceous, ornamental  plants,  of  the  primrose 
family.  Three  species,  helvetica  and  alpina  from 
Switzerland,  and  vitaliana  from  the  Pyrenees,  are 
I  cultivated  in  the  gardens  of  Great  Britain ;  and 
I  six  other  species  are  known  to  botanists.  The 
introduced  species  are  excellently  adapted  for 
^  rockwork  ;  yet,  though  haniy,  arc  snfficiently 
.  delicate  to  require  good  air  and  nice  cultivation. 

AROALL  Agroupof  wild  animals  of  the  Ovis 
I  or  Sheep  genus.  They  seem,  jointly  with  the  mus- 
;  mon  of  Greece,  Crete,  and  Cyprus,  to  have  been 
1  the  parent-stock  of  all  the  numerous  and  diver- 
I  sified  races  of  domestio  dieep.  Five  distinct  spe- 
'  cies  or  varieties  of  argali  have  been  observed  by 
;  naturalists  in  the  old  world,  and  two  in  America 
The  Siberian  argali,  Ovis  ammoii,  inhabits  the 
mountains  and  elevated  plains  of  Asia,  from  the 
Oauoasos  eastward  to  Kamtschatka,  and  north- 
ward to  the  ocean,  and  has  been  very  fully  de- 
scribed by  Dr.  Pallas.  The  Kamtschatkan  argali, 
OcU  nivicola,  abounds  on  the  mountains  of  Kam- 
tschatka, residing  on  the  snow-clad  h«ghts  in 
stmimer,  and  descending  to  lower  regions  in  win- 
ter, and  has  been  particularly  remarked  by  Kot- 
iiebue  fur  its  agility.   The  Caucasian  argali,  OvU 
,  ci/lindneomitf  inhabits  the  Caocaslen  mountains, 
I  and  though,  till  a  few  years  ago,  confounded  by 
all  naturalists  with  the  Siberian  nrgali,  has  been 
,  ascertained  by  Mr.  Blyth  to  be  a  perfectly  dis- 
I  tinot  variety ;  the  Armenian  argali,  Ovit  Gmdiniiy 
occurs  only  on  the  highest  mountains  of  Persia, 
I  and  has  been  described  by  the  naturalist  Gmelin, 
]  alter  whom  it  is  named ;  the  Persian  argali  in- 
habits the  central  regiuns  of  Persia,  but,  though 
noticed  by  Sir  John  MacNeill,  and  bdieved  to  be 
very  observably  the  parent  stock  of  a  portion  of 
the  vast  tribe  of  domestic  sheep,  has  not  as  yet 
been  scientitically  described ;  the  Rocky  Mountain 
aigali,  OvU  mmtmOj  inhabits  the  rocky  moun- 
tains in  the  interior  of  North  America,  in  about 
the  50th  defrree  of  north  latitude;  and  appears 
to  have  extended  along  this  range  into  the  re- 
I  gion  of  Oalifornia  on  the  west  coast  of  North 
I  America. 

I     The  Siberian  argali  has  been  more  closely  ob- 
served, and  more  amply  described,  than  any  of 
the  other  varieties;  and,  for  these  reasons,  as 
I  well  as  on  account  of  its  more  extensive  diffu- 
I  rion,  it  may  be  noticed  as  the  type  of  the  whole 


group.  The  male  is  larger,  and  in  all  repeeto 

stouter,  than  the  female.    He  resembles  a  small 
stag  in  heii^ht  and  fjcncral  proj^rtions,  but  is 
much  more  robust  and  nervous  in  body,  shorter 
in  the  legs  and  neck,  and  less  degant  in  fonn. 
His  head  resembles  that  of  a  domestic  ram,  with 
long  stratip^Ving  haira  altont  the  mouth,  but  no 
beard.    His  ears  are  rather  smaller  than  those  of 
the  ram ;  and  his  tail  is  very  tshort.   His  horns 
are  of  enormous  die,  and  remarkable  shape  and 
curvature,  measure  more  than  a  foot  in  circum- 
feronco  at  the  base,  and  l)etween  three  and  four 
feet  in  length  iirom  the  base  to  the  tip,  rising 
triangularly  from  the  crown  of  the  head,  nearly 
touching  each  other  at  the  base,  extending  up- 
ward, outward,  downward,  and  again  outward, 
so  as  first  to  describe  nearly  a  semioircle,  and 
then  to  terminate  in  pointed  horizontal  exten- 
sions.   His  summer  coat  consists  of  short  hair, 
sleek,  and  similar  to  that  of  a  deer  ;  and  hi?  win- 
ter coat  consists  of  wool-like  down,  raix^  with 
hair,  everywhere  at  least  an  inch  and  a  half  ' 
in  length,  and  concealing  among  its  roots  a  fine, 
woolly,  white  down.    The  colour  of  the  ft:r  is 
brown  in  summer,  and  lirownish-gray  in  winter; 
but  a  buli'-culuured  streak  passes  along  the  back, 
and  a  large  spot  ofUghter-cobored  buff  oocitn  oa 
the  haunch,  and  surrounds  and  includes  the  tsiL  ' 
The  horns  of  the  female,  however,  are  more  i 
slender  and  less  curved  than  those  of  the  male ;  I 
and  the  hannch  wants  the  buff  spot,  and  is  uni-  | 
form  in  colour  with  the  rest  of  the  body.  The 
lamb  resembles  a  young  kid,  but  has  a  lari^e  ft.tt 
protuberance  in  place  tjf  horns,  and  is  covered  ! 
with  a  woolly,  frizzled,  dark-gray  hair.  I 
The  argalb  are  strong  and  agile,  but  veiy  ' 
timid;  they  shun  the  vicinity  of  man,  and  flee 
on  the  sma!lp.«5t  appearance  of  dan<;er;  and  they 
run  in  a  zigzag  course,  and,  Uke  domestic  sheep,  I 
oeeaeionally  atop  to  gaae  upon  their  porsner. 
They  are  usually  found  in  very  small  flocks;  and 
are  hunted  by  the  Sil^erians  and  Tartars  for  their 
flesh,  which  is  esteemed  to  be  savoury,  and  for 
their  skins,  which  are  made  into  dothing.  In 
autumn,  after  having  pastured  throughout  the 
pummer,  on  the  prnssy  mountains  and  in  the 
secluded  valleys,  they  are  fat  and  in  high  re- 
quest ;  but,  as  winter  advances,  when  they  are 
compelled  to  leave  their  summw  haunts  in  ssarch 
of  food,  they  lose  their  plumpnesjf,  and  are  valued 
chiefly  for  tlieir  skins.  When  caught  youiip.  thev 
are  easily  tamed ;  but  when  not  caught  till  aa 
advanced  period  of  their  life,  they  never  loss 
their  wildlieis.   They  delight  in  full  and  con- 
stant exposiure  to  the  sun  and  weather;  and,  iu 
consequence,  avoid  the  woods  of  the  mountains, 
and  frequent  bare,  bleak,  and  rocky  heights. 
Their  principal  food  consists  of  such  graces, 
herb.s,  and  shrubs,  as  tbev  find  growing  in  the 
interstices  of  rocky  ground}  and  they  purge 
themselves  in  spring  vrith  acrid  plants,  as  an  | 
instinctive  preparation  for  salubriously  passing  i 
from  the  hard  fare  of  winter  to  the  mild  and 
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nutritious  herbage  of  rammer.  They  likewiae 
frequent  the  salt  marshes  which  everywhere 
abound  in  SiVria,  and  even  lick  the  valine  i  ffl.>- 
rescence  which  rises  on  the  groimd ;  and,  from 
the  effects  of  the  salt  upon  their  constitution, 
tiMj  Speedily  aeqtiire  filnmpness,  and  regain 
vig-^ur.  flesh,  and  firmness  which  they  had  lust 
during  tlie  low  feeding  of  winter  and  the  pai;giijg 
course  of  spring. 

The  iTmenian  aigaU  is  allied  to  the  Cbnioan 
mouflon,  and  seems  less  remote  from  the  domes- 
tic sheep  in  ronr!!iumtton  and  hn'>its  than  the 
Siberian  argali.  (Specimens  oi  it  from  Krzeroom 
My  be  seen  in  tbe  gardens  of  the  London  Zoo- 
logiod  society.  The  males  are  very  pusnacious 
with  'tnc  another,  and  have  Vn  rn  kmnvu  tti  .ntrpw 


length,  and  beneath  it  a  quantity  of  lun^  haini 
hanging  from  the  throat  to  the  knees;  a  setaceous 

inano  ^tond  np  alouLT  ilu'  iiri  k.  and  in  particular 
about  the  withers,  where  il  was  tufted,  long,  and 
erect,  and  of  the  same  colour,  or  somewhat  darker 
than  that  of  the  rest  of  the  body,  which  reseni- 
M-  <^  th  •  wiiitur  dress  of  a  stair,  or  Mackisli-nifi-n^ ; 
the  knties,  protected  by  lung  and  den»o  hairs 
which  seem  intended  to  protect  them  in  bound- 
ing, were  bent  backwards,  but  without  a  callosity; 
the  leRS  were  slendf  r,  and  fli--  t  :^ternal  hoofs  of 
the  fore-feet  lonj^er  than  the  internal ;  the  in- 
cisors were  only  six  in  number  ;  tiie  nostrils 
black,  divided  by  a  perpendicular  line  of  the 
same  colour.  It  was  gentle,  petulant,  and  las- 
civious, fund  of  ascending  hif^h  places  and  r  voTs 


11 


I 


I 


•  spot  with  their  horns,  knociced  otV  during  their  i  ot  houses;  it  could  run  swiftly  and  bound  prudi- 
eoatests.**  giously.  According  to  Caius  the  females  are  larger 

The  argali  of  the  Rocky  mountains  of  Auit  rica  than  the  males, butare  not  provided  with  a  simi- 
— fi^T'ired  in  Plate  IV.  of  our  work,  Nmh.  -i  urid  ;5 —  lar  luxurinnt  njune  ;  but  on  this  head  ho  does  not 
is  well  known  to  the  ladiaus  and  fur-traders  of  i  seem  to  speak  from  personal  observation. 
Omada.  It  is  larger  than  any  of  the  argali  of  Pliny  notices  the  musmon,  roucimon,  and 
tbe  old  world,  and  consequently  taller  than  the  ophion.  In  Caiidia.  it  is  said,  the  0.  Musmon  is 
Iirj  -t  (  f  ..nr  d'  lnc^tic  sliei  p.  Its  fur  during  j  still  be  fHiiud.  Tho  niMiintaineera  of  Sardinia 
siUQTuer  is  of  a  grayish  fawn,  generally  having  i  and  (Jorsica  are  well  ac(^u:unt(Hl  with  it,  by  the 
doDg  the  back  a  deeper  yellow  or  reddish  line,  name  of  fttu/ro,  and  in  former  ages  it  abounded 
The  fur  of  tho  old  rams  in  spring  is  nearly  |  in  Spain,  and,  probably, in  all  the  high  primitive 
whitv    Till-'  face  and  the  nose  are  white;  and   cliains  <>f  mountains  in  temperat;'  Europe.  If 


the  tail  and  haunches  are  distinguished  by  the 
same  kind  of  buff- coloured  disc  as  the  argali 
of  Siberia.  The  horns  of  the  male  are  very  large, 


one  species  of  f»vi?  can  make  a  direct  claim  to 
the  progeuitur.-hip  of  the  domestic  breeds  more 
than  another,  it  would  be  the  musmon  and  the 


and  approach,  yet  do  not  touch  one  another  at  '  last-described  variety  of  Africa,  which  by  the 
the  base ;  and  the  horns  of  the  female  are  sinall  stnicture  of  its  horns  is  TJiore  allied  to  mnsm-in 
and  slightly  curved.  These  animals  live  and  uiuve  i  liiun  to  ammon;  both  having  proved  tiiat  the 
in  ioc^  under  the  guidance  of  a  leader;  they  |  intermixture  with  domestic  sheep  is  readily  ao* 
psstore  on  the  ateepeet  parts  of  the  mountuiits  cuniplisht'd,  and  the  intermediate  breed  prolific. 


in  summer,  and  descend  into  the  plains  vn  the 
approach  of  winter;  they  are  w^ild  and  timid, 
ud  flee,  on  the  least  alarm,  to  the  most  inacoes- 
sible  parts  of  the  mountains  ;  and  they  arc 
hunted  and  killed  by  tlie  Indians  for  the  sake 
of  both  their  llesh  and  their  skins. 

Afidba  has  ita  argali,  and  in  all  likelihood 
note  than  one  variety  of  the  species ;  for  it 
does  not  appear  that  the  sp  cimen  described 
bj  Dr.  CaiuB,  and  that  discovered  by  M.  Geof- 
loj  St  Hilaire  in  the  mountains  of  Kgjpt,  can 
be  viewed  otherwise  than  as  varieties  of  the 
same  species  ;  that  fij^urt-d  by  Mr.  Pennant  may 
be  altogether  distinct.  The  O.  Tragelapha*^  de- 
scribed by  Caius  about  15G1,  brought  from  the 
moobtaina  of  Uauritania,  Morocco^  was  larger 
than  a  fallow-dcor,  or  nearly  equal  to  a  stag,  be- 
ing; three  feet  six  inches  at  the  shoulder,  and  four 
feet  six  from  the  nape  of  the  neck  tu  tlie  tail. 

The  bead,  from  Uie  nostrils  to  the  vertex,  one 

foot  three  inch^ ;  the  horns  one  foot  one  inch 
and  a  half  in  circntnforence  at  base,  one  inch 
asunder  on  the  head,  bending  back  and  down- 
wards, angular,  bla^,  two  feet  one  inch  long, 
and  wrinkled ;  the  ears  small ;  a  beaid  formed 
by  hairs  on  the  chocks,  and  nnder-jaw  dividing 


It  is  prob:fbl:'  that  African  sheep  first  peopled 
the  south  and  west  of  Kuropc,  perhaps  as  eaily 
as  the  Asiatie,  which  may  have  s^'ead  themselves 
over  Greece,  Sicily,  and  the  east  of  Itafy;  bat  a 
latf-r  jKriod  may  be  assigned  to  those  which 
came  round  the  Black  sea  into  the  valley  of  the  i 
Danube ;  the  northern  nati<ms  of  wooded  Europe 
could  not  maintain  them  till  a  period  compara* 
tively  recent. 

The  Cursican  musmon,  like  the  African  animal, 
has  the  horns  shorter  than  the  other  argalis, 
usually  not  exceeding  one  and  a  half  the  length 
of  the  head,  curved  backwards,  and  tho  ]>-.iut3 
turned  inwards.  In  general  the  colour  of  the 
fur  is  a  brownish  or  liver-coloured  gray,  with 
more  or  less  white  upon  the  foce  and  tegs ;  there 
is  also  a  tuft  of  hmg  hair  Iionoath  the  throat,  and 
a  darker  stri-ak  along  the  liack  and  on  the  fir.nks. 
iiut  they  sometimes  vary  in  colour,  being  marked 
with  bbck  spaces,  particulariy  about  the 
neck,  resembling,  in  this  particular,  the  domes- 
tic breeds  both  in  Africa  and  India,  which  ap- 
pear to  be  nearest  the  original  stock.  Tho  fe- 
males are  in  general  without  horns,  and  of  all  the 
wild  species  of  the  sheep  they  have  the  chaffron 
most  arched,  and  are  said  t  i  be  the  least  intelli- 
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species  with  our  domestic  ^1.  ■  ;,i  proof  was  ob- 
tained fr-iiii  tho  specimen  brougljt  t<)  Eii_L,'l;ind 
by  the  celebrated  I'ascal  Paoli,  which  was  the 
parent  of  a  mixed  progeny  here  ;  hunce,  there  is 
I  aome  ground  to  suspect  that  the  musmon  and 
;  ophion  of  tlio  ancients  were  not  synonymous 
I  names  for  tlu^  F  imr^  animal,  and  that  the  wild 
sheep  of  Spain  and  ti»«  Carpathian  mountains 
ara  not  the  mufro  of  Corsica.  The  Spanish  wild 
J  sheep  mixed  however  with  the  duuiestic,  and 
j  the  intermediate  breed,  according  to  I'liny.  were 
named  lUubrL   The  musmons  of  Sardinia  and 
Oortfea  neTer  quit  the  highest  ridges ;  where, 
however.  Uio  temperature  allows  no  permiuRut 
snows.    They  live  in  small  h':'r<!j!,  headed  by  an 
old  male,  uniting  occasionally  into  tiocks  of  near 
one  hundred;  but  they  separate  again  in  Decern* 
her  and  Jannaxyt  when  the  rutting  season  com- 
j  mencc3,  and  the  ustial  battles  have  dcciucd  liow 
many  females  each  male  can  retain.  The  females 
I  yean  two  lambs  in  April  and  May,  which  run 
I  about  the  moment  they  are  dropped,  and -are 
I  ell  risln  d  and  defended  with  great  constaru'v  by 
i  their  dams :  they  are  not  adult  till  the  third 
year,  but  the  power  of  procreation  i^  the  same 
I  as  in  the  domestic  races,  and  can  commence  at 
.  eighteen  months.  See  article  Sheep. — Dr.  Palhvt 
j  on  Shffp. — Spooner  on  Sheep. — Lm"^*  Elements  of 
I  Practical  AgricuUure.  —  HuiiUis  tSi(pj>(c)))€)U  to 
\  Cuvier.-^Lewu  and  C^rhe^*  Travdi^  vol.  i. — 
I  Sha  r\  Grmral  Zoology^  voL  iL — Go<bnan*$  Am- 
tural  Ilisiorify  vol.  ii. 

ARQEMONE.   An  annual  medicinal  plant  of 
the  poppy  family.  Two  Idnds  of  it  are  known, 
I   the  yellow-flowered  and  the  white-flowered;  but 

I    thov  snnm  to  Iv  vnricti"?;  nf  one  specif^f^, — and 
both  arc  from  Mexico  and  tiie  West  Intiics,  and 
,  grow  to  the  height  of  two  feet.   The  argemone 
i  is  called  hj  the  Spaniards  the  Devirs  fig,  and 
sometimes  by  Britons  the  prickly  poppy.    It  is 
a  very  tronblo^'onje  weed  in  the  We^t  Indies,  yet 
is  sometimes  grown  in  British  gardens  as  a  curi- 
I  out  ornamental  phint.  Its  fruit  has  a  fig-like 
I  appeaianoe,  and  is  armed  with  prickles.  Its 

•  seeds  arc  said  to  yield  a  narcotic  substance  as 
I  powerful  as  opium.   A  milky  glutinous  juice 

flows  from  the  whole  plant ;  turns,  by  exposure 
I  to  the  air,  into  a  tine  bright  yellow;  and  when 
• '  reduced  to  tlie  consistence  of  a  firm  gum,  is  not 
distinguishable  from  gamboge,  and  has,  we  l>e- 
lieve,  been  brought  into  the  market  under  the 
name  of  that  drug:  It  has  similar  pioperties  to 
gamboi^e,  both  as  a  medicine  and  as  a  pigment ; 
i  and  it  ha?  been  administered,  in  very  small  doses, 
I  in  cases  of  dropsy,  jaundice,  cutaneous  eruption, 
!  and  smne  other  diseasesi 

ARGILLACEOUS  EARTH.  Any  earthy  sub- 
;  stance,  whether  soil  or  stone,  powder  or  rock, 

•  sand  or  paste,  which  contains  alumina,  or  has  an 
I  admixture  of  clay.  iPhe  soib  called  ciarse  lands, 

and  the  rocks  called  claystones  and  day-porphy- 
ries, are  the  most  conspicnous  specimens  of  ar- 
giliaceous  earths;  and  all  adhesive  lands,  loams, 
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and  pasty  or  soluble  soils  usually  contain  a  Uu^  | 

proportion  of  ar^rillaceous  matter.  Ar;jUI;icc  us 
earth,  in  all  its  varieties,  always  contains  alkaUes 
and  alkaline  salts,  with  sulphates  and  phosphates; 
and,  in  consequence,  it  is  eminently  fertilinng, 
or  rather  is  an  indispensable  and  bulky  ingredient 
ill  all  produeti?e  land.  See  Alsaukb,  Alchix^ 
and  Olav.  . 

ARQILLAOSOnS  STONES.    Nearly      the  ' 
stones  known  to  builders  as  slate-stone  belong  to  { 
this  cla?^5.    The  most  remarkaVile  vari  ties  ur? 
those  denominated  the  trap  roch  by  mineralogiMi,  j 
which  consist  either  of  basalt,  or  greenstone. 
B;i-alt  is  very  remarkable  for  its  great  strength  j 
and  hardness  ;  though  it  is  less  durable  than 
many  varieties  of  the  siliceous  cla^    Grm-  ; 
stone,  so  called  from  the  greenish  tint  it  exhibitt 
when  wet,  is  found  very  abundantly  in  Britsitt.  ' 
It  19  a  good  Imilding  material,  when  it  d'les  not 
contain  any  krge  quantity  of  iron ;  this  metal, 
by  becoming  oxidized,  very  soon  entirely  destroys 
the  texture  of  the  stone,  causing  it  to  break  up  ' 
into  small  fragments  or  scales.  It  is  only  suitabU' 
for  rubble  work,  owing  to  its  beini?  found  chit  fly 
in  small  tabular  prismatic  masses ;  but  Irom  the  i 
fiuulity  with  which  it  is  quarried,  and  its  ua-  ' 
changca'  ■  r,  -^s  in  salt-water,  it  has  been  some- 
times used  lor  break -water  stone.    O  r'V'r^'^'T'ke. 
and  gra^icache  sluie,  properly  belong  to  the  sand- 
stones. They  are  compoeed  of  the  fragments  of 
M'verul  otli.-r  minerals,  in  a  granular  state,  united 
l>y  an  argillaceous  cement.    Botli  nf  the-:e  stone?  \ 
make  a  good  building  material  for  rubble  work ;  | 
and  the  gray  wadre  slate  is  in  Tety  common  use 
as  a  flagging  and  coping^tone.    Common  roof 
sl!f/'  requires  no  particular  description.    Tli. r 
are  many  varieties  of  this  stone  which  are  very 
suitable  for  rubble  work.    The  best  for  roof 
covering  is  that  which  s^ts  into  thin  even 
layers, — which  absorlw  but  little  moisture, — and 
which  is  free  from  the  ores  of  iron,  partietdr.rly 
the  suiphurets,  which  are  mcwt  deleterious  to  it. 
Qnarries  of  slate  and  slate-stones  are  abundantly  ' 
ilii-tributed  in  various  districts  in  England:  but 
the  best  and  principal  supply  of  roofmg  slate  is 
obtained  from  Caernarvonshire  in  Wales.  The 
quarries  of  Green-moor  in  Yorkshire  supply  ex-  ! 
ci'lknt  paving  flags, — as  do  abo  those  of  Valen- 
tia  in  Ireland,  some  of  which  aie  remarkably  fine 
and  durable. 

ARIA,  or  White -Beaji- Tree,  —  botanicaUy 
Pynu  Alia.  A  spedee  of  timbw-tree,  dosdy  | 
allied  to  the  pear-tree,  the  applo-tree.  the  service- 
tree,  the  azarole,  and  the  hawthorn,  and  bearing 
blossoms  of  the  rosaceous  order.  It  was  botatii-  j 
cally  classed,  till  lately,  with  the  cmtsegus  or 
hawthorn  genus ;  and  it  is  sometimes  popularly 
called  the  White-lrnf  Tree,  the  Oval- leaved  Wild 
Service,  and  the  Aria  Theophrasti.  It  grows  in- 
digenously on  the  hills  of  Kent  and  Surrey,  and 
in  most  of  the  cold  parts  of  Europe ;  and  it  at* 
tains  a  height  of  40  feet,  and  blooms  in  May  and 
June.   Itfi  stem  \&  straight,  symmetric,  and  ircely 
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I  ramiBed ;  its  hraochcs  are  smooth,  spotted  with 
j  white,  aad  seeminglj  powdered  with  the  finest 
'I  Mil;  ite  boda  *ppetr  in  winter,  at  the  end  of 

the  bnaches  and  spray,  swolled  for  tli>;  next 
'  year's  shoot,  and  p;"ivin;^  the  h-afless  tree  :i  hold 
!    sjad  iiue  apptiaraucu ;  itti  leaves  are  uval,  uu- 

equttf  Minted,  tboot  three  inohee  in  length, 

aod  an  inch  and  a  half  in  breadth,  green  on  their 

!ipp?r  surface,  white  on  their  lower  siirface,  in- 
I  tfirsected  with  strong  nerves  £rom  the  midrib  to 
I  the  bolder,  piaoediaiJtenifttionftoa  the  bctodiee, 
I   wd  wmstituting,  in  their  aggregtte  appetrance, 

a  Tery  beautiful  foliage ;  the  flowers  are  white, 
I  aad  grow  in  large  bunches,  on  mealy  footstalks, 
I  atthiiaidsof -tikobmiolMe;  aadibeberrieeftre 

red,  and  beoomo  riper  in  aukoam.  Tliis  tree  is  a 
j  bea'itiful  ol'ject  ni  all  season"  r,f  th'j  year,  and 
'  farms  a  tineljr  ornamental  leature  on  the  margins 
I  of  idaatatiotti.  Ite  timber  ia  both  hard  and 
i  toai^  aad  serves  well  for  oart- axles,  tool- 
'    handles,  and  otln-r  similar  purpososs. —  Loudon, 

MtUer,  and  MoTMhaUf — tM  two  last  undfr  the  word 

ARIL,  or  AxEuim.  A ooat  oria  enfdoping 

i   appendage  of  a  seed.  It  invests  the  see<I,  in  rne 
I    cases  whollj,  and  in  other  cases  partially  ;  but  in 
I  BO  case  does  it  doselj  adhere  to  the  seed  at  any 
,  poiat  exoept  the  baae  ;  and  in  everj  eaae  it 
i'  evealnaUj  detach^  itself  from  the  seed  by  spon- 
,'  tane«>ns  action,  or  by  maturity  of  growth.  It 
,|  may  be  regarded  as  strictly  an  expan«on  of  the 
I  iiiBbili<£td  eoffd.   A  beaatifiil  example  of  it,  as  an 
j  entire  envelop,  occurs  in  the  seed  of  tho  spindle- 1 
I  iviQ,  Etumytniu  E>iruj>t>n.  \vlKTe  it  exists  as  an 
oater  and  orange  -  coloured  coat,  and  becomes 
,  TOT  conspicncRiB  to  abMTvation  at  the  opening 
of  the  valves  of  the  oapeole ;  and  a  eoneqionding 
'  example  of  it,  as  a  partial  envelop,  npponrs  in 
I  the  seed  of  the  intimately  allied  genus  of  celas- 
.  trua  or  tho  staff- tree.   In  the  spindle-tree,  it  has 
^1  a  lomewhat  eneenlent  texture ;  in  the  oxalia 
genns.  it  \n  membranaccons  and  elastic,  and  parts 
I  fr  in  the  ripened  seed  with  a  considerable  fprk ; 

iu  a  few  species  of  orchis,  it  resemble  a  linely 
,  Rliovkted  vreb ;  in  meet  |dante,  it  hae  either  a 
leeuilir.inaceotis  or  a  leathery  sort  of  texture; 
'  and  in  tiie  nntmei2;-plant,  J/yrutioa  moxhfUa,  it  is 
,  I  fleshy,  leathery,  and  reddiah-safiron  coloured,  and, 
I  iriieaeeparated  and  diiad,  it  the  irdl  known  maoe 
of  commerce. 
ARISTOLOCHTA,  — popularly  n/rfL^rn.r  A 
'  gonus  of  ornamental  and  medicinal  piauta,  lorm- 
ing  with  tiie  Aeamm  or  Aearabacoagenue,  the  na- 
'  tmal  order  Ariotoloohin.  Xiiieordwr  ate  situated 
'  on  the  extreme  verge  of  the  e^ojrcnotis  division 
of  the  vegetable  kingdom,  and  approach  closely, 
in  structure  and  character,  the  endogenous  divi- 
sion. Ifoet  of  tibe  plants  which  it  oomprisee  are 
I  herbaceous  or  half-ehrubby,  with  simple,  often 
reniform  Ivaves,  and  with  mottled,  grotesque,  and 
I  usually  brownish-purplfifflowers.  The  roots  of  all 
I  irsbittor,andpneMieed, in varionedegreeiyoftoaio 
'  aad  etimnlating  properttei.  Upwarde  of  twenty 
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species  of  the  genus  aristulochia  are  cultivated 
as  ornamental  plants  in  the  gardens  of  Qrcat 
Britain ;  and  about  fifty  other  epeeiee  are  known 

til  b.itanista.  The  common  species,  Ari.^f'JufMa 
cf<  iiiarifis,gTto'ws  indigenously  in  the  woods  of  Kn<j- 
land ,  attains  a  height  of  two  feet,  is  a  perennial  lierh, 
and  prodnoee  ydlow  floweri  ttom  May  till  August. 
The  hroad-leaved  and  the  downy<4eaved  speoiea, 
.<n'pho  and  tomentoM.  are  hardy  deciduous  climbers 
tu  the  height  of  respectively  30  and  20  feet,  and 
were  introdnoed  from  North  Amerioa  in  17^ 
and  1799.  The  Spanish  Rpeoics  is  also  a  hardy 
herbaceous  clinil)er  to  the  height  of  (>  feet,  ^i\A 
was  introduced  from  Spain  in  I59ti.  The  tiirue- 
lobed,  the  greatest,  the  tweet-eoeBted,the  bearded, 
the  Indian,  and  the  ginucous-leaved  species,  ^rt- 
lobftin,  viarimn.  (id->rr7'>'.':.<n)ui,  ftarbata,  Twiifa 
and  yUuca^  are  tender  evergreen  climbers  to  the 
height  of  respectively  6, 20,  10, 10, 10,  and 6 feet; 
and  were  introduced,  the  first  from  South  Amer- 
ica in  177"),  the  second  from  New  Spain  in  IT/iO, 
the  tliird  from  Jamaica  in  1737,  the  fourth  from 
Caraccas  in  1796,  the  fifUi  from  the  i^t  Indies 
in  1780,  and  the  eixth  from  Berbery  in  1785. 
Tlie  lungj-rooted,  the  Virginian  snake-root,  and 
the  ^^tnall  t^pecies,  In-nqn,  serpf'ntnria,  and  pistol- 
ochia,  are  hardy  deciduous  trailing  plants,  of 
from  1  foot  to  8  feet  in  hei^t,  and  were  intro- 
duced, the  first  from  the  south  of  Europe  in  1548, 
the  second  from  North  America  in  H">2,  and  the 
third  from  the  south  of  Europe  in  1;VJ7.  The 
evergreen  and  the  braeteated  speciee,  tttnptf^ 
1  virrn^  and  hrxcteata,  are  tender  evergreen  trailing 
plants,  grow  to  the  Ir/iaht  of  respectively  4  and 
3  fdet,  and  were  introduced,  the  former  from 
Cuidia  in  1787,  and  the  latter  from  the  Baat 
Indi(>^  in  17!>.3.  The  speckled  and  the  long- 
pointed  species,  Inl'.n  ,i  and  acumiymtn.  arc  Ptf»vo 
evergreen  twiners,  grow  to  tho  height  of  respec- 
tively 20  and  10  feet,  and  Were  introduced,  the 
former  from  Braail  in  1821,  and  tho  latter  from 
Mauritius  in  1822.  The  mnnd-rooted  and  the  hairy 
species,  rotunda  and  hirta,  are  tender  evergreen 
herbs,  grow  to  the  height  of  two  feet,  and  were 
introdnoed,  the  former  flpom  the  south  of  Europe 
in  l.WO,  and  the  Utter  from  Ohio  in  1759.  The 
pnle-flnwcred  ppecies,  jHtllidn,  is  a  hardy  ptTon- 
niai  herb,  grows  to  the  height  of  two  feet,  and 
was  introduced  from  Italy  in  164a  The  tree 
species,  arbore«cens,  is  a  tender,  tall,  evergreen 
shrub,  jjrows  to  the  heit;!it  of  20  feet,  and  was  in- 
troduced from  America  in  1737. — The  roots  of 
the  Virginian  enako-root  epeoiee  have  a  place  in 
the  Materia  Mediea,and  are  well  known  to  every 
vender  of  drn^^"?  •,  they  posse???  nn  aromntic  odour 
somewhat  similar  to  that  of  valerian,  and  a  sharp, 
warm,  pungent  flavour,  slightly  resembling  that 
of  camphor ;  and  they  operate  on  the  animal 
syftcm  as  stimulants,  diaphoretics,  and  tonics. 
The  roots  of  the  three-lnbed  and  the  sweet- 
scented  species  are  used  as  stomach  ics  by  the 
black  poimlatton  of  Jamaica.  The  rooti  of  the 
oommon  species  poesees  limilar  properties  to 
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those  of  the  snake-root  species,  and  have  been 
used,  in  various  pmrta  of  Eutope,  for  indii^ion, 

fistula,  sarcoma,  and  othvr  diseasi-s.  The  roots 
of  the  smnll  species,  which  gmw  on  dry  sstuny 
grouuds  iu  ProVt-uue  and  Lauguedoc,  have  beeu 
used  for  the  same  ditotdctft  as  the  common  8pe> 
cies,  and  for  obstructed  perspiration  and  diseases 
of  the  hinp:?.  The  roots  and  other  parts  of  the 
long,  the  round,  the  bracteated,  and  the  Indian 
spcuies,  are  used  for  various  uedicinal  and 
economical  purposes  bj  the  natives  of  the  East 
Indies.  Several  of  the  species  are  very  highly 
ornamental,  and  have  long  beeu  in  great  fa- 
vour with  amateur  gatdenen.  The  three^lohed 
species,  till  a  few  jears  ago,  was  always  treated 
in  Great  Britain  as  a  stove  plant ;  but  it  has?  re- 
cently become  so  far  acclimated  as  to  grow  in 
fiivouxahle  situatioDB  upon  an  open  south  Wall ; 
and  it  is  there  found  to  be  exquisitely  ornate,  in 
at  once  its  flowers,  its  large,  dark,  frlossy  foliage, 
the  long  taiMike  appendages  of  its  leaves,  and 
the  convolutions  and  pendencies  of  its  peculiar 
mode  of  growth.-^Jr»i&r*«  Oardaia't  Dictionary, 
— Im 'doll's  Eneyc.  of  Plants. — Duncan's  Dispenr 
saloTi/. — Loudon's  Gardeners  Magt^im. — Aindie^s 
Materia  Mtdica  of  Jlindo^iu 

ABM.  The  upper  division  of  the  fordeg  of  a 
horse.  It  extends  ftom  the  lower  bono  of  the 
shoulder  to  the  knee,  and,  though  strictly  one 
bone  in  an  old  horse,  consists  of  twu  bones  in 
a  young  horse.  The  front  and  larger  hone  of 
the  arm  is  nearly  straight,  and  technically  beai^ 
the  name  of  rrtdins;  the  hinder  and  shorter  bone 
has  a  comparatively  long  and  powerful  projection, 
and  technically  bears  the  name  of  trfna/  and 
these  are  connected  hy  oartilage  and  ligament, 
which  eventually  beo  >TPj»  o<;pified  so  as  to  render 
the  two  bones  one.  Uuud  j  udges  of  horses,  though 
differing  in  opinion  as  to  variottB  pt^ts  about 
the  arm,  are  agreed  that  this  important  member 
of  the  animal  oiiglu  to  he  large  and  musctilar, — 
that  every  thoroughbred  hotm  has  a  full  and 
swelling  arm, — and  that  a  horse  whose  arm  is 
narrow  in  ftont,  flat  on  the  side,  and  d^etent  in 
play  and  power  of  TTiuscle,  can  neither  raise  his 
knee  for  rapid  action,  m>r  throw  his  legs  suffi- 
ciently forward  for  the  purposes  uf  either  grace- 
ftdness,  an^t^,  <»  strengtlb 

ARMATURE.  The  parts  of  vegetable  organ- 
i7,ation  which  seem  to  have  been  designed  for  de- 
fence against  the  attacks  of  animals.  The  most 
frequent  and  distinguidied  dements  of  armature 
are  thorns,  prickles,  spines^  and  stings. 

ARMENIACA.   See  ApRicofc 

AHM£EIA.  See  Thrift. 

ARNATTO.  SseAKVATfO. 

ARNICA.  A  g(^nu8  of  hardy,  perennial,  her- 
baceous plants,  of  the  composite  family.  Five 
species  are  cultivated  as  ornamental  plants  in 
the  gardens  of  Great  Britain ;  one  of  these  five 
is  in  extensive  use  and  high  fume  as  a  medicinal 
plant;  and  about  thirty  other  species  arc  known 
to  botanists.   Three  of  the  introduced  species 


are  natives  of  Austria,  gruw  to  the  height  of  re- 
spectively 6,  18,  and  16  inohes,  and  bloom  in  July 

and  Atignst,  —  one  of  these  producing  a  white 
flower,  and  the  other  two  yellow  flowers.  An- 
other of  the  iutrudueed  species,  Arnica glncialiA, 
is  a  native  of  SwitaeHand,  grows  about  a  foot 
high,  and  produces  a  yellow  flower  from  .Tune  till 
August.    The  fifth  nf  our  specie?,  thf  rhi»'f  and 
medicinal  m.%  Arnica  montam,  is  a  native  of  the 
Alps,  the  Qerman  mountains,  and  other  oold  parts 
of  Europe,  grows  to  the  height  of  alKTit  a  f  ^jt, 
and  produces  yellow  flowers  in  .July  and  August. 
The  powder  of  it  provokes  sneezing  in  the  same 
maaner  as  tobaeoo  sauff;  and,  on  that  aooonnt, 
it  Is  called  tabac  in  the  Yosges.  The  whole  plant, 
when  used  medicinally,  i?  diTiretic.  antiii»  ptic, 
and  strengthening,  and  removes  sensations  of 
soreness,  stiffness,  and  pain,  oooaiieoed  by  blows 
and  bruises ;  and  the  powdend  root  is  applied 
externally  in  cases  of  gan^cno  and  bad  ulcei^ 
and  used  internally  in  casesof  dysentery,  diarrha^ 
quartan  fercr,  asthenia,  rhenmatism,  bruises, 
gntta  Serena,  and  paralysis  of  the  bladder.  The 
comminuted  preparation  of  >1  mica  lyuinimMVU^tM 
•A  prominent  figure  in  homtropathy. 

AiiOIl)£i£.  A  large  uatur&l  order  of  plants, 
allied  to  the  sedges  and  tiie  grasses.  Itoompriaea 
the  genera  pothoe,  acorus,  orontium,  taoca,  anim, 
caladium,  dracontium,  calla,  Roxburghia,  aspidi»> 
tra,  and  tupistra,  constituting  the  tribe  Genoinie ; 
the  genera  typha  and  sparganium,  constituting 
the  tribe  Typhineu  ;  the  genUs  lemnai  Qonsti- 
tuting  the  tribe  PistiaceEe ;  and  the  genera  lep- 
tanthus,  aponogeton,  Scheuchzeria,  potamogcton, 
and  triglochin,  oonstitntiag  tlie  genus  Juncft- 
gineso.  The  plants  of  this  eztenaivs  division  are 
on  the  frontiers  of  the  endt^enous  portion  of  the 
vegetable  kingdom,  and,  in  structure  and  char- 
acter, approach  vcTy  nearly  to  exogens;  they 
present  a  medium  appearance  between  sedges  or 
grasses,  and  fleshy  or  succnlent  herbs;  and  they 
have  broad  fleshy  leaves,  and  are  stemless,  her- 
baceous, and  coaloscent.  The  Typhineao  or  bul- 
rushes closely  resemble  the  sedges  in  habit ;  the 

pistinr(  rxre  floating  plants,  with  flowers  of  the 
must  rudimentai  character  ;  the  .Tuncagiiicjc  are 
obscure  marsh  or  river  plants ;  but  tite  Genuinese, 
olr  nudn  and  proper  body  of  tiie  Aroidem,  are  pro- 
minent, bold,  fleshy  plants,  and  often  climb,  by 
their  rooting  stems,  to  the  tops  of  lofty  treea. 
Some  are  natives  of  Europe,  but  most  inhalnt  tl^ 
tropics,  inieir  thick  llnhy  roots,  when  fresh, 
contain  an  acrid  stimulating  principle ;  but,  when 
cooked  or  otherwise  much  heated  they  looe  that 
^indplc,  and,  in  various  instances,  b^xmie  com- 
mon articles  o€  food.  The  flowers  of  many  are 
highly  fotid;  the  leaver  and  roots  of  several  are 
variously  medicinal  ;  at  I  tlie  entire  plants  of 
some,  particularly  in  the  genera  calla,  arum,  aad 
Roibuxghia,  are  cultivated  for  ornament. 

ARO'MA.  The  odorous  part  of  plants.  An 
CTnanation.  frequently  impondcral-L'.  fri'in  1..  uivs 
j  which  acts  on  the, organ  oi  bmcil,  and  varies  w  iih 
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.  ^  the  bodj  exhaling  iu  Boerhaavc  attributed  odor- 
3 1  0u  emumtioiis  to  a  subtile  fluid,  whioh  h«  r»- 

Ij  pirded  ii«  cnpable  of  exciting  great  influence 
\    on  the  phLnoin<  nr\  nf  vegetation  and  the  animal 
ecouomy,  and  wiacb  he  named  Spiritm  rector, — 
attexpwsrion  which  was  afterwards  changed  for 
•I  that  ot  aroma.    Maoquer  agreed  with  BoerhwtTe 
'    in  this  notion;  but  admitted  that  the  effluvia 
was  generally  composed  of  an  oil  and  a  subtile 
'  idd.  Fourcroy  opposed  tliit  idea,  and  oontended 
that  all  odours  are  produced  by  the  simple  solu- 
tion of  the  odorous  substance  in  the  air,  or  in  a 
j  fluid;  he  admitted  that  each  substance  has  its 
1 1  psrtioalar  odour;  that  tho  oompoonds  which 
contain  a  volatile  principle  owe  their  particular 
I    odour  to  it;  and  that  thf^  ni-xtna  of  aromatic  plants 
t  resided  solely  ia  their  essential  oils.   But  to  this 

•  it  has  been  objected,  tliat  there  are  some  bodies, 
|i  sach  as  musk,  which  are  not  sensibly  volatile, 

and  "ivliich  yet  spread  a  stmng  odour;  while 
there  are  essential  oils,  the  solution  of  which  in 
I,  water  are  not  at  all  like  the  aroma  of  the  part  of 
,  Ha  vi^etable  which  has  yielded  them,  and  a 
'   Qumhor  of  odorous  flowers  are  destitute  of  essen- 
tial oil.    Hence  M.  Robiquet  is  of  opinion  that 
^  the  odours  which  diffuse  themselves  in  the  air 
,  se^t  not  to  be  generally  attributed  to  a  simple 
volatilization,  or  emanation,  produced  by  the 
odoroij?  luxly  itself;  \mt,  in  rnriny  cases,  to  a  gas. 
or  vapour,  resulting  from  it«  combination  with 
SB  appropriate  vehicle,  capable  of  difiVising  it 
|l  thri'U-rh  the  atinosphi.  re. 

AROMATIC  KKi:!).   See  Aconca. 
j     AUOMATICS.   Phinta,  gums,  essential  oils,  or 
I  ether  subetanoei,  wUcb  yield  a  fine  fin&grant 
sndl,  and  have  a  warm  tpii^  taste.    They  are 
verr  various  in  both  odour  and  action,  ran^in? 
trom  the  semi-acridity  of  ginger>root,  capsicum, 
'  sad  same  pungent  essential  oils,  to  the  exquintdy 
I:  ddicste  and  undistillable  aroma  of  the  peach, 
the  strawWrrv.  the  coWcc  bom  nnd  the  tea  leaf ; 
but,  in  general,  they  an;  combined  with  either 

•  bitter  principlee,  as  in  the  case  of  hops  and  the 
tmuQ  barks  and  roots,  or  with  gratiy  narcotic 
principles,  as  in  the  case  of  tea,  coffee,  maci'.  and 
Butmeg, — and  they  either  assist  the  tonics  in 
gratifying  and  strengthening  the  stomach,  or  co- 
operate wi^  the  narooties  in  exerting  a  softly 
?wthing  influence  upon  the  nervous  system.  All 
aromatics,  though  in  very  various  degrees,  exert 
a  controlling  power  over  fennentatiun,  in  some 
iastanoes  arresting  it*  and  in  othen  modifying 
the  nature  of  the  products  which  are  generated. 
The  volatile  oil  of  mustard  and  the  empyrenmatic 
oils  completely  arrest  the  action  of  yeast ;  and 
the  «U  of  hops,  or  the  mere  native  aroma  of  hops 
given  out  in  the  ordinary  process  of  brewing, 
greatly  diminishes  the  influence  of  decomposinfj 
nitrogenous  substances,  such  as  wort  or  malt, 
Open  the  oonveniMi  of  alcohol  into  aoetio  add. 
Aroroatics  are  very  numerously  and  .extensively 
cin|il«jycd  as  ingredients  in  the  compound  drugs 
adiuinistered  to  the  human  subject ;  but,  except-  J 


ing  ginger,  chamomile,  gentian,  and  juniper,  they 
are  little  known  in  cattle  medicine. 

ARPENT.  The  French  acre,  in  general  me 
before  the  establishinent  of  the  decimal  hvstem  ; 
but,  like  the  acre  lu  i;.uglaud,  varying  in  almost 
every  district.  The  Qreat  arpent,  known  also  as 
the  arpeiU  d'Ordonnaiice,  or  arj>eiU  de«  Eaux  ft 
Forett,  contains  IW)  perche**  of  22  French  square 
feet,  and  is  equal  to  0-5107  of  a  French  hectare, 
or  6,107  English  square  yards,  or  about  one  acre 
and  throe-fourths  of  a  rood  of  Englldi  meaeore. 
The  Middle  arpent.  orthe  <rrf.fnt  <  ViTwwMw.contnins 
100  perches  of  2U  French  square  feet,  or  O  oiil 
of  a  Frendi  heetare,  or  5,048  English  square 
yards,  or  3  roods,  3n  piirches,  and  149  feet  of 
English  measure.  The  Little  arpent  contains 
100  perches  of  \b\  French  square  feet,  and  is 
equal  to  3  roods,  7  perches,  and  S7  feet  of  Eng- 
lish measure.  Of  these  the  Arfient  Commm  was 
the  mo<!t  universally  ein[i]oyed  in  the  provinces. 

AKRACACIA.   See  Abacacha. 

ARREST.  A  kw  term,  — from  the  Freneh 
arreler,  to  stop  or  stay^ — signifying  tbe  restrain- 
ina;  of  a  man*s  person,  for  the  purpoee  of  lecttring 
his  obedience  to  the  law. 

Arrest  is  considered  as  the  beginning  of  impri- 
sonment; and  it  may  be  made  either  for  a  civil 
debt  exceeding  .£20,  or  upon  a  criminal  accusa- 
tion. In  the  former  case,  the  arrest  is  made  by 
seizing  or  touching  the  defendant's  l>ody  by  the 
dieriff,  or  his  officer,  in  consequence  of  a  precept 
or  commandment  out  of  some  court.  After  each 
seizure,  the  bailiff  may  justify  breaking  open  any 
house  in  which  the  debtor  is,  to  take  him ;  other- 
wise he  has  not  that  power,  but  must  watch  his 
opportunity  of  aivesting  him :  for  the  law  regards 
every  man's  honpp  as  his  castle  of  defence  and 
asylum,  in  which  he  ought  not  to  sutler  any  vio- 
lence. But  if  the  bidliff  shouki  happen  to  find 
an  outer  door  open,  he  may  open  the  inner  door, 
without  being  liable  to  an  action  of  trespaf?!?. 
English  writs  express  arrest  by  two  words,  caj/i<u 
and  attachitu,  to  take  and  catch  hold  of  a  man : 
for  it  is  necessary  to  constitute  a  lawful  arrest 
that  the  officer  should  actiially  lay  hold  of  the 
person,  besides  saying  that  he  arrests  hi  mi  If  a 
bailiff,  however,  touches  a  man,  il  is  au  ujrrest ; 
and  if  the  person  makes  iris  e8oape,iti8a  meotw^ 
and  attachment  may  be  had  against  hini.  If  a  bail* 
itl'  lays  hold  of  one  liy  the  hand  held  out  at  a  win- 
dow, this  is  such  a  taking  of  him  as  will  justify 
his  breaking  open  the  house  to  carry  him  away. 
If  a  bailifl^  be  kept  off  from  making  an  arrest*  he 
shall  have  an  action  of  a?«ault ;  and  where  the 
person  arrested  resists  or  assaults  the  bailiff,  he 
may  justify  beating  of  him.  The  officer  must, 
on  making  the  arrest,  deliver  a  copy  of  the  writ 
to  th'-  defendant,  and  he  is  not  to  convey  him  to 
gaol  until  twenty-four  hours  have  expired,  unless 
the  prisoner  refiises  to  go  with  him  to  some  place 
of  safe  custody.  When  arrested,  the  defendant 
may  obtain  hi.t  di.'stharge  by  dejvisitini>;  (lie 
amount  of  the  debt  sworn  to  with  the  sheriff  or 
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h.\B  olEoer,  and  £10  to  answer  OMts ;  or  by  giving 
bail  for  hia  appearance  in  court.  Arrest,  which 
takes  plact.-  before  trial,  in  civil  cases,  is  known 
in  English  law  as  arr<;iiC  on  niane  procestj  iX  after 
trial  and  judgment,  it  is  called  arremf  in  txeeution, 
or  onjinal  prooeu;  but  hy  1^  and  Vict.  cap. 
110,  no  arrest  on  int'sno  process  can  b.-  m.ule  l>e- 
fore  a  jiid^^rnvnt  !i;is  bet-n  obtained  on  a  writ  of 
Bumiuuiui;  aud  by  the  statute  7^  and  6°  Vict, 
capt  98,  no  penon  shall  be  taken  w  ohaiged  in 
execution  for  the  recovery  of  any  debt  not  ex- 
ceeding £20,  exclusive  of  costs. 

In  Scotland,  imprisonuieut  of  a  debtor  UBually 
proceeds  under  what  is  ealled  Lattn  of  Homing 
directed  to  raessengers-at-armi,  in  which  the 
debtor  is  charged  to  pny  or  perform  ■within  fifteen 
days  under  pain  of  being  "  put  to  the  horn,"  or 
truited  as  »  rebd.  Bat  magistiates  of  royal 
burghs  can  order  direct  execution, or oef  of  .nn-,!- 
iiifj.  against  a  debtor  who  has  resided  forty  days 
within  their  jurisdictiau. 

Peers  of  the  realm,  peers  of  flootland,  peeresses 
by  birth,  peeresses  by  nmrriage,  not  having  after- 
wards intermarried  witli  a  cfuiim  »ncr,  members 
of  parliament,  and  corporations,  are  privileged 
from  arrests,  and  consequently  from  outlawries : 
agtunst  them,  therefore,  the  prooeBs  to  enforce 
appearance  must  be  by  summons  an>I  distress, 
instead  of  a  cupiivf.  Clerks,  attornies,  and  all 
other  persons  attending  the  courts  of  justice,  are 
not  liable  to  be  arrested  by  the  ordinary  process 
of  the  court;  but  must  be  sued  by  bill — usuully 
called  a  f'i^f  f>f  pricile^je — ^they  b<;ing  presumed  to 
be  personally  present  in  court.  Suitors,  wit- 
nesses, and  other  persons  neoessarily  attending 
any  court  of  rccunl  upon  business,  are  not  to  be 
arrested  duriii^j;  tl^  ir  actual  attendance,  which 
includes  the  time  of  tiieir  coming  and  rcturuiag. 
A  bankrupt  coming  to  surrender;  witnesses  pro- 
perly summoned  b€fore  commissioners  of  bank- 
rnptey,  or  other  commissioners  under  the  great 
seal  i  heirs,  executors,  or  administrators,  except 
on  their  own  personal  coutneta,  or  in  cases  of 
dmutavi:,  are  exempted  from  arrests.  Clergy- 
men perfonnin?  divine  service,  and  nut  merely 
staying  in  the  church  with  a  fraudulent  design, 
are,  for  the  time,  privileged  from  arrests,  by  stat. 
50'^  Kdw.  III.  cup  o,  and  1**  fii&ILoap.  16;  and 
likewise  members  of  convocations  actually  at- 
tending thereon,  by  stat.  8"  Ueury  YL  cap.  1. 
AmbassadoTs  and  their  domestic  serTanta  are  not 
liable  to  arrests.  By  stat. i  ^  Oeo.  II.  cap.  10,  no 
seamen  on  board  bis  inujesty's  ships  can  l>e  ar- 
rested for  any  debt,  unless  the  same  l>e  sworn  to 
amount  to  at  least  120 ;  but  by  the  annual 
mutiny  acts,  a  soldier  may  be  arreeted  for  a  debt 
of  half  that  value,  but  nnt  to  a  less  amount,  la 
an  action  against  husband  and  wife,  the  husband 
iUonc  is  liable  to  bo  arrest'^d.  No  person  may  be 
arrested  in  the  king's  prestmce ;  nor  within  the 
bounds  of  his  royal  palace;  nor  in  any  place 
where  the  kinir'^  jn^tics  ari^  actmlly  sitting?. 
Bjiides,  the  king  bath  a  sp^jciai  prerogative 


— which,  however,  is  teiy  rarely  €xercited--by 
virtue  of  which  he  may  grant  a  writ  of  protec,  i 

tion,  to  privilege  a  defendant  from  all  personril-  | 
and  many  real  suits,  for  one  year  at  a  time,  and  | 
no  longer ;  in  respect  of  such  person  being  en-  | 
gaged  in  his  senriee  abroad.  Bythest«t.SSrCsr. 
II.  cap.  7,  no  arrest  can  be  niuJe,  nor  process 
served  upon  a  Sunday,  except  for  treason,  fioiony, 
or  breuoii  oi  the  peace. 

Arratj  in  oriminal  eases,  is  de6ned  to  be,  the  1 
appreliending  or  restraining  one's  person,  in  or- 
der  that  he  may  be  forthcoming  to  answer  an  j 
alleged  or  suspected  crime.   To  this  species  of  i 
arrest  all  persons  whatsoever  are  liable  without 
distinction ;  but  no  one  may  be  arrested,  unl'.^ 
charged  with  such  a  crime  a??  will  at  le.ast  jis^tify 
holding  him  to  baiL   Arrest,  in  oriminal  cases, 
may  be  made  in  four  ways. 

1.  By  warrant,  which  may  be  gianted,  in  ex- 
tmordinary  cases,  by  the  jirivy  cor.ncil,  or  the  ' 
M.cretarie3  of  state ;  but  ordinarily  by  justices  of  t 
the  peaceu  In  the  latter  case,  the  warrant  shouU  I 
be  under  the  hand  and  seal  of  the  justice, settiag  | 
forth  the  time  and  jdace  of  making,  and  the  cause  | 
for  which  it  is  made;  and  it  should  be  directed 
to  the  constable,  or  other  peace  offioer,  re^viiring  [ 
him  to  \ninir  the  party  either  generally  befom 
any  justice  of  tiic  peace  fur  the  county,  or  only  ,i 
before  the  justice  who  granted  it ;  the  warrant 

in  the  latter  case  being  called  a  special  warrant. 
General  varrantM  to  apprehend  all  persons  ea»-  ' 
[loct'  d,  withotit  >:i  '.  i  ^ny  naming  or  describing  j 
an  individual,  are  void  and  illegal.    "When  the 
ofliccr  receives  a  warrant,  he  is  bound  to  execute  . 
it,  so  for  as  the  jurisdiction  of  the  magistrate  and 
hini^  If  extends.    A  warrant  from  the  chief,  or 
i-t!i -r  justice  of  the  King's  bench,  extends  all 
over  tile  kingdom:  but  the  warrant  uf  a  ju^ce  > 
of  the  peace  in  one  cmmty  must  be  backed  or 
c  I  ;ut,  r^^iprnod  by  a  justice  of  the  peace  in  another, 
l>efore  it  can  be  executed  there.    This  practic  fi 
backing  warrants  had  long  prevailed  without  law,  i 
but  was  at  length  sanotioned  by  the  statutes  SS** 
Geo.  II.  cap.  26,  and  24^  Oeo.  II.  cap.        In  ' 
criminal  cases,  an  officer  may  break  open  d<K>rB, 
or  use  any  degree  of  force  that  may  be  necessary 
to  execute  his  warrant.  Magistrates  may  gnmt 
warrant  to  arrest  parties  who  are  charged  with 
offences  over  which  tin  y  have  themselves  no  j 
jurisdiction  :  thus  a  sherili  may  commit  fur  > 
treason,  or  the  magistrate  of  •  burgh  for  murder,  • 
or  upon  pleas  of  the  Crown. 

2.  Arri  '-t^  n:?.y  lie  executed  without  warrant 
by  a  justice  of  the  peace,  by  the  sheriff,  the  cor- 
oner, the  constable,  by  watchmen,  and  by  police* 
men ;  or  by  any  private  individual  specially  ift' 
vested  pro  hoc  nVewith  the  poWeCS  and  pRVilcgSi 
necessary  for  such  execution. 

3.  All  private  persons  who  happen  to  be  pie- 
sent  wh«B  n  felony  is  oommitted,  are  bound  by 
the  law  to  arrest  the  felon,  on  pain  uf  line  and 
imprisonment,  if  he  rFctipr-?  thri>uc;h  tlioir  negli- 
gence.   They  will  lie  justilied  even  ia  brtaiutg 
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;  open  doors,  and  in  using  force  to  secure  the  felon, 
1 1  if  the;  actually  saw  the  uffeac^  conunitted.  Any 
i  penon  may  apprehend  for  offence*  against  the 
I  Tagrant  act.  -1°  :m J  ')°  fJod.  TV.  cap.  *<i,  or  against 
|i  the  Liroeny ,  actT"  Geo.  IV.  cap.  ijy,  and  the  Mali- 
i  I  dous  iiyuries  act,  S°  Geo.  IV.  cap.  30.  A  private 
•j  penMi  majr  also  amit  upon  fuapicioo ;  haX  this 
I   is  hardy  ptTrnltted.  and  not  enjoined  by  the  law ; 

and  thtrifiive  he  canndt  justify  Itreaking  open 
I   dinjn  to  du  it ;  aud  if  either  party  kill  the  other 
'l  ia  the  attempt,  it  amonnta  to  maaalaiighter. 
4.  The  fourth  mode  of  arrest  iahj  hue  and  ery 

—^Hfefium  et  clamor— t%\^^6.  upon  the  coiriTnip- 

I  sioa  of  a  felonj.  This  is  the  old  common  law 
Ij  prooM  of  pumtio^  with  hwn  and  with  Toioe, 
j  all  felony  and  audi  as  have  dangerously  wounded 

I I  another.  For  an  aoeoantof  itaonginaadeflfocis, 

AllRESTMEKT.  A  tenn  in  the  hw  of  Boot- 
,  hmd  applied  tither  to  penona  or  to  things. 

I     In  tho  former  cnpf*.  it  mny  denote  the  securing 
li  of  a  criminiU,  until  he  imdei  p:u  trial,  or  give  bail 
['  la  certain  apecial  ais<>8,  a  judge  may  arrcat  or 
I  Kcure  the  persons  of  such  as  have  neither  domi- 
j   cile  nor  estate  within  his  territory,  even  for  civil 
debts.  Thus,  on  the  border  between  Scotland  and 
England,  warrants  are  granted  of  course  by  the 
I  judge  ordinary  of  either  ade,  against  dabtora  who 
;    Live  their  residence  on  the  opposite  side,  f^r  ar- 
'    noting,  not  only  their  effects,  but  their  persons 
also,  until  tliey  give  security  judicio  sisti.  Evuu 

I  IbepenonaofoitiBeiiaornatiTeamayhesoieoQied, 
where  there  is  good  reason  for  su.specting  that 

i  thfv  nre  in  mflita^io,)^  tm/tr,  \.  o.  that  they  mean 
;  to  withdraw  themselves  i  rum  the  kingdom,  aud 

ii  w  diaappoint  tbeir  creditoraL  This  au^eion  the 

II  creditor  applying  for  the  warrant  must  declare 
upon  oath;  but  he  will  l>e  lial'le  in  damages, 
should  the  circumstances,  which  he  offers  to  prove 

!  in  rapport  of  hia  auapidon,  appear  iwnffident  to 
I  justify  the  imprisonment. 

An  inhaV»itant  of  a  l)ornu;;h-royal,  wlio  has 
>  fomished  one  who  lives  without  the  borough  with 

neat,  dothee,  or  other  merdiaadiaey  having  no 
!  teeuity  fat  the  debt  bat  hia  own  oompt-book, 

may  arrest  his  debtor,  until  he  p^ve  security 
I  jiuUcio  tistif  in  oonsequence  of  a  special  privilege 
;|  eoalnred  upon  boroughs-royal,  by  the  act  1672, 

I  e  &  But  thia  arrertment  thall  not  be  allowed  to 
i|  an  assignee,  nor  in  casea  ithen  seourity  baa  been 
.  taken  for  payment  of  the  debts. 

AmatmCxit,  when  applied  to  things,  is  a  mode 

II  of  diHgenoe  bj  which  a  creditor  may  attach  the 
moveable  estate  of  his  debtor  ;  <>r,  it  is  the  order 

I  of  a  judge,  by  which  he  who  is  debtor  in  a  move- 
||  aWe  obligation  to  the  arrester's  debtor  is  pro- 
I,  hibitcd  to  make  paymoit  or  deliverj,  until  the 

debt  due  to  the  arrester  be  paid  or  secured.  The 
arrester's  debtor  is  usually  called  the  romrnGn 
di^or;  because,  where  there  arc  two  or  more 
compelinf  eraditora,  he  is  debtor  to  all  of  then. 

II  The  person  in  whose  hands  the  diligmce  is  used, 
ia  styled  the  ofTMM, 


il 


Arrestment  may  bo  laid  on  by  authority,  either 
of  the  supreme  court,  or  of  an  inferior  judge.  In 
the  former  case,  it  prooeeds,  either  upon  apedal 
letters  of  arrestment,  in  the  l.in  naTiie.  pa.<5.sin!^ 
the  signet,  and  pnpared  by  a  writer  to  the  sig- 
net, or  upon  a  warrant  contained  in  letters  of 
bontiiig:  and  it  must  be  executed  by  a  mea- 
senger-at-arms.  Warrants  granted  by  inferior 
jTida:es  are  called  preci'ptit  o  f  arregtmentf  and  are 
executed  by  the  othcer  of  the  court.  * 

All  debts  containing  a  peraooal  obligation,  even 
although  heritably  secured,  are  grounds  for  ar- 
resting the  moveable  estate  of  the  debtor ;  and 
arrestment  may  even  proceed  upon  a  debt,  of 
which  the  term  of  payment  is  not  yet  come,  in 
cix^iis  where  the  debtor  ts  verytnt  ttd  inopiam. 
Arrestment  may  likewise  proceed  upon  a  depend- 
ing action,  when  the  creditor  executes  a  sum- 
mons against  hia  debtor,  for  payment  of  a  debt 
not  yet  constituted  by  decree  OF  registration. 
Moveable  dt-l  ts  constitute  the  proper  sul  ji  1 1  f 
arrestment ;  and  all  bonds,  which  have  not  been 
made  properly  heiitable  hy  seisin,  are  dedared 
arrestable  by  1644|  o.  41,  revived  by  lOCl,  c*  61. 
But  there  arc  certain  moveable  diLts  which  am 
not  subject  to  arrestment.  1.  Debts  due  by  bill. 
2.  Future  debts.  Hence  an  arrestment  of  rents 
or  interests  caniea  only  thoae  that  ha>'e  already 
falh  n  due,  or  at  least  become  current  at  the  time 
of  arrestment.  3.  Alimentary  debts;  among  which 
arc  included  the  salaries  granted  by  the  crown, 
and  the  ftea  of  aervanta,  in  so  fiv  aa  thejr  amount 
to  a  reasonable  allownnce  fur  the  maintenance  of 
the  person  who  tills  the  othce.  But  this  rule  is 
subject  to  some  modifications ;  for  ministers'  sti- 
pends and  other  aalariea  have  been  found  to  be 
arrestable. 

When  the  arrestee  is  a  pnpil,  the  arrestment 
must  be  used  in  the  hands  of  his  tutor ;  if  past 
pupillarity,  it  may  be  uwd  either  in  his  own 
hands,  or  in  the  hands  of  his  curators.  If  the 
debtor  have  executed  a  trust,  the  arrestment  may 
be  used  in  the  hands  of  bis  trustees.  If  the  debtor 
be  a  oompany,  the  arrestment  must  be  ueed  in 
the  hands  <rf  the  partners  at  their  counting-house 
or  ware- room,  or  at  their  respective  dwelling- 
bouses.  When  arrestment  is  to  be  used  in  the 
hands  of  a  corporation,  it  nrask  be  done  dtber  at 
a  regular  meeting,  or  in  the  hands  of  the  trea- 
surer, or  other  ofTicer.  in  whose  name  tl''^  r- 
poration  is  appointed  to  sue  and  he  sued.  If  the 
debtor  be  abroad,  the  arrestment  must  be  exe- 
cuted ediotally  at  the  market-croas  of  Edinburgh, 
and  pier  and  shore  of  Leitli ;  and  it  must  be  in- 
timated to  his  agent  in  this  country.  33°  Geo. 
III.  c  74. 

If  the  arrestee  shall  pay  the  turn,  or  deliver 

the  ^i»<)ds  arrested  to  the  connnon  debtor,  he  is 
not  only  liable  to  a  criniin:il  prosecution,  for 
breach  of  arre&tuient ;  but  he  must  likewise  pay 
the  debt  again  to  the  arreater.  And  in  the  case 
of  arrestment  executed  at  the  mark*  t-cruss  of 
Edinburgh}  and  pier  and  shore  of  Leitb,  against 
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a  person  abroad  upon  the  public  service,  payment 
nmde  the  arrestee,  after  the  diUe  of  the  arroet- 
ment,  makes  him  liable  in  ecoond  pajment  to  the 

arrester. 

Arrestment  on  a  depending  action  may  be 
loosed  by  the  common  debtor's  giving  security  to 
the  arrester  for  hie  debt,  in  the  event  tiiat  it  diall 
be  foiuul  due.  Arrestment  on  decrees,  or  on  regis- 
tered oblipations,  can  only  be  loosed  on  payment 
or  cuuBigument ;  excepting ;  1.  Where  the  term 
of  payment  is  not  yet  come,  or  the  eondition  has 
not  yet  existed.  2.  Where  the  arrestment  has 
proceeded  on  a  registered  contract,  in  \rhich  the 
mutual  obligations  are  not  liquid.  3.  Where  the 
decree  is  suspMided,  or  turned  into  a  libel. 

The  competition  between  arrestments  is  gov- 
erned by  their  respective  dates,  according  to  the 
priority,  even  of  hours,  when  it  can  be  ascer- 
tained with  any  degree  of  certainty.  All  aRest^ 
ments,  however,  used  within  60  days  preceding 
the  pmt>d  of  biiukruptcy,  or  within  four  calendar 
months  thereafter,  are  preferred  pari  jxzwu,  as  if 
they  had  been  need  of  the  same  date.  The  com- 
petition of  arrestments  with  assignations  is  also 
regulated  by  their  priority.  If  the  assignation 
be  intimated  before  arrestment,  the  assignation 
is  preferred ;  but  if  not  intimated  till  after,  though 
granted  be&re  the  arrestment,  the  arrestment  is 
preferaMp.  If  the  intimation  and  arrestment  are 
of  equal  date,  they  are  preferred  pari  pami. 

Arrestment  is  considered  merely  as  a  begun 
diligence,  and  it  must  be  perfected  by  an  action 
of  furthcoming.  And  arrestments  are  lost  by  the 
lapse  of  three  years  from  the  date  of  execution, 
if  in  execution,  or,  if  in  security,  of  three  years 
firom  the  day  the  debt  becomes  dne^  if  no  step  be 
taken  to  make  the  arrested  effects  furthcoming. 
— See  Erskine's  ItutittUes,  h.  iii.  t.  vi. — Jieirt  Dic- 
tionartfof  Uit  Law  of  SeUUmd,  v.  Arbestmext. 

ARBOW-ORASS,— botanieally  TV^IocAtn.  A 
genus  of  perennial  herbaceous  plutit^^,  of  the  alis- 
ma  tribe.  They  derive  both  their  popular  and 
their  botanical  name  from  having  triangular, 
three-edled  capsules ;  and  an  are  aquatics,  and 
grow  to  the  hei^'ht  of  about  ft  foot.  The  marsh 
species,  TrigloefUin  pcUuttrfy  grows  indigenously 
in  the  watery  meadows  of  Great  Britain,  and  pro- 
duces a  green  flower  in  July  and  August;  the 
sea  species,  Trigloddm  woritimumy  grows  indi- 
genously in  the  salt  marshes  of  Britain,  and  pro- 
diices  a  jpnrecri  flower  from  May  till  August ;  and 
both  of  these  species  are  greedily  eaten  by  cattle, 
and  fovm  both  a  healthftil  and  a  ssasonable  horbage 
in  the  early  part  of  spring.  The  bulbous-rooted 
Ppccies.  Tritjiochin  hilftoxiini.  is  a  ^Tcenhouse  plant, 
produces  a  puce  flower  in  October,  and  was  brought 
ihim  the  Cape  of  Oood  Hope  in  1806. 

ARROW-ITEAD,— botanically  Sagittan'a.  A 
genus  of  perennial  a(|uatic  plants,  of  the  ali^ma 
tribe.  They  derive  both  their  popular  and  their  bo- 
tanical name  from  the  arrow-headed  form  of  their 
leaves.  Six  species  grow  in  Great  Britain,  pro- 
ducing wlute  flowenv  and  having  a  height  of  from 


i|  to  2  feet ;  and  ten  other  speciee  are  known  to 
botanists.  The  common  species,  SagiUaria  mgit- 
i^iOf  grows  indigenously  in  the  riroB  and  stand- 
ing waters  of  England.  Siberia,  Japan,  China,  and 
Virginia,  and  is  one  of  the  most  handsome  of  our 
native  aquatics.  Its  root  c<mn8ts  of  a  nearly 
^cbukr  taber,  with  many  strong  fibres,  and 
strikes  deep  into  the  mud  ;  the  footstalks  of  the 
leaves  are  round,  thiek,  fungous,  and  propor- 
tional in  length  to  the  depth  of  the  water,  so  that 
they  are,  in  some  instances,  nearly  a  yard  lotig; 
the  leaves  float  on  the  water,  and  are  shaped  like 
the  head  of  an  arrow,  the  two  ears  at  their  hn?e 
being  very  sharply  pointed,  and  spreading  widely 
astti^eti  and  the  flowers  have  eiudi  three  broad, 
white^  spreadiDg  petals,  and  a  duster  of  stamina 
with  p^irple  summits,  and  are  produced  upon  long 
stalks,  which  rise  above  the  leaves,  and  stand  in 
whorls  round  them  at  the  joints.  The  fooi  of 
this  species  is  extensively  cultivated  for  food  in 
China,  but  grows  to  a  larger  size  in  that  conntnr 
than  in  Britain. — The  brittle-leaved  species, 
Uuia  rigida,  is  hardy,  and  was  introduced  from 
North  America  in  1806.  The  other  four  species 
grown  in  Britain  are  tender  plants,  and  Mtivee 
of  China,  Carolina,  and  the  West  Indies. 

ARROW-ROOT.  A  kind  of  starch  mannfao- 
turedfrom  the  roots  of  a  plant,  the  Mamnta  arttn- 
dinacm,  wliich  is  cultivated  in  the  West  Indies. 
It  is  about  two  fuct  in  height ;  has  broad,  pointed, 
and  somewhat  hairy  leaves ;  bears  small,  white 
flowers  in  dusters,  and  globular  fhiit  of  Uie  die 
of  currants.  The  starch  or  powder  of  the  arrow- 
root is  ohtainod  by  the  following  process: — The 
roots  are  dug  when  a  year  old,  and  well  wai>hed, 
and  beaten  in  deep  wooden  mortars  till  they  an 
reduced  to  a  milky  pulp.  This  is  well  washed  again 
in  clear  ^^■ater,  and  the  fihrons  parts,  which  are 
found  among  it,  are  carefully  separated,  and 
thrown  away.  It  is  next  passed  through  a  deve 
or  coarse  cloth,  and  suffered  to  stand  for  sone 
timo,  till  the  starch  ha'?  f(  ttled  to  the  K>tt^ni. 
The  water  is  then  drawn  oil,  and  the  white, resi- 
due is  again  washed;  after  whidi  the  water  is 
entirely  drained  off,  and  the  pulp,  when  tdried  in 
the  sun,  is  found  to  be  an  extremely  pure  starch, 
which,  when  reduced  to  powder,  is  the  arrow-root 
of  commerce. 

Benion's  nndyda  of  the  root  gives: 

Volatile  oil,         .  .         .     0  07 

Stardi,           .  .         .  2600 

Albumen,  .  .*  1*58 

Cnii  ii  v  extract,  .         .  O'AO 

Cliluritie  of  caldum,  .         .  0*25 

Iri8olwble  flbrc,  .  6*00 
Water,      ....  65  60 


100-00 

There  is  no  vegetable,  if  we  except,  perhaps^ 
the  salep  or  orchis  root,  which  yields  so  larfr^  a 
proportion  of  nutritious  mucilage  as  this.  As  an 
artide  of  diet  ibr  dtildren  and  hivalids,  it  is  ia- 
valuable,  more  especially  in  all  forms  of  bowel 
oompkints.  Owing  to  the  great  <**"wmi1  for  i%. 
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it  has  been  mveh  adaltmted,  and  care  ia  ra> 
qoired  in  tlie  fdection  of  it.   The  purest  is  thu 

Jamaica  or  Bermtida  nrrow-root.    A  very  cheap 
I    and  tolerable  substitute  for  this  article  may  be 
{   foimd  in  tbe  etardltobtMiiedfirom  tiie  potato  (see 
I    Potato),  which  cannot  be  too  hi|^lj  reoommend- 
ed-  When  carofiilly  prepared,  it  is  equally  agree- 
able, and  proixably  as  nutritious  as  Bermuda  ar- 
row-root West  Isdian  arrow-root  is  often  ooun- 
terfeited  by  the  substitution  <*f  an  East  Indian 
Tariety  prepared  from  the  tubers  of  the  Narrow- 
j  leaved  turmeric,  which  does  not  make  so  fine  a 
I  jdly  with  boilingwater  as  the  West  Indian  Tuiety. 
jj  When  compared  with  the  latter,  the  East  Indian 
1    arrow- mot  has  a  less  crepitating  feci,  and  is  com- 
'   posed  of  larger  granules.  An  article,  introduced 
,   not  long  ago  under  the  name  of  *  Tons-lea-mt^s,* 
jl  is  the  fecula  of  the  Canm  cwxinm.    It  has  a 
!  slightly  satiny  appearance,  and  makes  a  etiffer 
Ij  jelly  than  the  arrow-root. 

ARSEl^IC.   A  metal  of  rery  oonunon  occur- 
I  reaoe,  being  found  in  combination  with  nearly 
all  pf  the  metals  in  their  native  ores.    It  is  of  a 
\-  Uuish-white  colour,  readily  becoming  tarnished 
.  on  exposure  to  air,  first  changing  to  yellow,  and 
I  fiasQjto  Mack.   In  hardness,  it  equals  copfier, 
;  l  is  extremely  brittle,  and  is  the  most  volatile  of 
i    all  metals,  bejrinniiig  to  sublime  before  it  iiielt?. 
Its  specific  gravity  \&  5'73(i.  It  bums  with  a  blue 
isaeand  nwhite  smoke,  enitUng  a  strong  smell 
«f  garlic   It  commonly  bears  the  name  of  Hack 
armnic,  and  is  prepared  from  the  white  arsenic 
'    of  commerce,  by  h^kting  this  substance  with  c^r- 
ij  bonaceoos  natter,  and  aUowing  the  volatile  w- 
l|  aenietocondenseinanadjoiningyesseL  Arsenical 
\    pyrite,  a  very  abundant  natural  substance,  is  also 
!  I  advantageously  used  in  the  preparation  of  arsenic, 
J  in  which  case  iron  filings  Slid  lime  are  added,  to 
{i  engage  the  sulphnr,  and  prevent  its  subliraatiun 
'i  along  with  the  arsenic.    Native  arsenic  ha.n  been 
I    found  in  the  veins  of  primitive  rocks  in  several 
'j  eonntriei,  but  In  small  quantities,  and  generally 
j    alloyed  by  tiie  presence  of  iron,  silver,  or  gold. 

This  metal  is  used  in  metallic  combinations,  when 
;  I  a  white  colour  is  desired.  With  oxygen,  arsenic 
!  ftnas  two  compounds,  both  of  whidi,  ftom  their 
I  property  of  combining  with  alkaline  and  earthy 
i|  ia?es,  nrr"  called  acids.  The  arsenous  acid,  the 
|,  mc^t  important  of  the  two,  is  the  vhite  arsenic  of 
I  the  shops.  It  is  usually  seen  in  white,  ghissy, 
tmnslncent  masses^  to  which  form  it  is  reduced 

I  by  fusion  from  a  powdery  state.  It  is  one  of  the 
j  I  mo^t  virulent  poisons  known,  not  only  when  taken 
.    into  the  stouiach,  but  when  applied  to  a  wound, 

I I  or  even  when  its  Tapour  is  inspired.  It  is  found 
native  in  small  quantities,  but  is  ol>tained  for  use 

,j   from  the  roastini:^  of  ecveral  ores,  jiarticularly 
{    from  that  of  cobalt  and  arsenical  pyrites.  The 
I  anenous  a«^  is  condensed  in  long,  hoiiaontal 
'    chimneys,  leading  frciin  the  furnaces  where  these 
;     operations  arc  conducted,  and  usually  recjuiretf  a 
liecoud  eubliujatiuQ,  with  the  addition  of  a  little 
,  potash,  to  depriTs  it  of  any  sulphur  it  may  con- 


tain. Its  mannlheture  has  been  chiefly  confined 

to  Bohemia  and  Hungary.  Persons  brought  up 
from  their  youth  in  the  works  live  not  longer 
than  to  the  age  of  3ti  ur  35  years.  Knowing  the 
deleterious  nature  of  their  occupation,  th^  are 
so  careless,  that  we  have  seen  them  dcaning  their 
plates,  &c.,  in  wells,  over  which  a  skull  was  painted, 
to  warn  every  body  that  the  water  contained  ar- 
senic Besides  its  use  in  medidne,  and  as  a  rats- 
bane, it  is  much  employed  as  a  cheap  and  po%ver- 
fiil  flux  for  glass ;  but  when  too  inuch  is  added, 
it  is  apt  to  render  the  glass  opaque,  and  unsafe 
for  domestic  use.  Arsenite  of  potash,  mingled 
with  solpliate  of  copper,  aflfords  an  apple-green 
precipitate,  called  Srfir/tfr\  (jrten,  which,  when 
dried  and  levigated,  forms  a  beautiful  pigment. 
With  stdphur,  arsenic  Ibrms  likewise  two  definite 
compounds — the  realgar  and  orpiment.  The 
former  of  these  contains  the  smallest  proportion 
of  sulphur,  and  is  red ;  the  latter  is  yellow.  They 
are  both  found  native  in  many  countries,  but 
their  supply  in  commeroe  depends  upon  their 
artificial  manufacture.  This  is  done  by  distilling 
a  mixture  of  arsenical  pyrites  and  iron  pyrites, 
or  of  white  arsenic  and  rough  brimstone.  lU'algar 
or  orpiment  is  obtained  as  the  proportion  of  sul- 

phur  etnjiloyed  is  greater  or  less.  These  coju- 
pounds  afford  vahiahlo  pii^ments  to  the  painter. 

The  various  preparations  uf  arsenic  are  pos- 
sessed of  wtrophic  or  alterative  virtues,  and  when 
continued  Ibr  a  proper  length  of  time,  and  under 
judicious  mana«rcmcnt,  so  alter  the  functions  of 
nutrition  as  to  remove  diseased  actions.  In 
chronic  cutaneous  diseases,  for  example,  arsenic 
has  been  found  a  most  vahmhle  agent.  The  ar- 
senical paste  gometimes  employed  in  cases  of 
cancer  is  composed  of  70  parts  cinnabar,  22  dra- 
gon's blood,  and  8  arsenious  amd.  In  veterinary 
practice,  it  has  been  given  in  ^danders  and  in 
farcy,  but  witli  no  markedly  beneficial  results, 
and  a  small  quantity  has  not  unfrequently  pro- 
duced fiital  inflammation  of  the  stomach.  The 
antidote  io  an  overdose  of  arsenic  is  to  drink 
plentifully  of  cold  lirao-water,  and  after  that  use 
an  emetic  of  sulphate  of  zinc,  to  be  followed  by 
a  copious  dose  of  castor  dl,  or  laige  dmnghts  of 
milk. 

ARTKMISI.V.    Pec  WouMWOon. 

AKTiilili'18.  That  order  of  vessels  which  arise 
from  the  two  ventricles  of  the  heart,  and  have 
valves  only  at  their  origin ;  thsar  use  being  to 
carry  the  blood  from  the  h<  art  to  the  various 
I>art3  of  the  system.  When  the  bluod  leaves  the 
heart,  it  is  sent  with  considerable  force  into  the 
large  trunks  of  the  arteries;  these  vessels  swm 
begin  to  ramify  in  various  directions  to  all  parts 
of  the  body,  until  at  length  they  are  reduced  to 
vessels  too  sinali  to  be  traced  by  the  eye,  or  even 
by  the  microscope.  There  are  in  the  body  two 
distinct  sets  of  arteries,  which  are  distributed  to 
different  organs,  and  serve  very  different  pur- 
poses in  the  anuuai  economy ;  oueuf  these  is  sent 
to  (he  lunga,  the  other  to  aU  the  remaining  parts 
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of  the  body;  thefomMr  oonalitatet  tlio  jwAnon^B^ 

the  latttT  the  systemic  circulation.  Before  the 
blood  can  lie  employed  in  the  various  functions 
of  the  body,  it  ia  neoessarjr  for  it  to  undergo  a 
wrtein  ohiLnge,  wUdi  if  tSbeled  in  fhe  Inngi. 
Alter  it  has  undergone  this  duuDgie,  it  is  brought 
back  to  the  heart,  and  is  again  propellod  from 
this  orgui,  along  the  arteries  of  the  sjstemic 
ciroalatioii,toaUp«rttof  the  body.  The  arteries 
which  perform  this  office  of  conveying  the  blood 
from  the  heart,  are  flexible  elastic  tubes,  princi- 
pally coropoeed  of  membrane,  but— as  is  gener- 
ally suppoeed— o<mtBiiiing  also  »  quantity  of  mus- 
culsr  fibres,  which  give  them,  to  a  oorfeMn  extent, 
the  power  of  contracting,  and  oomeqaentlj  of 
proj>elling  their  contents. 

ABTESIAK  WELL.  A  llov  of  water  to  the 
surface  of  the  earth,  from  strata  rituated  }>eneath 
the  lowest  su1)soil,  thrduph  a  perpendicular  boring 
made  with  a  long  auger  and  rod.  It  is  called 
artesian  from  the  supposition,  that  the  art  of 
making  it  was  first  known  and  praotised  in  the 
district  of  Artois  in  France ;  yet  it  appears  to 
have  been  known  in  Italy  at  a  very  ancient  pericxl, 
and  it  belong,  in  modern  tinieti,  fully  mure  to  the 
United  States  of  Amerioa  than  to  the  old  world. 
The  artesian  well  is  of  great  value  on  farms  and 
in  districts  in  which  a  summer  supply  of  good 
water  is  scarce  \  and  it  has,  within  a  recent  period, 
refipeshed  and  enridied  many  a  spot  whose  soil 
was  oomparativcly  infertile  with  ari^ty,  and 
whose  inhabitants  suflTcred  unhappiness  and  dis- 
ease from  thirst  or  from  noxious  water.  Some 
nrteuan  wells  have  been  bored  to  the  depth  of 
8,000  feet  before  a  plentiful  and  perronnent  flow  of 
good  water  has  been  obtained ;  and  many,  at  both 
great  depths  and  small,  have  brought  up  in  arid 
distiiets  snoh  copious  supplies  M  I^to  provoked 
the  astonishment  of  all  unscientific  observers. 

The  Abattoir  de  Grenelle  in  Paris  hoing  at  too 
high  a  level  to  obtain  an  adequate  supply  of  water 
by  the  ordinary  means,  it  was  proposed  to  sink 
nn  artesian  well  within  the  premises,  which  pro- 
])08al  hrivinrr  been  agror  d  to,  the  work  was  pcr- 
severingly  carried  forward  through  many  difficul- 
ties during  eight  years,  until  the  boring  was 
terminated  by  the  ang«r  pmetrating  the  water- 
bcaring  strata  on  the  2nth  February,  1841,  when 
a  Budden  and  violent  rush  of  water  occurred, 
overflowing  at  the  surface  of  the  ground.  As  the 
boring  progressed,  tnbes  of  rolled  inm,  and  snb- 
sequently  of  copper,  were  inserted  to  support  the 
sides;  the  first  l)cing  T2|  inches  diameter,  and 
the  lowest  abuut  {)\  inches  diameter,  reaching  to 
*  n  depth  of  1,7{M^  English  feet.  The  qaantity  of 
water  thrown  up  while  the  bore  remained  in  this 
state  was  about  88().(J00  imperial  gallons  per  day. 
at  a  temperature  of  82^**  Fahrenheit.  At  a  re- 
eent  meeting  of  the  Puis  Academy  of  Soienoes,  a 
letter  was  read  from  M.  do  riumboldt,  on  the 
boring  for  an  artesian  well  in  Westphalia.  It  is 
intended,  he  says,  to  bore  to  a  depth  of  -2.orM) 
metres,  about  a  mile  and  a  quarter  English,  and 


at  that  depth  it  is  supposed  that  the  water  wHt 

be  of  the  great  heat  of  70°  centigrade.  The 
borers  lr;\'!  r'  ri'  hcd  to  a  depth  of  622  metrcF.  To 
that  depth  thu  lucreo&e  of  temperature  had  not    i  ^ 
fbllowed  the  oidinary  kw,  which,  aoootrding  to  l| 
M.  de  Humbtddt,  resulted  from  the  cooling  of  the  : 
column  of  atmospherio  air  by  the  waters  of  filtra-  j 
tion  from  above;  but  having  arrived  at  C22  ; 
metres,  tiie  asoensional  fwoe  was  sufficiently 
great  to  force  btek  the  water  from  above,  and  I 
the  ordinary  Law  was  re-established.    3T.  Ara^o    j  [ 
announced  that  it  was  the  intention  of  the  French 
government  to  form  an  artesian  weH  in  the  Jai^ 
din  dcB  Plantes.  It  is  intended  to  be  r)^>OaMtres, 
thnt  is  ?(Kt  metres  deeper  than  thn  (Jn  nclle,  and  ' 
a  temperature  of  31°  centigrade  is  anticipated. 
The  water  will  be  employed  to  hent  the  hol> 
houses  of  the  gardens,  and  to  suf^y  the  boi|li- 
tala  of  La  Pitio  and  La  Salpctriere.  ' 

The  principle  of  these  wells  is  exactly  that  of 
natural  springs  or  fountains ;  and  is  very  closely 
exemplified  in  tiie  asoent  of  water  through  %  ftalt 

or  fiesnrr  nr  natural  orifice  in  the  Ptmta  of  a 
shinting,  hilly  ma.'js  of  rock.  Water  ahsorix'd  into 
the  ground  from  the  surface  of  a  hill  ur  superior 
piece  of  i^ain,  deeoends  tali  it  meets  «n  imper- 
vious  stratum  ;  it  then  flows  slowly  through  the 
portion  of  porouK  strata  immediately  incnmbent  > 
on  the  impervious  bed,  following  the  dip  or  in- 
dination  <^  that  bed,  and  prooeeding,  in  tome 
instances,  for  miles  before  finding  an  cutlet ;  and 
whenever  it  arrives  at  an  orifice,  whether  natural 
or  artificial,  it  ascends  to  any  level  not  greater 
than  that  tnm  which  it  has  descended.  In  most 
of  the  terrestrial  parts  of  the  world,  therefore* 
streams  of  water,  of  greater  or  k&s  volumo.  are 
flowing  beneath  the  surface,  to  weU  up  in  the 
myriadi  of  springs  wliidi  CMMtitnte  the  sonrow 
of  rills  and  rivers;  and  wherever  an  artificial 
boring  can  l>e  s<>  made  as  to  connect  any  -  T  tht  st-  '. 
substrata  streams  with  a  spot  on  the  earth's  sur-  i 
face  not  higher  than  the  spoto  at  which  their  i 
waters  entered,  an  artesian  well  will  be  formed. 
But  in  Pome  cases  the  FtT'  im  is  so  small  ?.u<\  in 
others  it  flows  at  so  enormous  a  depth,  that  a 
tolerably  good  geological  knowledge  uf  a  ditttrict 
is  requisite  for  determining  when  an  attempt  to 
form  an  artesian  well  is  likely  to  be  cheap  and 
successful,  or  uhen  it  is  likely  to  be  either  very 
costly  or  altogether  vain.    At  the  Plyin<mth    1 1 
meeting  of  the  British  Association,  Profoseor  it 
Sedgwick,  after  reviewing  the  genend  principle  • 
of  artesian  wells,  noticed  two  di^triotH.  in  the  one 
of  which  attempts  to  form  the  wells  are  emi- 
nently successftd,  and  in  the  other  totally  incfieo- 
tive.  "  In  the  eastern  part  of  Essex,  the  chalk  it 
covered  by  oandy  beds  of  tlie  plapti^^  rinv.  and 
these  by  several  hundred  feet  of  impervious  strata  i 
of  London  clay,  all  dipping  together  towards  the 
east.  The  arenaceous  beds  below  the  London  clay  | 
rise  higher  towards  the  chalk  than  the  clay  di«es,    '.  j 
and  nhsorb  a  consideralle  part  of  the  water  from  | 
the  liigh  grounds.   By  boring  through  the  days  [ 


Digitized  by  Google 


ARTICHOKE. 


849 


t 


t-i  this  sand,  pprin^:^  of  ■vr^tcr  iniinrdintcly  rise  [ 
altove  the  surface,  and  are  carried  oil'  by  natural 

dutniidii  Jfy  this  tupplf  of  water,  tih«  value  of 

the  Uad  has  been  materially  increased,  since  the 
coiintrr.  though  abounding  in  peat -ho?!?  and 
stagnant  ^ud&  during  winter,  suiiers  much  from 
tbe  miDBMr  dxouglit.  The  dlatriet  of  eppodte 
character,  in  whitth  all  attempts  to  form  artesian 
wells  are  failures,  is  that  near  Lincoln,  which, 
tbottgh  surrounded  by  fens  covered  with  water  in 
th«  winter,  is  not  snflloieBtly  suppKed  during  the 
sommer.  But  the  clays  gnpporting  the  fons  of 
the  Bcflford  Level  are  b«  luw  the  chalk ;  and 
thoogh  there  are  pervious  l«eds  beneath  them, 
iriiiflh  liae  to  the  north-west,  yet  the  clays  are  of 
such  enormous  thickness  th^  they  have  never 
l>eea  penetrated ;  and  even  "vvcro  that  accnm- 
plifib^  the  high  land  is  so  distant  that  intcr- 
TeniBg  fissnres,  filled  up  with  impervious  materi- 
als, might  intercept  the  supply.  Expensive  sink- 
ings have  l>een  made  at  Lynn,  and  also  at  Boht'iii ; 
but,  after  boring  through  many  hundred  feet  of 
day,  they  have  utterly  failed  j  and,  in  any  future 
dpsntioBs  hk  this  dlstiiet,  the  ehaooe  of  suoeess 
would  be  very  xemote.'*— [JStfmiiiij/A  PlUtotophi- 
oal  Journal.} 

ARTICUOKE, — botanically  Cymra.  A  genus 
tTperaiiiSsllMrlMUMoas  plants^  of  the  thistle  divi- 

aon  of  the  composite  family.  Seven  q)^es  have 
been  introduced  to  Great  Britain :  and  three 
other  spedes  are  known  to  botanists.  The  gar- 
den species,  Cjfnara  «eofymti#,  was  iatrodnoed  to 
Gra^  Britain  from  the  south  of  Europe,  and  is 
everywhere  known  in  Great  Britain  as  a  p^rdi-n 
tfok&t.  The  cardoon,  Cynara  eaniuncidiu,  was 
isMioed  from  Oanada  in  1658 ;  and  is  also  wdl 
k&owa  ss  a  garden  plant.  See  Cardook.  The 
Ma<leira  species,  Cttnara  horridn,  wn<^  intrr '^n^od 
from  Madeira  in  177ti,  is  a  tender  herbaceous 
tmgrcen,  grows  to  the  height  of  six  feet,  and 
flowers  in  August  and  September.  The  Cape  spe- 
c;. -.  r ,tnara  ^hmerata,  is  also  a  tender  herbace- 
0U3  evergreen,  was  introduoed  from  the  Cape  of 
flood  Hope  in  1816,  grows  to  the  height  of  two 
fMt,  and  flowers  in  July  and  Ansnst.  The  dwarf 
ipeciea,  C/f/tara  lininili'jf.  was  introduced  from 
%ain  in  lt)13,  grows  to  the  height  of  18  inches, 
tad  flowers  in  July  and  August.  The  stemleiis 
■id  ilie  pigny  speoies,  Moalw  and /j^A^nMRiylppow 
to  the  height  of  one  foot,  flower  in  July,  and  are 
natives  of  reepectively  Barbary  and  Spain. 

The  garden  artichoke  was  cultivated  by  the 
teeisiits,  for  the  sake  of  both  its  root  and  its 
fnictification.  Artichokes  are  stated  by  Pliny  to 
have  been  preserved  in  vincp^r  and  in  honey, 
i«asoQed  with  the  root  of  iaserwort  and  cumin, 
and  so  made  fit  fernse  at  any  season  of  the  year. ) 
N  t  only  did  the  ancients  eat  the  root  and  the 
ti  'wer  of  the  plant,  hut  they  expressed  th^  'itico 
previous  to  the  time  of  blossoming,  and  ut»ed  it 
i«r  the  attempted  restoration  of  the  hair  on  bald 
parts  of  the  hOBsn  head.  The  artichoke  seems 
to  have  been  pcocoMd  hy  the  Oxeeks  and  the 


Unnians  from  Sicily  and  from  tlie  neighbourhood 
of  Carthage ;  but  during  the  middle  ages,  it  ap- 
pears to  haw  gone  oat  of  oultivataon;  and,  in 
modern  times,  it  is  said  to  have  been  first  seen 
in  the  Venioe  gardens,  in  1 473.  being  then  very 
scarce,  and  having  but  a  few  years  previously 
beoome  an  objeet  of  ctdtlvation  in  other  parts  of 
Italy.  In  the  bei^ning  of  the  Ifith  century  it 
was  introduced  into  France,  and  in  1548  into 
Great  Britain ;  and  after  it  began  to  be  cultivated 
in  our  gardens,  it  improved  to  wxut  in  dse  and 
flavour  that  the  Italians  sent  to  this  oountry  for 
plants. 

The  artichoke  is  so  closely  allied  to  the  thistle 
in  general  appearance,  as  w^  as  in  its  botaniosl 
characters,  as  to  be  rather  a  repugnant  looking 
esculent  to  persons  wlio  Iiavc  never  used  it.  It 
grows  to  the  height  of  8  feet,  has  undivided  and 
somewhat  spiny  pinnate  leaves,  and  produces  a 
bloish-parpleoolonred  flower  In  August  and  Sep- 
tember. Its  order  of  flowering  is  imbricated  ;  itg 
tlower  is  contained  in  a  deiisc  elusi,'  head  ;  and  its 
seeds  are  surmounted  by  a  feuthery  down  ur  pap- 
pus. The  head  oontaining  the  flower  and  its 
bristly  appendages  is  the  only  part  of  the  plant 
eaten  in  England ;  and  this  consists  of  a  fleshy 
receptacle,  and  of  an  alternating  series  of  scaly 
hrac^esa  or  floral  leaves,  whioh  are  ftimished  wiUi 
a  pulpy  substance  at  and  abova  their  point  of 
union  with  the  base.  But  there  are  two  varie- 
ties of  the  plant, — the  globe  and  the  French. 
The  globe  variety  has  broad, brown,inward>tumed 
scales ;  and  its  flcshj  reoeptacle,  the  most  valu- 
able part  f -r  use,  is  comparatively  very  thick. 
The  stalks  of  the  French  variety  are  generally 
tsllor  than  those  of  the  globe  variety ;  &e  heaib 
are  smaller  in  sixe,  and  more  eoniosl  in  shape ; 
the  scales  arc  narrower  and  greener,  and  turn 
outward  ;  and  the  fleshy  receptacle  is  comparii- 
tively  thin,  and  has  a  disagreeable  perfumed 
flavour.  The  Frenoh  variety  has,  in  peouliar 
emergencies,  l>ecn  pretty  extensively  cultivated  ; 
but  the  globe  variety  is  in  far  more  pen<  rnl 
esteem,  and  possesses  a  much  superior  degree  of 
intrinrie  value.  •A  snbvariety  ct  the  globe  is 
dwarfish  and  very  prolific. 

The  artichoke  delight.s  in  a  rich  V:^ht  soil,  and 
will  find  itself  well  accommodated  in  u  ihuroughly 
pulverised  sandy  sward,  snoh  as  may  be  psred 
from  ordinary  sheep  pasture-land  with  a  sandy 
8oil.  Suckers  or  oflsets  taken  from  old  plants 
ought  to  be  planted  in  March  or  April,  either  in 
abed  of  three  rows,  four  or  Ave  feet  asunder,  or  in 
single  rows  between  other  vegetables.  Tlie  suW 
ought  to  be  previously  laid  quite  smooth  or  k'Vi-1 ; 
and  the  phmtlng-line  being  drawn  very  tight, 
each  snoker  or  oflbet  ought  to  be  ptsnted  irith 
the  dibble  or  garden  trowel,  and  fixed  securely 
in  the  poil.  The  firm  fixation  of  the  base  and 
lower  parts  of  the  sticker  in  recently  moved 
ground,  stimulates  the  vital  principle  of  the 
sucker,  oocarions  it  to  be  acted  upon  bj  the 
eketnhfBseons  produots  of  the  soil  in  the  very 
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prooeae  of  their  evc^ntion,  md  vny  tifoativdy 

promotes  its  growth.  Sliould  tlie  soil  and  tho 
weather  be  dry  at  the  time  <>f  phmtiiif?,  water 
ought  to  be  frcclj  poured  around  the  suckers  in 
•evefal  snooeiiiTe  doees^  to  fix  them  in  the  soil, 
and  to  prevent  stagnation  of  the  vital  fluids.  As 
the  plants  ^ow  up.  the  ground  must  be  kept 
clean  and  moderately  open ;  and  at  the  approach 
of  frorty  weather,  the  aoU  nnat  he  drawn  aboot 
the  stems,  as  in  landing  ap  oehtty,  hat  not  brought 
to  so  sharp  a  ridire.  Thouj^h  some  of  the  plants 
will  not  l)e  prolitic,  any  crop  as  a  whole  will  pro- 
duce an  abundant  harvest  in  the  antumn  of  the 
same  year  in  which  it  is  planted ;  yet  the  ^rmnd 
care  of  the  cultivator  ought  to  be  the  healthful 
preservation  of  the  plants  during  winter,  and 
their  snbeequent  judidoos  enltlvation  with  a 
view  to  future  harvests.  In  the  first  seaaon,  the 
fruit  ought  t<>  1)f  gatlitiri'd.  and  all  the  stems  cut 
oloee ;  and  as  a  powerful  auxiliary  to  the  eilects 
of  earthing  up,  wreaths  of  dry  litter  may  be  placed 
round  the  stumps  of  the  sterna  or  crowns  of  the 
roots,  and  the  soil  so  drawn  upon  tho5?c  as  to 
cause  rains  to  glide  easily  into  the  furruws.  In 
the  second  season,  the  plants,  if  properly  man- 
aged, will  become  very  abundantly  prolific ;  and 
at  the  approach  of  severe  frost,  they  ought  to  be 
cnreftdly  protected  with  straw,  hauhn.  or  ever- 
green boughs,  so  placed  upon  the  ridges  as  to 
fi>nn  a  sort  of  roof  ovorthe  horbage;  yetin  lainy 
weather,  these  coverings  ought  to  be  removed. 
The  hendp  or  esculent  parts  of  the  plants  may  be 
preserved  throughout  the  winter  and  early  spring 
months,  by  setting  tihe  loww  ends  of  the  stems 
in  ^d,  under  shelter  of  an  ont-hotiae  or  cool  dry 
cellar.  The  suckers,  whence  new  plants  mny  he 
raised,  are  protusely  produced  by  all  healthy  old 
plants,  and  ought  to  he  detMhed,  not  in  the  torpid 
season,  but  in  the  month  of  March.  "  We  suggest, 
on  the  j^onnd  of  the  doctrine  of  radical  excre- 
tion," mys  Mr.  Towers, that  if  the  plants  stand 
in  single  rows  widely  apart,  between  which  a 
rank  of  potatoes,  beans,  or  peas,  l>e  grown,  the 
new  Fuclcers  be  planted  on  the  site  of  such  crops, 
in  order  to  reap  the  benefit  to  be  derived  from 
the  matters  ejected  into  the  soil  by  their  excre- 
tory organs,  and  by  the  actual  deposition  of  de- 
tached vfci'tr\Mt>  tibres.  Thus  artichokes  and 
annual  crops  may  be  made  every  two  or  three 
seasons,  to  alternate  or  rotate  with  each  other." 

SomHimes  the  tender  central  lea&talk  of  the 
artichoke  is  used  in  a  blancheil  state  like  the  car- 
doon ;  and  in  this  case,  the  plants  must  be  cut 
away  by  the  surface  about  mid-sunimcr, — they 
will  produce  leaves  about  two  feet  in  height  to- 
ward the  middle  of  September, — they  must  then 
be  closely  bound  with  a  wreath  of  hay  or  straw, 
and  covered  round  with  soil, — and  they  will  com- 
plete their  Uandiing,  and  become  ready  for  nse^ 
in  the  courieof  fouror  six  weeks. — The  artichoke 
plant  dyes  a  pood  yellow  coluur.  acts  like  rennet 
in  curdling  milk,  and  operates  mediciually  as  an 
aperient  and  a  stomachic — Paj^er  hj  Mr.  7\»cer» 


i  rs  Calenehr.—  Thr  Mag.  of  Thmestic  Economy^— 
LoxidoiC.^  Kin-'ic.  of  Plants. — Miller'*  OardMtr'i 
Dictionartf. — Britith  IltuLandrt/. 

ARTICHOKB  (JnaosAim),— botaaieally 
antliitjt  tuberosua.  A  perennial,  tuberous,  e^- 
lent-rooted,  herbaceous  plant,  of  the  comporite 
family.  It  is  called  artichoke  from  a  resemblance 
in  the  flavour  of  its  tnbov  to  that  of  the  ediUe 
heads  of  the  true  artichoke ;  and  it  b^yrs  the  ab- 
surd epithet  Jerusalem  from  an  ignomnt  corrup- 
tion of  its  Italian  name  girasde.  It  is  a  native 
of  Bnud],  and  was  introduced  to  Qrent  Britain 
in  1  Gl  7.  It  grows  to  the  height  of  from  ft  to  10 
feet,  has  three-nerved  pcabrf'us  leaver,  and  pro- 
duces a  yellow  flower  in  September  and  uctober. 
Though  the  native  of  a  warm  oonntry,  it  is  one 
of  the  hardiest  of  our  cultivated  planto;  and  it  ii 
easily  propapnted  and  very  productive,  and  srrf>w8 
on  the  poorest  soils.  It  was  highly  esteemed  by 
our  ancestors  for  its  tubers ;  and,  though  inftfior 
in  flavour  and  other  qualities  to  the  potato,  it 
scarcely  deserves  the  general  disrepute  into  which 
that  more  esteemed  esculent  root  has  thrown  it, 
but  merits  considerable  attention,  and  would  well 
repay  somewhat  extennve  cultivation.  It  grows 
under  shad"  ;  it  can  be  cultivated  in  woods  iiil 
half-waste  grounds;  it  is  sometimes  planted  in 
English  woods,  aud  left  to  propagate  it!>eli,  in 
crdtf  to  afford  shdter  to  game;  and  it  might  very 
advantageously  be  raised  on  semi-barren  or  ex- 
hausted soils  as  food  for  stock.  It  docs  not  ripea 
its  seeds  in  (ireat  Britain,  yet  is  very  £&dlely  pro* 
pagated  from  its  tubers,  in  piedsely  the  sane 
manner  m  potatoes.  Kither  entire  small  tubers 
or  eyed  sets  of  large  tubers  may  I'c  planted  in 
drills,  at  wider  distances  between  both  rows  and 
phmte  than  in  the  ease  of  pototoes ;  and  if  planted 
in  spring,  they  will  be  ready  for  u,se  in  Septem- 
ber; yet  they  may  be  platited  also  in  autuuiiL 
Most  English  cultivators  cut  the  stems  over  ia 
July,  to  prevent  them  from  frUing  down,  la 
Alsace,  Jerusalem  artichokes  are  always  growl, 
without  any  rotation,  and  with  manure  only  every 
second  year,  upon  the  same  land.  At  Bechel- 
broun,  upon  somewhat  shallow  soil,  they  produce 
per  acre  10  tons  of  tubers  and  11^  cwta.  of  dried 
stems;  and  in  many  situations,  ujwn  land  of 
medium  quality,  and  without  any  manure,  they 
produce  per  acre  about  500  bushels  of  tubers. 
The  leaves  and  stems  are  ussd  on  the  continent 
as  both  green  and  dry  fodder ;  but  only  the  tubers, 
so  far  as  we  know,  have  hitherto  been  n^cd  in 
Scotland.  The  plant,  when  growing,  is  very  un- 
sightiy,  and,  when  once  in  lull  poasessicn  of  a 
spot  of  ground,  cannot  easily  be  exterminated, 
but  ia  apt  to  nvernm  ever}'  plant  in  its  vicinity; 
and,  for  these  reasons,  it  ought  not  to  be  intrih 
dnced  to  a  garden  or  to  any  choice  piece  of  field- 
ground.  The  tubers  are  more  watery  and  lea 
agreeable  than  potatoes,  and  frequently  have  tli»? 
edect  of  raiiiiug  much  flatulence ;  yet,  though  aot 
fiittening,  they  are  eagerly  eaten  by  most  graoi- 
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verous  aaimals,  and  constitute  decidedly  good 
!  ftod  ftr  fiurmatock;  and  they  evaifotmadeH- 

I  eHOolait  for  nan,  when  thej  are  served,  in 

I I  a  boiled  condition,  i  n  wh  i  f  o  sance.  A  tuber  which 
1  wu  aoaljned  by  M.  liuussmgault  weighed,  when 
I  fiob  firom  the  ground,  1  oi.  and  16*6  dwta.,  and, 

after  being  dried  in  the  stove  0*7  dwt.  One  part 
or  integer  of  this  tuber  was  reduced,  after  absolute 

I  desiccation,  to  0-2v«8 ;  one  part  d  the  dry  tuber 
'  wu  ledooed,  by  inoitteration,  to  (H)B04;  and  ita 

constitutional  elements  were  ascertained  to  be 
4302  per  cent,  of  carbon,  5*91  of  hydroeim,  43  56 
.  of  oxygen,  1*57  of  azote,  and        uf  ashes  ur 

I I  earthy  and  nUne  ingredients.  One  part  or  integer 
1 1  flf  dried  stem — which  consisted  almost  wholly  of 
'   pith,  and  had  stood  through  the  winter  where  it 

grew — was  reduced  by  desiccation  10  0*871;  one 
I  part  of  this  left  of  aahes  0*0276 ;  and  its  oonstitu- 
I  tkaal  dements  were  aaoertained  to  lie  4Br9S  per 

j  csent.  of  carbon,  5-43  of  hyJrog^nn,  4.^'72  of  nxyf2:en, 
.1  0'43  of  azote,  and  2'76  of  atihep.  The  tuber  of 
*\  the  Jerusalem  artichuke  is  not  very  much  more 
|:  ailafy  ttan  the  potato*,  and  it  is  exoeedttngfy 

less  so  than  the  turnip.  The  proportion  of  dry 
'i  matter  in  the  Jerusalem  artichoke  tuber  is  0*208, 
l|  in  the  potatoe  O'^^l,  and  in  the  turnip  0.075 ;  and 
\*  tiie  proportioii  of  water  in  tiie  Jemwlein  arti- 

duke  tuber  is  0*792,  in  the  potatoe  0*759,  and  in 
i :  the  turnip  0'92-5. — Bouaingaulfx  Ilnml  EcoJiomy. 
I  —Livs't  EUiMtdt  of  Practical  AgricuUurt. — Jilil- 

,  Calendar. — British  Husbandry. — Loudon. 
'     ARTIFICIAL  GRASSES.    See  Qrassw. 

ARUM.   An  extensive  genus  of  perenni&I  her- 
I  iMeous  plants,  of  the  order  Aroideae.  Most  are 
.  stemless,  and  of  very  singular  appearance ;  and 
j  the  roots  of  all  are  fleshy,  hot,  and  acrid,  yet,  in 
i  ■aajinstances,  are  eatable.  The  common  species, 
Arm  maculatutn^  is  a  native  of  Great  Britain ; 
about  thirty  species  have  been  introduced  front 
Korlh  America.  China,  Japan,  Ceylon,  the  flast 
Indies,  the  south  of  Europe,  the  Levant,  and  the 
I  Wot  Indie* ;  and  about  fifteen  other  species  are 
known  to  botanists.  Seven  of  the  introduced 
I  fpecics  are  hardy  ;  and  nil  the  others  are  more  or 
I  \m  tender.   About  one -third  are  omaiueutal 
|,  plants ;  and  most  of  the  others  are  cultivated,  in 
\  thdr  native  country,  for  food  and  medidne.  Four 
I   are  evergreen  under-shrulis,  of  from  3  to  5  feet 
'  in  height ;  two  are  evergrc-en  partisites,  of  fJ  feet 
I  in  height ;  seven  are  evergruen  herbaceous  plants, 
i|  ef  ftom  1  foot  to  3  feet  in  hdght;  mt  are  tuber- 
!  oas-ro<jted  plants,  of  from  H  inches  to  2  feet  in 

I  height ;  and  the  others  are  deciduou.s  herbaoeoui 

I I  plantii,  of  from  1  foot  to  3  feet  in  height. 

■     Arum  mandatum  is  popularly  odled  wake> 
1   robin,  and  grows  wild  in  woods  and  on  shady 
'    banks  in  m  "^t  partR  nf  nroat  Britain,    Its  ordi- 
nary  height  is  about  a  foot  ]  its  leaves  are  stalked, 
enet,  and  broadly  arrow-shaped;  its  flowers  are ! 
I    white,  and  appear  from  IMay  till  July;  and  its 
root  13  a  whitisli  tuber,  about  the  size  of  a  large 
nutmeg,  and  is  used  for  both  food  and  medicine. 


The  leaves  of  one  variety  of  the  species  are  plain ; 
and  those  of  anoUier  variety  are  ftill  of  hhw^ 

spots.  The  fresh  roots,  immediately  on  being 
tasted,  seftn  insipid  nnd  merely  mucilaginous ; 
but  they  soon  produce  a  pungent,  prickly,  pain- 
ftd  sensation,  which  a  man  is  |^  to  alleviate  by 
means  of  oil,  butter,  or  milk.  If  the  roots  be 
taken  up  when  the  leaves  have  decayed,  they  will 
retain  ail  or  very  nearly  all  their  acridity  for  a 
twelvemontii ;  but  if  gathered  in  spring,  when 
the  leaves  are  in  full  vigour,  they  rapidly  dry, 
shrink,  lose  all  their  acridity,  and  become  fari- 
naceous, and  fit  for  boiling  or  baking.  In  the  Isle 
of  PurtUwd,  where  the  plant  is  very  oommon, 
they  are  not  only  eaten  by  the  poor  inhabitants, 
but  manufactured  into  a  kind  of  British  arrow- 
root, which  has  some  resemblance  in  property  to 
potatoe  starch,  and  is  sent  to  London  for  sale 
under  the  name  of  Portland  sago^  The  Frendi 
manufacture  from  the  dried  roots  a  coHuietic, 
which  they  call  cypress  powder.  The  roots,  though 
assigned  a  place  in  the  Materia  Metiica,  are  rarely 
ussd  in  regular  medical  ptactioe;  yet  they  figure 
largely  as  a  cure  for  rheumatism,  among  the  pea- 
santry of  the  south  of  England.  A  popular  pro- 
vincial name  of  the  plant  is  lords  and  ladies. 

The  coco»>root  speoies,  Arumtfndmtmi,  is  ex- 
tensively cultivated  in  Jamaica,  for  the  sake  of 
its  edible  root«  Tt  is  cultivated  in  very  nearly 
the  same  manner  as  the  potatoe;  and  its  root 
somewhat  resembles  the  Indian  yam,  but  lasts 
for  several  years.  Two  principal  varieties  are  in 
cultivation,  calh^d  the  iJourbnn  cocoas  and  the 
country  cocoas.  —  The  common  dragon  species, 
Armm  dracunmdm,  a  native  of  the  soirtll  of  Eu- 
rope, and  introduced  to  Britun  in  1548,  might  be 
grown  in  l*>iL'!:uid  for  the  same  purposes  as  our 
indigenous  species.  Yet  the  plants  of  it  have 
some  singuhir  properti^,  and  a  very  remarkable 
appearance ;  the  stems  of  their  leaves  are  spotted 
with  brown  and  purple,  like  tho  belly  of  a  -n  ike; 
and  their  flowers  have  an  extremely  bileutiive 
smell,  resemblii^  that  of  putrid  flesh. — tlie 
Egyptian  species,  ilnim  oofoMita,  is  cultivated  in 
Kgypt  and  the  Levant  as  an  esculent ;  and  though 
not  a  very  delicate  kind  of  food,  is  esteemed  to 
be  wholesome.  Its  leaves  resemble  those  of  the 
water-lily ;  and  its  roots  are  huv^  thidE,  oUong, 
and  Xuherons.—Loudon^g  Bnci/c.  of  Planta  aud 
Af/r, — Tht  Oardene/n  M(i(jaziii£i^\Yitk€fin^\s  Bo- 
tant/.—'Mmeft  litcitmiary. 

ARUKDUTARIAt— popdarly  CaM-Srah,  A 
genus  of  grasses,  of  the  bamboo  tribe.  The  spe- 
cies macrospernja.  or  long  seeded,  is  a  native  of 
North  America,  and  was  tir»t  brought  to  Britain 
in  1809;  it  grows  to  the  height  of  10  feet,  has 
panicled  flowers,  and  blooms  in  JuBC.  The  glau- 
cescent  ppecies.  ArHndiaaria  r/ffT>tcfj»cenK,  called  by 
WiUdenow  Ludoijia  glaucesceM,  and  by  Lamarck 
Pmicum  glaucuastu^  is  a  curious  hothouse  plant, 
recently  introduced  from  India. 

A  RUNDO, — popularly  Real.  A  genus  of  grasses, 
of  the  bromeos  tribe.   It  was  formerly  of  very 
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great  extent ;  but,  in  consequence  of  the  lubdivi- 
idon  of  old  genem  by  modem  botanists^  it  has  be- 

oomo  much  limited.  The  total  number  of  species 
which  still  fifjure  under  the  name  of  Ar>ini!-i  in 
djBtematic  works  is  upwards  of  thirty ;  and  three 
of  thoie  ftre  indigraoiu  in  Great  Britain,  while 
two  have  been  introduced  to  thii  ooontiy  from 
Qermany  and  the  pouth  of  Europe. 

The  cultivated  species,  Arundo  doiiaXf  forms 
the  type  of  the  genua  as  now  oonstitnted ;  it  is  a 
native  of  the  south  of  Europe,  the  Caucasian 
mountains,  Kpcypt.  and  Sit)ori:i.  and  w:;s  intro- 
duced to  Britain  from  the  tir-^t  of  these  regions 
in  1648 ;  it  grows  to  the  height  of  10  feet,  flowen 
in  July  and  August,  and  gometiiues  has  leaves  as 
bruad  and  long  as  the  blade  uf  a  small  sword  ;  it 
is  cultivated  in  Italy  and  the  south  of  France  for 
fishing-rods,  fences,  vine-supporters,  and  several 
other  purposes ;  and  it  is  grown  and  prepared  in 
Spain  and  Portugal  for  exportation  to  Britain  as 
material  for  weaver's  -  reeds,  fishincr  -  rods,  and 
other  similar  implements.  A  dwarf  and  striped 
variety  of  it,  botanically  called  Arumdo  vtrrieUoTj 
is  tlie  well  known  and  handsome  gaidener*s  gar- 
ters of  cottage  giirdens. 

The  common  species,  Arundo  phragtnUet,  grows 
wild  in  the  ditches  of  Great  Britain,  has  a  height 
of  about  six  foet,  and  blooms  from  July  till  8op- 
temlier.  It  is  used  for  protecting  sea-embank- 
ments, thatching  houses,  ceiling  cottages,  con- 
stnicting  rastic  -rerandt^s,  Laying  the  bases  of 
mortar-floors,  and  forming  hot-bad  ootaiB  for 
tender  culinary  plants.  Its  flowers  are  a  j^reen 
dye  for  wool ;  and  its  roots  are  said  to  have  some 
good  medicinal  effects  in  diseases  of  tiM  liver.— 
The  wood  species,  Armd»  tpiig^^  dasssd  bj 
Soworby  and  Siaitli  as  a  calaniapr*'stis,  grows 
wild  in  moist  woods  in  Britain,  has  a  height  of 
two  feet,  and  flowers  in  July. — The  upright  spe- 
cies. Ar>i,}id»  Uriela,  grows  wild  in  the  marshes 
of  Seotland,  has  a  height  of  1^  foot,  and  flowers 
in  July  ind  August. 

The  sea-reed,  marrum,  or  mat-grass — though 
called  hf  some  modem  botanists  AmmophUa 
arundinfffn,  and  by  otliers  PMimma  arfnaria. 
— was  formerly  known  to  all  botanists,  and  is 
still  best  known  to  many  as  Arujido  aretiaria, 
and  maj  be  noticed  more  iqipropriatdj  here 
than  under  either  of  its  new  names.  It  grows 
in  va«?t  abTtndance  on  the  sea-coasts  of  Britain, 
and  of  other  maritiniu  countries  of  Europe.  It 
pierces  the  sand  banks  of  tbo  shores  with  its 
tOttgh  subterranean  stems,  and  in  oonfequonce 
convert?  them  into  powerful  barriers  ncfainst  the 
inroads  of  the  ocean ;  and  it  is  planted  and  ex- 
tended on  the  sandy,  exposed,  and  mouldering 
coasts  of  Hotfolk  and  of  Oorawall,  and  amazingly 
protects  them  from  the  destructive  action  of  wind 
and  tide.  A  Scottish  parliament  at  a  remote  date 
passed  an  act  Ibr  the  preservation  of  this  plant 
and  of  Elf/mus  arenarim  on  the  coasts  of  Scot- 
land ;  a  British  parliament,  in  t!ic  reign  of  George 
II.  1742,  passed  an  act  for  their  preservation  on 


the  north-west  coasts  of  England ;  and  so  rigidly 
do  theeo  plants  continue  to  be  protected  by  bw, 

that  they  may  not  be  anywhere  cut  on  the  coast 
by  even  the  proprietors  of  the  soil,  except  by  such 
parties  as  claim  prescriptive  right  of  cutting  it 
on  the  sen-coasts  of  Cnmbcriaad.  The  saaFfsed 
is  very  rigid,  has  bluish  rolled^np  leaves^  and  a 
stem  two  or  three  feet  high,  terminates  in  a  dense 
tuft  of  flowers,  and  blooms  in  the  mouths  of  June 
and  July.  It  is  used  for  thatch,  mats,  ropes, 
hats,  and  several  other  purposes ;  yet,  though  it 
contains  a  large  proportion  of  Saocbarine  matt  r, 
it  is  quite  unsuited  for  eolttvatioQ  as  food.— 
Sindaif't  Bvrtut  Qreminm  IFsdMfiMWfML— 1FAIU 
erintj's  Boianj/.  —  LoitdorCt  EMj/e.  of  Jttmli.— 
}f(Ui  r  s  fi'nrdi  iiers  Dirt ! on f try.- — Trmuncfi'^nj  of 
die  Royal  Geologiccd  ISociet^  of  ComvcoU, — Lm»' 
wn^t  AgricnUuruCa  ManuaL 

ASAF(ET1DA.  A  gum -resin  derived  fron 
incisions  made  in  the  upper  part  of  the  r  r-t 
of  tiie  Ferula  asafafit^i  and  Ferula  I'ermca. 
both  hardy,  herbaceous,  perennial-rooted  plaut^ 
growing  among  the  mountains  of  CSkoisssa 
and  T.aar  in  Persia.  It  is  light  yellow,  be- 
comiui^  darker  by  a;^'e  ;  and  ransists  of  a:rdu- 
tinated  tears  or  masi»es.  it  lias  a  etrotig,  iuid 
to  many  persons,  a  disagreeable  odonr  and 
taste.  Becomes  softer  in  the  hands ;  bums  widi 
a  clear  flame  ;  imperfectly  soluble  in  w:it«'r,  form- 
ing a  milky  enmision ;  best  dissolved  by  alcohol 
containing  add  or  aOcalL  Brando's  analysis 
of  the  giun  -  resin  gave  resin  48-8.5,  volatile  oil 
■V^.  pHfu  l'->  b  traces  of  potash  and  linn-  salts, 
with  Btitphuric,  phosphoric,  acetic,  and  malio 
acids,  busorin  6'4,  extractive  with  aoetate  and 
malats  potash  1*4,  malate  of  lime  d  K  sulphate 
of  lime,  with  traces  of  ^tilpliat^-  of  potash  6"2, 
carbonate  of  lime  It-.l,  oxide  of  iron  and  alumiaa 
0-4,  water  6*0,  foreign  admixture  of  sand  sad 
vegetable  fibre  4  0.  The  volatile  Oil,  which  giv« 
the  characteristic  odour  to  tbe  tronvr'-'^i!!,  is  ob- 
tained by  distilling  the  latter  with  wat^r  or  al- 
cohol i  it  is  very  volatile,  lighter  than  water,  at 
first  dear  and  colourless,  acquiring  a  yellow  tiat 
by  exposure  to  the  air ;  ta^te  at  first  tniM  th  n 
bitter  and  acrid;  soluble  in  every  propurticn  m 
alcohol  and  ether,  but  requires  2,000  parts  water 
fbr  sdttUon.  It  contuns  sulphur.  l%e  rednoos 
matter  of  asafoi^tida  is  soluble  in  alcohol.  When 
the  alcoholic  solution  is  mixed  with  water,  a 
milky  fluid  is  formed,  owing  to  the  deposition  of 
the  hydratod  resin.  Oil  of  turpentine  and  the 
oil  of  almonds  also  dissolve  the  resin,  but  kas 
readily  than  alcohol.  Besides  it-*  uscfulnc»<  in 
medicine,  it  is  employed  among  oriental  nations 
(in  Persia,  &c.)  as  a  condiment,  either  alone,  or 
to  flavour  sauces  and  other  f«>od.  The  grera 
leaves  of  the  plant,  as  well  as  the  roasted  ro'ts, 
are  eaten.  Captain  Pottinger,  in  his  Travels  in 
Beloodiistan  and  Sdnde,  f:peaks  highly  of  tiie 
asafuetida  plant,  as  a  v«^table  which  is  sates 
stewed,  ha%-insf  the  appearance  of  n  cauliflower, 
and  held  in  so  very  great  esteem  as  to  cause  quite 
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a  scramble  ia  the  market  whcQ  brought  down 
from  tbe  moontains.  Tet  mie  of  the  two  flpe> 

ciw  which  produce  it  has  Ix-en  ia  Uritain  since 
]lt<i,  and  doM  not  seem  to  have  particularly 
ch^koged  the  notice  of  either  gardener  or  gour* 
mtDiL  The  gum  itaelf,  espeaiallj  when  bnnunf  , 
in  the  wM  MVoltiQ^j  fetid  of  all  Tefietable  sab- 

•*aiicef. 

A?ARABACCA, — botanicaliy  yl«ir.7m.  A  genus 
of  snmll,  evergreen,  hardj,  herbMeoos  plants,  of 
the  Aristolocbia  tribe.  All  are  inconspicuous, 
and  grow  to  the  height  of  o^^y  six  or  nine  inchf*s. 
Three  speoiea,  the  arum-leaved,  the  Canadian, 
and  the  Bweet-mented,  prodnoe  brown  fiowen, 
and  have  been  introduoedtrom  respectively  North 
America,  Canada,  and  Virginia ;  and  the  common 
sptcies.  .4*7rvm  E^r rnr-rri/rt} .  sm-.^s  indijjcnously  in 
the  wooiiii  oi  England,  uud  prmluces  purple  flowers 
in  Vay.  Hie  roots  of  this  illdigenout  speoiee  are 
thick,  fleshy,  and  jointed,  and  havo  fibres  from 
evijrr  part  of  their  bo  ;  the  leaves  Trow  Rintrly 
on  short  foot-staUcs,  arising  humediatoly  irorn 
th«  not ;  and  the  flowere  grow  upon  very  short 
M-stilks  close  t"  tin-  groiund,  so  us  to  l.c  on- 
O-nJed  beneath  the  k-aves.  Tlio  leaves  have 
emetis,  cathartic,  and  diuretic  properties,  and 
iire  Tery  powerfiiUj  it^nnitatorj.  A  tmall  pro- 
ixntioa  of  the  powdered  leaTes  mixed  with  to- 
snnfT  occasions  Violent  sneezing;  and  a, 
m  •it.rat<:  dose  drawn  into  the  noptrils,  on  several 
jicwssive  nights  at  bcni-tiitie,  occasions  a  copious 
and  hmg^MMitiiitted  luund  diediarge.  *'  The  pow- 
der of  this  herb,"  said  Miller  in  17^54,  **  has  been 
ftrongly  recommended  Ity  the  inhabitants 
y  jrfolk,  for  cattle  troubled  with  the  late  raging 
distemper,  which,  if  blown  up  their  nostrils,  will 
•xrasion  a  violent  discharge  from  the  head  by 
the  nostrils ;  :ind  thi^,  they  have  f.ffirmed,  has 
nred  great  numbers  of  cattle,  which  were  at  the 
stage  of  the  distemper." 

ASCAKIDES,  or  Nkkdle-Worms.   Small  in- 

Itostinal  worms  iu  the  Imr-i'.   Tli'  y  liavc  a  nifdln- 
liie  form,  with  flattish  heads ;  and  sorne  of  tlicm 
»e  white,  others  ax u re-coloured.   They  seem  to 
■ain  thdf  lodgment  in  the  upper  part  of  the 
I  small  intestines,  near  the  stomach  ;  but  they 
wten  accumulate  in  the  large  intestines,  and  de- 
^  soeod  in  hundreds  to  the  rectum.   They  breed  at 
If  aOtioMs  of  the  year;  and  freijucntly  when  one 
I  Ktfx^d  is  deetrojed,  another  sacceeds.  They  do 
not  occasion  any  mortal  di-cn^^e,  or  even,  in  gen- 
I  end,  intapacitate  a  horse  for  his  work  ;  yet  they 
I  catue  mnch  pain  and  sif&ness,  they  impair  the 
I  a^pp?titc  and  reduce  the  strength,  thej  sometimes 
j  pr-V  like  an  irjtrrmittin^  pest  upcm  tho  constitn- 
j  tion,  and  they  are  always  troublesome  and  very 
i  diiTicult  to  be  exterminated.   Even  when  a  horse 
I  which  is  infested  with  them  feeds  heartily,  and 
:  dx-8  his  Work  tolerably  well,  he  always  looks  lean 
j  and  jaded,  he  often  strikes  his  hind-feet  apiinst 
his  bcUy,  he  frequently  pauses  in  eating  under  a 
I  psvozysm  of  siidcness  or  strong  griping,  and  he 
trays  other  tymptMDBof  aerionBttneasinossai^ 
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deetded  want  of  health.  A  smart  purge  in  the 
stable  sometimes  brings  away  the  asourides  in 

vast  numbers;  but  an  injecti<  n  of  linseed  oil,  or 
of  a  solution  of  aloes  in  warm  water,  is  much 
more  suitable  and  elTective  when  they  have  ac- 
eumnlated  in  the  reotumii — Oihnn  on  the  Dimatet 
of  Uor»x, —  Vouatt  on  the  Horse. 

ASCENT  OF  8AP.  The  ascent  of  Hqtiid  in 
plants  from  the  spongioles  to  the  leaves.  The 
liquid  nntriments  of  plants,  when  imbibed  from 
the  sou  by  the  absorbing  organs,  are  designated 
sap  or  lymph  ;  they  appear  to  underi^o  pome 
chemical  change  iu  the  very  process  of  aiworp- 
tlon,  so  as  to  possess  a  different  natnre  in  the 
plant  firom  that  whiofa  they  possessed  in  the  soil ; 
and  they  arc  immediately  conveyed  from  the 
ro<»t8  to  tho  leaves,  or  to  analogous  tuirans  in 
aphyllous  plants,  in  order  to  undergo  such  fur- 
ther chemioal  ehange  or  complete  elaboration  at 
shall  fit  them  to  become  portions  of  the  fixed  Qt 
permanent  vegetable  suhstanco. 

The  internal  flow  of  sap  in  plants  is  familiar  to 
the  most  common  obeenrers ;  and  may  readily  be 
ascertained  by  wounding  any  of  the  laofe  jui<7 
trees  or  shrubs.  If  the  trunk,  hranch,  or  upper 
root  of  a  tree  be  cut  or  fractured  in  spring, 
whether  by  accident  or  by  intention,  the  sap  wiO 
immediately  begin  to  be  discharged  in  a  stream 
nr  tricklint;  technically  called  bleedinir ;  it  will, 
in  gome  instances,  continue  to  tl'>w  out  during 
several  days,  or  till  the  wound  begins  to  bo 
healed;  and,  after  it  stops,  it  may  bo  made  to 
commence  a  fresh  discharge,  simply  by  renewing 
the  wound.  Tho  bleeding  of  plants  is  particu- 
larly conspicuous  and  abundant  in  the  pruning 
of  Tines  and  the  piercing  of  sugar  maples ;  yet, 
neither  in  these  instances,  nor  in  others  in  which 
it  is  copious,  d  'Os  it  appear  tet  nccr^ifm  any  seri- 
ous injury  to  the  plant's  constitution  or  growth. 
Bvoi  some  individttal  Tines  whidi  haT9  been 
profusely  pruned  with  the  view  of  causing  the 
most  crfpimis  Mcediiiij.  have  grown  as  vigorously 
and  fruited  as  plentifully  as  if  th^^y  had  experi- 
enced the  mere  routine  culture.  The  bleeding 
of  plants  is  always  most  abundant  about  the  time 
of  the  opening  of  the  bud ;  it  diminishes  in  copi- 
ouBness  as  the  leaves  expand  and  mature ;  and, 
in  most  deciduous  perennial-stemmed  plants,  it 
cannot  occur  at  the  idling  of  the  leaf  or  during 
the  period  of  winter.  Yet  the  internal  flow  of 
sap,  at  even  the  nio.ct  dormant  seapon,  thoiicrli  in 
a  very  diminished  degree  compared  to  the  ener- 
getic period  of  ppring,  is  proved  by  the  gradual 
development  of  leaf-buds  during  winter,  the  re- 
tention and  succuh^ney  of  the  leaves  of  cveri^eensi 
throughout  the  year,  the  tloriti cation  of  mosses 
amidst  the  snows  of  December,  the  growth  of 
tile  radical  fibres,  the  succulent  stems,  and  the 
juicy  flower-buds  of  bulbous  plants  during  the 
coldest  sea??nn  of  the  year,  and  the  capability  of 
palms,  and  other  endogenous  woody  plants,  to 
bleed  in  autumn  and  winter,  as  welt  as  in  sum- 
I  mer  and  spring. 
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The  fust  of  an  internal  flow  of  sap  is  tlius  ex- 
ceedingly obvious;  and  the  fact  that  the  sap  dis- 
chnrgt>d  hy  bleeding  is  in  the  course  of  ascent, 
and  not  of  descent,  though  not  <|uite  so  obvious, 
is  eapable  of  easy  prooC  If  eeveml  woanda  are 
simultaneously  made  at  diffcroiit  heif^hts  in  one 
tree,  the  lowest  will  bleed  before  the  others,  and 
<$acb  succeeding  one  will  bleed  before  that  above 
il ;  if  «  branoh  or  >tem  of  a  vine  be  lopped  asun- 
der, the  standing  part  will  bleed  copiously,  and 
the  part  ait  off  will  not  bleed ;  and  if  any  large 
or  wide  incision  in  the  trunk  of  a  tree  be  exa- 
mined, the  bleeding  maji  on  minute  inspection, 
1>e  eiisily  oliserved  to  prooeed  almost  wholly  from 
the  lower  side.  But  especially  if  any  fibrous 
routed  or  ligneous  plant,  with  seniitransparent 
bark,  bo  carefully  lifted  from  the  soil  and  imme- 
diately pfatoed  in  radioal  oontaot  with  any  inac- 
tive coloured  infusion,  such  as  pure  water  tinc- 
tured with  mnd(i!"r  root,  the  ascent  of  the 
coloured  liquid  will  speedily  b«  observed  from 
the  roota  to  the  very  summit  of  the  stem  or  ex- 
tremity of  the  larger  branches,  appearing  in  the 
interior  of  the  plant  like  very  slender  longitudinal 
streaks  or  threads.  Even  the  very  velocity  of 
the  sap*8  ascent  has  been  made  the  subject  of 
oalonlation.  "  To  the  stem  of  a  Tine  cut  off*  about 
two  feet  and  a  luilf  from  the  LT  -nnd,  Hales  fixed 
a  mercurial  gauge,  which  he  luted  with  mastich. 
The  gauge  was  in  the  form  of  a  syphon,  so  con- 
trived that  the  merouiy  might  be  made  to  nse  in 
proportion  to  the  pressure  of  the  ascending?  pap. 
The  mercury  rose  accordingly,  and  reached  as 
itii  maximum  to  a  height  of  38  inches,  liut  this 
was  equivalent  to  a  column  of  water  of  the  height 
of  43  feet  3^  inches,  demonstrating  a  force  in  the 
motion  of  the  sap  tliat,  without  the  evidence  of 
experiment,  would  have  seemed  altogether  in- 
crmlible.''— [£<rti(A.]  In  a  newly  developed  her- 
baceous stem,  which  as  yet  contains  little  fibrous 
or  vascular  tissue,  the  sap  ascends  chicti y  through 
the  pith ;  but  in  woody  exogenous  trunks,  it  rises 
through  the  albomum  or  sap-wood ;  and  in  en- 
dogenous stems  it  is  snppoied  to  ascend  through 
the  1>undles  of  fibrous  and  vasonlar  tissue  which 
Constittite  the  wood. 

The  cuuse  of  the  sup's  ascent  has  been  a  proli- 
fic topic  of  disputation  and  theorinng  among 
phytologists ;  yet,  in  spite  of  the  mystery  which 
}ianc«i  over  even  our  most  profound  ideas  of  life, 
but  with  recognition  of  the  pecuUar  and  irresis- 
tible power  which  the  prineiple  of  life  exerts,  it 
may  be  simply  and  very  satisfactorily  resolved 
int"  mere  vegetable  life,  —  or.  as  Keith  n)ore 
learnedly  expresses  it,  "  the  agency  of  the  vital 
energies  or  affinities  of  the  plant,  merely  with 
the  sub<«dinate  aid  of  mcdecnlar  Jnfiltntion." 
But  Grew  ascribed  the  ascent  of  the  sap  to  capil- 
lary attraction,  and  to  volatility  and  magnetic 
tendency:  Malpighi  ascribed  it  to  the  contrac- 
tion and  dilatation  of  air  in  the  sap  vessels  by 
means  of  valves;  De  La  Hire  ascribed  it  to  the 
combined  agency  of  capillary  attraction,  and 


valvular  contraction  and  dilatation ;  Dubamel 

ascribed  it  to  the  combined  agency  of  humidity 
and  heat ;  the  elder  Saussure  ascribed  it  tu  a  pe- 
culiar vital  irritability  similar  to  the  peristaltic 
movement  in  the  intestines  of  animate ;  Dotrodiet 
ascribed  it  to  the  reciprocating  agency  of  the 
positive  and  the  negative  electricities,  or  to  an 
electric  imbibition  and  exudation  which  he  de- 
signated endoemose  and  exeemoae;  and  De  Oin- 
dollo  ascribes  it  to  a  vital  contractility  in  the 
cells  similar  to  the  sy.stole  and  diastole  of  thi- 
heart  of  animals,  'i'iie  whole  question  of  the 
cause  of  the  sap*8  ascent*  however,  is  too  abetmse^ 
too  much  a  matter  of  mere  philosophy,  to  be 
worth  a  farmer's  serious  attention,  or  to  he  imp- 
able  of  conversion  to  any  very  useful  purpose. 
Even  the  channel  of  the  sap*s  ascent  may,  for  all 
practical  ends»  be  amply  identified,  in  »  geacial 
manner,  with  the  softer  tis.«aes  Wtween  the  bark 
and  the  pith,  and  principally  with  the  tobea  of 
the  alburnum. 

A80LEPIAS.  'The  extensive  genua  of  oraa- 
mental  herbaceous  plants,  popularly  called  Swav 
iow-Wobt:  see  that  article.  The  esten.'sive  na- 
tural order  Asclepiades  has  the  genus  asclcpias 
for  its  type,  and  oomprisee  no  fewer  than  twenty- 
four  genera.  This  order  is  distinguished  from 
every  other  by  having  its  grains  of  pi.lh.n  in  a 
litate  of  mutual  waxy  coherence  within  a  sort  of 
bag  in  the  cells  of  the  anthers.  The  plants  of 
the  order  are  shrubs  or  herbs ;  th^  abound  in 
an  acrid  and  usually  milky  juice ;  and  they  are 
for  the  tnost  part  poisonous,  and  yet  in  several 
ui.<taace6  are  wholesome  and  nourishing  in  tlmr 
young  shoots.  Some  are  exosssivdy  letid ;  aoaie 
are  almost  as  powerfblly  emetic  as  the  ipeoneoanha 
of  the  drug-shops;  and  not  a  few  have  a  curious 
appearance,  and  are  more  or  less  omamentaL 
The  most  profuse  vegetation  of  the  order  oocoia 
within  the  tropics. 

ASir. — botanically  Fro.rui       A  large  and  im- 
portant genus  of  timber  and  ornamental  trees,  of 
the  olive-tree  tribe.  The  English  name  is  derived 
from  a  Celtic  word  which  ttgnifics  a  pihe,  and 
aj)j)cars  to  have  been  suggested  hy  the  general 
nse  of  sticks  and  brandies  of  abh  for  tht-  lone 
iuindles  of  implements;  and  the  botanical  name 
is  derived  firom  a  Greek  word  which  6igni6es 
separation,  and  appears  to  have  been  suggested 
by  the  facility  with  which  ash  timber  splits,  Tlii 
trees  of  the  genus,  particularly  those  which  grow 
indig^ously  in  England,  or  which  have  been 
easily  naturalised,  are  superior,  for  both  utility 
and  ornament,  to  all  other  tribes  of  hardy  trw? 
excepting  the  oaks,  the  pines,  and  the  firs.  Three 
species,  the  common,  the  wartcd,  and  the  viiion^ 
leaved,  are  natives  of  Engbuid ;  one,  the  Omea*  | 
sian,  i«  a  native  of  tlic  mountains  of  ruiua-'is, 
and  was  introduced  to  Great  Britain  in  i^i5; 
one,  the  narrow-leaved,  though  probaUy  but  a 
variety  of  the  Caucasian,  is  a  native  of  the  south 
of  Europe,  and  was  introduced  in  1821;  two,  the 
Aleppo  and  the  smali-leaved^  are  natives  of  the  ' 
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Levant,  and  were  introduced  in  1710  and  lb22i 

II  one,  the  silvery,  is  a  native  of  Corsica,  and  was 
'  mtndiuMd  in  1^;  about  twentj-iix  other  in- 
j  troduwd  species  are  nntivcs  uf  N<.rth  America, 
:  and  were  introduced  at  various  dates  hctwncn 
I    17i3  and  Ibid,  but  principally  during  tiic  lii»t 
fimr  jem  of  tint  period;  and  five  or  six  other 
ipMiCS  known  to  botanists  have  not  yet  been  in- 
I  trodaoed.  The  Sowering-asb  and  the  mountain- 
ash,  however,  are  excluded  from  these  statements ; 
for  tbejbotanicany  possess  quite  differa&t  names 
and  characters,  and  they  wiU  Ibnn  the  nilgeot  of 
I  our  two  next  articles. 

The  (^mmon  ash,  /•^raj-imits  excdsior,  is  much 

I  the  tallest,  most  ooDBpicuous,  most  valuable,  and 
'  moet  widdy  diffused  species,  and  requirss  to  be 

noticed  at  snme  lenj^th,  Ixith  on  its  own  account, 
L  aodas  an  iiri{»  sing  specimen  of  the  genus.  It 

II  frowa  natumlly  in  the  woods  of  most  parts  of 

il  Great  Britain;  it  has  been  very  extensively 
pbnted,  in  aliu'ist  all  the  methods  of  fnrestry 
(vm  the  isolated  tree  to  the  grand  expanse  oi 
I  wood;  it  has  an  appearance  at  once  arresting, 
j  impodai^ and  foil  of  chantoter;  and  it  is, in  oon* 
sequence,  known  to  all  oV^servers,  and  quite  famil- 
|l  iar  to  even  the  inajcriiy  <'f  chiMr-n.    Its  vtrv 
jj  aotoriety  occasions  it  to  be  regarded  by  many 
I  AcUsmindB  as  somewhat  vulgar,  and  requires  a 
||  little  effort  of  taste  and  judgment  in  order  to  the 
'  f  .II  appreciation  of  its  extraordinary  nobleness 
and  lieauty.   It  is,  beyond  all  question,  a  tree  of 
nrpMung  elegance,  whether  viewed  in  itsdf,  or 
c<atra8tcd  with  trees  of  heavier  foliage.  "  I  have 
K-metimes,"  says  Gilpin,  "  heard  the  oak  called 
the  Hercules  of  the  forest,  and  the  ash  the  Venus. 
Theeomparison  is  not  amiss;  for  the  oak  joins 
t!i,  i  l'.a  of  strength  to  beauty,  while  the  ash 
I  rather  j  /m-<  the  ideas  of  beauty  and  eltT^'anee. 
I  Virgil  marks  the  character  of  the  ash  as  parti- 
cularly beaatiful,— '/VaxtAiw  i»  g^vU  ptdc^et' 
]  rim'  The  ash  generally  carries  its  principal 
stem  higher  than  the  oak,  and  rises  in  an  easy, 
fioving  line.    But  its  chief  beauty  consists  in 
tike  Ugh  tness  of  i  ts  whole  appearance.  I  ts  branches 
^  it  first  keep  close  to  the  trunk,  and  form  acute 
angles  with  it ;  but  as  they  begin  to  lengthen, 
I  thej  generally  take  an  easy  s\vre]i ;  and  the  loo«!e- 

Inm  of  the  leaves  corresixmdiug  with  the  light- 
Ms  of  the  spray,  the  wb(de  forms  an  elegant  de- 
pending f  iliage.  Nothing  can  have  a  better  effect 
I  than  an  old  ash  hanging  from  the  corner  of  a 
vood,  and  bringing  off  the  heaviness  of  the  other 
{Jiage  with  its  loose  pendent  branohos.** 

The  common  ash  usually  grows  to  the  height 
'if  nh  .lit  SO  fi  tt.  hut  often  exceeds  l(X),and  some- 
umeii  attains  to  upwards  of  120.  Its  branches 
lie  flatly  smooth;  its  leaflets  are  generally  ar- 
ranged ia  five  pairs,  with  an  odd  one  at  the  end, 
j  and  are  of  a  very  dark  green  colour,  somewhat 

I'  stalked  in  position,  pointedly  spear -shaped  in 
form,  and  slightly  serrated  in  the  edge ;  and  the 
flowers  have  a  green  colour,  are  produced  in  long 
spikes  irom  the  side  of  the  branches,  and  bloom 


in  April  and  May ;  and  the  seeds  or  "  keys''  which 
succeed  the  flowers  are  flat,  and  ripen  and  fall 
in  autumn.  This  elegant  tree,  however,  is  among 
the  latt'st  of  otir  hardy  ornamental  trees  to  foliate 
in  spring,  and  one  of  the  earliest  to  sutler  deface- 
ment and  lose  its  leaves  in  autumn.  When  it 
ooenpies  a  eonspieuous  pflsea  in  the  home-view  of 
a  park,  it  gives  to  the  surrounding  grounds  a  late 
and  cold  appearance  in  spring ;  and  when  grow- 
ing in  any  exposed  situation  in  either  field,  park, 
or  forest, it  sustains  great  and  irreparsUe  injury 
from  the  earliest  frosts  or  tempestuous  winds  of 
autumn,  and,  instead  of  contributing  a  mellow 
tint  to  the  scenery  of  the  landaoape,  shrinks  from 
the  blast,  drops  its  leaves,  and  presents  wide 
blanks  of  desolated  boughs  amidst  surrounding 
f'liaro  and  verdure.  Its  leaves  and  rinds  are 
hkewisti  80  greedily  et^ten  by  sheep,  cattle^  and 
deer,  and  Ibnn  so  constant  and  fitvoorlte  a  por- 
tion of  the  forago  of  the  last  of  these,  that  such 

trees  as  are  not  ppecially  protcct''d  hy  situation 
or  fences  present,  in  the  very  blush  of  summer,  a 
mangled  and  deformed  appearance.  Yet  a  fre- 
quent compensating  feature  is  the  formation  on 
the  tree's  leading  branches  of  a  sort  of  excrescence 
called  a  wreatlad  fascia.  A  branch  which  pn?- 
bctuiea  this  curiuua  feature  is  beautifully  twiisted 
and  curled,  and  occasionally  seems  decorated  et 
with  a  ram's  horn,  a  cro£i<  i  <  i  a  piece  of  ara- 
besque tracery.  The  fascia  has  been  ascribed  by 
same  naturaUsts  to  a  too  rapid  ascent  of  the  sap ; 
yet  really  seems  occasioned  in  every  instance  by 
the  operation  of  insects ;  and,  though  often  seen 
in  the  willow,  the  holly,  and  some  other  trees,  is 
most  characteristic  of  the  ash. 

An  ash  of  132  feet  in  height,  is  mentioned  by 
Evelyn ;  and  one  of  70  feet  high,  in  the  thirty- 
fifth  year  of  its  growth,  is  nicuti 'Uri,!  hy  Arthur 
Young.  In  1784,  an  ash  in  the  churchyard  of 
BonhiU,  in  ]>umhart<mshire,  measured  17|  feet 
in  girth  at  4  feet  from  the  ground,  and  3.3  feet  in 
girth  at  one  foot  from  the  ground ;  it  divided  into 
three  great  arms,  at  the  height  of  G  feet ;  and  it 
had  a  vast  spreading  head,  and  was  obviously  of 
great  age,  yet  did  not  measure  more  than  about 
rd)  feet  in  total  height.  An  a&lk  at  the  hurying- 
[•laee  of  the  Lochiel  family  in  I,<ichal>er  was  long 
regarded  iib  the  largest  tree  in  the  Scuttibh  high- 
lands, but  was  revengefully  burnt  to  the  ground 
in  1746  by  the  Hanoverian  soldiery ;  and  in  1764, 
it3  stump,  at  the  surface  of  the  ground,  was  as- 
certained to  have  an  extreme  diameter  of  17  feet 
3  inches,  a  cross  diameter  of  21  fieet,  and  a  cir- 
cMuiference  of  58  feet.  An  ash  at  Earbmill  in 
Morayshire  is  noticed  by  Sir  Thomas  Dick  Lauder 
as  one  of  the  most  magnificent  trees  he  ever  be- 
held ;  it  measured  upwards  of  17  feet  in  girth  at 
3  feet  from  the  ground;  it  had  in  its  trunk  a 
cavity  sufficiently  large  to  allow  three  persons 
to  stand  in  it  upright ;  and,  though  it  had  con- 
tained that  cavity  daring  the  memory  of  the 
oldest  inhabitants  of  the  district,  it  had  a  sur- 
passingly grand  head,  formed  of  three  enormous 
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limbs  variously  subdivided  in  bold  sweeping 
lines. 

The  ash  will  grow  vn  uny  kind  of  soil,  but  at- 
tain'; its  D;rt':>to8t  bulk  and  vigour  npon  clayoy 
loam.  lJut  scarcely  any  tree  is  so  hurtful  au  thu 
a&li  to  all  sorts  of  neighbouring  vegetables ;  for 
it  ooonpics  a  oompantivdj  great  breadth  of  site 
by  its  roots.  imp^vLrishes  or  cxhnn?t8  all  the  soil 
of  that  site,  and  robs  every  adjacent  plant  of 
every  degree  of  requisite  nourishment.  It  ought 
never,  therefore,  to  be  allowed  to  grow  in  hedge- 
rows ;  for  it  will  both  kill  the  hedge's,  and  impov- 
erish tlio  porti'in  of  any  kind  of  crop  which  may 
bo  grown  in  their  vicinity.  Nor  ought  it  to  be 
pennitted  to  grow  within  reaoh  of  cattle,  not  onl  j 
because  it  will  itself  sustain  damage  from  being 
brow.Hed,  but  because  it  gives  a  rank  taste  to  all 
the  butter  from  the  milk  of  cows  which  eat  its 
foliagv, — though,  says  an  old  writer,  ''the  ashen 
boughs  are  first  chewed  even  to  admiratioTi  he- 
fore  any  otlicr  liy  the  t(tul;»r-montheil  heifer.'* 

Close  groves, "  says  Marshall,  "  are  the  only 
proper  situation  for  the  ash ;  its  nses  require  a 
length  and  deanness  of  grain ;  and  it  would  be 
^v«•!l  f  tlie  (.ccnpiers  nf  land,  and  in(^->  il  for  the 
community  at  larije,  if  a  severe  penalty  were  laid 
upon  planting  it  in  any  otlier  situation.  But  we 
know  of  no  species  of  timber  so  likely  to  be  worn 
out  in  this  country  as  the  ash.  The  jn^t  com- 
plaints «if  the  hiisl  nndnian  arc  expelling  it  very 
properly  from  our  hedges ;  and  wo  are  concerned 
to  ssoi  amongst  the  nnmerous  plantations  which 
haTS  of  late  years  been  made,  so  few  of  this  ne- 
ccsfarr  tree.  It  is  therefore  more  than  prok-ihle 
that  no  tree  will  pay  better  for  planting;  not 
howeirer  in  Mngle  trees  and  hedge-rows,  but  in 
ci  ne  plantations." 

Tlie  seeds  of  the  ash  readily  germinate  wlicrc 
they  fall,  and,  if  not  counteracted  by  cattle  or 
tillage,  will  spontaneously  produce  young  plants. 
Most  natural  seedlings,  however,  are  either  crop- 
ped }\y  cattle,  removed  1  y  husbandry,  or  drawn 
up  in  so  glcnder  and  ill-rooted  a  form  as  to  be 
uudosirablu  for  planting.  Seeds  intended  for  pro- 
pagation ought  to  be  caiefliUy  oolleoted  from  a 
good  tree,  dried  in  a  cool  airy  lofl,  preserved  in 
sand  during  winter,  and  sown  on  prepared  beds 
of  fresh  mellow  soil  in  March  or  April.  The 
depth  for  proper  sowing  is  from  one  inch  to  two 
inches,  according  to  the  stiffness  or  the  lightness 
of  the  soil;  for  if  the  seeds  be  sown  t'  o  d(  op  in  a 
olose-texturcd  soil,  they  are  in  risk  of  being 
smothered,  and  if  sown  too  shallow  in  a  porous 
soil,  they  are  in  risk  of  being  damaged  by  dr»ii  i^ht 
or  disturbed  by  the  process  of  wcedinp;^.  Ah  the 
yonng  plants  will  not  appear  till  next  spring,  the 
seed-bed  ought,  by  means  of  the  hoe  and  the  rake, 
to  be  kept  quite  dean  from  weeds  during  sum- 
mer and  autumn.  On  the  approach  of  next  spring, 
the  surfiice  of  the  l)eds  oupht  to  be  finely  pulver- 
ized iu  order  to  give  free  admidsion  of  air  to  the 
embryo  plants,  and  even  a  thin  stratum  of  the 
soil  maj  be  removed,  and  some  fredi  earth  dftcd 


over  in  its  stead,  in  order  to  supply  influence  and 
nonrisihment  for  rendering  the  young  phmls  sd- 
ditionaUy  vigorous.  When  ^ntations  are  made 

with  a  view  to  profit,  the  trees  oufrht  tu  1>e  plant' d 
at  very  little  more,  if  any,  than  4  feet  apart  in 
each  divsetion ;  but  if  intended  for  underwood, 
they  may  be  planted  so  dose  as  two  feet  betwsen 
each  two  rows,  and  12  or  1-1  inches  lietween  cich 
two  plants.  At  the  end  of  the  first  year  aft«r 
planting,  or  in  the  April  immediately  subsequent 
to  the  plants  having  had  one  summer^  giowtli 
and  one  winter's  consolidating  repose,  theyougbt 
to  be  cut  down  nearly  to  the  gronnd.  At  the 
end  of  six  or  seven  years,  all  the  alternate  rows 
of  the  underwood  idants,  and  all  the  alternate 
plants  in  the  remaining  rows,  ought  to  be  taken 
out,  and  sold  for  hoops ;  at  the  end  <>f  ten  Tfnr«, 
the  remaining  plants,  if  well  treated  and  grow- 
ing upon  a  good  soil,  will  make  hop-p«>lei  of  20 
feet  in  length ;  or  if  left  standing  till  the  end  of 
12,  15,  or  in  year.«,  they  will  bo  fit  for  the  uses  ef 
wheel-wrights  and  for  many  other  purposes  ta 
wUdk  ash  timber  is  applied ;  and  if  these  plants 
ars  removed  hj  cutt^,  their  sttimpe  will  end  | 
up  a  Fccond  crop,  which  mnv  eithf-r  V.r-  all  tnao- 
aged  for  the  same  purposes  as  tle^  tirst  crop,  or 
thinned  out  in  a  few  years  willi  the  view  of  their 
growing  into  lofty  fbrest  trees.  The  growth  sf 
the  .ash  is  remarkably  rapid ;  and  its  propagstioB 
cultivation,  and  management,  are  nearly  as  ra?T 
as  those  of  a  cabbage.  A  calculation  is  made,  is 
the  '  Gardener  and  Forester's  Guide/  that  one 
acre  of  ash  planted  as  underwood  will  prodnco, 
in  ton  years,  i'87  worth  of  hoops,  £290  worth  of 
hop-poles,  and  as  much  faggot-wood  as  would 
compensate  the  labour  of  planting  and  managic;^, 
and  that  the  cost  of  rent,  taxes,  fencing,  cutting 
down  and  trimming  will  not  exceed  £4  or  £o 
per  acre  per  annum,  or  a  total  of  £40  or  £50  for 
the  ten  years,  or,  iu  the  most  extreme  suppoeaUe 
case.  i'KM). 

Ash  timber  is  remarkiil'Io  for  a  combination  of  , 
toughness,  hardne^,  and  elasticity,  and  p<'f=scs?«  ; 
perfect  adaptation  to  a  cuubiderubly  wider  range  ! 
of  vmM  purposes  than  any  other  timber.  Iti  { 
cohesive  power  reduced  to  a  square  inch  rod  was  j 
estimated  by  Barlow  in  one  specimen  at  IT*-'-'^  j 
Ihs. ;  in  another  at  15,784  lbs. ;  while  teak  gave 
15,000  lbs.,  and  fir  from  13,448  to  11.000  lbs.  A 
piece  of  young  ash  2  5  feet  in  length,  by  1  indi 
in  breadth  and  drj)th,  broke  with  a  transverse  ; 
strain  of  -Vli  lbs. ;  while  a  similar  piece  of  youag 
oak  supported  4SS  lbs. ;  and  of  Memd  fir  SIS  Iba 
"  This  tree,  in  point  of  utility,"  remarks  6i]}Mii, 
"  is  little  inferior  to  the  oak.    Its  m'o?  arc  infinite 
To  the  ashen  spear,  the  heroes  of  antiquity  MinK  | 
indebted  for  half  their  prowess.   In  the  arts  of 
peace  as  well  as  of  war,  in  architecture,  tiOtge, 
and  manufactures,  tlie  ash  objects  to  Imsincss  of 
no  kind ;  while  even  its  very  refuse  spaii;  are  so 
counted  the  best  fud  iu  the  forest."  "  The  sit 
of  ash/'  ujs  Kvdyn,  "is  next  to  oak  itseU;  one  [ 
of  the  most  univenaL  It  serves  the  addisri  ctf* 
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I  penter,  wllee^wright,  cart-wright,  cooper,  turner, 
^  tad  thstelMr.  Nothing  like  it  for  our  girden 
pali^e-hedgM,  hop-yardi*  polet  and  span,  hao- 

dJw,  stoofcs  for  tools,  sptkde-treoe,  &c.  In  sura, 
th«  husbandman  caniioi  be  without  the  aah  for 
'  hk  earts,  fauMen,  annd  other  tadtHng.  From  the 
pike.  Rpear.  and  buw,  to  the  ploogh,  in  peace  and 
Tar.  it  is  a  wood  in  liiijrhe.st  reqncst.  Lastly,  the 
white  and  dottard  rotten  part  composes  a  ground 
fin*  <mr  gaUanta*  tweet  poipder;  and  the  tran- 
cbcoDfl  make  the  third  eort  of  the  most  durable 
coal, and  the  swectf^st  of  o<ar  forest  fuelling,  and 
the  fittest  for  ladies'  chambers/'  The  ashen  billet 
produces  astoidy,  bright,  lambent  flame ;  it  readUy 
buM  when  reoentijr  taken  flmn  the  tree;  it  ez- 
adeimuch  sap  during  the  procossof  combustion; 
aad  it  apponrs  to  uwc  its  bright  llauie  to  the 
ploitiful  and  progre«t(ive  evolution  of  hydrogen. 
The  eoaeb4ttaker  'very  ezteniiTdy  usee  aeh  tim- 
ber; and  the  cabinet-maker  often  passes  it  upon 
his  customers  as  fancy  wk  mI  <ir  cj^ron  ehony.  The 
timber  of  the  roots  is  oltcu  iiuely  veined ;  it  sotne- 
tiiaaf  haa  knotty  oonvolatioos  which  heentileUy 
memble  certain  animals  or  compound  figures  in 
natnre  or  in  art ;  and  it  is  usually  susceptible  of 
a  tine  polish.  The  bark  of  the  tree  is  used  for 
tuniag  oelf  deine,  and  for  dyeing  green,  blue, 
aad  black ;  the  asties  of  trunk,  root,  or  branches, 
are  comparatively  rich  in  potash;  the  'keys' 
were  formerly  gathered  in  their  green  condition, 
aad  pickled  with  aalt  and  vinegar  for  sanoe;  and 
(he  dried  aeed  was  in  high  repute  for  medidnal 
virtapff,  among  the  Ororkp,  tho  KomanBi  the 
Arabs,  and  the  early  English  physicians. 

The  weeping  ash,/VaxmM«  penduUt,  is  a  variety 
of  the  common  ash,  characterized  by  rapidly 
curved  and  deeply  pendnhms  brancht  :j.  It  was 
first  discovered  in  a  field  at  tlamblingay  in  (Jam- 


possesses  no  superior  point  of  either  utility  or 
beauty,  hnt  is  a  mere  enrioeity.  A  tree  of  it  up- 
wards of  TiO  feet  in  height  grows  in  the  Edinburgh 
B<Uanic  ( iiirduu.  .iiid  produces  sceci-i  ;  but  plants 
raised  from  its  seeds  have  the  pinnated  leaves  o£ 
the  eeoMttOii  adi.^The  wartod  aeh^  Fraximu 
rmoMt,  grows  wild  in  Norfolk,  is  distinguished 
from  othor  species  by  its  round  wurted  brandu  s, 
has  an  ornamental  character,  and  uaually  attains 
a  height  of  about  60  foet. — The  varione-leaved 
ash,  FraxiiM$  h^erophi/lla,  grows  wild  in  the 
woods  of  England,  is  di.'^tinguished  by  the  black- 
ness of  its  buds  and  by  having  its  leaves  tooth- 
serrated  and  both  simple  and  compound,  is  better 
adapted  to  utilii^  than  to  ornament,  and  nasally 
att;iiii8  a  height  of  alK)ut  JiO  feet. 

The  white  n=h,  Fraxiuu*  Americana,  is  a  lofty 
tree,  diilering  in  few  respects  from  the  common 
adi,  and  the  only  Amerioan  apeciee  which  liaa  yet 
lieen  proved  to  rival  the  common  ash  in  value. 
It  was  introduced  to  TWtain  from  N<Tth  America 
in  17:;i3,  and  iuis  long  been  known  in  Franco  and 
Gommny.  It  chiefly  abounds,  in  its  wild  state, 
to  the  north  of  the  rivi  r  Iludsnn  ;  it  preforiftde- 
cidedly  cold  climate,  by  the  si(l<  s  "t  swamps  and 
rivers;  and  it  usually  attains  a  hoiglit  of  80  feet, 
with  a  medium  trunk  diameter  of  3  feet.  Its 
bark  has  :i  wliitish  colour,  and,  on  large  trees,  ia 
deeply  fu)  ro\v>  <!.  and  divided  into  wiuarcs of  from 
one  inch  to  thrcn:  inciicK  in  diameter ;  i\A  trunk 
is  perfectly  straight,  and  sometimes  does  not 
ramify  till  the  hei^rht  of  upwards  of  40  feet  from 
tJie  ^'n.und;  and  its  1<  aves  are  12  or  14  inches  in 
length,  composed  of  three  or  four  oppc^te  pairs 
of  leaflets  with  an  odd  leaflet  at  the  end,  covered 
in  spring  with  a  light  down,  but  quite  smooth  in 
snmmor.  of  a  I"?ht  cri"-  <■>!  col-uron  the  upper  sur- 
face, and  a  whitish  colour  on  tho  lower  side.  The 


bridgeshire ;  it  usually  attains  a  height  of  only  timber  of  the  tree  has  a  rcdditili  colour.  The 
sboat  M  foet ;  and,  if  th<Nmi|^  ai^  constantly  leaves  of  the  white  ash  are  said  to  be  so  higUy 


protected  bv  fence,  it  is  hoth  a  ctiridu.*  ohject  in 
itself,  and  f<»rnjg  an  agreeable  circular  arlnmr; 
but  whcu  it  grows  within  acceb^  and  reach  of 
caltiei  it  is  otftain  to  he  deformed  and  irretriev- 
ably damaged. — ^The  yellow-liarked  ash,  Fnucimts 
ksj/ifbrt.  ie  also  n  variety  of  the  common  ash, 
characterized  by  the  yellowness  or  variegation  of 
its  liarik ;  andnsoally  grows  to  the  height  of  about 
39 feet— The  green  onried-Ieaved  ash,  FnsiMu 
atrotffrens,  is  likewise  a  variety  of  the  common 
a4h;  but  is  so  exceedingly  dwarfish  as  to  be  a 
awe  bculi,  tlie  oiily  slmtbby  phmt  of  the  genus, 
nnu^y  gT  <  i  ng  to  the  HQiputiaii  height  of  only 
4  feet. — The  horizontal,  the  erose-leaved,  tlie 
striped-barked,  horizontalis,  crosa,  striata,  and 
some  other  varietfoei  are  also  varieties  of  the  eem- 
t\t'<n  ash ;  and,  in  oomnioa  with  all  the  preceding 
varieties,  may  be  prop.t panted  from  buds,  layers, 
or  grafts. — The  simple-leaved  ash,  Fraxinm  aim- 
plmfolia,  is  regarded  by  some  as  a  variety  of  the 
c  inniioa  ash,  and  by  othern  as  a  v:iriety  of  the 
Frojcinu*  heteroihijlla.  It  is  distinfjuishcd  1>y 
ha?ing  leeves,  not  pinnated,  but  single :  and  it 
I. 


I'fTr  nsive  to  the  rattlL'siiaki-  that  that  formidable 
re-ptile  is  never  touiul  on  land  where  it  crow.s, 
and  it  its  ilie  practice  of  hunters  and  others  hav- 
ing occasion  to  traverse  the  woods  in  the  eom- 
mer-months,  to  stuff  their  shoes  or  boots  with 
white  ash  leaves  as  a  preventive  of  the  bite  of 
the  rattlesnake. — The  blue  ash,  Frm:in}U  qmd- 
rangvlatOf  grows  wild  in  Tcneesee  and  Ken- 
tucky, and  was  introduced  to  Great  Britain  in 
l'^22.  It  frequently  attnins  a  hei;^lit  of  up- 
wards of  70  feet.  Four  opposite  membranes, 
of  a  greenish  odour,  and  three  or  four  lines 
broad,  extend  throughout  the  length  of  the 
young  shoots,  to  vvliich  the  leaves  are  attached; 
but  ^[ter  the  third  or  fourth  year,  these  mem- 
branes disappear,  and  leave  only  the  traces  of 
their  exisitence.  This  species  is  so  extensively 
and  riclily  useful  in  its  native  country,  as  to  he 
well  worth  cultivation  in  the  woods  of  Europe. 
—The  red  aeh,  Freunmu  toamitota  or  puiteeetu, 
grows  wild  in  Pennsylvania  and  some  adjoining 
districts.  It  is  a  beautiful  tree,  and  attains  the 
height  of  GO  feet.  Its  bark  is  of  a  deep  brown 
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colour ;  and  its  timber,  in  «  ntttore  flate,  ii  of  a 

brighter  red  than  that  of  the  oommoa  aah. — Tlufi 

green  ash,  Fr<i.n'„itji  i  iridic,  concolor,  or  acumi- 
nata^ grows  wild  in  reuusylvaaia,  Mid  is  easily 
recognised  by  the  brilliant  greoi  of  both  surfaces 
of  its  leaves.  It  is  perfectly  hardy  in  Great  Bri- 
tain, and  is  much  esteemed  for  the  beautiful  tint 
of  its  foliage. — The  Carolinian  ash,  Fraxinus  pfa- 
tyoarpa,  grows  wild  on  the  marshy  borders  of 
creeks  and  rivers  in  North  Ckrolina.  It  rarely 
exceeds  ?,0  feet  in  lieitrlit,  bnt  has  a  beautiful 
foliage. — ^The  black  or  water  or  elder-leaved  ash, 
Fraxintu  gamhucifolia^  grows  wild  throughout 
the  northern  ^vition  of  the  United  States,  and 
w:i3  introduced  to  Orcnt  Britain  in  18()0.  It  has 
decidedly  aquatic  habits,  loving  a  swampy  poil, 
exposed  to  iuuudations ;  and  it  attains  a  height 
of  dO  or  70  ftet.  Its  buds  are  of  a  deep  blue 
colour ;  its  young  shoots  are  a  bright  green,  tem- 
porarily dotted ;  its  bark  is  of  a  duller  hue  and 
less  deeply  furrowed  than  that  of  the  white  ash, 
and  has  the  laTers  of  its  epidermis  applied  in 
broad  sheets;  and  its  timber,  in  a  mature  condi- 
tion, is  brown,  and  finer,  totirijhcr,  and  more  clas- 
tio  than  that  of  the  white  ash,  but  less  durable 
when  exposed  to  alternations  of  dryness  and  mot»' 
ture. — The  munerous  other  species  and  varieties 
of  American  ash  have  not  yet  Ixcn  fairly  investi- 
gated as  to  their  useful  properties ;  but  they  grow 
freely  in  our  gardens,  they  generally  possess  beau- 
tiM  foliage,  they  promise  to  be,  without  OXOep- 
tion,  pleasingly  ornamrntal,  and  all,  or  very  nearly 
all,  probably  form  both  tine  trees  and  valualile 
timber^The  Aleppo  ash,  Fraxinu»  UiUueifdia, 
introduced  from  the  Levant  in  1710,  is  a  mere 
shrub  of  six  ft  et  in  height,  but  forms  a  charniing 
member  of  a  shrubbery. — (Jilpins  Fore^*  SreDf-n/. 
— The  Gardener's  and  Forester's  Guide, — Treaiise 
on  OnuuMntal  Pitting.'— Lovdon^t  Enejfdopadia 
of  Plantg. — Miller's  Gardener's  Diction. — NkoVs 
Planter  X  (Wettdftr.  —  Marshall  on  Pln,ithi<f. — 
Dojfit's  Praciimi  Uuabamit^. — Pontet/'s  ProjiiaUe 
Planter.-"^  Joki^  Sinelair**  Omend  Report  ^ 
Scotland. — iSir  John  Sindair^s  Code  of  Agriculture, 
—  Withering's  Bntamf.  —  Anurimn  Joumed  of 
^ieace  and  Arts,  vol.  xxiii. 

ASH  (FiAWSBiKo),— botanically  Ormu.  A 
small  genus  of  ornamentalf  deciduous  trees,  of 
the  olive-tree  tril)e.  They  grow  to  the  height  of 
about  30  feet,  and  carry  white  flowers.  Only 
five  species  ate  known  to  OS,  the  European,  the 
Amsricail,  the  striated,  the  many-flowered,  and 
the  manna.  The  European  flowering  ash.  Or- 
nus  £uroj>aay  was  formerly  ranked  as  a  true 
ash,  and  called  Fnximu  ernif^<— and,  in  fact, 
is  still  very  frequHitly  So  designated.  Its  leaf- 
lets are  of  a  fine  green,  attentuite<lly  lauee- 
sbaped,  smooth,  serrated,  placed  a  good  way 
asandw  along  the  midrib,  in  three  or  four,  with 
usually  an  odd  one  at  the  end;  the  mi<brib  is 
long,  but  not  straight ;  tlie  flo^vcrp  are  produced 
in  large  bunches  at  the  ends  of  the  shoots ;  the 
buds  begin  to  swell  in  autumn,  and  have  a  black- 


ish hue ;  and  the  brandies  fanve  nearly  the 

api)earanoe  in  winter  as  those  of  the  common 
ash,  but  arc  darker  in  colour.  The  flowers," 
remarks  II anbury,  "  exhibit  themselves,  not  in  a 
gaudy  drees,  but  in  » loose  easy  manner,  ail  orer 
the  tree,  which,  together  with  the  screen  leaves 
peeping  from  amongst  this  white  b!<u)in.  main 
the  appearance  extremely  pleasing." — The  Ameri- 
can species,  Omus  Americana,  was  introduced 
from  North  America  in  1812.  It  is  quite  hardy, 
and  usually  attains  a  height  of  abou  t  i  ff-et  — Tli  j 
striated  species,  Ornus  striata,  was  introduced  lVi<m 
North  America  in  liil8;  and  is  also  quite  hard/.— 
The  many-flowwred  spedes,  Omn»  jCsriShMdb^is  a 
native  of  Nepal,  and  was  i.ntroduc<'d  to  Oroat  Bri- 
tain in  It  is  called  l)y  the  Ncpalese  Vvlt^tx 
and  tulia^uo ;  and  in  Britain,  it  is  somewhat  t«a- 
dor.— The  manna  species,  0mm  ratumUfaUa,  is  a 
native  of  Italy,  and  particularly  abounds  on  the 
skirts  of  the  tnountains  of  Calabria.  It  wis 
formerly  regarded  as  a  true  ash,  and  called  Fnu^ 
uHis  retund^Uiu;  and  it  still  oeoasionaily 
that  name.  In  Britain,  it  is  a  hardy  phint,  but 
seldom  attains  a  height  of  more  than  2')  fet.'t.  Its 
leaflets  are  shorter,  of  a  darker  green,  and  more 
deeply  serrated  than  those  of  the  common  aih, 
and  they  are  neady  sesdie.  The  weU-known 
medicinal  snb-;f ;iTif.»  called  manna, — a  mild, 
slightly  nau^cnu8,  highly  sacciiariue,  concrete 
mucilaginous  juice  —  is  obtained  partly  from 
Fraxinus  rirgaia,  partly  from  SOme  other  Wfb- 
cics  of  ash,  and  partly  from  7'aniarix  mah- 
ni/era,  but  principally  from  Omtis  rotvndifolia. 
From  the  middleof  June  till  the  end  of  July,  the 
mannsrgatherers  make  n  horisontal  ineiaon  is 
the  stem  of  the  trees;  and  on  next  day,  tbey 
deepen  this  incision,  and  so  insert  a  maple-leal' 
as  to  form  a  sort  of  cup  for  the  reception  of  the 
»uding  juioe  or  gum.  Straws  or  small  Ints  ef 
reeds  or  twigs  are  also  placed  in  contact  with  the 
oozing  fluid  ;  and  the  «*;tlrictites  which  form  m 
these  siiiail  bodies  are  separated,  and  sold  as 
manna  of  the  finest  quality,  under  the  name  of 
manna  in  tears.  The  smallest  pieces  of  the  exu- 
dation form  the  manna  in  s<>rt8  or  flakes  ;  and  the 
common  or  fat  manua  hi  usually  mixed  wiiii 
earthy  or  other  foreign  ingredients,  and  is  shraji 
of  the  worst  quality.  The  exudation  of  each  tree 
generally  continues  during  about  a  month  afVcr 
the  making  of  the  incision.  The  manna  on  which 
the  Isniditcs  fed  in  the  wilderness  was  pcodnead 
by  minde ;  and  probably  had  not  one  ehaiactsr- 
istic  property  in  common  with  the  maiuiaof  con- 
meroe.  The  manna  flowering  ash  forms  in  Bri- 
tain a  decidedly  ornamental  tree.— Zeiid^— ' 
Miller. — Marshall. — KeilK%  JSotameal  Lexicon,— 
The  London  Dispetuaiorjf^AndenoH^t  (ktmtt- 
cial  Uiaionary. 

ASH  (HomcTAnr), — botaaieally  Pifnu  war 
jHtria.  An  indigenous  deciduous  tree,  closely 
allied  to  the  service-tree,  the  pear-tree,  an  !  thf^ 
apple-tree,  and  producing  blossoms  of  the  rusaoe- 
ous  order.    It  is  popularly  called  roan-tree  er 
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rovaa^  in  Scotland  and  the  north  of  England, 
nd  fwdHaMi  uid  quiekmine  in  the  oentral 

.iri(i  southern  distrL'ts  of  England;  and  till  quite 

r-.-Criith",  it  was  h"t!vnic?i!!v  called  Sorbus  annt- 
parui.  \i6  oroinary  Lugiibii  name  of  mouutuiu- 

aih,  though  aniveinl  ameng  the  edaeated  dMses 

of  Great  Britain,  is  an  outrageous  misnomer ;  for 
the  tree  possesses  no  characteristic  property  in 
c(«iuaon  with  the  fraxinus  and  the  ornus  genera, 
cioapt  lenie  remote  r^semUaiioe  in  the  foim  nnd 
disposition  of  the  lea£ 

The  stem  of  this  tree  is  covered  with  a  smooth 
gny  bark ;  the  branches,  while  young,  have  a 
fupliih  Isown  boxk;  tiie  lanTes  we  pinnnted, 
nd  eoBfliit  of  eight  or  nine  pairs  of  leaflets,  and 
a  t/rminating  odd  one;  each  leaflet  is  about  two 
iaches  long,  and  half  an  inch  broad  toward  the 
,  btis,  terminates  in  an  acute  point,  and  is  sharply 
^  lenated  in  the  edges ;  the  leaves  of  young  trees 
j  have  on  their  lovTcr  surface  in  spring  a  hoariness, 
'  which  disappears  about  midsummer,  but  the 
,  leaves  of  older  trees  have  little  of  this  hoariness ; 

the  flowers  are  pirodQoed  at  the  end  of  the 
'  branches,  in  large  bunches,  almost  in  tlie  form  of 
umbels,  and  they  appear  in  May,  are  white  in 
eobur,  and  consist  of  five  spreading  concave 
petib  naufair  in  shape  to  those  of  the  pear-'tree, 
but  snudler ;  and  the  fruit  consists  of  roundish 
berries,  with  a  depressed  navel  on  the  top,  ^oyt- 
iag  in  large  and  beautiful  bunches,  and  becoming 
1^  and  hriniaatly  red  in  autmun. 

This  tree  grows  wild  in  most  parts  of  Great 
Britain  :  and  is  naturally  propn^ted  by  birds 
miQg  its  berries,  and  afterwards  dropping  the 
)  emtsincd  sseds.   In  the  south  and  the  <K»ta«  of 
:  Ba^nd,  it  is  usually  eat  down  and  reduced  to 
'  underwood,  and  is  in  con?cqucncc  seldom  seen  of 
I  aaj  considerable  size ;  but  in  Wales,  iu  the  north 
I  «f  Sogland,  and  in  the  south  of  Scotland,  it  very 
leaenllygrowsand  flourisbeotothehdght  of  about 
*'fect;  and  throughout  t\v-  Scottish  liii^hlands, 
1  even  in  situations  nearly  i:.(>(M)  feet  above  the 
I  level  of  the  sea,  it  ufteu  attaius  a  still  greater 
luigbttandnansJljoontrihutesamost  ornamental 
\\  feuure  to  the  close- views  of  gorgeous,  grand,  and 
thniiing  landscapes.    '*  In  the  Scotti.sh  High- 
I,  hoda,"  remarks  Gilpin,  *'  it  becomes  a  consider- 
'■ible  tree.    There,  in  some  roekj  mountain, 
covijred  with  dark  pines  and  waving  birch,  which 
'  c^t  a  solemn  c^loom  over  the  lake  below,  a  few 
j  OMutain  ashes  joining  in  a  clump,  and  mixing 
.      them,  have  a  fine  eflfeot.  In  summer,  the 
Hght  green  tint  of  their  foliage,  and  in  autumn 
J|  the  glowin^T  lu  '-rics  which  han^?  clustering  upon 
then,  contrast  beautifully  with  the  dce{K'r  green 
^    the  pines;  and  if  thef  are  liappily  blended, 
tnd  not  in  too  luge  a  proportion,  they  add  some 
'  of  the  most  picturesque  furniture  with  which  the 
fides  of  those  rugged  mountains  are  invested." 
The  mountain-ash  is,  beyond  all  question,  a  most 
handsome  tree  hoth  in  itself  and  in  good  group- 
,  in?  with  troos  (<i  other  form  and  f  tliagc  ;  and 
were  it  as  raru  and  tender  as  it  is  plentiful  and 


hardy,  it  would  undoabtedlj  be  a  high  and  uni- 
versat  ihvoutite.  But  it  has  suffered  great  dam- 
age to  its  fame,  both  1>y  V>ein;j  '^rncrally  treated 
a?  underwood  in  En?;land,  and  by  being  profusely 
and  without  any  Hurt  of  foil  grown  as  the  com- 
mon shelter  of  eottafe-gardms  in  Sootbnd.  Its 
hardiness,  its  facility  of  growth,  its  accommo- 
dating habits,  and  certain  strong  associations  of 
superstition,  have  occasioned  it  tu  staud  as  almost 
the  sde  guardian  of  an  enormous  proportion  of 
the  smallest  and  poorest dass f»f  Soottish  gardens, 
or — what  is  still  worse — have  condemned  it  into 
aocompaniment  with  only  the  commonest  poplars 
and  the  tree  willows.  Tet  so  mightj  is  its  heauty 
that  it  triumphs  over  all  this  mass  of  Tulgariza- 
tion,  and  takes  its  plac(»  among  many  of  the 
costliest  and  most  tasteful  sylvan  groupings  of 
suburban  Tilla-^prounds,  and  shares  the  attention 
of  the  nurseryman,  in  oommon  with  the  rhus,  the 
robinia,  the  glcditchia,  the  ailantlius.  and  all  the 
other  deciduous  beauties  of  the  arboretum,  as 
one  of  the  pet  plants  of  sylvan  decoration. 

The  mountainr«sh  has  long  and  undeserredly 
been  regarded  as  of  very  trifling  practical  value. 
But  it  grows  well  on  dry  and  rocky  soils,  in  ex- 
p(«ed  and  elevated  situations,  aud  might  advan- 
tageously be  employed  for  purposM  of  sheltw. 
Its  stem,  when  of  healthy  growth,  is  long  and 
straight ;  its  timVit  r  is  hard,  compact,  heavy,  and 
tough ;  and  its  shoots  from  the  stool  are  gener- 
ally numerous,  straight,  and  long.  It  appears 
well  worth  the  planter^S  notice  as  underwood;  it 
would  yield  large  and  profitable  returns  if  grown 
for  timber  upon  high,  dry,  rocky  grounds,  which 
yield  little  pasturage,  and  are  ID  i^pted  for  any 
other  tree ;  its  branches  and  young  stems  make 
excellent  stakes  and  hoops  ;  its  shoots  from  old 
stools  are  well  suited  for  whip-stocks,  goads,  and 
various  agricultural  tools ;  its  spray  and  smaller 
branches,  as  well  as  its  brushwood,  mahe  excel- 
lent fuel ;  and  its  tiTnl)er  is  commended  by  the 
whcchrright  for  being  all  heart,  and,  when  the 
trees  are  large,  can  easily  be  sawn  into  plauks 
and  hoards,  and  devoted  to  a  great  diversity  of 
use.s.  But  one  purpose  for  which  many  of  the 
peasantry  of  Scotland  Btill  continue  to  use  it — 
the  superstitious  prevention  of  evil — ought  to  be 
everywhereand  moetstringently  disoountenanoed. 
Not  only  are  trees  grown  in  the  vicinity  of  cot- 
tage!', but  bran  lv  s  ur c  hung  over  doorways,  and 
in  stables  and  cowhouses,  as  spells  against  the 
power  of  Ihlries,  wit<Aes,  and  warlocks.  This 
fact  is  a  horrifio  outrage  upon  the  professed 
Christianity  of  our  country;  it  indicates  a  dis- 
mally low  condition  in  even  the  ordinary  educa- 
tion and  common  sense  intelligence  of  a  large 
proportion  of  the  people ;  and  it  would  harmonise 
far  more  with  the  dark  heathenism  of  tlie  pagan 
age  of  our  remote  ancestors,  than  with  the  re- 
puted enlightenment  of  Britain  in  the  nineteenth 
century.  The  whole  suporstition  of  the  roan-tree, 
in  was  directly  and  deeply  hcathrnlsh  in  its 
origin ;  and  stumps  of  the  tree  may  still  bo  seen 
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in  many  old  borying-plaoes,  or  near  the  circles  of 
Drttidtcal  tcmpks,  whose  vile  orgies  wore  per^ 
formed  in  a?:s;icint  ion  with  the  shade  and  branch'-s 
of  the  tree  as  accessories.  In  Russia  the  ripe 
fruit  of  the  mountain-ash  is  used  extensively,  in 
a  variety  of  wayt»  as  an  aitk^  of  food/  It  is 
used  to  form  a  liquor  which  is  much  e8tepiii'''l  af? 
a  stomachic,  an  airrecnlsV  bittrr.  and  for  diti'using 
a  glow  over  tlie  gyntcm  during  tlie  winter  months. 
To  make  this,  take  a  email  cask,  two-thirds  foil 
of  the  ripe  horise,  picked  and  clt  :\ni  •]  -.  till  it 
with  strong  spirits,  and  allow  it  to  stand  in  a 
cold  oellar  for  twelve  months.  Then  run  otf  the 
spi  rit,  whieh  hae  become  completely  impregnated 
with  the  colour  and  flavour  of  the  fruit,  and 
comes  away  perfectly  pure,  the  maccratnd  \kt- 
ries  remaining  at  tho  bottom.  The  spirit  or 
tincture  is  then  bottled.  The  boon  or  lower 
class  make  tiseof  the  vatly. '  >r  common  fermented 
spirits  of  the  country,  for  the  :i1  >  >vc'  pnrpo??,  while 
the  nobility,  the  higher  orders  of  the  people,  and 
foreigners,  employ  gin,  brandy,  rum,  or  other 
spirits.  A  glass  or  two  of  this  liqnor  is  taken 
each  f^ircnnon  dTirinjT  the  \vintcr-Tn':nths,  and  it 
generally  makes  its  appearance  at  lunch.  An- 
other application  of  the  fruit  of  the  rowan-tree 
as  an  artide  of  food,  is  in  the  fatia  of  j^y,  jam, 
or  preserve.  To  ninko  the  y  ]]y,  ptit  tin.'  ^^•rn.-■s, 
when  riijo  and  cleanly  pifk<-'d,  into  a  lai-;;o  jar. 
which  is  to  be  placed  either  in  an  oven,  or  in  a 
saucepan  of  boiling  water,  until  they  part  with 
their  juice.  Strain  through  a  fine  sieve,  but  do 
not  press  the  berries;  weigh  the  juice,  and  add 
to  it  an  equal  weight  of  loaf  sugar ;  boil  them 
together  until  they  acquire  a  proper  consislenoe. 
Rowan  jelly  thus  made  has  a  pleasant,  slightly 
bitter  taste,  and  in  appearance  rei<cTii1iles  that 
made  from  red  currants.  It  is  eaten  in  consider- 
able quantity  with  partridges,  the  diffioent  va- 
rieties of  fowl,  &c.,  which  arc  to  be  had  in 
any  quantity  at  a  trifling  pincc  and  constitute  a 
daily  disb.  The  jam  is  made  in  the  same  man- 
ner as  that  ni  the  gooseberry,  or  any  olSter  spe- 
cies of  fruit,  and  forms  a  good  remedy  in  stomach 
complaints  and  sore  throats.  lastly,  the  berrios, 
towards  the  end  of  the  season,  when  ri]ie,  are 
collected  in  great  quantities  by  the  boors,  for 
their  own  eonsumption,  and  for  that  of  the  nobles 
on  whoso  estate  they  live;  and  are  salted,  along 
with  various  sorts  of  wild  bcrrirs.  :iiid  preserved 
amongst  their  winter  store  in  the  ice -cellars. 
During  the  winter  the  berries  thus  kept  form  a 
part  of  their  daily  meals,  and  are  reckoned  an- 
tiscorbutic. 

The  mountain-asli,  though  preferring  a  drj' 
soil  of  medium  quality,  will  grow  upon  almost 
any  soil,  whether  diy  or  moist,  strong  or  light, 
deep  or  shallow,  fine  or  coarse,  moderately  vege- 
table or  almost  wholly  mineral ;  and  though  un- 
able to  bear  much  wet  without  considerable  de- 
triment,  it  perfectly  braves  the  bleakest  situation, 
the  coldest  exposure,  and  the  fiorcct  and  most 
frequent  blast. — Sowings  of  its  berries  for  nur- 
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sery-propagation  diould  be  made  about  half  «n 

inch  deep ;  and  the  young  plants  will  appear  in  the  ' 
following  spring'-  find  ou^dit,  a  t  wilv»'inonth  after-  , 
wards,  to  be  planted  out  in  the  nursery.    The  • 
seed-bed  ought  to  be  kept  clear  of  weeds ;  the  I 
ywmg  plants  ought, in  Ary  weather,  to  beoocn-  [ 
sionally  refreshed  with  artifit^ial  waterings  :  rvnd. 
after  they  are  planted  out  in  the  nursery,  ail 
forked  shoots  ought  occasionally  to  be  removed,  ^ 
and  the  spaces  between  the  rows  oocasionally  ; 
cleaned  and  stirrsd  with  the  hoe,  till  the  plants  ' 
are  of  sulficicnt  size  to  >»o  removed  to  their  final 
situation.   Propagation  of  the  mountain-ash  may 
likewise  be  effected  by  outting  down  a  tree  <doae 
to  the  ground,  layering  the  shoots  from  tlie  sto^d 
next  year  in  the  same  manner  as  carnations,  and 
removing  the  rooted  layers,  a  twelvemonth  after, 
to  the  i^ts  where  they  are  destined  pennanently 
to  grow.  Bu 1 1  rocs  raised  fro ni  1  ay ers  are  neither 
so  straight,  so  lar<;t>.  nor  so  handsome  as  trees 
raised  from  seed. —  O'Ujnii't  J-'ored  Scenery, — 
ITieoF*  Pkmfer^t  KalendaK—Sir  John  Sindair'* 
Code  of  A(jricnltv    — <,'en<ral  Jiq^ort  of  Sci^Umd, 
— Afar/iAall  on  Planning,  T'Sorbps. — Miller's  (/nr~ 
<L',t/>rs  Dt'ctiouari/,  V.  SoKBcs, — Dr.  1/oicimm  in  , 
L'diidturffh  Journal  of  Natural  History.  \ 

A8HB8.   The  earthy  and  saUne  lemaina  of 
the  combnstinn  of  vegetaVdos.  animal  substances, 
<ir  mi.xtures  of  minenils  with  vegetable  or  animal  I 
mutters.   Most  ashes  whicii  meet  observation,  or  > 
can  be  employed  for  nsefVd  purposes,  are  obtained 
from  fresh  or  recent  plants,  or  from  such  dead 
ve^'j-table  matter  as  Ftill  retains  it?  filirous  or 
cellular  character ;  but  many  are  obtained  also 
from  hardened,  altered,  and  anrient  v^etnble 
matter,  in  the  form  of  coal, — many,  from  mix- 
tnros  of  vegetable  and  mineral  matter  in  the 
form  of  sward, — some  from  mixiuree  of  princi- 
pally a  miners!  dianuiter  in  the  form  of  dny^ 
or  loamy  soil, — some  from  inbfflaaces  almofll 
wholly  animal, — some  from  miTtnres  of  vege- 
table, animal,  and  mineral  matters,  in  the  form 
of  the  refose  of  yaida, — and  some  from  other  het- 
erogeneous oomponnds,  of  very  diterrified  form 
and  character.    Whfn  either  sound  or  decayed 
plants  are  burnt  in  the  open  air,  and  most  of 
their  substance  is  evaporated  or  dispersed  by 
thorough  eombitstioQ,  an  impalpable  and 
bustilde  powder  remains,  of  a  flaky  appearance, 
of  a  whitish  colour,  soft  to  the  touch,  and  desti-  \ 
tute  of  both  taste  and  smell.   This  powder  is  the 
only  true  vegetable  ash,  the  most  Tshiable  part 
of  all  the  substance  which  are  usually  designated 
vej?etable  ashes,  and  even  the  type  of  &U  the 
varieties  of  the  residue  of  CMnbustion;  yet  it 
very  rarely  exists  in  a  pure  condition,  it  poeoeeses 
a  wide  diversity  of  chemical  charactw  coire-  ' 
s])onditicr  to  tho  different  kinds  of  plants  from 
which  it  is  obtained,  and  it  is  almost  always 
modified  in  both  character  and  action  by  an- 
bumt  portions  of  the  plant,  or  Ly  the  mineral  ' 
and  animal  ingredients  with  which  it  is  niiTpd. 
Ashes,  therefore,  in  the  practical  sense  of  the  ^ 
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word,  or  when  spoken  of  in  their  connexion  with 
agriculture,  must  not  be  further  identified  with 
1Mb  powder  than  in  oheniioftl  an$ljm  of  their 

J  characteristic  and  most  valuaMc  clement ;  but 
'  must  be  understood  to  include  thu  cliarred  debris 
,  of  half-burut  wood,  the  smouldered,  shriTelled, 
.  and  extiooated  Imitm  and  stems  of  half-burnt 
herbg,  the  calcined  residue  of  burnt  sward  and 
j  cl.iy,  tbf>  indnoratcd  remains  of  Imrnt  bones, 
hair,  and  horns,  the  cinders  of  hulf-burnt  coice 
and  eoal,  the  pfomiseaoos  contents  of  every  kind 
of  ashpit,  the  heteroprenefms  residue  of  the  cora- 
I  bastion  of  all  sorts  of  rubbish,  and  even  the  pow- 
'  decTf  portions  of  the  matter  ejected  by  volcanoes. 

Aabes  have,  in  all  ages,  hdd  a  oonspicuons 
[  pbice  among  manures  ;  but,  in  consequence  of 
I  their  very  diversified  nature,  they  have,  as  a  whole, 
been  alwajs  ill  understood.   Both  the  ancient 
Jews  and  the  andent  Rotnaat  burnt  their  etnb- 
ble;  and  the  ancient  Britons  bnmt  both  t<t>  ir 
stubble  and  their  straw,  and  soatt  r'^d  the  ashes 
over  their  land.    Cato  recommends  the  ashes  of 
<  the  twigs  and  branches  of  trees  as  manure ;  Pal- 
iadius  says  that  this  manure  will  muntain  land 
'  in  ;_'o<h1  cuiiditit-n  during  five  years;  and  a  ^<rr- 
mau  writer  <if  the  sixteenth  century,  states  that 
the  fanners  of  Lombardy  regarded  ashes  as  a 
,  nraeh  better  manure  than  dung.  Baoh  erude 
notions  show  that  ashes  were  b'-tli  greatly  and 
I  igntirantly  apprpciated.    Even  British  farmers 
'  of  the  present  day  universally  employ  this  man- 
I  nre,  and,  in  the  great  majority  of  instanoes,  seem 
unaware  of  the  wide  diversity  of  its  composition, 
and  the  preci'ie  character  of  its  various  modes  of 
'  aciiun ;  and  not  a  fc-w  of  them  commit  egregious 
I  errors  in  applying  it,  and  are  quite  unable  to 
aoooimt  for  its  highly  fertilizing  power  in  some 
drciim«tancea.  and  its  utter  usclessness  in  others. 
The  ashes  of  wood,  turf,  and  coal,  when  these 
I  tnbeteaoet  are  used  as  domestic  fuel,  are  often 
'  mized  up  with  the  ordinary  contents  of  thefarm- 
yurd  dunghill;— aii'l.  in  this  ca^i-.  they  occa?inn 
little  difference  in  the  properties  of  the  com- 
I  pound  manure;  but  when  they  constitute  the 
I  prinfllpal  mass  of  a  doi^hcap,  as  in  towns  and 
'  at  cott:ijes-.  th.  y  necessarily  rule  thi'  aeliuu  ,if 
E  the  manure  in  all  its  intermixtures  wiih  the 
'  Soil ;  and  when  tliey  are  applied  alone,  they  very 
,  generally  act  beneficially  both  as  diluents  and  as 
top-dressings, — in  the  f'naer  case,  loosening  rinrl 
;  stimnlatin;^  clara.  and  heavy  teimcious  loams, — 
j  and,  in  the  latter  case,  strengthening  the  her- 
:  bage,  imim>ving  its  quality,  and  encouraging  the 
growth  of  white  clover.   In  order  to  give  a  full 
■  riew  of  this  important,  universal.  :ind  cxceed- 
'  in^ly  diversified  manure,  we  shall  tirst  take  a 
general  notice  of  vegetaUe  ashes,  and  next  par- 
ticular and  successive  notices  of  wood  ashes,  peat 
a-h<.-s,  turf  asheg,  straw  n^sheK,  S'-'ap  h-iiler's  ashes, 
coal  ashes,  bone  ashes,  clay  ashes,  and  volcanic 

ViffOabU  iixAsSiP— The  ashes  of  TSgetables  vary 
in  composition  acoording  to  the  nature  of  the 


phnt.  the  quality  of  the  soil  in  which  it  grows, 
and  the  chemical  character  and  action  of  the 
manure  with  which  the  soil  is  mixed.  Plants 
which  grow  in  a  silteiiius  soil  yield  ashes  which  . 
arc  richer  in  silica  than  thrw  of  plants  of  the 
same  kind  which  grow  upon  calcareous  soil ; 
plants  which  grow  upon  a  calcareous  sand, 
and  plants  which  grow  upon  a  granitic  sand, 
wh^^n  these  sand.-?  have  been  treated  with  the 
same  kind  ui  manure,  yield  the  same  kind  of 
ashes ;  and  different  kinds  of  plants,  though  I 
grown  on  one  kind  of  soil,  with  one  kind  of  both  j  | 
manure  and  culture,  yield  ashes  of  either  differ- 
ent constituent  ingredients,  or  of  different  pro- 
portions of  the  same  ingredients.  Tet  the  con-  . 
stituents  of  ashes  of  all  varieties  seldom  if  ever  - ' 
exist  in  the  ashes  in  the  same  state  in  which  . 
they  existed  in  the  plant ;  but  are  almost  always, 
or  perhaps  without  exceptions,  the  altered  rsndta 
nf  C' >iuhustion.    rota.sh,  soda,  lime,  silica,  mag*  | 
nesiii,  til  ■  oxide  of  iron,  the  oxide  of  manganese, 
chlorine,  phosphoric  acid,  carbonic  acid,  and  sul- 
phuric add,  are  the  substances  which  usually 
constitute  the  ashes  of  land  plants ;  and  alumina 
and  oxide  of  copper  have  occasionally,  yet  very 
seldom,  lieen  detected.    Of  these  substances  pot- 
ash, soda,  lime,  nuignciiia,alumina,8ilica,  iron,  man-  ,  1 
ganese,  and  copper,  possen  the  chemical  chaiao  | 
ter  of  bases,  while  eliloriue  and  the  three  acids  ' 
operate  as  combining  and  neutralizing  powers : 
so  tiiat  iiiuny  suits  of  a  nature  to  exert  distinc-  , 
tive  and  even  enei^tio  msnnrial  action  may  be  j 
formed, — particularly  sulphate  of  soda,  sulphate  ! 
of  magnesia,  chl oridL-  of  sodium  or  common  salt,  I 
i>oue-dust,  or  pho^^piiate  of  lime,  alum,  copperas,  i 
gypsum,  and  a  kind  of  bone-dust,  salt  of  iron,  or  j 
phosphate  of  iron.    Some  of  the  lalts  derivable 
from  the  combination  of  the  bases  and  the  acids, 
such  as  the  compounds  of  potash  and  soda  with 
d^rine.  silica,  carbonic  acid,  and  sulphuric  acid, 
ate  solubl  in  wat  r  ;  while  others,  such  as  the  < 
compoiindH  (;f  lime,  and  one  or  two  of  the  other 
bivscs,  with  silica,  carbonic  acid,  and  phosphoric 
add,  are  insoluble*  More  than  une-half  of  the  < 
entire  bulk  of  the  ashes  consists,  in  very  many 
instanri  V.  of  carbonate  of  lime.    The  quantity  or 
proportion  of  ashes,  obtained  from  plants  which  . 
have  been  dried  in  the  air,  varies  from  1^  to  3^,  ;  I 
and  even  6  per  c^i.  of  their  weight,  and  is  af-  { 
fected,  not  only  by  the  genus  or  speeies  of  the 
plants,  by  the  ai?;rre?ate  amount  of  their  ex- 
posure to  the  hun,  and  by  the  character  of  the  | 
soil  in  whidi  they  grew,  but  also  by  the  peculiar  ^ 
secretions  or  constitution  of  the  different  parts  of  I 
individual  plants,  and  even  by  accidental  circum-  ■ 
stances  in  the  same  part  of  two  plants  of  one  i  j 
species.  j  | 

Very  carefully  dried  >jvocimens  of  plants  and 
parts  of  p}ant>,  uf  the  kinds  most  commonly  || 
cultivated,  were  analyzed  by  M.  Boussingault,  I 
and  ascertained  to  contain  a  percentage  of 
ashes  as  follows  :  —  wheat  straw  070,  wheat  i 
■024,  lye  straw  -03C,  rye  '023,  oat  straw  -051,  , 
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oats  *040,  potatoes  '040,  Iwet-root  '063^  tar- 
nips  *076,  Jerusalem  artichoke  '060,  stems  of 

Jerusalem  artichoke  "OiS,  white  penpe  'OSl,  pea 
straw  113,  clover  hay  077,  meadow  hay  OUO,  and 
meadow  idftcrgrass  *100.  The  ashes  of  varioDS 
plants  and  parts  of  plants  were  analyzed  by  M. 
do  Saussure  ;  and  the  results,  in  a  few  cases, 
were  aa  follows : — the  ashes  of  chestnuts  contain 
'180  per  oeat.  of  earthy  phosphates,  '280  of  phos- 
plukte  of  potash,  "030  of  sulphate  and  chloride  of 
potasli.  -rjTO  of  carbonate  of  potash.  •<y(^5  of  silica, 
i    and  003  of  metallic  oxides ;  the  ashes  of  buck- 
i .  bean  in  flower  contain  '150  per  oent  of  «&rthy 
j  I  phosphates,  *1S0  of  sulphate  and  chloride  of  pot- 
1 1  ash.  •liT'Z  of  c;irhonate  of  potash.  •O.'iO  of  earthy 
carlionates.  Kilii  of  silica,  and  '006  of  metallic 
,  oxides ;  the  ashes  of  buckbean,  cleared  of  seed, 
i  contain  060  per  cent  of  earthy  phosphates,  '080 
1    of  sulphate  of  potash,  140  of  chloride  of  pota.sh, 
•310  of  carbonate  of  potash,  '370  of  earthy  car- 
,  bonate,  *02H  of  silica,  and  '007  of  metallic  oxides; 
the  ashes  of  beans  oontaan  'SfiO  of  earthy  phos- 
phates, *43n  of  phosphate  of  potash,  '020  of  sulphate 
I  of  potash.  •()()!)  of  chloride  of  potash,  •*225  of  car- 
I  bonate  of  potash,  and  OOd  of  metallic  oxides  i  the 
ashes  of  wheat  stnw  contain  ■068  per  oent.  of 
earthy  phosphat'-.s.  -O.'iO  of  phosphate  of  potash, 
020  of  sulphate  of  pota.sh.  -030  of  chloride  of  pot- 
ash, '12o  of  carbonate  of  potash,  '010  of  earthy 
[  cariionates,  -615  of  sifiea,.and  -010  of  metal- 
•  lio  ondee ;  the  ashes  of  selected  wheat  contain 
•4-15  per  cent,  of  earthy  phosphates,  n^O  of  phos- 
phate of  potash,  mere  traces  of  sulphate  of  pot- 
i  ash,  002  of  chloride  of  potash,  150  of  carbonate 
of  potash,  '005  of  ttUoa,  and  '008  of  metallio  ox- 
ides ;  the  ashes  of  wheat  bran  contain  •4fi.'5  per 
cent,  of  earthy  phosphates,  SOO  of  phosphate  of 
,  potash,  '002  of  chloride  of  potash,  140  of  carbon- 
I  ate  of  potash,  '006  of  silica,  and  *00S  of  metallio 
oxides ;  the  ashes  of  Indian  corn-straw  contain 
'050  per  cent,  of  earthy  phosphates,  097  of  phos- 
.  phate  of  potash,  013  of  sulphate  of  potash,  "025  of 
I  chloride  of  potash,  '590  of  carbonate  of  potash, 
'010  of  earthy  carbonates,  180  of  siliaa>  and  '005 
I '  of  metallic  oxidef« ;  the  ashes  of  Indian  corn  con- 
!  I  tain  030  per  cent,  of  earthy  phosphates,  '475  of 
I  phosphate  of  potash,  -008  of  sulphate  of  potash, 
'003  of  chloride  of  potash,  '140  of  carbonate  of 
I    potash,  "OlO  of  silica,  and  '001  of  metallic  oxides; 
the  ashes  of  barley  straw  contain  '078  per  cent, 
of  earthy  phosphates,  *035  of  sulphate  of  potash, 
'lOOof  carbonate  of  potash,  '125  of  earthy  carbon- 
I  ates,  '570  of  silica,  and  "OO.")  of  metallic  oxides; 
and  the  ashes  of  barley  in  the  husk  contain  '325 
per  cent,  of  earthy  phosphates,  '092  of  phosphate 
of  potash,  '015  of  sulphate  of  potadi,  '003  of 
chloride  of  potash.  'IRO  of  carbonate  of  potash, 
'356  of  silica,  and  *003  of  metallic  oxides. 

The  constituent  ingredients  or  elementary 
combinations  of  ashes,  aa  we  already  hinted,  are 
not  in  the  condition  in  which  they  existed  before 
incineratinn.  <'.Tf:Mn  orcrivnic  acids  constantly 
exist  lu  plant?,  and  are  generally  iu  combination 


with  alkaline  mineral  bases,  particnlariy  witL 
potash,  soda,  lime,  and  magnesia;  and,  in  the 

process  of  incineraticin,  these  acids  are  df*8troyed, 
and  the  bases  which  were  comliined  with  them 
are  let  loose,  and  enter  into  combination  with 
carbonic  acid  to  form  the  carbonates  of  the  ashes. 
The  phosphates,  the  sulphates,  and  the  chlorides, 
however,  possess  the  power  of  resisting  a  high 
d^ree  of  heat,  and  pass  without  diange  Into  the 
ashes  from  the  plant.-«Bnt  when  vsgetable  ashea, 
as  in  many  parts  of  America,  are  obtained  in 
large  quantities,  and  subjected  to  the  process 
termed  leaching  for  the  preparation  of  ley,  they 
are  deprived  of  neariy  all  their  potash  and  soda, 
and  of  all  their  acids  except  the  phosphoric.  The 
residue  of  this  process,  therefore,  or  what  uT'- 
termed  spent  ashes,  are  fearfully  deteriorated  as  a 
manure,  and  owe  all  their  strength  to  their  snmll 
jwrtion  of  T)on6-dufit  salts,  and  their  vestiges  of  ' 
potash  and  soda  ;  and  they  ought  never  ti>  be 
used  on  a  wet  soil,  but  always  scattered  over 
light,  porous,  open  sandy  grooiuL  Tet  all  vt^e- 
tablc  ashes  derive  their  chief  manurial  value  from 
their  alkalies,  and  when  intended  to  be  used  for  ' 
fertilizing  soil,  ought  always  to  be  protected  from 
every  process  or  espoeure  which  might  depriw 
them  of  any  portion  of  their  alkaline  properties 
— One  important  lesson  from  the  snline  romp^i- 
tion  of  v^etable  ashes  is,  tliat  a  substitute  for  j 
them  aa  ^rtiliaers  may  be,  more  or  lees,  found  ■ 
in  almost  all  the  cheap  and  common,  salts  of  com-  | 
Tnorcc.  "  In  fact,"  ns  Dr.  Dana  remnrk?,  "  &1-  • 
most  all  salts  which  occur  in  a  large  way,  as  re- 
fuse materials  from  manufjactures  or  other  soun^ 
haTo  been  used,  and  all  with  greater  or  leas  soe- 
cess,  as  manures.  And  if  you  cast  yotir  eye  over 
thtt  acids  and  bases  of  common  ashes,  this  iiecm? 
quite  reasonable,  it  is  not  expected  that  a  plain 
&rmer,  possessing  little  or  no  diemtcal  kiM>w- 
ledge,  should  be  able  to  tell  beforehand  what 
the  effect  of  a  salt  would  bp,  applied  to  his  land  ; 
but  if  he  understands  what  the  composition  of 
adiee  is,  he  may  be  sure  that  in  any  quantity  In 
which  the  salt  is  likely  to  occur,  it  cannot  be  in- 
jurious, provided  it  is  mixed  up  with  plcntv  of 
mould,  and  a  little  ashes  or  alkali,  which  will  kill 
or  netttraliM  any  exoeia  of  the  poisonoua  add.** 
See  artidea  Saint,  Aikaimb,  Acim,  and  Mas> 

URB8. 

Wood  Athea. — The  ashes  of  timber,  or  of  the 
bilkts,  brandies,  and  spray  of  timber  trees,  are 

of  vast  importance  as  manures,  both  becnnae  of 
their  superior  alkaline  wealth,  and  on  account  of 
the  comparative  abundance  in  which  they  are  ; 
obtained  f^om  fuel.  The  fsrmers  of  some  parte  i 
of  Germany  esteem  them  of  SO  grsat  tnhie  as  to 
procure  them  from  a  distance  of  18  or  24  milc-4  ;  ' 
and  many  farmers  of  the  inland  counties  of  Eng- 
land, where  wood  is  the  principal  article  of  fuel, 
contract  with  cottagers  around  them  for  all  ibm 
ashes  they  accumulate,  and  pay  them  wholly  or 
partially  by  drawing  home  for  them  fai;put.^  in 
return.    Wood  aithes,  when  lixiviated  wiih  CoM 
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nter,  eontein  fUioate  of  potash  in  «ZMStlj  the 

I  nne  proportion  in  which  it  is  contained  in 
straw;  thij  also  contain  considorablo  quantities 
of  pbofiphates, — those  of  oak  4  or  0  per  ceni^  those 
I  df  firs  and  pines  from  9  to  15  per  cent.,  those  of 
;  hazel  12  per  cent.,  those  of  poplar  16|  per  cent., 
and  those  of  beech  iilwut  20  per  cent.  ;  they  pivc 
^  to  the  soil  out  of  every  four  hundred  pounds  of 
their  weight  from  oak,  or  out  of  enscy  one  htiii'- 
dred  pounds  from  beech,  as  large  an  amount  of 
jAosphatcs  as  is  yielded  from  every  460  pounds 
uf  fresh  night  soil ;  and  they,  in  consequence,  not 
oolj  correct  or  neutralize  into  uaefiil  salts  a  large 
praportion  of  any  acidity  which  may  exist  in  even 
the  sourest  laud,  Imt  ^nc^oroiisly  exert  the  very 
sjune  manurial  power  which  is  possessed  by  ftinn- 
yard  duug,  or  by  the  richest  composts.  A  seri- 
oo  pFMnUeal  error,  however,  is,  that  almost  all 
farmers  employ  wood  ashes  without  any  ili^crim 
ination  of  the  sorts  of  tiui^ 'r  from  which  they 
are  obtained ;  and  an  imporuut  theoretical  error 
into  which  the  discriminating  few  are  liaUe  to 
£J1  is,  that  the  comparative  superiority  of  differ- 
ent kinds  of  ashes  depends  more  upon  the  pro- 
portion of  phosphates  than  upon  tliat  of  potash. 
Trees  of  d^erent  genera,  and  even  of  dtfRsrent 
qieoies,  differ  widely  from  one  another  in  the 
proportion  of  potash  whicli  they  yield  by  incin- 
mtion;  and  were  they  classiiied  and  always 
tinated  aooording  to  that  proportion,  and  those 
yielding  Urge  quantities  of  potash  burnt  separ- 
at  ly  fr.iin  those  yieldinp;  small  quantities,  fenners 
would  be  able  to  make  both  a  more  judicious  and 
t  more  coonomioal  application  of  their  ashes  to 
the  soil.  Trees,  in  a  general  view,  make  a  plen- 
tiful yiehl  of  potash,  somewhat  in  the  degree  of 
their  hardness,  their  heaviness,  and  the  closeness 
if  tiior  texture ;  and  the  chief  of  them  may, 
apen  this  principle,  l)e  distributed  into  four 
ch??e', — first,  the  oak,  the  ash,  the  yew,  the 
beech,  the  chestnut,  the  pear,  the  crab,  the 
bUdcthom,  and  the  broom, — second,  the  elm,  the 
maple,  the  horaheam,  and  the  whitethorn,— third, 
the  pines  and  the  fir.s, — and.  fourth,  the  birch, 
the  alder,  the  p<:>j)lar.  the  hazel,  the  alder,  and 
the  wiUow.  When  six  loads  of  the  ashes  of  the 
liiit  class  are  soffident  for  an  aere  of  land,  ten 
or  twelve  loads  of  the  ashes  of  the  fourth  class 
may  1k!  required;  and  when  twelve  loads  of  the 
fourth  class  have  been  used  with  good  effect, 
t«dve  or  even  ten  loads  of  the  first  class  mij^, 
in  a  dry  season,  exert  so  caustic  an  influence  as 
tn  destroy  or  at  least  Kcrion?ly  damapje  the  crop. 
Ashes  of  furze  obtained  from  respectively  the 
Ume-kihi  and  the  bri<&-kiln,  onght  also  to  be  es- 
timated and  employed  in  the  same  proportional 
manner  as  the  ashes  of  different  classes  of  tim- 
ber. A  considerable  portion  of  the  limestone  in 
tbe  lime>1uln,  and  of  the  clay  in  the  briok-kiln, 
is  calcined  and  reduced  to  powder  by  the  action 

«jf  the  fire,  and  falls  to  the  bottom,  there  to  mix   of  silica,  aluiiiin;!  nn  1  '  xi  ie  of  iron 
with  the  ashes  of  the  furze  faggots ;  and  just  in  i  bonate  of  lime  and  magnesia ;  and  some  |)eat 
the  d^ree  In  whioh  calcined  links  is  a  more  I  ashes  from  FSchtelgebirge  were  fiound  by  Flken- 


powCTfnl  stimulant  than  burnt  day,  oQght  the 

proportion  of  matter  mixed  with  the  ashet  in 
the  lime  kiln  to  be  estimated  above  the  propor- 
tion mixed  with  them  in  the  brick-kiln.  Srery 
fiurmer,  in  &ct,  ought  to  asoertun  as  closely  as 
possible  the  comparative  alkalinity  and  causticity 
of  the  kind  of  wood  ashes  he  employs,  and  lioth 
to  proportion  the  quantity  and  modify  the  uses 
of  the  manure  according  to  its  power.  He  who 
treats  all  wood  ashes  alike  is  always  a  spend* 
thrift,  and  occasionally  a  depredator. 

J''.'(ii  As/iet. — ^The  a^ee  of  peat,  dried  bog,  de- 
cayed and  foaiil  moss,  or  tiie  lower  strata  of 
mor:uss-tar(  differ  very  widely  in  general  dkemi- 
cal  character  from  those  of  wood  ashe.'?.  and  yet 
are  scarcely,  if  at  all,  inferior  in  importance  to 
agriculture.  They  possess  great  adaptation  and 
valae  for  tninsp  fields,  sour  meadows,  and  all 
kinds  of  artificial  grass  lands,  principally  applied 
as  a  top-dressing ;  they  are  iiroparcd  in  large 
quantities  iu  various  parts  oi  i:.ngiaad,  especially 
at  Kewbury  in  Berkshire,  for  the  uses  of  the 
farmer ;  and  they  are  very  extensively  made  in 
Holland,  for  general  use  throughout  that  king- 
dom and  Belgium,  and  even  for  exportation  into 
Great  Britain  and  other  countries.  They  owe 
their  fertilizing  power — not  like  wood  ashes,  to 
potash  and  the  phosphates — but  principally  to 
gypsum  or  the  sulphate  of  lime,  partly  to  car- 
bonate of  lime,  partly  to  calcareous  and  alamin- 
ous  earths,  and  subordinately  to  small  quantities 
of  the  sulphate  of  potash,  and  the  chloride  of 
soda  or  common  salt.  Sir  Ilumphrcy  Davy  found 
that  the  peat  ashes  of  Newbury  contained  llrom 
33  to  25  per  cent,  of  gypsum,  that  those  of  Stook- 
lu'idge  in  Hampshire  contained  a  still  larger  pro- 
portion of  gypsum,  that  those  of  Wiltshire  con- 
tained a  consiitoable  proportion  of  gypsum,  and 
yet  that  those  of  various  districts  in  Wales,  Scot- 
land, Ireland,  western  England,  and  tj*  rthi>rn 
England,  contained  no  such  quantity  of  gypsum 
as  could  be  useful,  but  abounded  in  oxide  of  iron, 
and  in  rilicious  and  aluminous  earths.  He  re- 
marks,  however,  that  "vitriolic  matter  is  usually 
found  in  peats  ;  and  if  the  soil  or  substratum  is 
calcareous,  the  ultiuiute  result  is  the  production 
of  gypsum.'*  The  existmce  of  oTsn  a  oompara- 
tively  small  proportion  of  oxide  of  iron  in  any 
jieat  ashes  instantly  reveals  itself  to  the  eye  by 
the  redness  of  their  colour.  The  ashes  of  some 
Irish  peat  contain  a  noticeably  large  quantity  of 
sulphate  of  potash.  The  ashesof  anna  vsijode- 
brated  peat  ashes,  brought  not  many  years  ago 
from  Holland,  were  found  by  Professor  Brande 
to  yield  32  per  cent,  of  sUieSous  earth,  IS  of  gyp- 
suiii,  (J  of  sulphate  and  chloride  of  swla,  40  of 
carlioiiate  of  lime,  3  of  oxide  of  iron,  and  7  of  im- 
purities and  loss ;  some  peat  ashes  froni  Bassy 
in  the  department  of  the  Mune,  were  ascertdned 
by  Berthier  to  yield  2f3  per  cent,  of  gypsum,  22j 
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tfichcr  to  yield  4|  per  cent,  of  gypsum,  36^  of 
tilica,  17'3  of  ftlumina,  33  of  oxULe  of  iron,  S  of 
carboiKitf  of  Hme,  3j  of  magnesia,  I  of  chloride 
of  calcium,  iivul  2"7  of  carlionaci.'^us  rrsidtie. 

The  bog  wheucu  thu  Newljury  peat  ualies  are 
made  lice  beneath  good  meadow  eoU,  generally 
about  five  feet  from  the  surface,  in  a  bed  of  from 
one  foot  to  nino  fei  t  in  thickness,  and  at  such  a 
level  below  neighbuuring  hiib  of  chalk  as  to  re- 
ceiTo  Urge  oalnreoiu  depositi<ma  firom  floods  or 
during  heavy  rains.    Peats  or  squared  doda  of 
it  are  cut,  laid  out  to  dry  in  a  similar  manner  to 
the  peats  or  turf  of  the  Scottish  and  Irish  bogs 
for  fad,  and,  afler  being  thoroughly  dried,  arc 
burnt  upon  the  qwt  in  each  aooontulated  heaps 
as  usually  yield,  in  each  case,  a  mass  of       s  two 
or  throe  yards  deep,  and  seven  yards  lu  diame- 
ter ;  and  the  aehea  are  then  lift'Od,  and  oonveycd 
away  in  oovcred  carts  to  sheds*  to  be  there  kept 
perfectly  dry  till  tlicj  are  wantod  for  the  land. 
Flow  coinbustioa  is  fouad  to  produce  a  larger 
prupurtion  of  alkali  than  rapid  combiMtloii ;  and 
the  storing  of  the  ashes  is  found  (o  maintain  their 
inannrial  potvcrs  in  a  vastly  stronger  and  more 
active  condition  tlmn  if  they  were  exposed  to 
the  weather.  The  proportion  of  abhes  yielded  by 
any  quantity  of  peats  is  seidom  equal  to  <me- 
fourth  of  thuir  Ijulk,  yet  occasionally  amounts  to 
two-Hfths,  and  has  even  been  known  to  aiiionnt 
to  twelve  parts  iu  thirty -tive.    The  a^lie^  are 
usually  employed  at  the  rate  of  from  12  to  15 
bushels  per  acre  of  turnip  or  clover  laud,  and 
from  18  to  £0  bush'-h  p<»r  acre  of  meadow-land; 
when  used  for  top-dressings,  they  are  applied  in 
March  and  April;  and  when  otherwise  used,  they 
are  dther  spread  on  the  land  in  autumn,  or  more 
generally  with  the  nowin.^  of  the  seed  in  spring. 
They  are  a  poor  mauure  for  corn  crops ;  they  an- 
swer well  for  turnips  in  wet  seasons,  and  an  be- 
lieved to  act  benefidally  against  the  turnip  fly, 
but.  in  dry  seasons,  ar»>  n;it  to  give  tlio  crop  a 
burned  appearance ;  and  they  itave  so  powerful 
an  offset  upon  clover  as  to  increase  the  produce 
of  it  nearly  a  ton  per  acre  above  the  ordinary 
yio'd  ;  but  they  maintain  a  vigorous  action  during 
only  two  eeaeoDs,  and  then  almost  totally  cease 
to  have  influwce.  They  require  to  be  spread  in 
perfectly  calm  weather;  and  one  man,  with  a 
douhle  cart,  can  manure  several  acres  with  them 
in  one  day.    Some  inferior  kinds  are  sold  at 
threepence  per  bushel,  and  tlte  best  kinds  arc 
sold  at  sevenpmoe. 

The  peats  cut  in  ITolland  for  ftiel,  in  the  same 
manner  as  those  in  Great  Britain  and  Irebind, 
buru  cubily,  but  yield  a  whitish  kind  of  ashes 
which  are  of  little  use  as  a  manure.  But  from 
the  bottom  of  the  pools  or  ditches  which  are  made 
by  cuttini?  these  pent'?.  ?oft  or  rand  bog  is  fi«-hod 
up  with  hooped  bags  at  the  end  of  long  sticks, 
and  is  pound  on  the  aiyacent  ground  to  be 
drained  of  its  water;  and,  after  being  oonsoli- 
dated  by  a  few  days'  cxpoffure  to  the  air,  it  is  cut 
iuto  pieces  of  the  size  of  building  bricks,  and 


dried  for  use  as  ftieL  Hie  adies  obtained  tmm 
it  are  the  Ihitch  ashes  wliich  have  for  about  half 
a  c'.-ntnry  I'cen  celchrated  a.s  fertilizers:  and  tht  v 
are  obtained  iu  the  ordinary  course  of  tiie  con- 
nuiupt  of  fuel,  and  carefully  gathered  into  carts 
whidi  go  the  round  of  the  cottages  and  other 
houses  in  which  the  mud -prepared  peat«;  uto 
used.  Peats  of  apparently  qjiite  the  -ame  kind 
— manul'aclurcd  out  of  the  bog  mud  at  the  bot- 
tom of  cut  bag4ioles,  and  possessing  a  blademesa, 
a  hardness,  and  a  semi-mineral  fracture  almost 
like  the  soft  kinds  of  coal — are  extensively  made 
in  several  districts  of  Ireland,  and,  if  properly 
inquired  into  and  economised,  might  probably 
be  found  to  yield  quite  as  good  ashes  as  those  of 
Ilulland.  In  Belgium,  where  the  Pntch  a«ihe«  nr^ 
in  general  request  as  a  most  valuable  or  even  indi^ 
pensaUe  manure,  they  are  used  for  nearly  all  ftr- 
tilizing  purposes  in  both  the  garden  and  the  fidd. 
They  arc  scattered  over  the  surface  nf  rr.irdp'n«. 
Vi(tGT  the  plots  and  beds  are  sown  and  raked ;  and 
they  ate  found  to  act  beneficially  on  nearly  all 
the  kinds  of  culiriaiy  v^tal'le^.  They  aro  ap- 
plied to  hops,  in  the  manner  i-f  a  handful  to  each 
plant.  They  are  sown  on  clover,  wheat,  and  pas- 
tures in  March  and  April ;  on  oats  and  beans,  in 
the  beginning  of  May ;  and  on  rye,  in  Octolier 
and  Xoveniher.  When  given  to  ch-ver,  they  are 
distributed  iu  a  proportion  whi eh  c-rre<pf>nd«.  in 
our  measures,  to  lU  bushels  per  acre ;  auvl  when 
applied  to  gr^,  they  act  purtly  in  accelerating 
its  early  prowth.  hut  principally  in  increasing  its 
quantity.  In  Holland,  the  ashes  are  used  iu  the 
proportion  of  aljout  20  bushels  per  acre;  and  after 
the  reaping  of  wheat  and  the  harrowing  of  the 
ground,  are  strewed  upon  clover  wliieli  was  sown 
with  the  wheat  in  sprinti;  and  they  arc  thus  uji^Jitd 
in  the  wheat  and  clover  seuiiou  of  a  rotatictfi  which 
consists  of  potatoes,  rape,  pease,  wheat,  dorer, 
and  oat^.  An  cmtncnt  Dutch  agriculturist,  F. 
L.  W.  Brakkcl,  c<»mmend8  this  method  of  usin;: 
the  ashes  as  highly  advantageous ;  but  unutht  r 
agriouHurist,  J.  R.  Schwarz,  says  that  they  ought 
to  be  used  in  a  dry  state,  and  thinly  strewed,  and 
that,  on  jihiiiL'hed  land,  th*  y  ought  to  be  hnrr  ^vpf  d 
in  before  or  at  the  time  of  sowing.  The  Dutch 
ashes  began  to  be  somewhat  extensively  imported 
to  Leith  about  the  year  1633,  and  to  be  sold  there 
at  a  total  charge  of  /3  per  ton,  so  n«  to  he  a \ti li- 
able for  manuring  lands  in  the  vicinity  of  that 
port  at  the  cost  of  about  £1  per  acre.  Mr^  Juhn 
Mitchell  of  Leith,  who  in  thai  y«ar  introduced 
them  to  the  notice  of  Scottish  farmers  through 
the  medium  of  the  Highland  Society's  Transac- 
tions, says,  "  The  Dutch  ashes  require  no  previ- 
ous expense  or  inreparation  in  this  oovntrr,  but 
can  be  immediately  applied  after  being  landed  ; 
whereas  bones  and  rape  cake  have  to  unders::  "  the 
process  of  grinding  before  they  are  tit  for  uec 
As  a  t<^><bessing,  these  ashes  are  superior  to 
common  manure,  it  having  been  found,  on  mak-- 
intr  compRTativc  trials  in  Flanders,  that  the  crops 
of  clover  where  the  ashes  were  used,  wu'e  much 
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••arlior,  heavier,  and  Ktiperior  In  evcrr  rcfspect  to 
those  which  had  undergone  a  top- dressing  of 
hone  and  oow  dong.  Aa  a  top-dimsing  to  the 
s^<uid  erop  of  clover,  they  will  be  found  tughlj 
advantajTeous,  as  by  Ix  ina;  used  tliis  way.  thoy 
wonderfully  increase  the  rapidity  uf  growth  and 
pfodaoe.  One  of  the  best  proofs  of  ^mt  uaeflil- 
ncss  is  the  fikOt>  that  while  wc  have  frequently  in 
this  country  very  backward  ami  li::ht  cmps  of 
clover  and  grass,  in  Flauders,  where  this  top- 
drcasing  is  used,  such  a  defection  seldom  if  ever 
ooean.  They  are  therefore  likely  to  be  of  great 
use  to  the  fanner  <m  the  lands  which  have  grown 
sick  of  clover ;  and  the  importance  of  havitig  a 
good  crop  of  dovur  in  the  more  obvious,  when  it 
lered  that,  m  ge&eial,  the  sacocediiig 
crop  of  wheat  is  only  good  when  the  preceding 
cr«>p  of  cl>pVor  has  been  so.  B  'sidps;  f  rtilizing 
the  land,  the  ashes  may  be  of  great  advantage  in 
prerentiiig  the  hojaries  arising  from  wonno  or 
insects ;  and  will  no  doubt  be  highly  useful  as  a 
tf^p-dressing,  if  rcspilarly  persevered  in  fur  a  cer- 
tain time,  in  destroying  the  mo8«e6  an  l  lii  lijns 
WO  apt  to  injure  the  lawns  and  natural  pa.sture  in 
this  country." 

Twr/"  Turf  ashes,  as  distincfiiished  from 

those  of  peat,  arc  tlic  residuum  of  tiie  burning  of 
•WMtd,  and  are  nsoalljroliiained  by  the  process  so 
wdl  known  under  the  name  of  paring  and  hnm- 
inj».  Rtxj  article  pAnixc.  Thry  nivt  only  tlirtV-r 
widely  in  chemical  constitution  from  any  purely 
Tege table  ashes,  and  necessarily  contain  a  large 
proportion  of  the  mineral  oonstUaents  of  the  in- 
cinerat*?d  swnrd,  but  ako  vary  exceedingly  ami 
constantly  in  themselves  according  to  bcth  the 
vegetable  and  the  mineral  nature  of  tlie  parti- 
Ottlar  sward  from  which  they  are  obtained.  If 
the  soil  of  the  sward  be  very  sandy,  the  a-ln  s  nre 
very  silicions  and  of  littlr  or  no  value  ;  but  if  tin- 
soil  be  calcareuus  or  argiilaeetms,  they  consiKt  to 
»  great  extent  of  calcareous  and  luminous  bases, 
in  combinadon  with  various  aoids,  and  often  con* 
tain  a  lar^  proportion  of  oxide  of  iron.  Ytt,  as 
a  whole,  they  are  very  indeterminate  in  charac- 
ter, and  are  fitted  to  perplex  both  the  agricul- 
ttiral  chemist  and  the  practical  fanner.  Those 
of  light  weight  are  usually  nnu  h  ?npcrinr  to  those 
of  heavy  weight ;  those  of  a  soft,  daky,  crumbling, 
tad  very  finely  pulverulent  kind,  somewhat  re- 
sembling pure  v<  ir*  t:J)Ie  ashes^  are  in  all  cases 
valuable;  bnt  th  ^-v  wliich  aro  pritty  and  of  n 
▼ery  reddish-brown  colour,  evincing  by  the  one 
^vidity  the  predominance  of  silica,  and  by  the 
0ther  the  presence  of  much  oxide  of  iron,  are 
insnally  little  better  than  shcor  pois.  n  to  the  soil. 

A  specimen  of  turf  ashes,  expressly  burnt  for 
tbo  purpose,  was  analyzed  by  Sir  Humphrey 
Davy*  at  the  request  of  the  Board  of  Agriculture, 
and  nmv"."^  rd  guidance  rc?pecting  all  tnrf  a^^Iios 
of  similar  urigin  and  appearance.  The  turf  from 
which  they  were  obtained  was  formed  and  cut 
upon  a  chalk  soil  in  Kent,  and  was  taken  partly 
finm  the  ootside  and  partly  from  the  inside  of  a 


heap,  in  order  that  the  specimen  miiht  l>eof  aver- 
age character.  The  ashes  produced  iroro  an  acre 
of  the  land  amounted,  when  dry,  to  2,660  bushels 
or  a  little  upwards  of  77  tons  ;  tli*  y  were  in  the 
f<^rm  of  small  lumps,  from  the  size  of  a  pea  to 
that  of  a  hazel  nut ;  they  were  soft  and  easily 
broken,  and  had  neither  taste  nor  smell;  and 
mo8t  were  of  a  reddish  colour^  some  were  black 
or  blackish  l  ii  '  wn,  and  a  few  u  .  re  white.  Wbi  n 
treated  with  acids,  a  considerable  portion  etfer- 
vesced ;  when  treated  with  pure  water,  they  did 
not  yield  to  the  liquid  any  alkalinity ;  and  when 
fir-t  In  !it('d  to  redness  with  p' wrh  rod  charcoal, 
and  afterward.s  treated  witl»  diluted  acid,  tlu-y 
emitted  a  smell  of  sulphuretted  hydrogen.  Two 
hundred  grains  of  these  ashes  contained  Sfi  grains 
of  carbnnute  of  lime,  1 1  of  gyi>sum,  U  of  charcoal, 
3  of  sultn  »  mnttfT,  principally  sulphate  of  potaph 
and  muriate  of  niagueiiia,  15  of  oxide  of  iron,  and 
A2  of  insolnble  earthy  matter,  principally  alumina 
and  ,  P.ica.  Another  specimen  of  ashes  was  an- 
aly/i  il  Irnm  tlie  turf  i:>f  a  «oil  in  T/«_M<'<"?ter«hire, 
composed  of  nearly  three-fourths  of  sand,  and  one- 
fourth  of  clay,  with  about  4  per  cent,  of  chalk ; 
and  1(X)  grains  of  this  specimen  contained  b-2 
irraini^  of  sand,  clay,  and  chalk, !»  uf  oxide  of  iron, 
b  of  charcoal,  and  3  of  saline  matter,  principally 
common  salt  and  sulphate  of  potash.  A  third 
specimen  of  ashes  was  an.alyzed,  from  the  turf  of 
a  strong  shy  ^'11  in  i^i'inwal!  ;  ;u.'l  li  f>  irrains  of 
this  contained  H  grains  of  ehy  and  sand,  2  of 
chalk,  7  of  OXlde  of  iron,  8  of  charcoal,  and  2  of 
common  salt  and  other  saline  matter. 

S'r'T-r  ^1  j/, -Tin  ashes  of  straw,  thonpfh  figur- 
ing as  manure  in  some  valuable  agricultural 
treatises,  ought,  with  all  speed  and  decision,  to 
l>e  banished  from  the  nomenclature  of  manures. 
Ashes  can,  in  any  circumstances,  be  obtained 
ffuiii  svtiaw.  only  with  enormous  loss  of  tn>e 
uiauunal  mutter,  and  with  not  a  particle  of  real 
gain.  Straw  which  has  been  thoroughly  dried  at 
a  higli  heut,  yields  only  4'(>2  \x  r  cent,  of  ashes, 
and  consists,  in  addition,  of  4tv:i7  jht  cent,  of  car- 
bon, OC*?  of  hydrogen,  and  43  !):$  of  oxygen.  No 
matter  how  rich  the  ashes  may  be  in  the  most 
fertilizing  salts,  th  1  of  substance  fw  farm- 
yard niHtinre.  in  tho  driving  away  of  so  much 
carbon  and  uxygen,  is  far  greater  than  these  salts 
can  pos.«iibly  compensate.  Advantageous  experi- 
ments which  have  l)een  made  of  burning  the 
ftuM  lc  of  com-tielda  ]>r<'p;»ration  for  clover, 
owe  all  their  true  value  to  the  destruction  by  lire 
of  the  mdimental  forms  of  insects,  and  of  the 
seeds  and  foliage  of  weeds ;  and  in  the  degree  in 
wliicli  they  liave  I'cm  efTcctual.  they  have  re- 
quired the  stubble  to  be  long,  in  order  to  give 
the  fire  fall  power,  and  have  proportionally  with* 
held  from  the  farm-yard  the  substance  which 
forms  the  chief  bidk  of  its  nKJ'^t  valuaMe  mannro. 
Vn  the  wolds  of  Lincolnshire,  indeed,  the  very 
straw  of  thrashed  grain  has,  in  some  instances, 
been  latgdj  burnt  for  manurei  and  is  reported  to 
baTC,  in  some  comparative  trials,  been  found 
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superior  to  farm-yard  manure,  in  t!ie  proportion 
of  five  tons  of  the  straw  to  ten  tons  of  the  man- 
ure ;  but  either  some  egregious  mistake  has  been 
committed  in  the  report,  or  some  enormous  over- 
Bifrht  was  made  in  the  expcrim.  nts ;  fur  the  asser- 
tion, or  the  alleg<;d  geaeral  principle,  that  the 
Teductioa  of  straw  to  ashes  produoes  more  fertil- 
i  inikg  power  than  the  empLojment  >'f  it  in  the 
usual  manner  for  Sum-jtitd  maaure,  is  simjiljr  ao 
absurdity. 

SotgihBmltr^  AAef. — Soap-boilers*  ashes,  in  the 
days  when  kelp  and  barilla  were  in  universal  use, 
fonned  a  manure  of  con«ideralik'  importance,  but 
of  disputed,  ill-understood,  and  somewhat  peculiar 
mode  uf  action.  They  consist  of  the  insoluble 
parts  of  the  kelp,  barilla,  or  other  coarse  alkaline 
matter  used  in  soap-making,  mixed  with  carbtin- 
ate  of  lime,  common  salt,  other  saline  substances, 
and  a  considerable  proportion  of  cinders.  The 
insoluble  portion  of  barilla  consists  principally  of 
carlionat  j  of  lime,  charcoal,  silica,  and  oxidf^  nf 
iron ;  and  the  ineolnWe  portion  of  other  alkaline 
matters  used  by  soap-boilers,  usually  consists  of 
the  same  ingredients  and  some  phosphate  of  lime. 
Boap'boilcrs'  ashes  are  most  useful  upon  peat- 
moss, cold  wet  pastures,  str  >iig,  cold  soils,  and,  in 
general,  upon  whatever  kinds  of  l&ud  are  most 
benefited  by  large  additions  of  lime  and  chalk. 
About  sixty  bushels  per  acre  arc  suitable  for 
turnip'^,  to  1)0  luirrowed  in  with  the  ?c\d  ;  pix 
loads  per  acre,  for  wet  grass  lands  j  si'veu  loads 
per  acre,  for  wet  arable  lands;  ten  loads  per  acre, 
for  poor  loamy  land ;  and,  in  general,  nearly  as 
large  a  quantity  as  common  quick-lime,  for  any 
purpose  of  general  improvement. 

Oatd  JsAei^The  adiee  <^  coals  very  consider- 
ably vary  in  character,  according  to  the  chemical 
constitution  of  the  particular  coal  from  which 
they  are  obtained.  The  ashes  of  anthracite,  or 
almost  entirely  carbonaceous  coal, — the  ashes  of 
flaming  and  caking  coal,  or  of  such  as  is  in  a  very 
large  degree  hitnminoiis.— fhc>  a^hf  ?  of  cnnnel  or 
shining  coal,  or  such  as  is  employed  in  the  manu- 
facture of  the  carburetted  hydrogen  of  the  gas 
works^the  ashes  of  earth-coal,  or  euoh  as  con- 
tains a  hiViSc  adniixturi'  of  ;;lialy,  stony,  and  arj^il- 
Inceoiis  matter. — the  ashes  of  sulphurous  coal,  or 
such  as  is  much  impregnated  with  sulphur, — the 
ashes  of  metalliArouB  coal,  or  each  as  contains  » 
very  sensible  proportion  of  iron  and  other  nu  tallic 
ores, — the  ashes  of  not  a  few  varieties  of  coal,  in- 
termediate in  character  among  most  of  the  chief 
or  spedfic  kinds,— «ll  these  ashes  necessarily  differ 
muchfirom  one  another  inoonMitution,and  exert 
a  very  different  influence  upon  the  soil.  Yet 
coal  ashes  may,  in  a  general  view,  be  charactcr- 
ized  as  contidning  a  large  proportion  of  earthy 
and  metallic  cinders,  and  a  considerable  propor- 
tion of  carbonate  of  lime;  and  sulphate  of  lime, 
and  as  exercising  upon  the  soil  an  influeaoe  ac- 
cordant with  the  nsitttre  of  these  ingredients. 

Most  coal  ashes  are  mixed  with  the  numerous 
refuse  matters  of  towns,  and  reach  the  iiurmer 


I  only  as  one  ingredient  of  what  h  usually  desig- 
nated police  manure.  Yet  though  the  compost 
to  which  these  bdong  must  be  fiiUy  noticed  m 

our  article  on  Composts,  we  may  here  advert  to 

the  general  fact  that,  whenever  it  contains  a  larjre 
proportion  of  coal  ashes,  it  seriously  and  rapidly 
deteriorates  the  proper  mechanical  action  of  aU 
light  and  porous  soils.  Hard  porous  masses  of 
mattrr.  or  firm  irredncil»le  cinders,  are  formed, 
in  the  proceas  of  combustion  out  of  all  the  por- 
tions of  coal  which  are  strongly  impregnated  with 
iron  and  other  metallic  ores;  these  cinders  poe> 
ses-^  the  |io\ri^r  of  aljsorhing  a  considerable  quan- 
tity of  tiuid;  and  when  they  are  mixed  with  the 
soil,  they  become  saturated  with  soluble  orgaaic 
matter,  the  most  valoaUe  portion  of  the  food  of 
])lants,  and,  in  cnnse(iuonce.  completely  withhold 
it  from  serving  its  great  purpose  of  vegetable 
nutrition.  This  food  of  plants,  indeed,  is  subject 
to  be  partially  washed  out  of  the  cinders  by  henry 
rains ;  but,  even  in  the  dei^ree  in  which  it  is  thus 
returned  to  the  soil,  it  wants  lioth  equal  diffusion 
and  steady  action,  and,  at  the  ^me  time,  may  be 
totally  unaTuiiable  at  the  precise  pericda  of  the 
plants'  growth  when  its  agency  is  most  required. 
The  cinders,  besides,  are  altogether  infertile  in 
themselves,  and  quite  irreducible  to  a  fertilizing 
condition ;  and  th^  consequently  act  in  misatioa 
with  light  soil,  both  as  diluents  of  its  strength 
and  destroyers  of  its  slender  cohesion.  They 
might  appear,  indeed,  to  have  a  serviceable  adap- 
tation to  Strong  clayey  soils,  which  require  to  be 
diluted  in  their  aluminous  power,  and  diminished 
in  their  cohesive  resistance;  hut  unfortunately 
the  fertilizing  ingredients  which  usually  accom- 
pany the  oindett  &i  police  nuuiiiM^  we  ill  suited 
to  clay,  and  beet  adapted  to  sands  and  veij  light 
loams 

Coal  ashes,  in  an  unmixed  condition,  ser^'e  as 
an  excellent  top-dressing,  on  clayey  lands,  for 
luoem,  red  clover,  sainfoin,  and  other  fbvagie 
crops ;  and,  when  tliey  happen  to  abound  in  gyp- 
sum and  to  be  comparatively  tree  from  cinders, 
they  arc  suitable,  on  most  soils,  for  turnips.  They 
are  also  very  serviceable,  as  a  coating  or  sor&oe- 
Covering  in  the  garden,  to  prevent  the  depreda- 
tions of  mice  ;  and  if  spread  over  ;i  -  'viu!:^  of  earlj 
]>ease  to  tlie  thickuess  of  from  a  quarter  of  an 
inch  to  half  an  inch,  tiiey  will  stimulate  the 
to  an  earlier  maturity,  by  several  days,  than  in 
most  other  modes  of  culture.  They  are  ufually 
employed  in  gardens  either  for  protecting  from 
mice,  or  for  forming  walks,  or  for  increasing  the 
porosity  of  clajej  toil;  and,  when  employed  as  a 
manure,  they  are  generally  applied  in  too  large 
quantities,  and  in  consequence  have  been  hastily 
pronounced  hostile  to  various  heibe  and  trees^ 
which  their  moderate  applicntlca  would  rather 
serve  than  damap^e. 

Bone  Aake*. — Berzelius,  in  analyzing  the  bones 
of  oxen,  found  that  they  yielded  06*7  per  cent,  of 
ashes,  and  that  the  constituents  of  this  percent- 
age were  57*30  of  pbo^hAte  of  iim^  with  a  little 
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j  fluoride  of  calcium,  3"85  of  carbonate  of  lime,  2  05 
of  phosphate  of  magnesia,  and  3'45  of  soda,  with 
]  a  verj  little  chloride  of  sodium.   The  ashes  of 

•  Ihe  bones  of  men  Qootain  about  4  per  cent.  Im 
>  of  phosphate  of  lime,  and  nearly  7^  per  cent,  more 

of  carbonate  of  lime  than  the  Tioncs  of  t)xen.  The 
incineration  of  bonra  differs  widely  from  tiie  in- 
'  dseratioii  of  vagetaUee  in  effeeting  chemical 
I  chanties  dwing  th«  prooon  of  combustion}  for, 
'.vitli  the  exception  perhaps  of  phusphate  of  majj- 
n^ia,  all  the  ingredients  in  the  ashes  of  bones 
^•t  in  exactly  the  nine  conation  in  the  ariiee 
aa  in  ibe  bones.  Tet  bones  burnt  till  quite  white, 
and  recently  heated  to  redness,  nlisorb  7^  times 
their  volume  of  pure  ammoniacal  gas.  Animal 
I  3i&he»y  under  the  name  of  bone  ash,  are  sometimes 
'  emploTed  aa  a  mannre ;  but  they  hxn  lees  fertil- 
izing power  than  ground  unbuint  bonee*  See 
article  Boxe-Maxcrk. 

Ciajf  Aahti. — Various  burnt  and  calcined  pre- 
paiatione  are  exteniivBly  employed  in  En^and 
as  top-dreanngs  and  manures,  under  the  name  of 
clay  ashes ;  and  though  more  the  products  of  cal- 
cination than  proper  incineratiou,  they  require, 
on  aocwnnt  of  their  popular  name,  to  be  here 
fully  notioed.  Many,  peihaps  most,  of  these  pre- 
1  parations,  differ  from  the  ashy  and  calcined  pri>- 
ducta  of  paring  and  boming,  only  in  their  raw 
material  being  taken  from  ditches,  banks,  hedge- 
nrws  and  waste  grounds,  and  in  their  true  ashes 
>»^in5»  smaller  in  quantity,  and  k'ss  Piillne  in  con- 
stitution. Whenever  the  raw  material  has  any 
kind  oC  award,  the  day  wAm  obtained  from  it 
are  sobetantially  tlie  lame  thing  as  the  turf  ashes 
which  we  noticed  in  a  f  nner  section  of  thi^ 
article  ;  wlitnever  the  raw  material  is  a  sandy  or 
loamy  earth,  intermixed  with  weeds  and  roots, 
the  *  day  ashes'  obtained  from  it  owe  their  chief 
ralno  to  the  jx-rti  -n  of  vi'getaMe  ashes  yielded 
),v  ♦he  pif-tH  and  the  weeds;  and  whenever  the 
raw  material  is  chality  earth  or  true  clay,  with 
aoarady  any  vegetabie  intttmixture,  the  clay 
aahea  are  sheer  calcinationa,  and  owe  their  fer- 

•  tilizing^  power  partly  to  mere  mcchanic-al  actio  n 
upon  the  soil,  and  partly  to  the  mineral  aikaiiuity 
of  their  caloareont  or  alaminoas  natnre.  The 
practice  of  preparing  these  clay  ashes  as  manures 

I  liaabeen  long  and  extensively  prevalent  in  SufT^tlk, 
I  in  Tork&hire,  and  in  other  districts;  it  is  higlily 

•  recommended  by  several  eminent  practical  agri- 
culturists, who  have  inquired  into  ite merits ;  and 

I  yr-t  it  does  not  seem  to  have  been  very  scientifi- 
cally examined,  nor  is  it  practically  reported 
upon  with  a  snffident  preddon  of  tetmt  to  af- 
I  ford  proper  guidance  fur  its  adoption  in  dis- 
1  tricts  where  it  has  hocn  hitherto  unknown.  The 
Suffolk  method  of  this  practice,  though  diiiering 
{  in  some  uuimportant  particulars  from  that  of 
!  ether  ooondea,  may  be  tegarded  aa  a  model. 

**  This  method  is  to  dig  (\A  borders,  surfaces  of 
!  banks,  kc. ;  turn  it  over,  and,  when  dry,  cart  it 
to  a  heap  and.  burn ;  formerly  much  wood  was 
used,  bat  haotani  straw,  dry  weed^  and  a  few 
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bushes,  whins,  or  anything  of  that  kind  may  bo 
employed;  then  build  a  circular  wall  of  tttrfs 
around  it,  cover  the  heap  slightly  with  turfs  and 
earth,  and  set  ire  to  it  in  ■everalphKMs;  feeding  | 
with  the  most  inflammable  mat^ala  at  first,  | 
afterwards  clay  or  any  earth  will  burn  ;  when  all 
the  earth  is  on  the  heap,  the  walk  niay  be  pulled  t 
down  and  thrown  on,  r^ng  it  by  degrees  as  the  I 
fire  ascends,  in  the  sliape  of  a  c  aie,  till  all  is  con- 
fumed."    The  ashv  and  calcineil  product  costs 
about  10  pence  per  load,  and  is  distributed  over 
land  in  the  proportion  of  60  loads  per  aore.         '  j 

Velcanie  A$l«t. — Some  ashes  which  fell  from 
Vt>f«!iviu8  at  Naples  in  1822,  were  of  a  greyish 
colour,  and  without  taste,  and  were  found,  on  j 
analysis,  to  consist  of  alumina,  oxide  of  iron,  .j 
muriate  of  ammonia,  gypsum,  potash,  copper,  !| 
manpfanc<5p,  charcoal,  and  carbonate  of  lime. 
Some  other  ashes  ejected  fruni  Vesuvius  in  the  i; 
same  year  were  iu  hue  powder  aud  grey  in  colour ;  | 
when  brought  to  a  red  heat  in  a  dose  vessel,  they  ' 
yielded  sulphur,  but,  when  brought  to  a  red  heat  i 
in  exposure  to  the  oxypren  of  the  atmosphere,  they 
threw  off  the  sulphur  in  the  form  of  sulphurous 
acid ;  and,  npon  sinalyris,  they  were  foond  to  con-  ! 
sist  of  28*1  per  cent,  of  silica,  IB"  of  gyp'-'irn. 
20-88  of  sulphuret  of  iron,  8-  of  alumina,  2  0  of 
carbonate  of  lime,  l*  of  charcoal,  and  2r42  of  : 
alumina  and  sulphate  of  copper,  with  trabea  of  t 
sulphur,  a  muriate,  and  moisture.    A  glance  at  ' 
the  conntitution  of  these  ashes  explains  the  pe- 
culiar appearance  of  vegetation  around  the  base 
and  upon  the  aodirities  of  both  adive  and  ex-  ! 
tinct  volcanoes. — Dr.  Dana's  Prae  JSmty  on  Man- 
>ire.i.  —  nou-uingauWg  liitral  F.i'onrimv.  —  DanJ'a 
Agricultural  Chemiftrg.  —  Lifbig's  Chemittrg  of 
Agricidture. — Johnstoti'a  Lectures  on  Agricultural 
CfiemUtrg.^-JokMon  on  FertUizen^ — Amtedu  De  , 
Chimie  et  De  Phggiqtie. — Booth  and  Bvge's  Cgclo- 
jicediii. — Ke!th^$  Lexicon. — Pain-  f  jt  T>r.  Afadden  in 
Quar.  Journal  of  Agriculture. —  TUe  Bath  Papers. — 
MaleolnCt  CompenMum  of  Modem  fftuiandtg. — 
£uaf/  by  Mr.  Mitchell  in  Transactions  of  the  High-  \ 
hnd  Snn'rfy. — Treatise  on  Flemidi  Ilnsf  andnf  in 
Lid.  of  Cvjal  Knowledge. — Museum  litusticuni. — 
The  Siteiety  of  OenUemm*§  OmpUte  Farmer,—'  | 
Bradley^ s  J/udandrg. — Miller's  Dictionary,  i 

ASHLAR-W')RK,    Walls  faced  with  squared 
stones,  and  backed  with  rubble  or  brick,  are  called 
ashlar  work,  and  the  stones  themsdves  are  called  i 
ashlars.    The  average  size  of  each  ashlar  is  from  i 
24  to  36  inches  in  If  nrth  h<»rizontully,  8  to  12 
inches  in  breadth  or  depth,  and  10  to  16  inches 
in  height.  The  best  figure  for  the  stones  of  an  ; 
ashlar-fiuing  is  that  of  a  truncated  wedge,  that  I 
is.  thinner  at  one  end  than  the  other  in  the  thick- 
ness of  the  wall,  so  that  those  in  one  cour.se  may 
form  in  their  back  parts  indentations  hke  the  i 
teeth  of  a  saw,  the  next  course  having  its  inden-  | 
tation?  varied  from  that  In  hovit;  the  whole  is  ! 
therelure  toothed  r^r  united  with  the  rubhlc  hack-  :  I 
ing,  much  more  eilectually  than  if  the  backs  of 
the  asfaJan  were  paralld  with  the  fiice.  Bond 
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stones  should  be  introluccd  in  Lvcry  course  of 
ashlar-facing :  they  ehould  be  in  quantity  equal  to 
one-sixth  of  the  face  of  the  wall,  said  of  a  length 
to  reach  at  least  one  foot  into  the  back,  but  the 
more  the  better.  Evlij  bon  l  -^tone  should,  if 
possible,  be  placed  in  tlie  miiidlo  between  those 
in  the  course  below.  When  the  juinbs  of  piers 
are  oouned  with  ashlar,  or  when  the  jambs  are 
of  one  entire  height,  every  alternate  stone  next 
the  ancrtnro  in  the  former  case,  and  next  to  the 
jambs  m  ilie  latter,  sliou^  bond  through  the 
wall;  and  everj  other  stone  shoold  be  placed 
lengthwise,  in  each  return  of  an  angle,  not  less 
than  the  av^-rnw  lriii:,^h  of  an  ashlar.  B-md  stones 
should  have  no  taper  in  their  beds,  nor  should 
their  ends,  or  the  ends  of  the  retnm  stones,  be 
ever  loss  than  12  inches.  Closers  should  never  be 
admit ti  d.  iinkss  they  bond  at  least  two-thirds  of 
the  thickness  of  the  walL  All  upright  joints 
should  be  square  or  at  a  right  angle  with  the 
face  for  about  two  inches  back,  after  which  they 
may  wid'^n  a  little  towards  ihv  L;u:k.  Th"  upper 
and  lower  beds  of  every  stone  should  be  quite 
level  or  parallel  to  each  other  for  their  whole 
breadth.  All  the  Joints,  for  the  distance  of  about 
one  inch  fr-  m  the  face,  should  bi»  cemented  with 
fine  mortar,  or  with  a  mi.xture  of  oil-putty  and 
white-lead ;  the. former  is  practised  at  Edinburgh, 
the  latter  at  Glasgow;  at  the  latter  place  the 
j<);iit:i  of  the  }i  ilislii'd  ashlar  work  are  uncom- 
mitnly  line  ail  )  ;  •  •ur.ite.  The  remainder  of  the 
ashlar,  and  all  itie  rulible,  shuuld  be  Uiid  in  guod 
Uine  mortar  f  that  for  the  rubble  should  be  made 
with  coarser  sand.  All  the  stones  should  be  laid 
in  their  nntnral  h<'<h.  Wall  plntes  s!i'»ii1d  uhTnys 
be  placed  on  a  number  ot  bond  stones,  to  which 
they  may  be  either  joggled  or  fixed  by  iron 
cramps. 

ASII-WKDNESDAY.  The  first  day  of  Lent, 
a  fai»t  forty  dixy 6  long,  which  the  Catholic  church 
orders  to  be  kept  before  the  feast  of  Easter.  It 
derives  its  name  from  the  ancient  and  still  exist- 
inj»  cnst'im  of  putting  ashes  upon  tlse  head,  as  a 
symbol  of  humble  repentance  for  sin.  It  was 
formerly,  and,  to  a  certain  extent,  is  still  the 
custom  in  Cath'.dic  countries,  to  confess  on  Ash- 
\V.  .liit'sday,  to  chastise  one's  self  during  Lent, 
and  to  partake  of  the  Lord's  supper  at  Easter. 

ASPALATIIUS.  A  genus  of  small  evergreen, 
ornamental,  greenhouse  shrubs,  of  the  pea  tribe. 
Between  eighty  and  iiiui  ty  species  are  known  to 
botanists;  and  about  thirty  of  theso  have  beon 
introduced  to  Great  Britain.  The  luiiiau  species 
is  a  native  of  the  East  Indies,  and  was  introduced 
in  \7.')0 ;  and  all  the  otht-r  introduced  species  are 
natives  of  the  Cap  ■  of  Good  Hope,  and,  except  in 
eleven  instances,  are  of  quite  recent  iutroductioo. 
The  galium-liko  species  is  an  evergreen  trailer; 
and  all  the  other  species  are  evergreen  under- 
shrub.s,  of  from  1  ^  to  f5  feet  in  In  iirht.  hut  prin- 
cipally of  2  and  3  leet.  The  tlowers  of  tiie  Indian 
spedes  are  red;  thcee  of  the  whitish  species  are 
white;  those  of  the  j(lobdar  species  are  orange; 


and  those  of  all  the  other  introduced  species  are 
yeUow.  All  the  flowers  are  subsessile.  Most 
of  the  introduced  species  have  their  leaves  in 
fascicles  or  bunches;  but  four— the  silky,  the 
canons,  the  mttcronate,  and  the  long-pcduncled — 
have  their  ieave3  trifoliate.  Several  ot  the  spe- 
cies have  a  considerable  resemblance,  in  their 
gKketal  appearance,  to  asparagus,  and  popularly 
])ear  the  names  of  African  broom,  shrubby  tre- 
foil, and  narrow-leaved  laburnum  ;  and  the  whole 
gcuus  was  iornierly  placed  by  botanists  with  tiie 
robinias  or  false  aeadas.  The  branches  of  the 
Indian  species  are  slender;  the  leaves  grow  by 
fives  close  to  the  branches  ;  and  the  floweriJ  irrow 
singly  upon  long  footstalks.  The  stalk  of  the  silky 
species  is  shrubby  and  ramified ;  thebnnches  are 
slender .  the  leaves ax«  white,  silky,  and  trifoUate; 
and  tlie  il'.wcrs  are  yellow  and  downy,  and  grow 
thinly  on  the  branchi  s.  The  branches  of  the  ear- 
liest -  introduced  Cape  species  are  slender ;  the 
trifoliate  leaves  are  numerous  and  clu?itered  ;  and 
the  flowers  grow  in  woolly  heads  at  the  tnd  <  f 
the  branches.  All  the  species  are  easily  raised 
from  seeds ;  and  most  may,  with  a  little  care,  be 
propagated  from  young  cuttings. — Ilortvji  /in'ttm- 
uicitji. — £'  <  , r.  <,f  I'Uints. — MiUt  .-.—  V'ir«/ialL 

ASPARAGI^iK.  The  peculiar  cliemical  prin- 
ciple of  asparagus.  It  occurs  in  the  juice  of  the 
asparagus  leaf  and  stem,  and  in  that  of  marsh- 
mallow  and  liiiuoriee  root ;  and,  on  being  separ- 
ated, it  becoiiifs  crystuUine.  The  crystals  of  it 
are  hard,  brittle,  and  colourless,  and  have  the 
form  of  rhombotdal  prisms.  Ite  taste  is  cool  ami 
slightly  nauseous.  When  asparagine  is  boiled 
for  some  time  with  hydrated  oxide  of  lend  or 
magnesia,  it  is  resolved  into  aminouia  and  a  dis- 
tinctive acid  called  aspartic;  and  the  combinn- 
tions  of  this  acid  with  the  bases  are  called  a.'<par- 
tates,  —  and,  when  the  taste  of  the  base  d^*es 
not  interfere,  they  have  the  tajste  of  the  juice  of 
meat. 

/  A.SP-VRAQUS,  A  genus  of  perennial  plants, 
of  the  asphodel  family.  Thirty-two  ?peoies  have 
been  described  by  botanists;  and  twenty-eight 
of  these'— one  indigenous,  and  all  the  others 
exotic — are  cultivated  in  Qreat  Britain.  The 
common  or  officinal  species  grows  wild  nn  th*? 
coasts  of  England,  and  is  the  well  known  culinary 
asparagus  of  our  gardens.  \  Six  species — the  long- 
leaved,  the  bitter,  the  wood,  the  whorl-leaved, 
the  maritime,  and  the  Dahurian,  from  respec- 
tively Siberia,  France,  Ilnngarv.  ('uncnsus,  the 
Caspian  Sea,  and  i>uuria — are  liardy  deciduous 
herbs;  tiuree  spedee— the  deeUned,  the  decum- 
bent, and  Brous.'(onet.«,  the  first  and  the  second 
from  the  Cape  of  Good  H  ope,  and  the  third  from 
the  Canaries — ^ire  greenliouse  evergreen  herbs; 
ttx  speciee^he  climbing,  the  retrofraoted,  the 
Btipulaceous,  the  drooping,  the  In  rrid,  and  the 
twicrgy,  from  the  Cape  of  Co.id  Hope,  Africa, 
Ceylon,  and  the  south  of  Europe  —  are  tender 
evergreen  twiners;  eight  species — the  sickle- 
leaved,  the  racemose,  the  Asiatic,  the  Ethiopian, 
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the  white,  the  aflate-lesred,  the  lesflefli,  and  the 
Cape,  from  the  East  Indies,  Asia,  Spain,  the  south 

of  Europe,  and  the  Cape  of  Good  II  ipo — arc  ten- 
der evergreen  undershrubs  of  about  li  and  4  feet 
in  height;  one  species — the  flcxuou9,  from  the 
Oapeof  Good  Hope— is  a  t^ider  ewrgnen  climber 
of  3  feet  in  lu  iixht  ;  :i.nd  two  species,  Finitlii;\:i'i9 
and  plocaiQoides.  have  been  quite  n-cciitly  intro- 
duced from  Tencriflfc.  About  one-third  of  the 
speeiei  have  green  flowen,  and  all  the  others 
have  white  fl<iwer8.  Some  of  the  species  arc 
annedwith  strong  prickles;  an?!  nn  that  account 
give  the  imme  i^paragus,  which  »igiuties '  tearing,' 
to  the  whole  genns.  One  of  the  speeies  is  culi- 
nary, seven  or  eight  are  ornamental,  and  all  the 
othffs  are  merely  curious.  An  indigenous  p!:^nt 
of  England  has  ot  late  years  drawn  consideral  lo 
Dotioe,  and  found  its  waj  somewhat  extensively 
to  the  table,  under  the  name  of  Prussian  aspara- 
pis ;  but  it  is  really  the  Ornithojalum  Ptfrenuicnm, 
or  Pyrenean  star  of  Bethlehem.  See  the  article 
OinraooAiiiiK. 

The  common  or  officinal  asparagus,  A.if]^rnf!>'s 
ojicV'>i-if.  rnncentrates  in  itsolf  the  chief  intrro-it 
of  the  whole  genus.  It  is  one  of  the  most  deli- 
cate, extensively  diffnsed,  and  anciently  used  of 
CI  ilinary  vegetables.  It  isusoally boiled  and  served 
w;{1ii.tit  adiii! tture,  and  eaten  «-ith  li'i'tcr  v^•l\<\ 
.salt;  or  the  points  of  its  shoots  are  cut  into  small 
pieces,  and  served  in  a  manner  similar  to  green 
pease;  It  has  too  delieate  a  flavour  to  be  a  mere 
ingredient  in  compound  culinary  prcparatir  ii's. 
or  to  admit,  without  detriuient,  of  almost  any 
vegetable  accompaniment.  The  plant  is  thought 
to  be  diuretic,  and  is  extensively  employed  as  an 
alleviative  of  stone  or  gravel  by  the  sedentary 
operative  classes  of  Paris.  It  was  in  high  cct'H  m 
as  a  delicate  esculent  among  the  ancient  Grcuks 
and  Romans,  and  it  oontinuee  to  be  held  in  high 
eslecmby  ahu^pMrtlon  of  the  modern  civili/oil 
world.  It  wa«  much  prai^t'd  by  Cat' >  and  r-ilu- 
iiiella,  and  is  said  to  have  been  highly  relished 
by  Augustus  Oesar.  Pliny  speaks  of  it  as  inrow- 
it^  wild,  and  as  also  cultivated  to  sudi  p  rfoc- 
tion  at  Ravenna,  thnt  three  heads  of  it  weighed 
a  poaod.  It  still  grows  to  an  extraordinary  size 
in  Asia  Minor  and  on  the  borders  of  the  Eu- 
phrates, and  is  trad ;  t  i  <  <nu  I  ly,  but  not  very  credibly, 
said  tn  have  formerly  been  er»  exuberant  in  th'  so 
districts,  that  a  man  might  have  8t<K>d  concealed 
among  its  plants.  It  now  grows  indigenously 
on  the  coasts  of  many  parts  of  Europe,  in  some 
of  the  fenny  district^;  of  England,  and  in  the  in- 
land sandy  plains  of  Rii55sia,  Tnrkej,  and  Greece ; 
audit  is  everywhere  cultivated  in  gardens, — and, 
in  particular,  it  cultivated  to  a  very  great  extent 
in  the  vicinity  of  London,  Pari«,  and  Vienna. 

In  no  part  of  the  world,"  r'-'marks  Loiubm,  "  is 
it  grown  to  such  perfection  as  in  the  ntarket 
'  pudens  around  London.  That  of  tlie  parish  of 
I  Jlortlake  is  particularly  strong  and  succulent: 
I  the  ^oil  is  n  sandy  loam,  deeply  trenchrd.  nnd 
well  manured;  the  seed  is  sown  in  drills  and  i 


thinned  out  till  the  ]^nts  stand  six  inches  apart 

in  the  row,  and  the  rows  are  a  foot  asunder,  i 

Round  V.\r\<  and  Vicnnn  iti-t;-  pain?  are  tak<-;i  in  j 
pr -'paring  the  soil,  by  forming  excavations,  and 
filling  them  with  layers  of  turf,  dnraUe  manure,  ' 
as  bones,  wood  chips,  &c.,  sanid,  manure,  loam,  I 
&c. ;  Vnt  thoufih  plantations  on  such  beds  last  i 
longer  tiian  on  ours,  they  do  not  yield  better  ^ 
shoots,  and  it  may  justly  be  questioned  whether  I 
they  are  equally  profitable  to  the  cultivator.'*  > 
The  cultivated  asparagus  is  worthless  in  its  , 
English  indigenoiis  condition,  but  is  susceptible  j  | 
of  remarkably  great  improvement  by  culture ;  J 
and,  when  well -managed  on  ridily  manured, 
light,  and  mellow  loam,  it  eventually  becomes 
luxuriant  in  growth,  and  very  beautiful  in  ap- 
pearance.   In  its  wild  state,  in  the  fens  of  i^in- 
coJnshire,  its  shoots  are  not  larger  than  straws ;  | 
and  in  its  first  cultivated  gonenition  from  wild  j  \ 
seeds,  it  springs  a  week       t-  n         earlier  than  I 
from  garden  seed,  and  is  exceedingly  sweet,  but  i 
does  not  produce  shoots  of  more  than  <Mie>half  of  j 
the  size  of  the  garden  plants.  The  young  sprout-  <  i 
ing  stems,  as  they  emerrre  from  tlvc^  f^il.  nre  ti-*  d 
for  the  table  ;  but  when  suttcred  to  grow  to  lull 
size,  they  f'>nn  one  of  the  most  graceful  produc- 
tions of  herlMiceous  vegetation.  The  stems  as-  | 
cend  anrl  rruiiify  in  the  mannf^r  rf  rxc: '  'lirnxly 
l>eautiful  miniature  trees ;  the  numerous,  bnmch- 
ing,  lateral  stalks  are  covered  with  innumerable,  | 
minute,  tufted  leave.n,  of  the  most  lively  and  deli-  j 
cate  pr.  rn  :  nnd  at  the  nxilbv  or  angles  of  the  ; ' 
smaller  branches  occur  two  or  three  greenish,  ' 
bell-shaped,  pendulous  tlowcrs.  The  plant  usually  1 1 
grows  to  the  h^ght  of  about  four  feet,  and  blooms  j  | 
from  June  till  August.    Kach  flower  consists  of  i  j 
;x  ralyx  of  six  deeply  cut  negments, — six  Bt«men<».  ' 
— one  very  short  stylo,  with  its  stigma  cut  into  1- 
three  diimions,— and  a  germen :  and  the  fruit 
wbidi  becomes  developed  from  the  last  of  these;, 
is  a  scarlet  glo)>nI:ir  iMirry.  c<  iitnining  in  its  three  [ 
ceUs  one  or  more  perfect  seeds.    Tho  annual  t| 
shoots  for  esculent  use  rise  from  the  roots  in  the  j  j 
months  of  April,  May.  June,  and  July;  and  are  '| 
often  o1»taincd  in  wint  r,  Vmt  nsnrdly  in  :in  iiii-  , 
perfect  condition,  by  various  processes  of  forcing,  i 
Two  principal  varieties  are  in  cultivation,— the 
red-top[>ed,  with  reddish  green,  full,  and  close 
heads, — and  thn  rrern-topp/'d.  witVi  LTLxn  heads, 
not  so  close  and  plump  as  tliose  of  the  red-topped. 
Several  subvarietics  also  are  in  extensive  cultiva- 
tion, and  take  their  name  from  the  places  where  \ 
they  were  first  known,  as  Oravcsenil,  Battersea, 
Deptford,  R-»n<iin;r.  mid  C'lrk  ;  Init  nins-f  sub- 
varieties  are  merely  local,  and  scarcely  any  can 
be  said  to  Iw  propagable  from  seed. 

The  successful  and  highly  artistic  modes  of  cul-  ' 
tivating  asp.iragus,  with  the  view  of  producing  it 
in  full  perfection,  in  the  various  countries  of  Eu-  1 . 
rope,  are  too  numerous  and  complicated  to  be 
merely  mentioned,  much  less  described.  The 
mode  which  is  now  in  favour  with  the  mo<;t  cnii- 
I  nent  British  gardeners,  is  to  sow  carefully  se-   j , 
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Iflcted  and  thoroughly  good  seed  ia  spring,  once 
in  several  jreuv  for  a  nnglepluitatioii;  and,  vhvn 

the  plants  are  one  year,  or  at  most  two  years  old, 
to  transplant  them  into  permanent  beds  ;  and  to 
begin  to  cut  off  the  annual  shoota  for  esoolent 
iiae  in  the  third  year  after  transplantation.  The 
SGcd-bcds  are  nstiallv  four  foet  broad;  the  trans- 
I  planted  plants  are  usually  in  rows,  at  the  dis- 
^  tance  of  9  inches  from  plant  to  plant,  and  of  IS 
:  or  even  18  inches  from  row  to  row;  and  some- 
tiuies  tliL-  S'-i'ds  are  sown  in  the  pormanont  beds, 
and  merely  thinned  out  to  the  proper  distances. 
The  soil,  in  every  case,  is  as  nearly  as  possible  a 
dry,  M&d J,  light,  mellow  loam,  trenched  to  the 
depth  of  2^  or  3  foet,  and  very  powerfully  man- 
nr*'d.  A  cvTini]^  of  dung  or  litter  is  laid  over 
the  beds  lu  wiuter  to  protect  the  plaut:$  from  the 

I  froet ;  and  in  spring,  this  covering  is  raked  off 

the  plants  and  dug  into  the  alleys,  and  the  beds 
I  arc  stirred  with  a  fork  in  order  to  increase  ab- 
j  sorption  of  heat  and  air,  and  the  intiltration  and 
asomt  of  moisture.  Plants  raised  according  to 
this  general  method  of  culture  will  yield  shoots 
in  excellent  condition  from  the  fifth  till  the  fif- 
teenth or  seventeenth  year  after  sowing ;  and 
they  may  he  forced  a  week  or  two  hy  warm  coTer- 
ings  of  dung  upon  the  beds,  or  extensively  forced, 
but  with  the  speedy  death  of  the  roots,  by  lifting 
the  plants,  and  placing  them  on  dung  or  tan  beds. 
But  some  speoiid  modifications  of  this  method  of 
culture  may  be  strongly  recommended,  and  are 
fitted  to  render  it  eminently  efficient  in  relation 
both  to  natural  growth  and  to  forcing.  Mr. 
Towers,  who  gives  it  a  decided  preference  over 
all  other  modes  of  culture,  and  strongly  insists 
on  these  modifications  of  it,  remarks  that  this 
method  is  "  more  novel  and  periiaps  more  scienti- 
fic than  other  modes,  as  it  may  be  made  to  con- 
form to  the  hypotheus  of  radical  exudation,  so 
that  any  gnrdi  nrr  who  practisr.i?  it  can  introduce 
'  oth'T  vftretaltles  1m  t'.vo-n  every  row  of  his  as- 
'  p;a-agu3,  and  thus  avail  iiimself  of  the  nutritive 
)  matters  whidt  their  radical  procssses  yisld  to  the 
soil." 

The  preparation  of  the  bed  for  this  method, 
fully  more  than  even  fur  the  old  methods,  is  a 

I  matter  of  very  high  importance.  An  asparagus 
bed  is  not  made  for  a  single  season ;  but  if  well 

■  laid  out  and  properly  planted,  lasts  for  many 
years,  and  amply  repays  considerable  cost  and 
unusual  labour  in  its  fonoation.  If  the  garden 
do  not  contain  light,  loamy,  mellow  soil,  two  feet 
deep,  nnd  incuuiljent  upon  a  porous  substratum, 
the  whole  plot  must  be  artificially  formed  by  the 
wheeling  away  of  the  native  soil  to  the  depth  of 
two  feet,  the  imparting  of  porosity  to  the  subsoil 
by  picking  or  admixture,  and  the  fillinp^  up  of  the 
vacuum  to  the  depth  of  two  feet  with  transported 

j  and  prepared  soil.  The  most  suitable  material 

{  for  the  last  of  thess  purposes  is  the  turf  or  sward 
of  sheep-walk  or  natural  pasture,  parr  1  1 '  inch 
thick  from  a  pulverulent  or  uugtony  and  irreten- 
tive base,  and  broken,  digged,  turned  and  exposed 


j  till  it  perfectly  pulverises  into  a  rich  light  earth.  ' 

I  The  plot  selected  for  the  bed  may  measure  about  | 
I  .30  feet  in  lenf^th  and  10  feet  in  width;  and  it 

ought  to  lie  fully  expo.^ed  to  the  south,  in  order  i 

that  the  sun's  rays  may  play  as  freely  as  poiriUe  ' 

over  its  whole  surface.  If  the  native  soil  he  of  , 

suital)le  quality,  let  the  g^ardener  open  at  one  end  { 
of  the  plot  a  trench  two  feet  wide,  and  wheel  the  i 
sdl  from  it  to  a  spot  two  or  tiiree  feet  b^nd  the 
other  end  of  the  plot ;  let  him  dig  this  trench,  , 
and  every  succeeding  one  to  the  depth  of  not  It-.-s 
than  two  feet ;  let  him  clean  out  the  bottom  of 
each  trench,  and  place  upon  it  a  good  six  inch 
Uyer  of  ridi  manure ;  let  him  have  iramediatdy 
adjacent  to  the  plot  at  least  six  cart-loads  of  well- 
wrought  leaf-soil,  sea  ^vetfl,  nr  perfectly  good  epit 
dung ;  let  him  assign  a  lair  proportion  of  this  to  ' 
each  trench,  and  mix  it  thoroughly  witih  as  mndi 
of  the  soil  for  the  filling  up  of  the  trench  as  will 
raise  the  surface  mx  inches  above  the  ori^al 
level;  and  let  him  thus  proceed,  trench  after  . 
trench,  filling  the  whole  space  witii  moved  and 
completely  mixed  materials,  and  employing  the  . 
soil  dug  out  of  the  first  trench  for  the  filling  op 
of  the  last.   If  the  native  soil  be  unsuitable,  the 
only  differences  in  the  process  will  be  the  total 
removal  of  the  native  sdl  from  the  plot,  the  u»e 
of  the  carried  and  prepared  soil  in  its  plaec,  and 
the  employment  of  only  three  cart-loads  of  man-  i 
ure  ibr  tiie  bed  instead  of  six.  In  cvder  at  eoee . 
to  equalize  the  suriace,  to  improve  the  mixatasn  ' 
of  its  materials,  to  increase  its  capacity  for  aera-  ' 
tion,  and  to  promote  the  slow  fermentation  or 
erenuwausis  of  its  vegetable  contents,  the  whole 
bed,  about  a  week  afW  its  ftnrmation,  ought  to 
be  first  Fpriiilc'.ed  with  about  a  gallon  of  common 
salt,  and  then  dnc^  from  end  to  end  in  the  con- 
trary direction  to  that  in  which  it  was  treucht:<l. 
The  bed  ought  if  pcenhle  to  he  brought  into  thia  '  i 
condition  during  the  dry  weatlier  of  winter,  yet 
may  quite  advantageously  be  brought  into  it 
during  the  month  of  March.  "  After  the  ground 
shall  have  settled  for  a  week,  two  beds,  eaoh  three 
feet  wide,  should  be  marked  out ;  and  this  width  ' 
will  admit  of  an  alley  between  the  beds,  and  one 
on  each  side  of  them,  more  than  a  foot  in  breadth. 
To  form  these,  stiun  a  line  on  the  outside  of  the 
beds,  and  two  down  the  middle  space  between  ' 
them,  80  as  to  mark  out  the  limits  of  the  l)e<i«, 
and  throw  the  earth  out  of  the  alley  upon  the 
beds,  that  their  surface-levd  may  be  six  inebes 
above  the  base  of  the  alleys.   If  turf  be  at  haiul, 
it  would  hr  rirrht  to  place  three  inverted  well  cut  ' 
turfs  the  whole  length  of  the  alleys,  and  thus  to 
form  good  and  solid  walks;  a  dressing  of  salt  ; 
should  then  be  sprinkled  over  the  turf  to  prevent 
the  growth  of  the  grass.  Some  persons  use  a  deep 
layer  of  ashes ;  but  whatever  be  the  material  em-  .  i 
ployed,  the  beds  ought  to  be  raised  a  few  inches 
above  the  walks, — ^not,  however,  to  provide  fer 
drainaf»e,  but  to  render  the  future  culture  e-  n-  | 
vcnient,  and  to  give  a  finished  appearance  to  the 
pUmtation." 


Digitized  by  Google 


I 


ASPARAGUS. 


lo  fine  weather,  earljr  in  April,  let  the  seed  be 
HWiL  Though  most  seed  will  remain  good  during 
Ifarec  or  four  years,  either  seed  from  hni  berriet 
or  seed  nithtr  l<>nij  kept,  will  not  prndncc  'mc 
phut  from  tweut/  grains,  and  ought  therefore 
not  to  be  employed.  The  Miwar  osimot  be  too 
particular  respecting  the  soundness  and  exoel- 
knce  of  till-  w>ed;  and  if  he  have  not  had  tho 
meaoi  of  gathering  it  within  two  seasons  preced- 
ing fkvm  plants  of  hU  own,  he  ought  to  procure 
H  frmn  some  brother-gaidener  or  oiv^cientious 
and  practical  seedsman,  on  whn^e  kiiowlrilr^t^  of 
its  origin  and  perfect  honesty  in  dealing  he  can 
fuUy  rely.  Or  if  compelled  to  use  seeds  of  un- 
known age  or  oharaofeer,  he  must  at  least  test 

their  probaMe  v-it.-xlitv  in  S  if  tho  ways  which 
shall  be  recoTnuu-ndcd  in  mir  article  npon  Skkos. 
The  object  which  dictates  and  contruk  the  de- 
tsOed  arrangements  of  aowinf  ,  is  to  obtain  one 
good  plant  at  tho  distance  of  every  nine  inches 
in  a  row;  and  this  object  will  puidc  every  gar- 
dener of  tolerably  good  sense,  far  lietter  than  a 
code  of  nunnte  direetions.  Tet  we  may  say,  in 
gooeral,  that  three  drills  should  be  formed  along 
each  bed.  at  the  distance  from  one  another  of  a 
foot ;  that  each  drill  should  be  an  inch  and  a  half 
deep,  and  should  be  made  smooth  and  even  along 
the  bottom,  by  the  pressure  of  the  long  handle  of 
a  rake  or  of  any  siniilarly-formod  strnit^ht  i>oh ; 
and  that  the  seed,  if  undoubtedly  good,  should  be 
dropped  in  threes  or  fbors,  aboat  an  inch  asunder 
frooi  eadi  other,  at  every  t;{>acc  or  distance  of 
niae  inches. — but  if  of  douhtful  quality,  ought  to 
be  town  along  the  whole  drill  with  a  degree  of 
Kiatittess  or  profiudon  ooneepoiidii^;  to  the  sup- 
powd  proportion  of  their  soundness. 

When  two  ynnng  plants  rise  close  to  each  other, 
the  one  should,  as  soon  aa  possible,  he  carefully 
removed ;  and  when  thej  hare  been  thickly  sown, 
and  come  thickly  up,  they  onght  to  be  very  early 
thinned.  Yet  previous  to  a  final  thinning  of  nine- 
inch  sowings,  or  a  thinning  to  two  or  three  inches 
af  continuous  sowings,  the  plants  should  be  per- 
mitted to  attain  a  height  of  three  inohes  and  to 
effect  a  perfect  development  of  their  leaves,  in 
order  that  the  strongest  plants  may  be  easily 
i^rtaiued,  and  may  alone  be  permitted  to  re- 
anin.  Besides,  as  no  man  can  oo^jeetare  what 
amount  of  damage  may  be  done  by  moisture. 
f7»>st,  snow,  and  other  hostile  influences  during 
the  dormant  season,  a  large  stock  of  young  plants, 
piefiooB  to  final  or  seveve  tlihraiBg,  onght  to  be 
permitted  to  stand  in  the  drills  till  the  second 
ipriog.  If  the  plants  suffer  little  injury  from  the 
winter,  the  supernumeraries  can  be  taken  out 
ia  spring,  and  may  then  be  employed  in  other 
&shions  for  the  raising  of  additional  erope.  But 
daring  the  whole  of  the  first  season,  as  well  as 
during  subsequent  years,  the  spaces  between  the 
raws  most  be  kept  clean  by  eaatiously  passing  a 
Uutch  hoe,  from  time  to  time,  over  the  surface. 
8ach  culture  as  this,  upon  mere  seed-beds,  with- 
out any  transplanting,  has  occasionallj  produced 


very  good  a-^paragus  fur  use  in  the  course  of  26 
or  26  months  after  sowing. 

When  tranf^planting  frcui  mere  seed-beds  is 
practise  li.  or  when  additional  crops  are  di-^ircd 
from  the  tiiinuings  of  permanent  beds,  plants  of 
the  first  year  may  be  planted  fonr  inches  apart 
cither  in  shallow  trench  or  in  open  drills  out 
vvilli  a  t:pa<le  alon?  very  tightly  stretched  line?, 
and  piauta  of  the  third  year,  or  if  possible  the 
fourth  year,  may  be  employed  when  eeenlent  pro- 
dace  is  desired  within  tho  period  of  twelve  or 
fifteen  month?.  Tin/  plants  ought  to  be  placed 
so  deep  as  to  permit  their  crowns  to  be  covurcd 
with  two  inches  of  fine  soil ;  and  their  roots  ought 
to  be  let  down  espandedly,  and  in  fiiU  length,  aiid 
to  he  placed  in  complt-te  contact  or  coating  with 
the  soil.  The  proper  time  f  ir  transpUuiting  is 
after  considerable  drought,  and  whUe  the  soil  is 
op<>n,  firee,  and  pvlverolent,  in  Ibreh  or  April: 
and  immediately  after  planting,  each  row  ought 
to  receive  one  lilteral  watering.  i:i  >  i  I  t  that  the 
plants  may  be  securely  iixed,  and  may  a«i  speedily 
as  possible  start  into  growth.  If  bhnks  ooour  in 
consequence  of  the  decay  of  Some  roots,  they  may, 
as  Lite  as  the  middle  of  .Tun^,  be  filled  up  from 
the  nursery-bed ;  but  the  plants  used  for  them 
most  be  real  seedlings;  and  must  be  planted  in 
an  evening  or  during  doudy  weaker,  and  copi- 
ously wati  r  d. 

Any  1h  (1  <i  asparagus  growing  in  single  rows 
may  be  set  apart  for  the  purpose  of  forcing ;  and 
it  may  be  so  contrived  as  to  furnish  three  dis- 
tinct forcings, — the  first  to  commence  late  in 
November,  to  be  cut  at  the  close  of  tho  year, — 
the  second,  about  the  first  wede  in  January,— 
and  the  third  early  in  February, — ^while  a  fourth 
reserve  ought  to  come  in  at  the  natural  reason, 
blanched  but  not  forced,  in  April.  After  the 
stems  of  the  plants  have  become  inactive,  or  have 
acquired  their  hybemating  condition,  they  ought 
to  he  cut  away,  the  rows  should  be  moulded  up 
with  fine  soil  from  the  spaces, — the  eartlj  of  each 
space  on  the  sides  of  the  rows  which  are  destined 
to  be  forced,  shooid  be  dug  up  and  carried  away 
in  such  quantity  as  to  leave  trenches  of  one  foot 
in  depth. — shallow  boxes  or  troughs,  formed  of 
three  strips  uf  board  fatiteued  together,  and  five 
or  six  indies  deep,  diould  be  pbtoed  invertedly 
over  the  rows  of  the  plants, — a  compost  of  two- 
thirds  of  tree  leaves  and  one-third  uf  fresh  stable 
manure,  should  be  employed  to  fill  up  the  trenches 
to  the  level  of  these  covering  troughs^— either  a 

similar  compost,  or  at  least  a  OMM  of  tree-leaves 
iihould  be  heaped  over  both  rows  and  trenches  to 
the  additional  depth  of  18  inohes  or  two  feet, — 
and  »  thatch  of  straw  hurdles  or  of  any  dmilar 
material,  should  be  placed  over  all,  to  keep  out 
excessive  rains,  and  to  retain  the  developed  heat. 
Trial  sticks  should  be  thrust  into  the  ma^f^es; 
and  if  these,  on  being  withdrawn,  feel  gently 
warm,  the  process  of  regular  and  successful  forc- 
ing may  l>e  regardt'd  as  begun  and  certain.  After 
the  process  is  completed,  and  all  its  objects 
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achieved,  the  bed  should  be  cleared  of  ito  foraing 

appliances,  find  rcstorod  to  its  fonnor  condition. 
— lioudon^s  I/ortus  Britanvicm. — Maices  G'arden- 
tr't  Calendar. — Paper  by  Mr.  TwEvn  in  Quarterly 
Journal  of  Agriculture. — Loiidov^t  Snc^dopctdia 
I  of  Plants. —  Tmn^actlom  of  the.  London  Iloiiiffl- 
'  tvnd  Sociefy. — Miller  s  Gardener's  Dictionary. — 
LoudotCs  Cardtiur's  Magazine. — TAe  Magazine  of 

ASP.\HAr;rs' I^KETLE.  SceCRiocMH. 
I      ASI'.\HT;\TKS.    Sec  Aei-.utMMNF. 
■      ASPECT.  A  Byuonyme  in  gaid(;ucn>'  lauguuge 
for  ezpoture.  See  article  Exrosura. 

ASPEN  or  RjLTTLis, — botanically  Populus  tre- 
mtda.  A  species  of  amentaceous  tree,  of  the  poplar 
genus.  It  grows  wild  in  the  moist  woods  of  Eng- 
<  land  and  Lowland  Sootknd,  and  on  the  borders 
of  lakes  and  rivers  in  the  Scottish  Highland  Its 
form  pleases  the  eye;  iU  stem  i?  tiipcriri!];  and 
eymtnetriciil;  its  joung  shoots  are  of  a  dark-bruwu 
I  oolonr;  its  leaves  are  ronndis^h,  angularly  in- 
:  dented,  smooth  on  lioih  sides,  green  above  and 
I  whitish  Ix'low,  ;uid  stand  upon  long  slender  fo<.>t- 
j  stalks;  and  its  catkins  appear  in  March  and 
!  April,  and  rcMmble  those  of  the  abdb.  It  often 
I  attains  a  lai^e  size,  Init  usually  has  ft  baght  of 
about  .'/<i  feet.    Both  of  its  j Ktpular  ikimv  \  and 
,  also  its  specific  botanic  name,  allude  to  the  well 
I  known  property  of  its  leaves  of  being  freely  sha- 
ken, and  of  oooanonlng  a  rustling  sound,  by  the 
;  slightest  current  of  air.    Linnrci:?  and  l>r.  Ptoke 
ascribe  this  property  to  the  pecuUar  structure  of 
the  compressed  petiole  or  lea&talk ;  for  the  planes 
of  it  are  at  right  angles  to  those  of  the  body  of 
ihi'  loaf,  wliioli  i>  it.^i  lf  ftirnij;bcd  with  two  glands, 
runnini;  tlio  one  into  the  other.  Yet  the  flattened 
petiole  is  common  to  all  the  poplars ;  and  the  mo- 
bility and  rustling  of  the  leaves  of  trees,  in  gen* 
eral,  are  in  the  proportion  of  the  length  and 
slenderncss  of  the  potiolefs.     A  snperetitious 
I  opinion  is  said  to  prevail  in  some  parts  of  the 
'  Scottish  Hig^blands,  thnt  the  aspen  furnished  the 
I  timber  of  our  £edeemer*s  cross,  and,  in  conse- 
<]uencc  of  this,  acquired  its  excessive  sensibility 
to  the  action  of  the  wind.   The  tremolousness  of 
the  leaves  of  the  aspen,  combined  with  the  dif- 
ference of  the  colour  of  their  two  surfaces,  gives 
the  tree  a  very  chanircful  and  scinewliat  interest- 
i  ing  appearance,  and  entitles  it  to  a  place  among 
!  omaDiental  wood  which  could  not  be  obtain^ 
t  for  it  by  its  form  and  habits.    Its  foliige  is  in- 
teresting in  all  its  stages,  from  tbf  li';''ht  firoen  of 
summer,  to  the  bright  yellow  of  autumn  and  the 
I  vivid  red  of  commencing  winter.   But  the  tree  is 
I  misohievons  from  its  radical  halnts,  and  inappre- 
ciable  in  its  peculiar  beauties,  wlien  it  .stands  in 
the  interior  of  a  wood  or  among  a  crowd  of  trees ; 
and  it  probably  produces  its  fiuc**t  tliect,  when 
growing  on  the  margin  of  a  plantation  of  firs. 
Its  ri.ot.s  have  the  same  spreading,  decurrent,  ex- 
haust injr  haViit.s  as  those  of  some  other  specie?  of 
poplar ;  and  tJiey  send  up  many  shoots  or  suciccra 
'  at  ft  distanoe  from  the  stem,  nnd  monopolise  all 
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the  vegetable  nourishment  of  a  comparsti^y  ' 

lari^e  circumference  of  ^>  >\\.  The  1iark  is  a  favc>ur-  > 
ite  ft>od  of  beavers.    The  timber  is  very  li^tltt.  ' 
white,  smooth,  soft,  and  durable  in  the  air;  and  j 
may  be  need  for  the  same  purposes  as  the  timber 
oftheabele.   Fm-g  Abki.k.  Red  glandular-l'HA.ng 
substances  about  the  size  of  pease  may  sometmie^ 
be  observed  on  the  leaves  and  petioles,  and  are  i 
the  nests  of  a  kindcf  long4figged  iy  wMoh  snto«  . 
mologists  call  Tij.'>f'i  jiniijr^rii.a.    Tlie  ai?pen  m 
very  easily  propagated  frou)  suckern.and  will  grow 
and  douri^  in  ahnobt  any  kind  of  soil  exct^pt 
elfty.— JftiKsr's  JHetioMtty,  V.  Popours.— iMsff 

on  Plantiny,  V.  VnvvhVB. — Sir  John  Siiidairi 
G'enfml  It^ort  •/  Hcodand, —  A'iool't  i^fsaftrV  j 
Calendar.  ,  \ 

ASPERUGO.  A  curious,  dedduoua,  ptoeoiB-  ' 
bent,  annual  weed,  of  the  borage  family.  It  grows 
to  the  height  of  .3  feet ;  its  stem  i^:  climbing  and 
very  rough ;  and  its  flowers  are  small,  blue,  sad 
axillary,  and  appear  in  April  and  Uftj.  It  groin 
wild,  not  only  in  Britain,  bat  ovw  all  Europe, 
from  Lapland  to  the  Mediterranean.  Ou.y  itne 
species  of  it,  Asperugo  procumbetUf  is  known ;  and 
^s  is  sometimes  popularly  oaUfid  Ctoman  isid* 

wort, 

ASPERULA.    See  WoonROPr. 

ASPHALT.  A  native  resinous  substance  found 
in  some  quantity  on  the  diores  of  the  Lead  sea,  ' 
on  the  island  of  Trinidad,  &o.,  and  anppssed  to 
be  raised  by  springs  from  decomposing  coal-for- 
mations. It  is  black,  shining,  fui?ts  at  about 
212°,  burns  readily  with  a  white  flame  and  much 
smoka,  leaving  little  ashes;  by  dry  distillatien  it 
yields  empyreumatic  oil,  a  little  ammoniacal 
water,  and  comhustiMe  gases,  and  loaves  i  car- 
bon, containing  in  iltt  ashes  silica,  alumina,  oxide 
of  iron,  &o.  It  is  inaolable  in  water ;  alcohol  es- 
tract«  5  per  cent,  of  a  yellow  rerin ;  ether  extracts 
from  the  reFidiie  70  per  cent,  more  of  a  bLack 
brownish  black  resin;  the  portion  insoluble  m 
alcohol  and  ether  is  readily  solable  in  oil  of  tor-  ! 
pentine  and  naphtha,  with  difficulty  in  lavender- 
oil  ;  this  last,  called  l)y  Bous.'^iugault  asf}li(dt«>t^  is 
black,  shining,  and  softens  at  572'^.  Sulphuric 
and  nitric  acids  oonvitft  a  part  of  aqpbalt  into 
artificial  tannin ;  potash  dissolves  a  large  pivtion 
of  asphalt  with  a  black  colon r.  The  numer^u? 
cements  in  use  at  the  present  day  under  the  name 
of  asphalt  are  vny  different  in  their  ootnposttiaa. 
Sejrssel-asphalt  is  a  ooftttnsation  of  asphalt,  and 
other  bituminous  substances,  witli  carbonate  of 
lime,  in  the  proportion  of  about  83  of  the  former 
to  17  of  the  latter.  See  Bitoxsk  and  Pjeraoixca. 

ASPHODRLr-botanicaUy.i^fnAs«Wiic  Agemis 
of  ornamental  herbaceous  jilant.^i.  forniing  the 
type  of  the  exten'sivo  natural  endogenous  onier 
Asphoddcffi.  Thirteen  species  have  been  de- 
scribed by  botanists,  and  introdneed  to  Qnat 
Britain.  The  yclluw  species,  A^phoddtu  hte»f. 
if  an  old  and  well  known  inhabitant  of  r.v.r  gar-  , 
dens;  it  was  introduced  from  6icily  in  1696;  it 
is  a  hardy,  peiennia],  eveigreen  herb;  and  it 
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pTows  to  the  height  of  3  feet,  has  a  leafy  stem, 
I  produces  yellow  flowers  in  May  and  June,  and 
,  admitfr  of  easy  cultura  and  rapid  increase.  A 
'  deddhoas  Tuiety  ot  this  ipeeies,  attaining  a 
'  height  of  oaly  2  feet>  and  producing  its  flowers 
in  April  and  May,  was  iutr..<luc','J  from  SilKrla 
i  ia  Ibiif,  The  upright  and  the  onion-leaved  spo- 
des,  d&uf  and /Situlowtu,  are  Hkewiae  old  uid  irell 
iinown  plants  of  British  horticulture ;  they  vere 
iii'VMjuc-.ii  from  the  soutli  cf  Kuropf  nl>out  the 
time  of  the  introduction  of  the  yellow  species: 
they  closely  reeemble  the  evergreen  variety  of 
tkat  species  in  habits  and  character;  they  grev 
to  the  htiL'ht  of  rf?pectivoly  1^  and  24  inches; 
I  and  oae  or  both  overrun  va«t  tracts  of  land  in 
Apulia,  and  there  afford  a  valuable  subsistence 
,  for  aheep^  The  olub-seeded  speoiea  is  a  tender 
annual,  of  a  foot  in  height,  introduced  from  the 
I  Ea.<t  Indies  in  18o8:  tho  proliferous  Ppecies  is  a 
(Miiious  hardy  annual  of  4  inches  in  height,  intro- 
doced  from  Anneiiia  in  1824]  the  small-podded 
I  qiecies  is  a  hardy  bulbous  pinnt,  the  only  bulbous 
one  of  the  crern?.  introdnccd  from  Dabnatia  in 
Ib^l ;  and  most  of  the  otluir  species  and  Tarieties 
.  resemble  the  old«introdaoed  ones  in  habits  and 
'  chjracter,  and  arc  iKitives  of  1^nria»  Siberia, 
I  S;-.A:n,  and  Candia. — The  order  a^yihodolorn  cnm- 
prifes  uo  fewer  than  ol  genera;  and  hi\s,  within 
I  the  gardens  of  Great  BritaixL,  about  300  tender 
'  aai  sao  hardy  spedes.  A  few  of  its  spedes 
I  have  arbore=criit  st-.'in.^.  pouig  have  fascicnlatfrl 
ro.its,  a  considerable  numln  r  are  bnlbon-;.  many 
I  ire  very  beautiful,  and  all  are  at  least  pretty. 

The  greater  portion  hav«  so  distinctiTe  a  charao- 
I  tor  as  to  be  ea.sily  recognised  ;  but  some  cannot, 
«nthoat  a  knowledge  and  iri^pr-ctron  of  niinnte 
I  Ix/Uoical  characteristics,  be  distinguished  from 
'  torn  plants  of  other  orders.  They  are  broadly 
separated  from  the  rush  tribe  by  their  compara- 
tively larfT'?  nnd  shoivy  flowers, — from  the  lily 
tribe,  by  exactly  the  reverse  character,  the  com- 
j>  pnative  smalloew  of  their  flotrer8,-<-«nd  from 
the  hcmerocallidea;  or  day-lily  tribe,  by  the  ex- 
s  paurion  of  their  flowcrK  ;  but  thoy  cnn  bo  dis- 
'  tii^Tiished  from  the  colchicuin  tribe  only  lij  the 
minute  character  cf  their  style  and  anthers.  One 
of  two  great  subdivisions  of  them  are  represented 
hv  the  numerous  onion  genus,  and  have  no  tnie 
stem,  and  consist  entirely  of  bulbous  specie?  ;  nnd 
the  other  subdivision  are  the  proper  asphodelea;, 
tnd  have  for  the  most  part  dustered  fleshy  roots. 
—Lffudint  '-1  rforf  1/.S  Bntan  /!  i*<?  i'^, — Tf,  e  Pen  ny  Cyd o- 

Gardener's  Calendar. — Loudon's  Encyc.  aj  Plants, 
iSPBTXTA.  Suspended  animation  produced 

hy  the  non-conversion  of  the  venous  blood  into 
:.  arterial  blood.  Owin;;  to  the  en{>ply  of  air  l)einc; 
cut  ofl,  the  unchanged  venous  blood  of  the  pul- 
monary artery  presses  into  the  minute  radicles 
of  the  pulmonary  veins ;  but  their  peculiar  Irri- 
tability requiring  artorial  M  lod  to  excite  them, 
stagnation  takes  place  in  th*>  pulmonary  mdiclos. 

■  sad  death  occtirs  chiefly  from  this  cause.  As- 
t 


phyxia  of  the  new-born  of  anr  animal  is  often 
depfnd  nt  nprtn  it"  feeble  condition  not  pcrmit- 
ing  respiration  to  be  cstabUshed.  Asphyxia  by 
noxious  inhalation  takes  place  in  some  cases  by 
the  inhalation  of  gases,  which  produce  a  spas- 
ni  nlic  closure  of  the  (tis;  in  oth-  rs,  by  the 
want  of  oxygen }  and  in  others  by  the  presence 
of  giVHcs  positively  deleterious  or  poisonous.  As* 
phyxia  by  submersion  occurs  in  the  case  of 
drown xl  aninials  in  consnqn^ncr'  of  the  nie<lium 
in  which  they  are  plunged  being  unfit  for  res- 
piration. 

ASPIBIUMj-^polarly  ShidA-fem.  An  ex- 
tensive genus  of  f(  rn<,  tbc  polypody  tribe. 
About  1(55  sjwcies  have  been  described  by  botan- 
ists ;  and  about  GO  of  these  are  either  indigenous 
in  Great  Britain,  or  have  been  introduced  from 
foreign  countries,  prindpally  the  West  Indies 
and  Amorioa.  The  name  aepidinm  means  *  a 
little  buckler;'  and  l)oth  this  and  the  popular 
name  allude  to  the  form  of  the  indusinm.  Two 
of  the  species  in  Britain  have  their  fronds  tor- 
nate;  thirteen  have  their  fronds  pinnate,  and 
their  leaves  crenate,  dentate,  or  serrated  \  fifteen 
have  their  fronds  bipinnaUfid ;  eighteen  have 
their  fronds  bipinnate ;  and  tiiirteen  have  their 
fronds  tripinnatf  or  snprad^compo'ind.  yonriy 
ail  are  ornamental ;  several  arc  eminently  hand- 
some ;  and  only  one  or  two  have  the  character  of 
weeds.  Tlie  asle-fem,  A^pidiwm  ^iie-ma*,  one 
of  the  bipinnate  kind,  is  at  once  the  coarsest  in 
form,  the  mmi  wopdy  in  habit,  nnd  the  mo?t 
generally  known  in  character.  It  is  common  in 
woods  and  shady  places  in  Britain  and  through- 
out Europe  ;  it  grows  to  the  height  of  3  ft  ct,  and 
frnctifies  from  Juno  till  .August;  and  its  root 
consists  of  many  matted  fibres,  which  form  a 
blackish,  scaly,  and  turfy  or  ctcspitose  head,  of 
the  thickness  of  a  man*S  finger.  This  plant  was 
used  in  anci'  iit  times  and  during  the  middle 
ages  as  a  specitic  for  worms ;  it  still  holds  a  place, 
though  an  obscure  one,  in  such  standard  phar- 
maceutical works  as  Dr.  Cbnstison's  Dispensa- 
tory; and  it  probably  shares  with  scores  of  other 
sj>oc'es  nf  polypodiacoa?!,  the  bad  pre-eminence  of 
being  •the  iKilypody,'  which  some  pitiful  empirics 
daringly  prescribe  fw  diseases  of  the  stomach 
and  intestines,  to  the  exclusion,  of  course,  of 
really  useful  remedies,  and  the  consequent  cm- 
pcriUing  of  the  credulous  patient.  The  principal 
other  British  spedes,  are  the  Lonchitis,  with 
pinnate  frwads,  and  growing  to  the  hei::;ht  of  nine 
inches  on  the  accliviti' ^  i  f  rucky  mountains ;  the 
Oreopteris,  with  bipinuiititid  fronds,  growing 
three  feet  high  on  heathy  grounds  ;  the  Lady 
Fern,  with  bipinnatifid  fronds,  growing  one  foot 
\\'v^\\  in  mnr^'he?  ;  the  j^lashy  aspidiiun,  with 
bipinnatifid  fronds,  growing  one  foot  high  in  wet 
shady  places ;  the  prickly  aspidium  and  the  lobed 
aspidium,  with  bipinnate  fronds,  growing  two 
fo.  t  in  shady  ground;  the  dilated  aspMiuiM, 
with  liipitmate  frond>.  orowiii:;  two  feet  lii;.''!  in 
Wet  shady  places  ;  the  l>iittlti  or  fragUe  aspiuium, 
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I  a  very  lumdsomo  species,  growing  nine  inches 
high  on  walls  ;  the  Rhaitian  and  the  royal,  also 

;  very  handsome  species,  growing  six  inches  high 
on  rocks ;  and  the  thicket  uspidium,  u  rare  and 
reoently-disoovered  qftecies,  growing  nine  inches 
high  on  shady  rocks.  One  of  the  most  remark- 
able of  the  oxotic  species,  and  indeed  of  the  whole 
family  ot  ferns,  is  the  celebrated  Scythian  lamb, 
the  topic  of  so  many  fables,  A^idiuM  Barames. 

Although,"  says  the  editor  of  the  Encyclopoidia 
of  Plants,  ''it  is  often  l  ioiiL^^t  in  a  fresh  state  to 
the  markets  of  Macao  as  an  article  of  medicine, 
no  plants  have  ever  reached  this  country  alive. 
Its  name  has  arisen  from  the  resemblance  which 
its  brown  hairy  rootstalk  bears  to  a  little  rufous 
dog  couching ;  and  the  belief  in  its  aoimai  na- 
ture has  been  confirmed  bj  the  colour  of  the 
juice,  which  is  of  a  rieh  blood  colunr,  and  soon 
bccouiini»  thick  by  exposure;  tn  tlu»  air.  It  is 
needless  to  add  that  the  stories  about  no  plant 
boing  able  to  grow  near  it  are  mere  fables. 
Kaempfer  says  that  boranml:  is  the  name  which 
the  people  on  the  borders  of  r!if  Caspian  Sea 
give  to  a  kind  of  sheep  of  that  country." 

ASPLENIU3I, — popularly  S^  leeitmrt.  An  ex- 
tensive genus  of  ferns,  of  the  polypody  tribe. 
The  plants  of  some  of  the  species  were  formerly 
r«??arfled  as  spccilics  iu  all  disease?  of  (he  ppleen  ; 
and  they  derive  from  this  circumatuucc  both 
their  botanic  and  their  popular  names.  About 
160  species  are  known  to  botanists;  and  about 
60  of  thope  are  either  indigenous  in  Great  Bri- 
tain, or  have  been  introduced  from  foreign  coun- 
tries. Five  or  six  of  the  latter  have  undivided 

fironds:  two  have  an^^ular,  lobed^  divivkd  fronds  ; 
one  has  tripinnate  leaves  ;  and  all  tlie  others 
have  either  pinnate,  blpinnato,  or  bipinnatilid 
fronds.  The  chief  of  the  British  species  are  the 

.  maidenhair,  growing  tix  inclies  lii;ih  on  shady 
rocks  ;  the  northern  and  the  sea.  six  inches  hi,L;h 
on  rocks;  the  altcrnate-kuved, six  inches  high  in 
Scotland ;  the  fountain,  often  called  au  aspidium 
and  a  polypody,  and  very  handsome  in  form,  nine 

1  inches  high  in  England  ;  thc>  lannoolate  ;  the 
; '  wail-rue  ;  and  tlie  lilack  adiantum. 

iASS, — scit'utilicaliy  Eijaus  Assiuuj.    A  well 
known  quadruped,  of  the  horse  genus  of  the 
thick-skinned  class  of  animals.   The  variety  of 
■  ass  generally  known  in  Oreat  Britain  and  Ire- 
,   land,  is  of  a  very  inferior  character ;  and  atibrds 
i  a  very  inadequate  representation  of  either  the 
best  domesticated  varieties  of  other  countries, 
or  the  n^^^t  sj)iriteil  and  symmetrical  of  the 
known  varieties  of  the  wild  ass.   Our  popular 
notimu  of  tills  animal— baaed  principally  on 
contempt,  and  prompting  cluefly  to  n^lect  and 
cruelty — are  a  gross  outrage  upon  common  sense, 
I  natural  history,  and  even  religious  feeling,  and 
are  woftilly  inconsistent  with  the  enlightenment 
of  the  nineteenth  century,  and  the  boasted  civil- 
ization of  the  British  people.    The  a*'^  rvrrpt 
in  SO  f  ir  as  he  is  starved  and  thrashed  and  half- 
butchcrcd  out  of  his  natural  disposition — pos- 


sesses scarcely  a  trace  of  the  disagreeable  temper 
which  popular  bi  lu  f  as^ii^tis  to  him.  ;jid  is  dis- 
tinguished by  several  most  useful  habits  and 
most  desirable  properties  for  which  not  one  Bri- 
ton in  twmtj  will  give  him  a  particle  of  credit ; 
he  figures  very  anciently,  most  extensively,  and 
not  a  little  respcctaMy,  in  thf  hislnry  of  the 
civilized  world ;  he  Wiis  held  in  high  cbteem  by 
several  ancient  and  enlightened  nations,  whose 
opinions  on  most  other  matters  connected  with 
civilization  are  resjwctcd  liv  posterity :  he  was 
domesticated  and  generally  useful  bctore  either 
the  horse  or  the  dog,  and  was  long  retained  in 
the  service  of  the  peaceful  arts  after  the  hone 

IxKjame  snbper^Hent  to  the  purposes  of  war;  and, 
above  all,  he  tigures  with  considerable  ixequenc/ 
and  with  uncommon  intersst  in  the  Saored  Scrip- 
ture^,  and  is  there  exhibited  to  us  in  connexion 
^vitll  one  of  the  most  simply  suLlime  and  bcanti- 
fuUy  afiooting  passages  in  the  personal  history  of 
our  fiedeemer.  The  Chzaatian  who  thinks  c<»- 
tcmptttoualy  of  the  ass,  losst  instruction  out  of 
various  parts  of  Scripture  ;  the  farmer  who 
thinks  meanly  of  him,  deprives  himself  of  lu  u  h 
profitable  service  iu  draught  labour  upou  his 
ftnn;  and  the  mere  hoboiail  or  schoolboj  who 
sneers  at  t!iu  ass's  alleged  sttibbornness  and  stu- 
pidity is,  iu  the  popular  use  nf  the  word,  a  greater 
ass  than  the  ummul  ho  despiaes. 

In  Western  ABia»  the  ass  was  domesticated  kng 
befon  the  oomm^cement  of  profane  history,  and 
has  ever  since  been  held  in  lii^h  esteem,  and  con-  , 
tinues  to  be  carefully  bred  and  reared;  yet  in 
Europe,  it  was  little  known  till  a  considerable 
l^eriod  after  the  oommenccment  of  profane  his- 
tory, and  !ins  never,  except  in  limited  districts, 
attained  its  due  situation  of  consequence.  In 
the  time  of  Aristotle,  tiie  an  was  unknown  in 
Pontus,  in  Seythia,  and  in  die  great  territory  | 
which  now  constitutes  Oci-mariy  and  France; 
and  so  late  as  the  time  of  ELi/.aV>eth,  it  was  ex- 
tremely rare  in  England.   Wherever  the  ht.rse 
preoeded  him  as  a  domestio  animal,  the  ass  found 
diffictilty  in  obtaining  a  fair  degree  of  favour,  or 
even  honest  consideration  of  his  claims;  hh  in- 
feriority to  .the  horse  in  size  and  strength  in- 
stantly excited  strong  dcpreciatton,  and  seems  to 
have  originated  the  unjust  contempt  in  which  he 
continues  to  be  held ;  and  liis  dejnivation  of  all 
means  for  attaining  improvements  in  breed,  cor- 
responding to  the  improvements  in  that  of  the  ' 
horse,  has  hitherto  had  the  appearance  of  justi- 
fying,  in  a  hirge  degree,  his  stern  exclusion  from 
favour.   "  He  is  the  sport,  the  butt,  and  the 
drudge  of  the  vulgar,  who,  without  the  least 
thought  or  concern,  drive  him  along  with  n  end-  I 
gel,  beating,  overloading,  and  tiring  him.  We 
do  not  remember,  that,  if  there  were  no  h  fi:*, 
the  ass  would  be  considered,  both  with  rcgurd  to 
himself  and  us,  as  the  most  useful,  most  beauti- 
ful, and  most  distinguished  of  animals  Instead 
of  being  tho  first,  he  is  now  the  secrmd  ;  and  fr'>m 
this  accident  aloue,  he  is  held  iu  no  cstimatiuo. 
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'  It|is  the  comparison  that  degrades  him:  he  is 
Considered,  not  in  himsL'lf,  but  rdativoly  to  the 
horw?.  Wc  forget  that  he  is  an  asp,  that  he  has 
all  the  qualities  of  his  nature,  all  the  gifts  au- 
nexed  to  his  species ;  and  think  only  on  the  figure 
and  qualities  of  the  horse  wliicli  are  wanting  in 
him,  and  which  it  would  b«  improper  for  him  to 
have." 

Tbe  Aele  reapecting  the  wiM  ass  are,  in  some 

!n^t;^rK•c^,  ill-:iutlie:iticated  and  obscure,  and,  in 
general,  badiy  methodized  and  ill  Fcmarcd  with 
science.  Some  animals  which  he  calk  wild  asses 
wcfe  seen  hjr  Bnioe  in  Abyssinia.  A  wild  kK  is 
noticed  by  Bell  as  an  inhabitant  of  Tartary,  hav- 
ing waved  white  and  brown  hair  reseinblin^'  tlmt 
of  a  tiger;  but  no  such  Tartarian  wild  ass  is 
othmrise  known  to  naturalists.  The  proper  wild 
ass  of  Tartary,  called  koulan  by  the  Tartars,  and 
believed  to  be  th^  origin  of  the  <n'diii;iry  dnmoslic 
us,  is  of  au  uniform  silvery  grey  culuur.  with  a 
brosd  coffec-ooloured  stripe  extending  along  the 
fpiuc,  and  crossed  on  the  shoulders  by  a  trans- 
Ttrse  band.  The  wild  ass  of  Khur  or  Ghurkhurd 
ia Persia  stands  ten  or  twelve  hands  high;  its 
linls  an  heautifiiUy  slender;  its  coat  or  fiir  is 
ilcek,aadof  a  reddish  colour,  passing  into  silveiy 
srrey  on  the  !>.  lly  nnd  hinder  part-^ ;  its  nmnr- 
short  and  black  ;  and  the  tufl  which  terminates 
its  tail  is  also  black ;  but  no  band  of  contrasted 
ool<iiQr,as  in  the  Tartarian  wild  ass  and  tbo  ordi- 
narrdnni.  Stic  ass,  passes  along  the  back  or  across 
the  shoulders.  The  wild  ass  of  the  Ilirnabiyan 
provinces,  called  by  the  inhabitants  Kiang,  has 
•b«rt«  ears  than  the  wild  ass  of  Khur,  and  is  in 
ither  respects  so  different  as  to  be  obviously  a 
distinct  variety.  The  wild  ass  of  iMongf)lia  and 
the  borders  of  Thibet  and  China,  called  l^y  the 
iohtbitants  Dzigguetai,  is  prevailingly  of  a  pale 
jdlow  eolour,  passing  into  white  on  the  under 
parts,  and  n  d:n  k  rhut  'dute-colnurod  band 

iloDg  the  spine.  An  animal  of  the  south  of  Africa 
is  d^cribed  by  Le  TaiUant  as  a  wild  ass,  as  hav- 
ing a  pale  yellow  colour,  as  occurring  in  large 
terdi!.  r.nd  as  called  by  the  Greater  Niimaquas 
the  white  zebra ;  but  it  has  not  been  reported  on 
b  any  traveller  except  himself,  and  n)ay  not  im- 
probably, according  to  a  suggestion  of  Colonel 
Hamilton,  have  been  the  female  of  tlif  Tj^nV  clline 
antelope.  The  wild  ass  of  Cntcli  rnnl  Nurth  Go«;j 
nt,  and  the  two  varieties  already  noticed  as  tiie 
viU  sss  of  Ehur  and  the  wild  ass  of  Mongolia, 
are  thought  by  Colonel  Sykes  to  be  strictly  iden- 
tical with  one  another ;  and  he  suggests  that  "  the 
(iiscrepancies  of  descriptions  may  be  easily  re- 
medied by  the  snpposition,  that  animals  examined 
(lifTtrent  individuals,  at  difTerent  seasons  of 
the  y.  nr.  did  really  5lt;L'htly  difT,  r  owing  to  the 
difference  of  seasons."  "  The  wild  ass  of  Cutch 
Md  the  north  of  Goojrat,**  says  he,  "is  not  found 
farther  Bouth  in  India  than  Deesa,  on  the  banks 
of  tl.  •  l^uiii..>  river,  in  lat.  a^utit  no"  3(i',  nor 
have  1  heard  of  it  to  the  eastward  of  the  70"  of 
bii(^tttda  on  the  sooth  side  of  the  Himalaya  j 


mountains.  In  Cutch  and  Northern  Goojrat,  it 
frequents  the  salt  deserts  and  the  open  plains  of 
Thoodpoor,  .Taysulmer,  and  Bickaneor.  By  swim- 
ming the  Indus,  it  may  communicate  through 
Scittd  and  Baloochestand  with  Persia;  and  in 
Persia  it  evidently  exists,  from  Sir  Robert  Ker 
Porter's  descriptions.  To  the  north  and  east, 
l*ersia  abuts  upon  the  peculiai"  localities  of  the 
Dsegguetiu,  through  Bucharia  to  the  deserts  of 
Cobi,  where  it  di  l;;.'lit'^  in  the  salt  mar^lif  s.  as  it 
does  in  India  uiul  th'  •  f"  Tartary,  Thiiiet,  and 
Soutli  Siberia,"  Tlie  Sy  riau  wild  ass  is  both  larger 
and  more  handsome  than  the  wild  ass  of  Khur; 
and  the  species  improves  to  the  westward  of  the 
I'uphrntfs,  becomes  very  tine  on  the  mutual 
borders  of  A^ia  and  Africa,  and  appears,  from  the 
acconnts  of  Borckhnrdt,  to  be  very  abundant  in 
Arabia  Petroea.  TI.<  Tartars  hunt  the  wild  ass 
in  prt  f  rt-nce  to  all  other  beasts  of  chase,  and  are 
very  fund  of  its  flesh.  The  Sherarat  Arabians 
also  hunt  it,  privately  eat  its  flesh,  and  publicly 
sell  itn  t^kin  and  hoofs  to  the  travelling  merchants 
from  Damascus.  Even  the  poli.'-Iied  and  luxurious 
epicures  of  imperial  Uonic  held  the  flesh  of  tho 
wild  ass  in  the  same  kind  of  estimation  in  which 
modem  epicures  hold  vAiison;  and  Pliny  inti- 
iiiat'^'  that  a  sort  of  regular  trade  was  maintained 
in  supplying  the  Roman  market  with  ass-foals, 
of  what  w  ere  reckoned  the  most  delicate  and  best 
flavoured  kind,  from  the  north  of  Africa. 

Several  of  the  d»)uifjstic  varieties  of  the  ass  in 
other  countries  thnn  our  own,  particularly  in 
those  of  Wcfcteru  As^ia,  are  of  a  very  superior 
character  to  our  variety,  and  might  be  roost  ad- 
vantageously imported  for  crossing  and  improve- 
ment. The  foal  of  an  African  variety,  was  not 
long  ago  iuipurted  to  the  Surrey  Gardens  at  Lou- 
don, and  is  known  to  belong  to  a  race  of  comparar 
tively  great  Fp^od  and  power.  Some  individuals 
of  a  variety  reared  on  the  island  of  Gozo,  in  the 
Hediterrauean,  have  been  brought  to  iiritain  as 
stallions  for  the  production  of  mules;  and  either 
they  or  other  individuals  of  the  same  rac,  have 
attained  the  heiglit  of  futirtr  hands,  and  been 
sold  for  the  sum  of  loo  guinea?.  Three  or  four 
different  breeds  are  raised  in  Syria,  and  treated 
with  great  care  and  attention ;  and  one  of  these  is 
a  small  but  spirited  kind,  on  which  the  Syrian 
ladiee  nn^  aecn^tcmed  to  ride.  A  domestic  breed 
in  Wi'stcrn  India  arc  not  mucli  larger  than  good- 
sixed  Newfoundland  dogs ;  they  are  often  seen,  as 
frequently  the  domestic  ass  of  Europe,  associated 
with  gypsies;  and  they  are  used  partly  in  droves 
to  carry  small  loads  of  salt  or  grain,  and  partly 
by  pot-makers  to  cany  (heir  chiy.  But  by  far 
the  most  interesting  race,  jointly  for  intrinsic 
excellence  and  for  extensive  distribution,  is  the 
ass  of  Arabia, — which  is  m  t  only  the  fostered 
domestic  breed  of  the  country  whence  it  takes  its 
name,  but  one  of  the  f:ivourite  breeds  of  Syria, 
Persia,  and  most  otli'.r  parts  of  Wrstern  A^ia. 
"  The  asses  of  Arabia,"  says  Chardiu,  "  are  among 
the  finest  in  the  world.  Their  coat  is  smooth  and 
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dean.  They  cai  ry  their  head  elevated,  and  have 
fine  well-formed  legs,  which  tluy  throw  out 
gracefully  in  walking  or  crnll '  jiing.  They  are 
used  only  for  the  saddle,  and  are  imported  in  vast 
numbers  into  Persia,  where  they  are  frequently 
sold  for  40O  livrcs,  and,  being  taught  an  easy 
ambltnc^  pace,  nre  richly  caparisoned,  and  used 
only  by  the  rich  and  luxurious  nobles."  An  im- 
proved and  costly  domestic  breed,  used  princi- 
pally for  the  prodaction  of  strong,  active,  and 
high-priced  mules,  octjurs  in  Kentucky  and  otlicr 
centml  parts  of  the  United  States.  Numbers  of 
these  are  tiiteeu  hands  iiigh,  and  some  are  six- 
teen ;  and  a]I  are  the  iiffspring  of  Maltese^  aases 
crossed  with  asses  of  Spain  and  the  South  of 
Franco,  none  of  which  as  imported  stood  more 
than  fourteen  hands  high.  Instances  have  re- 
oentlj  occurred  in  America  of  ^2S0  being  reflised 
for  a  yearling  female  ass,  of  a  two-year  old  male 
ass  being  estimated  at  npu-arr!^  of  f  noo,  and  of 
an  ass  of  great  celebrity  having  been  sold  for 
j£],000.  Tet  the  average  market  prioe  of  the  nn- 
improved,  abusrd,  dwarfish  ass  of  Great  Britain 
and  Ireland  is  only  about  twenty  sliiHin?". 

The  ass,  when  properly  trained  uud  humanciy 
treated,  is  docile,  sagacious,  good-tempered,  and 
susceptible  of  strong  attachment  I  lis  master; 
in  his  natural  temper,  he  is  n"^  liuui'ilo,  patient, 
and  quiet,  as  the  horse  is  proud,  fiery,  and  impe- 
tnoos  i  and,  though  ho  eventually  acqoires  indo- 
oilitjand  stubbornness  from  injudicious' training 
and  brutal  treatment,  he  long  rc^i^ts  the  natural 
effects  of  unkindnees,  and  always,  in  a  de- 
gree, bears  chastisements  and  blows  with  firm- 
ness or  even  with  oonrage.  With  regard  to  both 
the  quantity  and  quality  of  his  food,  he  is  emi- 
nently temp'^rat'',  ofton  maintaining  himself  on 
one-half  of  what  would  seem  to  bo  sufficient  for 
hiswants^and  uniformly  contenting  himself  with 
dry  leaves,  Inriars,  thistl«^s,  road-side  forage,  and 
alTno«!t  any  sort  of  harsh  or  disagreeable  herl 
which  the  horse  and  other  domestic  animals  will 
not  touch ;  but  in  his  drink,  he  is  very  nice,  using 
only  such  water  as  is  pcrft  i  tly  clear,  and  prcler- 
ring  to  drink  at  p'Utiuns  of  limpid  brooks  with 
which  he  has  1)  c  ine  acquainted.  He  requires 
very  little  ma affluent;  be  sostains  hunger, 
thirst,  neglect,  and  labour,  more  than  most  other 
animals ;  he  is  seldom  or  never  pick  ;  and,  after 
hard  labo»ir,  and  as  if  to  save  his  driver  all 
trouble,  he  rolls  himself  on  a  rough  hard  road, 
and  rises  refreshed  and  good-humoured.  He 
maybe  lij^!it1y  worked.  Ill-  at  lea~t  actively  trained 
at  two  years  of  age;  lie  is  ftilly  able  for  routine 
work  at  three  years;  and,  ii  tolerably  well  used, 
he  will  continue  to  labour  till  the  age  of  thirty. 
The  milk  of  the  female  is  very  light  and  nutri- 
tious, and  is  upcd  by  persons  of  diseased  powers 
of  digestion ;  and  the  skin  of  both  the  male  and 
the  female  is  peculiarly  hard  and  elastic,  and  is 
used  for  parchment,  drum-heads,  and  other  spe- 
cial purposes.  The  female  breeds  at  two  years 
of  age.   It  is  universally  known  that  many  ani- 


mals will  continue  to  give  milk  not  only  after  the 

young  are  n moved,  nut  even  tw  years,  when  the 
impression  of  havln^'  bad  young  Tnn«t  have  b<'*^n 
entirely  forgotten.  The  cow  and  the  goat  are  iu- 
stances  of  this  kind ;  but  in  the  ass  the  secretion 
of  milk  is  not  continued  after  the  mother  has 
lost  the  impression  of  her  foal's  existence.  This 
is  a  fact  so  well  known  to  the  keepers  of  asses, 
that  whenever  an  ass's  foal  dies,  they  take  every 
means  in  their  power  to  keep  up  the  impression, 
in  the  m'.ther,  of  the  foal  beinp;  etill  :i!ive,  to 
keep  her  in  milk.  F  t  this  purpose  they  take  off 
the  skin  of  the  foal  and  preserve  it,  so  that  it 
may  be  occasionally  thrown  over  the  bade  of  an- 
other foal,  and  emelled  by  the  mother,  more  par- 
ticularly at  the  time  they  are  niilkin'.^  her.  The 
a.ss,  under  the  deception  of  having  her  own  fual, 
gives  down  htat  milk,  and  the  secretion  is  carried 
on  as  usual ;  but  if  this  artifice  be  neglected  ihe 
soon  goes  dry.  To  ascertain  this  fact  more  ac- 
curately, the  celebrated  Mr.  John  Hunter  put  it 
to  the  teat  of  experiment.  He  took  an  tm,  in 
milk,  and  kept  her  apart  from  her  foal  every 
nitjht,  but  had  the  mother  milked  in  the  mureipcr 
in  presence  of  the  foaL  This  was  done  for  more 
than  a  month,  without  there  being  any  dimina- 
tion  in  the  morning's  milk.  The  foal  was  then 
taken  r.way  nlto;^yther,  and  tlie  mother  was 
milked  instead  of  being  sucked  by  the  foal,  par- 
ticularly in  the  evening,  at  the  same  hour  at 
which  the  foal  had  been  taken  from  her,  and 
again  in  the  morning  at  the  usual  hour.  The 
milk  taken  in  the  morning  was  always  com pr. red 
with  that  taken  in  the  morning  before,  but  m 
three  mornings  the  qimntlty  was  lessened ;  and 
the  fifth  morning  there  was  hardly  any.  The 
foal  was  then  restored  to  her;  but  she  wo^ld  not 
allow  it  to  suck.  Tlie  experiment  was  rcpoat<;d 
with  nmilar  results. 

The  ass,  even  in  his  present  unimproved  eon- 
dition  in  Great  Britain  and  Ireland,  deserves  ten- 
fold more  attention  from  farmers  than  he  has 
hitherto  obtained.  On  the  cabin-fonns  of  Ire- 
land, where  the  routine-work  is  greatly  too  little 
for  the  einploynicnt  of  the  liorse  or  even  of  the 
ox,  the  services  of  the  ass  are  very  available  and 
in  extensive  requisition.  But  even  on  the  large 
farms  of  England  and  Scotland,  the  aas  might, 
with  great  savinp^  of  care  and  uionf»y  to  the  far- 
mer, be,  to  a  considerable  extent,  effectively  em- 
ployed instead  of  the  horse.   What,  for  example, 
should  prevent  the  ass  from  acting  as  effidently 
us  the  hor:-Q  in  opening  small  drills,  earthing  up 
eal'ltages,  carting  home-  turnips  or  rapr>.  ^roin:;,'  to 
the  mill  or  the  market,  turning  a  churn-wheel, 
and,  in  general,  performing  the  numberless  kinds 
of  light  draught  ?   And  if  the  ass  might  be  as 
serviceable  as  the  lea>*o  in  only  one  instance  in 
ten  in  whicli  draught-labour  is  rec^uired,  what 
but  sheer  prodigal  waste  is  it,  sanctioned  by  no- 
thing better  than  stufad  pn^udioo,  to  maintain 
horses  for  all  drau?ht-lnbour  whatever,  and  n.  t, 
as  far  as  practicable,  to  substitute  them  by  the 


Digitized  by  Google 


ASSAULT. 

I  ■  ass  ?  Or  if  anj  farmer  cannot,  consistently  with 
the  ecoaonid  of  biB  fimn,  diiuimsh  the  number 
«f  hb  h<Hae8,  ho  might  derive  oomiderable  bene- 

St  to  his  hnd  and  corrospondin;::;  incroast?  to  liis 
j'  pfifit.  hy  rruploying  an  ass  or  two,  witli  c  hiklron 
I  tor  drivers,  and  pannicra  for  means  of  carriage, 
I  in  perfomiiig  tovoib  ktncU  of  work,  which  are  al 
I  present  ill  attended  to,  and  for  which  the  horse 
,  I  i-  n 't  adapted.    For  example — to  adopt  the  hint 
I  and  uBc  the  wordo  of  the  Knowledge  Society's  Trea- 
.  tiw  oa  Bntiah  Hiubftndrf^  the  saving  of  food 
I'  by  weeding  may  not  amount  to  mudi  ia  a  money 
cak'uiatum.  though  many  herbs  thus  thrown 
I  away  would  be  found  palatable  if  gathered  fur 
i  attle;  but  were  these  animals  <mly  employed  to 
remov  •  ilio  wi  eds  froiu  the  ground  when  hoed, 
I  it  -v.. aid  lie  of  frr,_';it  tJjrvice.  for  at  lo:i>^t  fine-half 
I  of  them  strike  root  a^n  after  the  first  shower, 
'  and  the  launder,  if  not  eaten,  is  lost  to  the 
,  doDg-beapi,  whereas  that  loss  would  be  prevented 
j  were  they  raked  up  and  collected.    Their  drivers 
j  ak)  wouJd  be  kept  employed,  which  would  be 
f)uud  very  serviceable  to  the  poor,  not  alone  aa 
to  addiUon,  however  trifling,  to  their  earnings, 
I  bat  as  bringing!;  tli.m  np  in  haljits  of  industry, 
'  and  as  early  iuitiatini;  tin  in  into  tiie  care  of  do- 
'  nestle  auitiuils,  by  which  thuir  kindness  and 
attention  to  brutes  is  found  to  be  very  much  im- 
[.  proved.** — Naturalifit'4  Library. — BuffojCt  Ilit- 
.  toire  Naturelle. — Picfnrial  Museum  of  A/u'mated 
'  Saiitrt. — Proceedings  of  the  Zoological  Sociei^. — 
^  Mtttimu^t  ffttdandry. — Treatue  on  Brituk  Bu»- 
iandri/  in  Library  of  Useful  Knotcletlge. — Doi^le't 
.  Practical  H»fh<»vdnf. — CtiUeif  on  JAve  &Ock. — 
T reatise  on  Agriculture, 
ASSAULT.   A  term  which,  in  the  bw  of  Eng- 
laad,  signifies  an  injury  violently  offered  to  a 
man's  person.    It  does  not  necessarily  imply  an 
i&jorjr  actually  done,  since  a  menacing  gesture 
nty  amount  to  an  asiaall 

AtsaitU  denotes  an  injury  of  a  more  oorapre- 
hensive  nature  than  Kiffcrji :  for  the  furmnr  may 
,  k  committed  by  niereiy  otfering  a  blow,  aa  when 
out  hits  up  his  stick  or  his  ilst,  in  a  threatening 
mumer,  at  another,  or  ttrihet  at  but  misses  him. 
And  tlins  ai>;iult  i'^  defined  by  Finch  (Lib.  202.) 
to  be,  •'  an  uuhiNvful  settin;^  upon  one's  person 
whereas,  to  constitute  a  battery,  there  must  be 
«i  setnat  beating. 

To  strike  a  man,  therefore,  even  should  he  re- 
ceive no  injury  from  the  blow,  constitutes  an  as- 
sault ;  nay,  even  the  striking  at  a  person,  or 
pitting  a  loaded  gun,  or  throwing  a  stone  at 
luin,  though  he  should  be  neither  Ut  nor  hurt, 
has  been  adjudged  to  amoiint  to  nscanlt.  For 
amult  does  not  always  imply,  that  a  blow  was 
aetnally  received;  and  hence,  in  action  of  tres- 
pass for  assault  and  battery,  the  offender  may  be 
f  i;nd  guilty  of  the  assault,  and  acquitted  of  the 
Uittery.  If  a  man  threaten  to  beat  another,  or 
,  lie  ia  wait  to  do  it,  whereby  tliat  other  perHon  is 
hindered  in  his  business^  action  lies  for  the  in< 
jwy. 
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In  an  action  of  trespass  and  assault^  the  de- 
fendant may  plead  in  justification,  mooter  nmrnu 
impomdtf — that  he  laid  hands  upon  him  gently, 
n>>t  in  an^LT.  n<ir  with  any  intetiti'iii  of  hurting 
him.    A  man  may  justify  an  assault  in  defence 
of  his  own  person  or  goods ;  or  of  his  wife,  father, 
mother,  or  master;  or  for  the  maintenance  of 
justice;  and  the  husband,  fatlier.  or  master, may  j 
have  action  of  trespa.s8  for  the  as^saiilt  itf  the  wife, 
child,  or  servant ;  but  no  words,  liuwever  insolent  j 
and  contumeliotts,  will  justify  an  assault,  though  j 
th  y  may  be  pled  in  mitigation;  and  no  provo- 
catiun  wliich  did  not  take  place  recently  before  j 
the  assault  will  justify  it. 

ASSIGNATION.  This  word,  in  the  hw  of 
Scotland,  signifies  a  written  dee  d  (-f  conveyance,  ■ 
whereby  the  property  of  any  subject  not  strictly  '. 
feudal  is  transferred  from  one  person  to  another. 
Bven  heritable  rights,  when  they  are  el^iar  not 
perfiBCtcd  by  seisin,  or  when  they  require  no  sei- 
sin, arp  prnpcr  8ubject!=  >  f  a^^iI^!u(tlon.  |  ^ 

Assignations  are  either  of  debts,  as  bonds, 
which  are  perfected  by  intimation  ;  or  of  move- 
ables, which  sometimes,  though  improperly,  get 
the  name  of  dispositions,  and  are  completed  hy  .  j 
an  instrument  of  possession.    The  granter  ot  the  ^  i 
assignation  is  culled  the  cedent.   The  receiver,  or  .1 
assignee,  is  sometimes  caUed  in  our  hw  style,  as  1 1 
he  was  by  the  Koman,  the  cessionary.    An  assig- 
nation made  over  to  a  tliird  party,  is  called  a 
iraiisf'Uion;  and,  when  conveyed  back  by  that 
tliird  party  to  the  cedent,  a  rdrocmion.  1 

Assignations  are  considered  as  conveyances, 
by  which  the  property  of  the  subject  assigned  is  j 
fully  vested  in  the  assignee ;  and,  in  general,  ho  , ' 
who  is  in  the  right  of  any  subject,  though  it  || 
shoidd  not  bear  to  auiguecs,  mayat  pleasure  con-  f  | 
vt-y  it  to  another,  excepting;  in  cases  where  he  is 
barred,  cither  i<y  tlie  nature  of  the  subject,  or  1 
by  immemorial  usage.  Such  exceptions  are:,  1.  | 
I^fe-rcnt  rights,  of  which  nothing  can  be  assigned  * 
but  t!ie  profit P  during:;  the  life  of  the  ;^ranter.    2.  ] 
AliiuLulury  riglits.    '6.  liights  which  imply  a 
ddectm  jjcrsoine  in  the  grauter,  which  Cannot  be 
tranafeired  without  special  powm  g^ven  for  that 
purpose;  as  the  right  of  an  office,  ff  a  lease,  &c. 
1.  Paraphernal  goods,  which  are  not  piosinncd  j 
to  be  convoyed  even  in  a  general  assignation  by  a  i 
wife  to  her  husband,  unless  spedally  mentioned,  i 

In  order  to  complete  the  conveyance,  it  is  ne-  \  j 
cessary,  not  only  that  the  assignation  should  be 
delivered  over  to  the  assignee,  but  that  it  be  in-  . , 
timated  or  notified  to  the  debtor;  'for  the  pur^  j 
pose  of  acquainting  him,  that  he  must  make  pay-  > : 
ment,  not  to  thf>  original  creditor,  but  to  hi?  as-  Ij 
signee.   And  hence,  though  an  assignation  not  ij 
intimated  be  valid  against  the  granter,  who  is  j  ] 
not  permitted  to  question  his  own  deed ;  yet  if, 
before  intimation  (.fa  fir.'^t  a-  ignment,  the  cedent  | 
shall  grant  a  second  to  a  difl'ereut  assignee,  the  ^ 
second^  if  intimated  before  the  first,  will  be  pre-  \ 
fierred  to  it.   On  this  ground,  also,  an  assignee  [ 
cannot  plead  compensation  upon  the  debt  as- 


Digitized  by  Google 


I  m  ASSIGNATION. 

I signed,  if  the  concourse  censed  before  the  assign- 
ment W&8  comploted  by  intimation.  In  like  man- 
ner, if  an  asngnation  be  not  intiteated  bj  the 

i  I  assignee,  during  the  life  of  tlie  oi  d.  nt.  nny  credi- 
tor of  the  cedent,  who,  upon  his  death,  shall  con- 
firm the  debt  assigned,  before  intimation,  shall 
be  prefwred  to  the  assignee. 

It  is  not,  however,  always  precisely  required, 
that  there  should  He  a  forim!  intimation,  attested 
by  a  notary:  all  that  the  law  requires  is,  eitlier 
the  intervention  of  some  public  officer,  as  a  not- 
ary, to  intimate  the  Agnation  to  the  debtor,  or 
some  other  notice,  which  ininorts  intimation  as 
strongly  as  a  notarial  instrument.   For  example, 
let.  An  action  brought  by  the  assignee,  or  a 
charge  on  letters-of-horning,  or  a  citation  upon 
any  diligence  used  by  him  ajrainst  the  debtor  ; 
or,  2d,  A  promise  of  payment  made  by  the  debtor 
to  the  assignee,  upon  being  shown  the  convey- 
ance ;  whether  the  promise  be  made  by  a  missive, 
or  other  proper  writing;  nay,  even  a  vcrlial  prr)- 
,  mise,  provided  it  proceeded  upon  a  communing. 
The  payment  of  interest,  made  by  the  debtor 
to  the  assignee,  is  equivalent  to  intimation ;  fox 
!   it  shows  the  assignee  to  be  in  the  act-inl  possps- 
i    sion  of  the  debt.    But  the  debtor's  private  know- 
ledge of  the  assignation  is  not  held  equal  to  in- 
timation.   This,  however,  applies  only  to  the 
case  of  a  compttltion  among  creditors;  for  when 
the  question  is  solely  between  the  as=?i;:fnee  and 
the  debtor,  the  debtor's  private  knowledge  of  the 
conveyance  pats  him  in  mala  /ide  to  make  pay- 
ment  to  the  cedent.    The  assignation  of  a  lease, 
where  not  expressly  forbidden,  or  of  the  rents  of  ■ 
an  estate,  is  perfected  by  possession,  without  the 
necessity  of  intimation ;  but  such  assignation, 
altli'tUL'h  intimated,  is  not  valid  in  a  competition 
with  creditors,  if  the  assignee  has  allowed  the 
cedent  to  remain  in  possession.  Where  there  are 
I  many  ubligants,  intimation  made  to  any  one  is 
I  sufficient  for  completing  the  conveyance ;  but  it 
cannot  prevent  (ln>>»e.  to  wh.  in  n  >  intimation  was 
I  given,  from  making  payment  to  the  cedent. 
I     Certain  assignations  require  no  intimation :  viz., 
1.  Transmissions,  or  indorsations,  of  bills  of  ex- 
change; among  which  are  induil  rl  inlnnJliills. 
1    2.  Bank  note?,  or  hank-bills;  which  arc  fully 
I  conveyed  by  the  bare  delivery.    3.  Assignations 
I  of  assignable  reversions  need  not  be  intimated, 
I  but  must  he  recorded  in  the  r''.i(ister  of  rever- 
sions.   Thf!  recording  of  the  conveyanen  nf  n 
moveable  bond,  however,  does  not  supply  the 
want  of  intimation ;  because  the  records  are  not 
intended  to  serve  for  publication,  in  the  case  of 
j  personal  rights,  bnt  irserely  for  safe  custody,  or 
,  as  u  warrant  for  diligence.   4.  A  right  of  lands, 
'  not  perfected  by  seisin,  does  not,  from  its  nature, 
admit  of  intimation.   6.  Legal,  or  judicial  as- 
signations, such  as  marriage,  or  adjudication, 
need  not  to  be  intimated;  because  they  derive 
j  force  from  the  law  itself,  and  carry  the  full  right 
to  the  subjects  conve  yed,  without  the  interp  isi- 
'  tion  of  any  legal  solemnities.  There  is  nothing 
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in  these  conveyances,  however,  which  can  put 
the  debtor  in  incila  JhU  ;  he  is,  therefore,  in  tuto^ 
to  pay  to  the  wife,  or  to  the  original  creditor  in 
the  debt  adjudged,  until  the  mantage,  or  adjudi- 
cation, be  notitied  to  him. 

An  assignation  carries  to  the  assignee  all  rights 
which  corroborate  or  strengChen  ^e  right  con- 
veyed, and  all  diligences  which  have  proceeded 
upon  it.  Hence  the  assij^ee  may  use  diligence, 
either  in  his  own  name,  or  in  that  of  the  cedent, 
while  he  is  alive.  But  letters-of-diligence,  which 
have  been  issued  in  name  of  the  cedent,  cannot 
be  executed  by  the  messenger  in  the  name  of  the 
assignee ;  for  messengers  have  no  power  to  judge 
of  the  import  of  transmissions,  but  are  confined, 
in  their  executions,  tO  the  will  of  the  letters. 
An  nssijrnee.  however,  may  raise  a  caption  in  his 
own  name,  upon  a  homing  raised  in  name  of  the 
cedent. 

In  a  right  conveyed  simply  in  trust,  all  ques- 
tions ri  l.if  ti)  the  extent  nf  the  trustee's  p^-^iv-rs 
depend  on  the  nature  and  purposes  of  the  trust. 
If  it  is  intended  that  the  trustee  shall  have  fuB 
power  over  the  subject,  he  may  use  all  acts  of 
property  ;  bnt  if  the  trust  be  granted  merely  for 
one  special  purpose,  the  powers  of  tlie  trustee, 
though  not  limited  in  the  right,  ought  to  go  no 
fiurther. 

Aff  '  r  an  as-i  nation  has  been  intimated,  the 
debtor  cannot  prove  payment  or  cnrapcn-ati'm 
by  the  oath  of  the  cedent,  unless  the  matter  has 
been  made  litigious  by  an  action  commenced 
prior  to  the  intimation.  But  the  debtor  may 
I  refer  to  the  oath  of  the  assignee,  that  the  assign- 
ment was  gratuitous,  or  in  trust  for  the  cedent. 
If  the  assignation  be  partly  onerous,  and  partly 
gratuitous  the  oath  of  the  cedent  is  good  against 
tfe  -  af'signee,  only  in  so  fiir  as  his  right  is  gr^ 
tuitous. 

All  defences  competent  against  the  original 

creditor  in  a  moveable  debt,  which  can  be  proved 

otheru-i-e  fliau  l>y  his  oath,  continue  ^elc^-ant. 
even  against  an  onerous  assignee,  according  to 
the  rule:  Amtfnatusutiturjttreau^oris. — L'rsi  t;,e's 
Jtin^itHfen,  h.  UL  t.  V. — Bdr9  Dictionary  of  tAt  Lav 

of  Si-^>rf(t)i'f.  v.  AsSIONATIOX. 

AS.SIGNMENT.  In  the  law  of  England,  the 
transferring  of  the  iutcrest  which  ouo  has  in  any 
subject  to  another  person. 

Assignments  may  be  made  of  lands  in  fee,  f  >r 
lif'^.  or  for  a  term  of  years  ;  of  an  annuity,  rent- 
charge,  judgment,  statute,  &c.  In  the  case  of 
assignments  of  hinds,  they  are  usually  of  leases 
and  estates  fOf  years.  Ko  estate  of  freehold,  or 
term  for  years,  maybe  assigned  V>!it  by  a  written 
deed  signed  by  the  parties*.  uuk&^  when  such 
assignment  takes  plac  e  by  the  operation  of  tibe 
law.  A  possibility,  right  of  entry,  title  for  Oan.- 
dition  broken,  a  trust,  or  c/io.fe  in  action,  cannot 
be  assigned.  A  lessee  out  of  poi^sessiuu  cannot 
assign  lits  term,  Imt  mmt  first  enter,  and  reooa- 
tinut'  \r.>  pus -I  ^'si'in.  <<r  s/al  and  deliver  the  deed 
upon  the  land,  which  puts  the  assignee  into  ao> 
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I  [  tual  possession.  If  a  lessee,  for  years,  assigns  the 
vhole  of  his  tern,  he  cannot  rcMrve  a  rent  in 

the  assignment;  for  he  has  no  interest  in  the 
thing,  by  ren<">n  uf  which  the  rent  rof^'-rvcd 
should  be  paid ;  but  debt  may  lie  npon  it,  as 
upon  a  oontraci.  If  a  lessee,  for  years,  assigns 
(iver  his  term,  and  dies*,  his  t  XLCuton  diall  not 
hs  linMf  f<^ir  rent  duo  afd  r  his  decease.  Wh':'rr' 
the  executor  of  a  lessee  assigns  the  term,  he  will 
wA  be  dMiged  with  deU  for  rent  due  after  the 
MBignment;  beeanse  there  is  neither  privity  of 
cmtmct.  nrtT  esti\tc,  between  the  lessor  nnd  *:  v- 
tcutor.  But  if  the  lessee  himself  assigns  his 
lease,  the  privity  of  contract  remains  between 
bim  and  the  lessor,  althoogh  the  privity  of  estate 
is  pone  by  the  assignment ;  and,  thcref  re,  he 
?hall  not  he  chargeable  durinsr  his  life ;  but.  at 
Lis  death,  the  privity  of  contract  also  determines. 

Although  a  lessee  assigns  over  his  term,  he  is 
yet  chargeable  with  debt  tlie  lessor,  or  his 
h.'ir,  who  have  n<*t  accepted  rent  from  the  assitr- 
utX!.  But  whore  a  lessee  assigns  his  term,  and 
the  lessor  also  his  T«veraion,  the  privity  is  deter- 
mined, and  debt  does  not  lie,  fat  tiie  reversioner 
sriin^t  tJi"  first  !e??e<».  In  ""'ivral,  the  assignee 
whv)  has  the  laud,  and  is  privy  in  estate,  is  debtor 
IB  respect  of  the  rent  In  the  case  of  an  assign- 
ir.eat  made  by  an  assignee,  the  first  assignee  is 
n^t  liable  for  the  rent ;  f^r  if  he  be  admitted  by 
ihe  Imor,  the  adtnis«iou  of  one  assiguuo  is  the 
sdmMon  of  twenty.  An  assignment  by  an  a** 
<i^ee  discharges  him ;  and  it  is  not  required 
that  h  -  ''!iould  give  notice  of  his  assignment  to 
the  lessor. 

Vhera  a  t«Baiit»  for  years,  assigns  his  estate, 
no  oonsidaration  is  necessary ;  for  the  tenure 

^•eing  subject  to  thf»  pnymrnt  of  rent,  &.C.,  h  ?*if- 
bdent  to  vest  an  estate  in  the  assignee.  But,  in 
other  cases  of  assignment,  some  consideration  is 
Rqoired  to  be  paid. 

Hie  word  /leir  is  sufficient  to  make  an  assignee; 
»ad  the  grantee  of  a  common  person  is  aissignee 
to  have  benefit  of  a  covenant,  grant,  &c.  The 
verls  generally  required  in  deeds  of  assignment 
are  '  '7.«#<'<7«,  and  set  over ;  which  may  amount 
to  a  grant,  fooffement,  lease,  relf  a'^r,  cnnfirTxia- 
tiwo,  &C.  In  these  deeds,  the  grauter  must  cove- 
mt  to  save  harmless  from  former  grants^  ftc. ; 
tl^t  he  is  owner  of  the  lands,  and  has  power  to 
i>siga;  that  the  assignee  shall  quietly  enjoy,  «$:c, 
A&d  the  assignee  may  covenant  to  pay  the  rent, 
Ac  Some  things  are,  from  their  nature,  not  as- 
Mk^nable.  A  bond,  being  a  cJtose  in  action,  can- 
not l>e  a.?si!med  f>ver,  so  as  to  enable  the  anwignee 
tu  sue  in  his  name.  The  form  of  assigning  a 
c(m«  in  aettOQ  is  of  the  nature  of  a  dceUration 
•  f  a  trust,  and  an  agreement  to  permit  the  as- 
•ijnee  tn  make  use  <'f  tlie  name  of  his  author,  in 
order  to  reouver  the  possession.  The  person, 
however,  to  whom  a  «Ao««  in  action  is  transferred, 
is  rather  an  attorney  than  an  assignee.  But  the 
•^inghad  alwny?  the  right  of  grantinc^  or  receiving 
a  chm  in  action  by  assignment.   And  in  equity, 
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a  chtift  in  action  is  always  considered  as  assign- 
able for  a  valuable  consideration ;  and  the  assign 

nee  alone  becomes  mtitled  to  the  money.  Pro- 
mis-'iry-nntrs  and  bills  of  exch:i!i:ie,  bail-bonds 
by  the  sherifl,  a  judge's  certificate  for  convicting 
a  felon,  and  the  effects  of  a  bankrupt,  are  made 
assignable  by  several  statttte8.^-J%ieo6'«  Law  Die- 

h'm^rirjr. — Bh.ick^'fo)  f's  (.'o^rrnir-nt^ir^f.',  toI.  ii. 

A8S1.M1LAT10N.  The  process  by  which  the 
food  of  plants,  or  the  elementary  substances  of 
which  that  food  consists,  are  converted  into  the 
plants*  own  snbstance.  See  the  artide  Nvtbi- 

TION. 

ASTELIA.  A  stemlcss  plant,  of  the  asphodel 
tribe.  Th«  only  species  known  in  Qreat  Britain 

wa^  brought  hither  from  New  Zealand  in  1N37, 
\w\  i't  named  Banksii  in  honour  of  Sir  Joseph 

Banks. 

ASTER^popularly  Starvart.  An  extennve 
genus  of  plants,  of  the  composite  family.  The 

jiiiborder  astcreie  has  this  cf^nus  for  its  type ;  and 
comprises  the  well-known  daisy,  the  china-aster, 
the  golden-rod,  and  fifteen  other  genera.  The 
flower  of  most  of  the  aster  genus,  like  that  of  the 
daisy  nnd  thf  rhry>ianthcmum,  closely  re'etnbles 
the  pujiuiar  cmbiem  of  a  star;  and  hence  both 
its  popular  name  starwort,  and  its  botanic  name, 
which  simply  means  '  a  ^-vay."  Most  of  the  spe- 
cies rank  as  ornamental  plants ;  niul  y<^t  rmn- 
paratively  few  are  cultivated  in  flower-gardens. 
Most  of  the  best  known  kinds  have  a  rank  and 
coarse  appearance  in  the  stem  and  leaves,  and  a 
somewhat  staring  uppoarancc  in  tht- ilrnv;  rs  ;  and 
yet,  except  for  niere  brilliance  of  tint,  several 
might  advantageously  compare  with  some  of 
the  pet  varieties  of  the  &shionable  cineraria. 
The  l  ies  mof^t  conmionly  cultivated  are  those 
designated  amelbix,  aipina,  hympifoliut,  puncta- 
tuA,  acris,  canm.  rii/id  i.'^,  linarifolius,  tenvifolius, 
dumonUf  ericoiJes,  and  conifoli%is.  About  160 
gp  cic?.  nr-rnly  all  e\«itic.  exist  in  Great  Britain; 
and  are  easily  classiJiable  into  seven  divisions. 
The  species  of  the  first  division  arc  nine  in  num- 
ber; they  take  the  ivy-leaved  species,  Alter  cyn^ 
f  ol'trut;,  for  their  type  ;  they  have  variously  oroad, 
ovrtte,  oMonsr.  or  lance >late  lca%"CF :  all  are  ten- 
der evergreen  siirubs;  nine  have  usually  a  height 
of  from  1^  to  3  feet;  and  nx  are  natives  of  Van 
Dii man's  I^and  and  New  Hollaiid.  The  species 
of  the  small-leaved  division,  am ly ■<(>'/'.{ 'i,  are  nho 
nine  in  number ;  they  have  narrow  or  small 
leaves ;  all  are  tender  evergreen  shrubs ;  most 
have  a  height  of  from  2  to  4  feet;  eight  are  na- 
tives of  the  c;aj>e  of  (Jood  Flope ;  and  one,  from 
Carolina,  grows  B  feet  high,  and  is  very  hand- 
some. The  species  of  the  few-flowered  division, 
ptinriflori,  are  seven  in  number  ;  and  are  all 
hardy  decidnnnfi  h.  i  l.s  of  from  6  to  12  inrhcs  in 
height.  The  species  ot  the  linear-leaved  di  vi^ion, 
linairifolii,  are  about  25  in  number ;  they  have 
narrow,  sul  linear  leav<  >,  and  many  -  flowered 
stems;  all  are  natives  <:.l'  N..rtli  Ann  iii  a  :  and, 
with  two  exceptions,  arc  hardy  perennial  dcci- 
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j  (luous  herbs,  varj'ing  in  height  from  I  foot  to  3 
feet.    The  species  of  the  byc  l-kavccl  <!i  vision. 
laiifoliif  are  about  35  in  nuiubm,  excludivc  uf 
numerooB  Tftrieties  ;  thty  have  eothre,  broad, 
ovate,  oblong,  or  bmceolate  leaves,  and  many- 
'  flf) .V,  r  mI  st(>ms :  mo't  are  natives  of  America; 
!  ■  all  are  iiardy,  pereunial,  deciduous  herbs ;  several 
,  arc  very  handsome ;  and  one,  the  spurious,  is 
I  eminmtlj  beautifuL  The  epecies  of  the  eerrate- 
1 :  leaved  division,  se,-rafifol>l,  are  more  numerous 
thnn  even  thn>.f> the  preceding  division;  they 

I have  ovate  and  hinceolate  leaves, — the  lower  ones 
serrated ;  all,  with  the  esoeptiom  of  one  biennial, 
are  hardy,  perennial,  deciduous  herbs,  varying  in 
I    height  from  1  foot  to  8  feet ;  and  onf.  Aster  tri- 
I  polium,  growing  2  feet  high,  and  producing  blue 
'  I  ilowere  in  Attgust  and  September,  ie  a  native  of 
;   the  sea-shores  of  Great  Britain.    The  species  of 
the  hcart-li>;iV(  (I  division,  cordifolii,  are  nine  in 
^  number ;  and,  except  for  having  serrated  hear&- 
,  shaped  leaves,  pottcsa  the  same  general  «basao- 

ters  as  tho  four  preoeding  divisions, 
i    ASTBft  (Cai:«A  or  AjrKVAL).    See  Cboia- 

ASTHII. 

ASTRAGALUS.   A  very  extensive  and  impor- 
tant genus  of  herbaoeous  plants  of  the  pea  tribe. 

Most  of  tho  pp  xit'.s  ar  ■  popularly  called  railk- 
j   vetch ;  and  several  have  a  c^jse  resemblance  to 
,  the  well-kuowu  forage  plant  saiatfoio.   See  arti- 
des  Miuc-VsfCH  and  Saixifoiv.  An  interesting 
species,  kriowu  i>n  tho  European  continent  under 
'  th  '  Jia?tie  of  Swedish  coffee,  lit  hitherto  known  in 
i  Great  Britain  aUnost  soluly  by  its  botanical  uamo 
I  AitraffaUng  ioetieiu,  is  cultivated  to  a  oonnderable 
extcsnt  iu  <i(.riii:iny,  and  has  been  recommended 
for  field  cultivation  in  Britniu  a-;  a  substitute  for 
I  oofltie.   It  is  a  hardy  trailing  annual,  usually 
grows  to  the  height  of  about  a  foot,  produces 
j  cream-coloured  flowers  in  June  and  July,  and 
I  was  indoiliiv.  il  t  >  r.iiLiiii  from  the  south  of  Kn- 
j  rope,  as  au  uriiaiucnitul  plmt.  in  I7.il).  The 
i  mode  of  culture  is  precisely  liic  same  as  for  the 
j  pea,  only  the  pods  are  gathered  as  they  ripen. 

Two- thirds  of  the  seeds  are  mixed  with  one-third 
j!  of  coffee  beans;  and  the  two  in;'redionts  are 
I  roasted  together,  preserved  in  well-corked  bottles 
j  or  thoroughly  dosed  vases,  and  taken  oat  as  they 
I   are  wanted  to  be  ground.    Adam  Ferguson,  Esq., 
of  Woodhill,  reports,  in  the  H;;';h1nnd  Society's 
Trausactious  of  Feb.  lU'dl,  au  experimental  sow- 
:  ing,  with  half  a  pound  of  seed  in  drills,  on  a  por- 
i  tion  of  ground  in  a  thin  gravelly  soU,  in  the 
Highlands  of  Perthshire.  "  rircTin!«t!incp«."  snys 
he,  "  unfortunately  retarded  the  period  of  sow- 
.  ing  until  the  3d  of  June,  at  least  two  months 
jj  later  than  it  ought  to  have  been.  In  addition  to 
]    this,  the  rainy  and  backward  season  r<  n  lored  the 
ripening  of  the  pods  almost  a  total  lailure.  The 
f    plants  vegetated  with  great  luxuriance ;  some  of 
' .  the  straw,  resembling  fine  tares,  measured  3  feet 
j  in  length,  and  ir<>rierally  bore  4  p  1^  upon  each 
;    stalk,  and  :J>out  G  seeds  in  rnch  i'  1     From  an 
anxiety  to  obtain  some  ol'  Uiesc  in  a  ripe  state, 
-   


ASTR1NGE^•T  MEDIC1^•ES. 

tlie  crop  was  allowed  to  stand  until  the  middle  j 
of  I^cceni^KT.  w!i-n  a  severe  ni?bt  of  fr^.^t  siid-  ■ 
deniy  bkstcd  every  hope.   It  is  certainly,  how- 
ever, sufficiently  hardy  to  ripen  in  any  part  of 
Scotland;  and  it  may  be  remarked,  that  in  a 
sharp  frost  which  destroyed  the  pot  it  >  ?tems 
about  the  middle  of  October,  the  astragalus  dis- 
played au  important  elasticity  of  constitution  ; 
for  although  it  had  been  severely  touched  by  the  • 
frost  during  the  night,  it  recovered,  instead  of 
shilcIiiL,'  as  the  potato  dot's,  under  the  genial 
rays  ut  the  sun."    The  Astragalus  loe'lc m<  is  prv>- 
bably  the  best  substitate  for  coffee  whidi  baa 
yet  been  tried ;  and  is  well  worth  experimental 
cultivation  in  either  the  garden  or  the  ficM.  ' 
Vicia  cracaiy  some  kinds  of  lathyrus,  and  several 
other  hardy  leguminous  plants,  are  likewise  de- 
serving of  attention  as  substitutes  for  ofT^  — 
The  7     A-  'rrqncintfia,  popularly  called 

goat's  thoru,  yields  the  gum  tragacauth  of  the 
drug  shops,  and  forms  the  type  of  one  of  several 
divisions  of  the  astragalus  genus.  This  species 
is  un  undLTsliruii,  ranks  as  a  medicinal  plant  , 
tiiroughout  the  east,  and  is  called  by  the  Per- 
sians Kum,  and  by  the  Arabs  K6tad  and  Kus- 
sid.  See  article  TEAdACAinH.  —  The  JftOeria  \ 
Mitlica  of  Hindmtan. — Dr.  Chridi-on*  Di.rfyei^ 
mtor>i. — The  (^narterhi  Ja-vrna^  of  Agricultu re 

ASTRAGALUS.    A  bone  of  the  foot ;  so  caUed  " 
because  it  is  shaped  like  the  die  used  ia  anoieiit 
games. 

ASTRANTIA.   See  M aktkrwort.  ; 
ASTRINGEJil   MEDICINES.      Substance*  ' 
which  contract  and  strengthen  the  anunal  fihrec 

They  are  admitiistered  principally  in  ca«es  of  dy-  | 
scntory  and  dian-h'^n^,  and  will  be  n  ilicc>l.  in 
their  remedial  combinations,  in  our  articles  on  '■ 
thesQ  diseases.   Their  general  effects  are  mani-  j 
fested  by  greater  firmness  of  tho  mueenlar  fibree,  ' 
;^rcatcr  rifti-lity  of  tbo  Miiod-vcssels  and  diminu- 
tion uf  thoir  calihcr,  and  contraction  of  the  ex- 
haling secreting  oriiices,  whereijy  they  check 
hemorrhage,  and  diminish  exhalation  and  secre- 
tion.   In  the  mouth,  they  produce  a  tstyptic  or 
astringent  taste.    In  m  "  l  rnt«  doses,  they  ar« 
capable  of  producing  the  same  constitutional 
effects  as  tonicoi,  but  they  an  principally  em- 
ployed for  their  local  effeote»'loobTiala  re  lax  a-  : 
tion  of  tho  fibres  and  tipsnes,  and  to  prpv-rit  ai  i  I 
check  excessive  discharges.   Astringents  may  be  • 
divided  into  two  seetloni,  the  vegetable  and  I 
mineral.  The  vegetable  astringents  owe  their  ' 
peculiar  pmpi  rtics  to  tlio  presence  of  tnnnm  or 
tannil,  which  is  found  in  all  of  them.    They  dif- 
fer only  in  the  proportion  of  the  latter  principle, 
and  in  the  othw  ingredients  with  which  it  ia  as- 
sociated.   The  mineral  astringents  have  nothing' 
in  common,  but  their  property  of  aatringency. 
To  the  former  belong  oak  bark,  galls,  kino,  cate- 
chu, logwood,  rhatany,  geranium,  tormentil,  bis* 
torty  pooM^granatc  -  rind  ;  to  the  latter,  alum, 
the  prrpnrations  of  lead,  zinc,  and  iron,  and  sul- 
phuric acid.  I 
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1 1    ASTROLOBIUM.    A  genus  of  ornamental 
'  hardy  annual  pbnts,  of  the  pea  tribe.  The  spe- 
|i  cks  in  Britain  are  four;  they  are  natives  of 
Barbary  and  the  south  of  Europe ;  they  were 
'  finrmerly  inducted  in  the  omtthopu*  or  birdVfoot 
genus ;  and  they  grow  about  nix  inches  high, 
have  star-liko  pods,  sad  produce  ydlow  flowers 
ia  June  and  July. 

ATHALIA.  See  Tvmip-Flt. 

ATHAMANTA.  A  genusof  herbaceous  plants, 
of  the  umbel! if'  rous  family.  One  sulcu  s  is  popu- 
larly called  tiic  Cretan  carrot,  another  the  Sicilian 
catrrot,  and  another  wild  rosemary ;  but  jmost  «re 
,  known  iind«r  the  name  of  Spickvisi  :  which  see. 

.VTHANASIA.  A  ^orwrs  of  ornamental,  ten- 
der. cvcrpfTf.'n,  phrubby  piuuts,  of  the  composite 
family.  They  are  of  the  kind  popuhirly  called 
everlastings,  from  the  durable  nature  of  their 
flowers ;  but  they  eufTL-r  some  depreciation  by 
sharing  that  luuno  with  the  ir-'nera  gnaphaHutn 
and  antcuiiuria.  The  nxuiiu  athanasia  in  a  luore 
Chredc  synonyme  of  everUutingt  and  litonillj 
menns  deathlesi.  Upwards  of  fifteen  species  of 
Athanasia  have  been  intrntbiced  from  the  Cape  of 
«Jood  Uope ;  and  ten  or  twelve  more  are  known 
to  botanists.  The  name  athanasia  wss  formerly 
given  to  tansy, "  either,**  says  Br.  Tufton,  **  he- 
cau*e  its  flaw-rs  do  not  er\pily  with  t,  or  ^H'cause, 
if  it  ia  stuil^d  up  the  nose  of  a  dead  corpse,  it 
prevents  putrefaeHon.** 

ATHEROPO'GOX.  A  genus  of  grassts  of  tlic 
tribe  suTibifinra^  The  nnmo  pirrnifies  '  a  bearded 
awn and  alludes  to  one  prominent  character  of 
the  genus.  Though  upw^ds  of  fifteen  spedes 
are  known  ts  botanists,  only  one,  Atheropogon 
ayludoiJa,  exists  in  Grcr.t  Britain  ;  and  this  was 
introduced,  about  80  ycais  ugo,  from  the  south 
of  Europe  It  is  a  hardy,  lialf-bcautiful  perennial, 
grows  d  inches  high,  and  produces  its  apet-alous 
flowers  in  August.  S  .)me  botanists  call  it  ClJorU 
Ci'rfif^!fli''i :  nnd  others,  Dinebra  curdpev'  '^rt, 

ATMOiSi'HERE^  The  immense  mass  of  elastio 
fluid  which  surrounds  the  gbbe  which  we  inhabit 
is  called  its  aimojtjjfiere,  and  the  mixture  of  gases 
of  which  it  consists.  almospJtfrir  nir,  or  simply 
Uit  air.  .Nothing  perhaps  can  lie  more  interest- 
ing than  a  knowledge  of  the  nature  of  this  fluid 
in  which  we  live  and  move  :  so  intimately  con- 
nected, indeed,  is  our  whole  existence  ami  that 
of  ail  other  living  beings  with  the  atmuiiphcrc, 
that  those  planetary  bodies  in  which  no  atmo- 
sphere has  been  discovered  are  generally  consi- 
d'  K-  l  in  conseqii'-r.ce  tlu  reof  destitute  of  organic 
b^  in^rs.  As  our  life  depends  for  its  existence  and 
continuance  on  it,  so  our  health  and  comfort  are 
intimately  connected  with  the  changes  which  it 
undergoes,  and  cannot  therefore  bo  attended  to 
without  knowlr^CT':'  of  its  physical  and  chemical 
nature.  If  it  i>e  furthermore  remembered  that 
the  atmesphere  is  the  principal  agent  in  com- 
bustkm,  and  that,  until  the  discovery  of  the 
stenm-ongine,  it  '.♦^r.-titntcd  an  i;rip<irtant  inn- 
chanical  powwr  on  wiiich,  until  latoly,  navigatiuu 
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has  firom  time  immemorial  been  dependent,  and  . 
that  possibly  the  time  is  not  far  distant  when  it  : 
may  become  the  principal  medium  for  looorao-  ] 
tion,  its  importance  in  the  condition  and  duvel-  j  i 
opment  of  mankind  will  easily  be  conceived.       •  | 

Chemical  nature  of  the  atmo.^i>hert.—Co\\\xnou 
atmoppheric  air  u:is  f  r  a  long  time  consiJ^-red  ;! 
as  a  simple  clement.   The  first  knowlodge  of  the  ' 
composition  of  the  atmosphere  must  have  been 
after  the  period  of  the  discovery  of  oxygen  gas 
by  Dr.  Priestley  in  1774.    Lnvoisier,  indeed,  in 
his  posthumous  works,  appears  to  insinuate  a  |  j 
knowledge  of  it  in  1772.   But  thia  claim  cannot  i  j 
be  admitted,  as  he  gives  no  hint  of  any  such  I 
kunwl  .  flge  in  his  volume  of  cs-nys  pnMi=h('(l  after  : 
that  period,  and  as  he  was  entirely  uuiu-  juaintpd  ' 
with  oxygen  gas  when  I'ricstley  showed  hiui  tlio  | 
way  to  prepare  it  at  Paris,  about  the  end  of  1774  i 
It  is  very  probable  that  Lavoisier  became  ac- 
(jnnlnti'ti  with  the  cnmpiisition  of  atmospherical  ^ 
air  nut  very  long  after  that  period ;  though  some 
years  elapsed  before  he* made  it  known  to  the 
public.    Whether  he  preceded  Scheele  in  his 
knowledt'i'  of  this  important  f;  :-t.  we  do  not 
exactly  know.    But  thure  is  no  doubt  whatever  j 
that  Scheele*s  investigations  were  earned  on  1 1 
without  any  asMBtance  from  abroad,  and  that  it 
was  i!i  C'>ri«"<|!i*:>nce  of  tho  pahlicutidU  of  his 
'  Treatise  on  Air  and  Fire,'  that  the  chemical  world 
became  acquidnted  with  the  nature  and  compo-  j 
sition  of  atmosplic'i  icul  air.  This  important  work  j 
was  printed  at  Ujjsiil  in  1777.  with  an  intro  luc-  ' 
tion  by  Bergmann,  and  translated  into  Kngl'sh  I 
by  Dr.  Foster  in  17bO.   The  experiments  of 
Priestley  indeed  would  Iiave  wananted  the  con« 
clusi '  JUS  n  p'ltin::^  the  composition  of  atmo-  r 
spherical  air  drawn  by  Sohorh»:  but  thopp  of  Dr.  ' 
Priestley  were  dilTerent  and  more  complicated.  , 
In  Scheele*s  first  experiments,  he  estimated  the  j 
bulk  of  oxygen  gas  in  air  at  30  per  cent.   But  in 
the  year  1771),  ho  published  a  set  of  experimtT.ts  i 
continued  for  a  whole  year,  in  order  to  ascertain  { 
whether  the  bulk  of  oxygen  in  air  be  constant,  i 
or  varies  with  the  season  of  the  year.   Ue  found 
it  in  general  romnrkably  constant,  and  amount-  j 
ing  to  27  per  cent.   The  smallebt  bulk  was  24,  t 
and  the  fn^eatest  observed  was  30  per  cent  Dr.  I 
Priestley  had  made  similar  experiments,  and  had 
estimated  the  bulk  of  the  oxygen  at  ^th  of  the 
air,  or  20  per  cent.   3Ir.  Lavoiiiier's  experiments,  i 
which  were  very  numerous  and  varied,  almost 
coincided  with  those  of  Scheele.   He  oonsid^d  | 
air  ns  composed  of  27  parts  by  bulk  of  oxygen,  ' 
and  73  of  azote.    Mr.  Cavendish  s  experiments  ! 
were  published  in  the  Philosophical  Transactions 
for  1783.   H«  proved  decisively  that  the  proper^  j 
tion  of  t!ie  azote  and  oxygen  in  tlie  atmosphere 
dor  >  Hi  t '  nrv  •  ^nd  by  a  very  c:irr  fnl  nnalysis,  con- 
cludedj  that  iuO  parts  of  air  in  bulk  are  composed  of 

79  IC  azote 
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Th'iB  opinion  was  not  at  first  acceded  to  by  cben- 
iBts,  misled  by  tho  previous  coiudneions  of  >Scheoic 
and  Lavoisier;  uii  l  it  wa>  jmt  till  towards  tin- 
commencement  fif  the  I9th  contnry,  that  the  true 
proportion  of  these  constituents  was  generally 
knovrn.  The  experiraents  of  BerthoUet  in  Egypt 
and  in  Paris,  seem  to  have  led  the  wny  t  ■  it. 
These  were  iilniopt  imTti  dintf^ly  confirmed  by 
those  of  Davy,  Bcddoes,  and  liumy  other  chemists. 
Atmospj^ieric  air  was  thus  proved  to  consist  of  at 
least  two  gases  of  different  and  almost  opposite 
natures. 

Brides  these  two  gases,  o:^gcn  and  nitrogen, 
which  form  its  m«un  ingredients^the  atmosphere 
contains  also  a  small  portion  of  carbonic  acid, 
and  variable  qtiantities  of  vapour  of  water.  The 
two  latter,  although  in  less  quantity,  form  a  no 
less  important  part  in  the  economy  of  animals 
and  plants  than  the  oxygen;  while  the  nitrocron, 
a'  fnr  xct  nsrertained,  f!'>oTn?  Trc^'^^tly  to  serve 
for  the  purpose  of  a  neutral  diluent  for  the  other 
ingredients. 

The  following  may  be  considered  as  the  aver- 
age 04»i8titutioa  of  the  atmosphere 


Oxygen 
Nitrojren 
Vapour  of  water 
Carbunic  scid  . 
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T'i  tlie  above  constant  in^rrodit  nts  nf  the  air 
may  also  be  connected  sevtirai  accidental  sub- 
stances,  dissolved  or  diffused  through  it  from  local 
wt  special  causes,  becoming  in  some  instances  the 
source  of  great  distress  or  annoyance  to  man. 

0.v;f<jen. — It  has  been  found  by  carefully  con- 
ducted experiments  that  the  proportion  of  oxy- 
gen in  100  volumes  of  dry  air  is  hot  subject  to 
variation,  but  remains  constant,  amounting  to 
between  2(>.«  anrl  LM  vclunies.  This  result  has 
been  obtained  wilU  air  taken  in  cities  as  well  as 
in  the  oonntry,  firom  under  tho  equator  or  from 
the  arctic  regions,  from  the  tops  of  high  moun- 
t;;iii«  or  in  valleys,  from  great  elevations  in  the 
air  or  from  tho  level  of  the  sea,  iu  day-time  or 
during  the  night.  Even  in  marshes,  or  when 
talii  n  from  crowded  rooms,  theatres,  &c.,  it  cx- 
hiliited  no  perceptib|e  deficiency  of  oxygon.  The 
proportion  of  oxygen  and  nitrogen  may  tbercfure 
be  considered  as  ciwstant,  or  at  least  not  to  vary 
more  than  between  one  and  two-tenths  of  one 
pi^r  cent.,  which  rwxy  be  considered  within  the 
limits  of  experimental  accuracy.  Generally, 
omitting  carbonic  acid  and  water,  it  is  consi- 
derod  as  containing  21  volumes  of  oxygen  and 
79  volumes  of  nitrogen,  or  by  wf  jght  23' 1  oxygen 
and  TOO  nitrogen.  The  last  results  of  Dumas 
and  Boussingault  yielded  oxygen  20  S1,  nitrogen 
70 19,  or  by  weight,  oxygen  S3*01,  nitrogen  76*99, 
with  a  varintim  in  th^'  r:  suit-  0-17  per  cent. 
It  may,  however.  l>c  remarked  that,  according  to 
some  very  lately  published  results  by  Lewy  of 


l:  \. 


analyses  of  air  from  the  North  sea  and  from  the 

«  .f  (  luadaloupe,  ho  has  arrived  at  the  oondn* 
sion  that  tlic  ijuimtity  (.f  ory!rt>n  in  the  atrrtfw 
sphcro  varies,  and  that  this  variation,  although 
within  so  small  limits  on  continent  as  to 
render  its  estimation  somewhat  uncertMn,  is 
iM  Vcrtheless  much  greater  over  the  sea,  amount- 
ing to  046  per  cent.  His  analyses  were  per- 
formed by  the  same  method  as  employed  by 
Damas  and  Boussingault.  See  forther  b^ow. 

If  the  air  ut  re  of  uniform  density,  its  height, 
as  inferr«'d  fri'iu  the  baroinetfr,  would  bo  about 
5*238  miles.  Making  an  allowance  for  the  con- 
tained vapour  of  water  and  carbonic  acid,  and 
assuming  its  height  to  be  4'6  miles  and  the  radius 
of  the  earth  t  t  be  3,9r)6  miles,  the  volume  of  the 
atmosphere  would  be  UOC  millions  of  cubic  miles, 
of  which  the  oxygen  wonld  form  19,086,000 eahic 
miles. 

The  quantity  of  or^en  consumed  by  a  grown 
pprson  in  24  hours  is,  according  to  I^voisier  and 
l):r.y,  about  45,000  Par.  cubic  inches,  or 
cubic  feet.  From  tlds  it  has  been  calculated 
that  the  yearly  consuinptt<^n  r^,f  oryeon  bv  all 
mankind,  assumed  at  1,000  miilious  of  povple, 
would  only  amount  to  about  77'6  cubic  miles, 
and  that  therefore  the  present  amount,  if  it  c-  uld 
be  consumefl  t  -  thi-  last  portion,  wonld  sutfice 
for  2,  }.■)!, <X)0  years,  and  if  the  same  number  of 
people  had  existed  since  the  time  of  the  creation, 
only  Tirr  of  the  present  volume  of  oxygon  would 
have  been  consumed,  a  tlttninntion  cntir.-ly  t-io 
small  to  be  ascertained  at  present  by  experiment. 
One-tenth  of  a  per  cent,  of  the  air  contains  oxy» 
gen  enough  for  the  supply  of  the  whole  prosent 
population  for  10,0on  year:^. 

If  thus  on  the  one  hand  it  must  be  admitted 
that  the  quantity  of  oxygen  consumed  by  man- 
kind, even  for  a  considerable  length  of  time,  could 
not  diminish  it  sensibly ;  it  innst  on  the  other 
hand  be  remom>M?rcd.  tlv.it  much  larger  q  ir.ntj- 
ties  are  annually  consumed  by  the  whole  animal 
kingdom,  and  by  combustion  and  other  ozidiaing 
processes,  and  that  a  sensible  diminution  of  the 
oxygon  ini?^ht  at  Inst  occur,  if  this  consumption 
wore  not  iu  some  other  way  counteracted.  This 
is  done  by  plants,  which  inhale  carbonic  add 
and  liberate  oxygen.  How  &r  they  in  this  point 
(•  >nr!t('r])alance  the  OAn^ump«-ion,  we  have  as  jot 
no  means  of  determining  with  accuracy.  It  will, 
however,  aftenrards  he  aeen  that  even  tlus  is 
probably  not  tin  case. 

Tho  constancy  of  the  prAportion  «>f  oxyrr-'n  in 
the  composition  of  the  air  roust  be  explained  by 
the  great  mobility  of  its  particles  and  the  diffu- 
sive power  of  its  constituents,  by  which  any  dif- 
ference is  rapidly  ttjuali/.L'd-  The  same  must  be 
supposed  to  take  place  in  crowded  places  or  rr>oras 
where  the  windows  and  doors  are  never  so  dose 
as  not  lo  allow  a  considerable  exchange  of  air  to 
take  place  through  them.  For  in  hermetictlly 
clo>'.d  roKm?  oxyffnn  is  known  to  disappear  l  y 
r  .^piration,  and  to  bo  replaced  by  nearly  ai»  etjuai 
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Tolurae  of  carbonic  acid.  The  oppression  and 
other  injnrioas  effects  of  sach  air  mast  therefore 
be  »«cribtKl  more  to  the  temperature  and  to  the 
piTseiice  of  other  noxious  suhstuucus,  a^i  carbonic 
acid  and  exhaled  animal  substaaccs,  than  to  a 
want  of  oxjgcn. 
It  has  alrndj  been  stated  that,  in  ahstraefcing 


the  oxygen  from  the  atmosj 


'3'  any  substance 


which  will  combin-^  with  it,  the  remaining  gas 
consists  ahnost  eutireiy  of  nitrogen,  but  mixed 
iritli  a  minute  qnantity  of  carbonic  acid  and 
waterj  vapour. 

y-trogfp.  —  The  principal   characteristic  of 
nitrogen  is  its  indifference  to  oxygen,  as  well  as 
to  other  lubstancei,  and  its  consequent  apparent 
reluctance  to  enter  directly  into  combination 
with  them.    Its  use  seems,  therefore,  in-incij  nJly 
to  be  to  dilute  the  oxygen;  for,  from  the  power- 
I  ful  affinity  of  thia  latter  substance,  H  is  obvious, 
that  if  it  alone  constituted  our  air,  it  would  soon, 
!  with  the  present  arrangement  of  nnr  earth  and 
if<  inhabitants,  produce  universal  destruction, 
'  for  all  animals  would  perish  from  the  excessive 
bfluenoe  of  tbe  oxjgen  on  the  blood  and  th«  res- 
i  piratory  organs,  and  the  greatest,  part  of  all  corn- 
bn-tille  matters  would  s  ■''ti  bp  involved  in  one 
!  general  couflagrntion.    it  may,  iiowcvcr,  bo  re- 
'  msiked  that,  although  the  nitrogen  of  the  air 
■  does  not  seem  necessary  by  itself  to  the  continu- 
'  ance  of  Hfe.  nor  any  direct  reaction  between  it 
I  auMi  the  living  creation  has  yet  been  found  to 
i  ciot,  yet  it  forms  an  invariable  and  essential 
\  constituent  of  both  animals  and  plants. 

From  the  fact  of  the  invariable  proportion  of 
i  thQ  oxygen  to  the  nitrogen,  and  this  ratio  being 
I  very  nearly  as  1  to  4,  some  chemists  have  ad- 
\  nnced  the  idea  that  the  air  is  a  c  liLinical  com- 
pMind  of  1  volume  of  <^>Tvj»"n  with  4  vnliiiiK  s  of 
'  nitrogen,  forming  a  coujpouud  with  half  as  much 
oxjgen  as  in  nitrous  oxide ;  but,  if  this  were  the 
««ae,  it  would  afford  the  only  instance  of  a  me- 
'  cbanical  mixture  having  exactly  the  same  pro- 
p-rtieo  as  a  chemical  crnpoand.    For  an  artifi- 
cial mixture  of  oxygen  and  nitrogen  in  the  same 
Iffoportion  does  not  differ  In  any  respect  from  the 
air,  and  yet  that  they  enter  into  no  chemical 
C'TO'niuation  by  their  mixture  is  evident  from 
llie  absence  of  any  change  in  temperature  or 
volume.  Besides  the  &ct  that  nitric  oxide  ah- 
itracts  oxygen  from  the  air,  being  thereby  <  "ii- 
Vi-rted  into  h ypouitrons  acid,  would  thus  afford 
IS  instance  of  one  oxide  reducing  another  of  tbe 
ttoe  tadical  and  liberating  the  latter,  which 
vould  be  both  iinpr>  >bable  and  without  a  parallel. 
The  objection  that  the  oxygf»n,      the  heavier 
gns,  ought  in  still  weather  to  settle  down  at  the 
iKittom  in  the  lower  strata  is  unfounded,  since 
gsses  mix  together  as  liquids  of  different  specific 
jrnTit  V,  without  uny  f 'MiilcUfy  \><  .'-ulisci;!!  <nt 
paration  by  mere  gravitation     ' 'n  tluj  L<intr:iry, 
'  the  law  uf  diffusion  of  gases  would  make  them 
^  mix  and  penetrate  each  other  perfectly  without 
:  say  mechanical  agitation. 


Carhonic  act  J. — The  existence  of  carbonic  acid 
in  the  air  may  be  easily  proved  by  exposing  lime 
or  barytto  water  in  an  open  vessel  to  the  air,  or 
passing  the  latter  throUL'h  their  solution,  when 
a  precipitate^  will  be  formed,  which  effervesces  by 
the  additi<in  of  an  acid,  and  consists  of  carbonate 
of  lime  or  baryta.  Like  the  two  former  eases, 
the  carbonic  acid  is  diffused  through  the  whole 
atmosphere  ;  its  proportion  h,  h*)wever,  very 
small.  By  a  series  of  experiments,  carefully  per- 
formed by  Tb.  de  Saussure,  it  has  been  asoer^ 
tained  that  the  mean  proportion  of  carbonic  acid 
in  t!n'  ;iir  ihn-s  ni  f  amnr.nt  to  more  than  ()*0t)04, 
or  4  volumes  in  10,000  volumes  of  air,  but  that 
this  amount  varies  from  0'00057  as  a  maximum 
to  0  (H  K»:tL>  as  a  minimum.  During  the  night  its 
proportion  is  greater  thnn  during  th?-  dav.  and  in 
populous  cities  greater  tiian  in  tiiu  country,  and 
also  in  winter  and  in  high  situs^tious  greater  than 
in  summer,  or  in  low  situations,  owing  probably 
to  the  effv'ct  of  vegetation.  Pry  w;:ither  and 
frost  seem  al^o  to  increase  its  amount,  probably 
by  preventing  absorption  by  the  soil,  while  over 
lakes  and  other  waters,  and  after  nun,  it  is  aomo* 
what  le<s. 

Notwith-'tr^nding  the  small  proportion  which 
the  carbonic  acid  bears  to  the  whole  atmosphere, 
its  presence  is  of  the  highest  importance  in  an 
economical  point  of  view.  We  have  seen  that 
tbe  animal  kingdom  consumes  annually  nn  im- 
mense quantity  of  oxygen  which  it  converts  into 
carbonic  acid,  while,  on  the  other  hand,  the 
plants  again  absorb  the  carbonic  acid  im  1  return 
th"  liberated  oxygen  to  the  air;  for,  altli.  ui^h 
during  the  night  they  absorb  oxygen  and  exhale 
carbonic  acid,  the  reversed  action  during  the  day 
predominates  freatly.  The  very  existence  and 
continual  growth  of  plants  seem,  therefore,  to 
depend  on  the  pr^'sence  of  the  carbonic  acid. 
How  far  animals  and  pbnts  counterbalance  each 
other  we  have  not  yet  been  able  to  ascertain  by 
direct  experiments,  but  considering  the  continual 
increase  of  carbonaceous  matter  in  the  soil,  and 
the  immense  deposits  of  carbon  as  coal  and  lignito, 
which  owe  their  origin  to  a  previous  vegetation, 
it  would  seem,  indeed,  that  the  amount  of  car- 
bonic acid  in  the  atmosphere  must  have  been 
formerly  greater,  and  that  its  absorption  by  plants 
BO  fiir  prevails  over  the  causes  which  re]u  oduce 
it  as  to  cans  ■  its  sh)w  but  Steady  diminution. 

Carbonic  acid  acts  as  a  poison  to  man  when 
inhaled.  Its  accnnmlatioo,  by  respiration,  and 
the  burning  of  lights  in  crowded  and  lighted 
rooms,  constitutes,  therefore,  a  frequent  cause  of 
fli"  vitiation  (,f  tli"  ;iir  in  such  places,  and  if.s  in- 
jurious etlects  arc  even  felt  before  it  reaches  the 
amount  of  one  per  cent. 

Vapour  of  Watir. — A  continual  evaporation 
taking  place  from  seas,  lakes,  rivers,  and  other 
waters,  .is  well  as  from  the  soil  in  nt  ral,  theso 
vapours  diilusu  themselves  through  tite  air,  and 
form  an  important  constituent  of  it.  Taponr  of 
water  not  being  a  permanent  ga%  as  the  other 
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conatitue&tB  of  the  ^r,  but  condenmble  again  to 

water  by  cold  ;  their  presence  can  easily  be  proved 
by  reducini^  r.rtifii'ially  its  tempeniture.  Thti?. 
if  a  pitcher  be  liilcd  with  ice;  the  vapours  of  tiie 
air  vrfll  be  seen  to  ccmdense  on  its  outer  surface, 
as  a  dew,  and  colloct  into  drops  water.  It  has 
been  asserted  that,  by  tlie  above  evap'^r^ti  >n.  Ihe 
water  dissolves  in  tiie  air  as  a  salt  in  a  liquid. 
But  it  has  been  found  that  evaporation  takes 
plaoe  equally  avcU  in  vacao,  and  that  here  at 
equal  terupfraturi  the  same  ajnount  of  vr'potir 
will  form  in  a  given  spac^  as  if  it  were  filled  with 
air.  If,  therefore^  no  other  atmosphere  existed, 
the  earth  would  still  be  surrounded  by  an  atmo- 
spliere  >  f  writ  ry  vapour:  tho  qnantity  of  it, 
therefore,  only  depends  on  the  temperature.  The 
atmosphere,  therefore,  so  far  from  &cilitating 
the  evaporation  of  water,  is  rather  an  obstacle  to 
its  diffusion,  since,  in  a  vacmira,  it  would  expand 
itself  with  the  utmost  velocity.  That  wind  and 
other  commotions  of  the  air  faciUtatc  the  evapo- 
ration, depends  upon  the  removal  of  the  vapour 
f  >n;!('d  from  tlir  surface  of  the  water,  whtreby 
furtln  r  evap'Tatinri  would  bo  prevented. 

The  auiuuut  ot  vapour  varies  according  to  the 
temperature  of  the  atmosiAere  and  other  oireuro- 
stances,  froni  |  per  cent,  to  more  than  4  per  cent, 
by  vol.  Vcrner  found  as  a  mean  of  SO  cxperi- 
menta,  in  1,000  parts  of  air,  &'47  parts  of  vapour, 
the  maximum  being  lO'lS,  the  minimum  61.  In 
the  forenoon,  and  before  2  o'clock,  the  mean  was 
7''J7,  after  2  o'clock  till  ovoning,  &"S5.  In  gen- 
eral, the  higher  the  temperature,  the  greater  is 
the  absolute  quantity  of  vapour.  In  the  same 
way  it  is  greater  in  summer  than  in  winter,  in 
day-time  than  in  (ho  iii;_;]it.  in  warm  nnd  low 
countries  than  in  cold  and  raounlaiuuus,  and  in 
the  proximity  of  seas  and  rivers,  greater  than 
farther  inland.  Much  depends  also  on  local  cir- 
cumatanccs,  as  tho  peculiar  property  of  the  soil, 
tho  facility  of  drainage,  the  prevalence  of  certain 
winds.  The  atmosphere,  however,  rarely  con- 
tains at  any  temperature  the  full  amount  of  va- 
pour which  it  is  capable  of  taking  up.  If  this  be 
the  case,  all  further  evaporation  from  the  surface 
of  the  earth  into  it  must  of  course  cease ;  while, 
on  the  other  hand,  if  its  content  of  vapour  be 
considerably  below  its  capacity  for  it,  evapora- 
tion is  much  more  rapid,  and  the  air  i.-^  thru  said 
to  be  dry.  Tlcnce  the  different  intluence  Ijctwct  n 
dry  and  damp  air  on  the  animal  body,  which 
must  continually  throw  off  a  certain  amount  of 
moisture  by  evaporation  fmm  (ho  Adn,  hi  onlcr 
to  keep  it  of  a  certain  moisture  and  temperature, 
which  is  neceesary  to  the  preservation  of  health. 

If  we  compare  the  aftsolttte  quantity  of  vapour 
with  til  •  (jiraiitity  which  the  atmosphere  at  the 
same  temperature  is  capable  of  taking  up,  we  ob- 
tain the  relaiive  quantity  of  the  vapour  or  the 
do^rree  of  moisture.  It  will  thus  be  seen,  that 
with  the  same  absolute  quantity  of  vapour,  the 
nioi.Htiirc  (if  tlin  nir  d  -prnds  on  tho  tonijir  ratiiro, 
and  limt  at  a  Jiiglicr  temperature,  the  air  may 


still  be  drier  than  at  a  lower  teroperatnre,  al- 
though the  absolute  <]iiantity  >  f  .  '  ur  >>olrjger 
in  tho  former  than  in  the  latter  cusi-.  r!.ii<i  thnt 
air  wiiich  at  a  certain  temperature  feels  dump  and 
uncomfortable,  by  a  alight  increase  in  the  tem- 
perature may  bwomo  comfortable.    In  summer,  ; 
and  in  warmer  climates,  the  absolute  qunntitr  ;>f  • 
vapour  is  generally  larger,  but  the  relative  quan- 
tity smaltor.  The  relative  quantity  of  moisture 
in  the  atmosphere,  may  Iw  determined  by  a«cor- 
taiiiini:;  hi)W  far  tlir  air  may  be  cooled  down  Ix--  i 
fore  it  deposits  any  moisture  on  a  cooled  Uxl/, 
which  temperature  is  called  its  dewpoint 
IlYc.noMvntT.— When  the  atmoq^iere  bccomec 
perft  ctly  paturat-d  with  vapKiTtr.  the  slightest 
cooling  will  cause  the  vapour  to  condense  and  as- 
sume tUe  liquid  form.  When  this  takes  place,  the 
condensed  vapour  separates  first  as  fine  vesicles 
floatin;^  aliout  in  the  air  of  fn  in  to  ^j^j-.^ 

inch  in  diameter,  thus  constituting  the  coiimii/a 
phenomena  of  clouds  and  fogs,  which  by  CAjllect- 
iDg  into  drops  or  freezing,  form  rain  or  snow. 

f^'(j"fh. — So  long  as  atjueous  matter  remains 
in  the  state  of  vapour,  it  is  transparent,  ("^v.  it? 
tirst  condensation  a  cloud  appears.  The  manntr 
of  the  formation  of  clouds  is  as  follows : — ^Water 
on  \U  6rst  condensation  tends  to  unite  in  ibe 
form  of  holl.iw  globules,  or  vesicles  contain'n;: 
air ;  as  it  parts  at  the  same  time  with  its  Lucat 
heat,  the  air,  as  well  within  the  vesicles  as  be- 
tween them,  is  rarefiod,  and  the  united  mass  of 
water  and  rarefied  air  may  remain  as  light  as  aa 
equal  bulk  of  atmospheric  air,  or  even  lighter. 
Clouds  may,  therefore,  remain  floating  in  the  at- 
mosphere, or  even  rise.  As  this  heat  it  di.^>ipated, 
tlio  clouds  Lrrow  licavier  and  fall,  while  the  air  in 
the  vesicles  losing  its  clanticity,  permit*  them  to 
be  broken  by  tho  internal  pressure.  The  water 
then  runs  into  drops,  whidi,  being  many  tiiaes 
heavier  than  atmospheric  air,  deeoend,  formij)g 
rain. 

Clouds  may  be  formed  in  all  cases  where  the 
temperature  of  the  ground  is  lower  than  thai  at 

which  the  vapour,  mixed  with  atmospheric  air, 

cnn  remain  permanent.  Thus,  whenever  a  warm 
wind  liows  over  a  cold  surface,  mists  and  fugi 
take  place;  and  if  the  difference  of  temperature 
be  considerable,  they  may  break  into  r:un.  For 

nn  equal  difference  of  tcniporature  Vi  tw«.t  n  the 
ground  and  air,  it  may  be  shown  that  the  greatest 
quantity  of  prccipitati<m  will  take  pkce,  whea 
th>'  two  unequal  temperatures  are  both  high. 

Thus  tb.o  can?rs  that  wotild  prodiice  hea%*^'  raitis 
in  warm  climates,  may  produce  no  more  thaa 
fogs,  or  dense  mists,  in  those  that  are  colder. 
Clouds  may  also  be  formed  on  sudden  changes  of 
wind,  when  two  inafsos  of  air  are  mixed  that  are 
]>oth  nearly  saturated  with  rnoistnre.    It  is  to 
i\n>^  cause  tltat  nearly  all  liie  rains  of  temperate  ^ 
dimates  are  due.    The  passing  of  warm  wiadt 
over  cold  stirfaces,  rarely  produces  more  th;.n  , 
mists  or  f except  in  warm  cHmato*?.    Wh^-n  ' 
clouds,  after  being  formed,  begin  to  descend,  in 
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coueqneiwe  of  the  ^iripfttioii  of  tbe  heat,  bj  the 

rarefaction  arising  from  which  tiny  are  sup- 
p^rt^d.  tlierofl  rn  reach  strata  of  the  atmogpherc 
compratively  dry,  and  of  higher  temperature 
than  they  thcmeelvee  pceeeee.  Ib  such  a  ease, 
the  vapour  mny  be  again  taken  up,  and  the  cloud 
dissipated.  Tlius  clnndt?  arc  frequently  pocn  tr, 
pjU  down  the  sides  of  the  mountains,  and  to  dis- 
appear at  a  certain  leirel ;  this  is  a  prtxtf  of  a  dry 
stito  of  the  air  beneath,  and  is  therefore  oon* 
ndered  hy  the  inhabitants  of  nmnntiiinon?'  coun- 
tries, as  a  prognostic  of  lair  weather.  When  a 
dood,  on  the  other  hand,  finmed  in  high  and 
cold  R^ons.  passes  in  its  deeeent  through  strata 
saturated  with  moisture,  or  nearly  so,  it  may  cool 
them  nntil  precipitation  ensue ;  the  precipitated 
naisture,  uniting  itself  to  the  descending  cloud, 
«tn  aogment  the  intensity  of  tbe  tain  it  eaoses. 
Thus  the  same  rain  will  be  iin  tre  copious  in  valleys, 
than  upon  the  neighbourinc:  ir.ountaius ;  and  th>' 
difiurence  ia  so  sensible  in  this  respect,  that  it 
httbeoi  detected  by  means  of  the  rain-gauges 
at  the  observatory  of  Paris,  one  of  which  is  upon 
the  frrnnud.  the  other  upon  the  terraced  roof  of 

the  building. 

Awir.— When  the  precipitation  of  vapour  en- 
saes  at  tern rat ures  below  the  freezing  point, 
riOT  is  formed ;  the  particles  fif  thc»  condensed 
aqueoas  matter  being  free  to  move  in  any  direc- 
tkm^arrange  themsdves  under  tbe  action  of  their 
motaal  attraction,  in  the  manner  of  crystals. 
Th(rsc  erytals  have  Usually  the  fiiruro  o.f  six- 
poioted  stars;  and  the  aggregation  of  broken 
eiyitak  of  this  shape  forms  flakes  of  snow. 

IlaU.—UaU  is  a  phenomenon  that  is  not  com* 
pletely  explained ;  the  bf  <t  theory  on  the  sul  j  'ct. 
ilthotigh  not  a^isolately  satisfactory,  is  as  follows ; 
—It  is  known  thitt  when  water  is  frozen  in  a  tor- 
rietiliatt  vaeattm»  it  granulates  and  assumes  the 
ff'rm  of  hail :  hail  also  reaches  the  ground  with  a 
Ti-ry  great  velocity :  hence  wf  may  conclude,  that 
it  is  formed  in  very  rare  air,  and  in  a  high  region 
«f  the  atmosphere.  The  decomposition  of  organic 
nbstances,  is  constantly  giving  out  hydrogen 
gas,  and  this,  fr  tn  its  specitic  levity,  rises  to  the 
bi^er  regions  of  the  atmosphere ;  hence,  as  no 
gw  can  remain  loi^  over  another  unmixed,  it 
mingles  with  atmospheric  air,  and  becomes  sus- 
ceptible of  being  inflained  Ity  electricity.  Should 
it  be  thus  acted  upon,  it  forms  water,  will  be  con- 
cealed into  a  space  muofa  less  than  it  formerly 
oocapiod,  and  wonhi  leaTe  a  vacuum,  did  not  the 
i''iaernt  portions  of  air  rtj«h  in  to  fill  the  void. 
The  sudden  rarefaction  of  this  air  will  produce 

mtense  cold ;  the  newly  formed  water  wiU  be 
frozen,  and  under  eireumstanoes  that  wUI  cause 
it  to  granulate;  descending-  from  a  lofty  region, 
it  will  have  great  velocity  ;  furraed  from  hydrogen 
gis,  and  by  the  electric  discharge,  it  wUl  occur 
nost  timpnently  during  the  summer  months,  and 
accompany  lightning, 

Deic. — ^Tiie  earth  retains  a  constant  n-'  in  tem-  i 
perature,  ouder  the  joint  action  of  solar  aua  ter-  j 


restrial  radiation ;  hut  the  rate  of  these  is  un- 
equal, not  only  at  different  seasons,  but  from 
hour  to  hour  ;  tho  former  ceases  altogether  at  the 
setting  of  the  sun,  while  the  latter  continues  for 
a  time  undiminished.  Hence  the  surface  of  the 
earth  cools  rapidly  after  sunset,  and  may  speedily 
reach  the  dew-point  of  the  air  in  contact  with  it. 
80  soon  as  this  is  the  case,  moisture  begins  to  be 
precipitated,  and  a  cloud  is  fbrmed,  the  descent 
of  the  water  of  which  this  is  composed,  forms  the 
deposit,  that  we  call  rff'"  The  cooling  will  be 
propagated  slowly  upwards,  and  the  cloud  will 
appear  to  rise ;  notwithstanding  which,  the  mois- 
ture of  which  it  is  composed,  actually  falls.  After 
.■^onio  hours,  tht?  earth  au'l  :ur  will  af>Slimc  the 
same  temperature,  aud  the  cloud  will  disappear. 
The  first  morning  rays  of  the  sun,  passing  hori- 
sontally  through  the  air,  will  heat  it,  long  before 
their  influence  can  be  felt  upon  tho  ground.  The 
nir  will  therefore  acquire  a  greater  capacity  tor 
moisture ;  if  there  be  any  water  in  the  vicinity, 
vapour  will  rise,  and  propagate  itself  through  the 
mass ;  but  as  the  ground  still  remains  colder,  a 
new  precipitation  will  enpne  ;  thus  dew  will  again 
be  formed,  and  moisture  occur  in  the  morning. 

When  the  surfiiee  of  the  ground,  or  of  any  other 
substance,  is  c  m  , Id  by  radiation  to  the  tempera- 
ture' of  tlie  dew  is  frozen  and  takes  the  fe<nn 
of  wliite  or  hoar  frott;  this  may  often  be  de- 
posited, when  the  temperature  both  of  the  air 
and  of  the  ground  at  a  very  small  depth,  is  above 
that  of  freezing. 

When  clouds  exist  in  the  atmosphere,  the  ra- 
diation is  impeded,  and  dew  wiU  not  be  formed. 
Thus  a  want  of  dew  is  usually  a  prognoitio  of 
rain.  Wh  11  tlie-  air  is  still,  'h>\v  is  most  copious, 
aud  thus  it  falls  in  grc'ate.«t  almudnnce  in  ph^l- 
tcred  situations,  and  frosts  will  continue  lator  in 
the  spring,  and  begin  earlier  in  autumn,  in  vaUeys 
than  on  the  open  hills  in  the  vicinity.  The  mo- 
tion of  air  niix'  s  the  p  >rtion  cooled  hv  contact 
with  the  earth,  with  that  which  is  not,  and  brings 
new  masses  into  contact ;  hence,  although  the  loss 
of  li  •.  ♦  by  radiation,  may  be  as  great  or  even 
greater,  the  ground  will  rr  cf  ive  In  :>t  fmm  the 
air,  aud  the  change  of  temperature  will  be  less. 
In  conformity,  heavy  dews  do  not  foil  during  the 
prevalence  of  high  winds^.  and  hoar  frosts  rarely 
occur  while  they  blow.  Suriae-  s  that  radiate 
well,  will  he  most  cooled,  and  will  in  consequence 
receive  the  greatest  quantity  of  dew ;  and  thus 
of  land  frequently  tilled,  and  that  which  is  left 
undisturhed,  the  latter  will  derive  most  moistuTe 
from  the  atmosphere  in  this  form. 

The  moisture  oPthe  air  plays  an  important 
part  ia  the  economy  of  the  earth.  To  it  is  due 
the  constant  irrigation  of  its  surface,  keeping  up 
a  constant  circulation  by  evaporating  from  the 
sea  and  other  gr<ait  reservoirs,  being  carried  in- 
land by  the  wind  and  other  commotions  of  the 
air.  ami  there  again  coudensing  on  mountains 
and  other  high  and  colder  plac^f,  collecting  into 
springs,  creeks,  &c.,  or  depositing  itself  more 
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dilTusedly  as  dew,  or  precipitating  itself  more 
vigomnjly  as  nr.n.  ^Sr-*..  aivl  thus  :i,L;;iin  rettirning 
to  its  first  origin,  Witiiout  the  presence  of  the 
moisture  in  the  atmosphere,  neither  plants  nor 
animals  could  live.  To  it  is  also  due  the  constant 
decomposition  and  decay  of  animal  aiul  vc;.'  'tiiKli' 
substances ;  and  even  the  rocks  and  mountains 
wear  away  and  decay  under  its  all-levelling  inilu- 
ence,  for  besides  its  own  dissolving  power,  it 
seems  to  he  that  which  lends  to  the  other  de- 
strvviii?;  agencies  of  the  atmosphere  their  force 
and  fcllicucy,  for  without  it  they  seem  inert,  at 
least  at  ordiiuiTy  temperatures.  In  dry  air,  steel 
docs  not  rust,  nor  does  wood  decay. 

Othfr  imfredtenU  in  the  AtwospAere. — Besides 
the  above-naiued  constant  ingredients  of  the  at- 
mosphere, a  numher  of  other  gases  and  vapours 
are  known  to  enter  it  in  certain  localities,  but 
they  are  too  inconsid"r;iV>lL>  in  qurtntif  v  to  be  de- 
'■  tected  afterwards  in  its  general  ct>mi>ositi<in.  As 
j  such  may  he  mentioned  suljAuretted  hydrogen, 
chlorohydric  acid  gas,  carburetted  hydn^en,  &c. 
Boussingault  has  proved  tlie  constant  presence 
of  a  minute  trace  of  a  carburetted  hydrogen,  or 
some  other  similar  compound,  by  passing  atmo- 
spheric uir  over  ignited  oxide  of  copper,  wherel^ 
he  obtained  farbonic  acid  ^'as  and  water,  from 
which  he  had  carefully  freed  it  previously,  Tlie 
;  air  had  also  previously  passed  tlixough  conccn- 
j  trated  lulphuno  add,  so  that  they  could  not 
derive  from  dust  or  other  mechanically  suspended 
organic  particles.  The  final  products  of  the  decay 
I  of  anima.!  and  vegetable  matters  beiug  carbonic 
!  Mtdy  water,  and  ammonia,  which  escape  into  the 
;  atmosphere,  Liebig  infers  that  the  latter  gas 
ought  never  to  be  absent,  nlthonch  in  too  minute 
i  quantity  to  be  detected  directly  by  ordinary  ex- 
i  periment,  bat  according  to  him,  it  always  exists 
j  in  rain  water.   Rain  is  also  the  principal  mean 
of  carrying  down  again  rjopt  other  accidental 

■  Bul^tanoes,  either  dissolved  or  suspended  in  the 
I  atmosphere,  among  whidi  may  be  induded  the 

different  miasmata  and  matter  of  oontagion, 
which  are  pcrccptildc  only  by  the  senses  or  by 
.  their  eflect  upon  the  human  system,  but  cannot 
otherwise  be  detected  by  chemical  tests,  although 
wa  may  destroy  them,  or  at  least  their  injuiiotts 

■  efTects,  Ity  cheinioal  ineuii'^.  Buch  as  by  muriatic, 
nitric,  or  n  -r  tio  acids,  or  chlorine  gas.  The  ac- 
tion of  the  utniosphcre  itself  tends  necessarily  to 

,  destroy  or  oxidiia  them  bj  the  combined  influ- 
ence of  oxygen  with  light  and  heat. 

Phytiati  properties  of  the  A  tmonpherp. — We  have 
thus  seen  that  the  atmosphere  consists  of  a  me- 
;  chanical  mixture  of  three  pennanent  gases,  and 
I  <nie  condensable.    Its  physical  and  mechanical 
properties  are  therefore  ^uch  as  might  he  calcu- 
I  lated  from  a  mixture  of  them.   100  cubic  inches 
\  nit  atmospboric  air,  deprived  of  its  carbonic  add 
and  aqueous  vapour,  weighs,  according  to  Dr. 
Prout,  31(1117  grains,  at  i'Af  tempfraturo.  and 
.30  inches  barometric  pressure,  and  its  spcciOc 
gravity  at  this  tanpsmtoic  is  generally  talcm  as 


the  standard  for  comparison  with  other  gases, 
and  the  refore  set  equal  to  1  or  l.(KiO.  Compared 
with  water  at  (>2°  it  is  815  times  lighter  than 
water,  and  11,065  timet  li|^ter  than  mercury. 
At  83**  Fahrenheit,  it  is  770  times  lighter  than 
water  or  its  specific  gra\'ity  =  n  noii!rni  tliat  f 
water  at  3D°  =  1.  The  weight  of  tjie  atiuoapbere 
pressing  upon  the  surface  of  the  earth,  is  equiva- 
lent to  about  fifteen  pounds  on  each  square  inch 
of  surface,  or  equal  to  the  u  eij.dit  of  a  c  duinn  of 
mercury  of  30  inches,  <ir  a  column  of  water  of 
nearly  34  feet  in  height.  But  this  pressure  vahei 
cimtinually  firm  the  different  changes  in  its  vari- 
able constituents,  from  its  commotion  1  y  currents 
of  air,  and  from  other  causes.    T!n  se-  differences 
are  indicated  by  the  rise  or  fall  of  the  mercurial 
column  in  the  barometer  (sec  this).   Its  mean 
pressure  being  taken  at  thirty  indiesof  mercoty, 
the  contribution  to  this  pre«snro  of  its  different 
constituents,  which  may  be  considered  as  inde- 
pendent atmospheres,  will  be  as  follows,  the  • 
amount  or  vapour  being  cakuUtcd  from  the  ca-  < 
pacity  of  the  air  at  50°.  I 

Pressure  of  the  Oxygen,       ,  .     0  828  inchtt. 
„          Nitrogen,  .      .      22'B45  „ 

„  "VVsitcry  vnpnur,  .      0"3(lO  ,, 

,,  Carbonic  acid,    .        0  018  ,, 

yu  (.HMJ 

The  wtfight  and  pressure  of  the  atmosphere  may  ! 
be  asoertdned  by  very  simple  experiments.  If 

we  immme  in  water  a  glass  tube  open  at  both 
ends,  the  water  included  in  the  tube  will  be  .vn 
the  some  level  with  the  fluid  which  surrounds  it. 
When  wc  apply  our  mouth  to  the  npper  end  of  | 
the  tube,  and  draw  out  the  air,  the  included  water 
instantly  ascends  till  the  weiirht  of  the  elevated  , 
column  added  to  the  elasticity  of  the  remaining 
air,  exactly  balances  tiie  preisore  of  the  atmo> 
sphere  on  the  surrounding  fiuid.  If  we  now  take 
a  long  tube,  forty  feet  long  for  example,  shut  ?.t 
one  end,  and  having  filled  it  with  water,  plunge 
the  open  end  into  a  vessel  of  water,  the  fluid  will 
then  descend  in  the  tube  till  the  wdght  of  the 
cobinin  exactly  equals  the  pre«P!ire  of  the  atrno- 
sphere;  for  the  air  is  now  excluded  from  the 
upper  part  of  the  tube,  and  the  weight  of  the 
column  of  fluid  is  the  only  force  whidi  is  left  to 
balance  the  weiirht  of  the  atmospherical  column. 
By  making  this  experiment,  it  will  be  found  that 
the  water  stands  at  from  34  to  3.1  feet  above  the 
general  level  of  the  surrounding  flnid,  and  there- 
fore the  weight  of  a  column  of  air  reaching  to 
the  top  of  the  atmosphere,  is  e<|ual  to  the  weight 
of  a  coliunn  of  water,  of  the  same  base,  with  the 
altitude  cf  34  foet,  or  about  21,564^  pounds  on  a 
square  foot,  or  15  pounds  on  •vwy  square  inch. 
This  exporimont  may  Ite  more  easily  made  by 
using  quicksilver  instead  of  water.  The  i|uick- 
silver  will  rise  to  the  height  of  29  inches  in  the 
tube,  and  will  ihwf-  measure  the  pressure  of  the 
atninsjilierc.  lU-iu-c  it  f  How  s,  that  the  whole 
atmosphere  exerts  the  same  prc^urc  on  the 
Bur&ce  of  the  earth,  as  if  the  surfiMX  of  the 
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globe  w«re  covered  with  water  to  t]i«  depth  of 

34  feet,  or  with  qQick&i  \  :  >  the  depth  of  20 
inches.  This  pressure  hii6  bcon  coiiiputcfl  nt 
12,022,060.000,000,000,000  pounds,  or  as  e<iuiva- 
lent  to  that  of  a  globe  of  lead  60  miles  in  dia- 
meter; and  if  wc  suppose  that  a  maa  s  body  ex- 
poses a  fiirfaee  of  nearly  IT)  pquaro  fe"t.  he  wiJl 
iustaia  a  pressure  of  32,343^  pounds,  or  14^  tons. 

As  tbe  differeat  strata  of  the  air  are  subjected 
to  the  pressure  onlj  of  the  sttperincumbent  strata, 
it  follnr?.  that  the  pressure  tnti?t  decrease  from 
tdow  upward,  aod  as  the  elasticity  of  the  air 
win  cause  it  to  expand,  as  the  pressure  ie  re- 
moved, its  density  wtU  also  decrease;  but  as  vm- 
aicead  in  a  regular  arithmetic  progression,  the 
density  of  the  air  decreases  in  a  geometrical  pro- 
gressioo.  The  decrease  in  density  is  therefore 
much  more  rapid  than  the  increase  iu  height. 
So  that  for  every  2  705  miles  (ll.o'iO  feet),  the 
density  is  about  halved,  ag  shown  bjr  the  following 
table;— 

Ughtalw**  «h«  SM  te 
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2  705 
541 
8-115 
10-82 
13-525 
16-23 
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It  might  bo  supposed  from  this,  that  the  atmo- 
iphae  would  extend  itself  infinitely  into  space ; 

but  that  it  does  not  extend  to  several  of  tho  <.t1u  r 
planets,  can  be  proved  by  astronomical  ol.  i  r\;i- 
tiuDS.  It  certainly  has  a  limit,  either  fruin  a 
limit  in  the  dasticity  or  expansibility  of  gases, 
or  from  the  counteraction  of  these  properties  by 
thea>Id  prevailing  in  thv  liiL'hcr  rcprions.  From 
calculations  founded  on  the  phenomena  of  relrac- 
tion,  the  sensible  atmt^phere  would  seem  not  to 
extend  beyond  4-j  miles. 

When  a  ray  of  light  enters  the  atmosphere,  it 
is  bent  from  its  course  by  the  same  canso  which 
refracts  the  rays  of  light  when  they  pass  through 
say  dense  metfiam,  auch  as  glass  or  vn/tet.  l%e 
refractioii  sustained  by  light  at  its  first  entrance 
into  the  atmosphere  must  l>e  very  suiall,  from 
tk  extreme  rarity  of  the  air.  The  deviation, 
lioweTer,  will  gradnalty  increase  as  it  penetrates 
the  denser  strata,  and  the  ray  will  deecribe  a 
path  increasinp^  in  curvature  as  it  approaches  the 
earth.  From  this  property  of  the  atmosphere, 
tlte  apparent  altitude  of  the  sun,  moon,  and  stars, 
ii  pester  than  their  real  elevation,  and  they  ap- 
pear to  1>c  rriiscd  above  the  horizon  when  they 
m  actually  below  it.  The  refraction  of  the  at- 
lUMphsre  near  the  earth's  sur&ce  is  liable  to  very 
cenrideraMe  anomalies.  But  while  the  solar  rays 
traverse  the  earth's  atmosphere,  they  suffur  an- 
uther  change  from  the  resisting  medium  which 
they  encounter.  When  the  sun,  or  any  of  the 
h^^avenly  bodies,  are  considerably  elevated  above 
th.j  li  iri/.i.u,  their  M'^ht  i?  transmitt' d  t>i  the 
earth  without  any  perceptible  change ;  but  whm 


must  pass  through  a  long  tract  of  lur,  and  is  con- 
sidwahly  modified  hefore  it  reaches  the  eye  of  the 

observer.  The  momentum  of  the  rod.  or  ijrc  .Ltfst 
refrangible  rays,  being  greater  thau  the  laomen- 
tum  of  the  violet,  or  least  refrangible  rays,  the 
former  will  force  their  way  tlir  aigh  the  resisting 
iTitditirn,  while  ihv  hdiw  will  \<v  titlicr  roflected 
or  absorbed.  A  white  beam  of  light,  therefore, 
will  be  deprived  of  a  portion  of  its  blue  rays  by 
its  horizontal  passage  through  the  atmosphere, 
and  the  restiltini!;  l  >ur  will  be  either  orauge  or 
red,  according  to  the  quantity  of  the  least  re- 
frangible rays  that  have  been  «topped  in  their 
course.  Hence  the  rich  and  brilliant  hue  with 
wiiieh  nature  is  gilded  by  the  settintr  siiti  ;  hence 
the  glowing  red  which  tinges  the  morning  and 
evening  clouds;  and  hence  the  sober  purple  of 
twilight  whidi  they  assume  when  their  ruddy 
glare  is  tenipered  Vty  the  reflected  azure  of  the 
sky.  We  have  already  soen,  that  tlic  rod  rays 
penetrate  through  the  attnospliero,  wiule  the 
blue  ray^  less  able  to  surmount  the  re^tance 
which  they  meet,  are  reflected  or  absorbed  in 
their  passage.  It  is  to  this  cat>?o  that  we  must 
ascribe  the  colour  of  the  sky,  and  the  bright 
azure  which  ting«s  the  mountains  of  the  distant 
landscape.  As  w  ascend  in  the  atmosphere,  tbe 
deepness  of  the  blue  fin;2o  j^railnally  dies  away; 
and  to  the  aeronaut  who  has  soared  above  the 
denser  strata,  or  to  the  traveller  who  has  ascended 
th  Aljis  or  the  Andes,  the  sky  appears  of  a  deep 
I'lack,  uhile  the  blue  rays  find  a  ready  passage 
through  the  attenuated  strata  of  the  atmosphere. 
It  is  owing  to  the  same  cause  that  the  diver,  at 
the  bottom  of  the  sea,  is  surrounded  with  the  red 
HlIU  wliich  has  pierced  through  the  snprrincum- 
bent  riuid,  and  that  the  blue  rays  are  reflected 
from  the  surface  of  the  ocean.  Were  it  not  for 
the  reflecting  power  of  the  air,  and  of  the  clouds 
which  float  in  the  lower  regions  of  the  atrao- 
gphcrr',  wr  should  be  involved  in  total  darkness 
by  the  setting  of  the  sun,  and  by  every  cloud 
that  passes  over  his  disc.  It  is  to  the  multiplied 
reflections  which  the  light  of  the  sun  suffers  in 
the  atmo8f)here,  that  we  are  indebted  for  tlie 
light  of  d.ay,  when  the  earth  is  enveloped  with 
impenetrable  clouds.  From  the  same  cause  arises 
the  sober  hue  of  the  morning  and  evening 
twilight,  uhifh  increases  as  we  rcct  lc  from  the 
equator,  till  it  blesses  with  perpetual  day  the  iu- 
h.abitants  of  the  polar  regitms.  The  ahsohite  r^ 
fractive  powerof  tlie atmosphere  is  0*0005891712, 
and  its  relative  power  considered  as  unity.  Its 
specific  heat  is  also  assumed  as  unity  for  com- 
parison with  other  gases.  Compared  with  that  of 
water  it  is  =  0-2(;G9.  By  rarefaction  its  capacity 
for  Ik  ill  is  iucrt  ased,  but  not  in  a  direct  ratio. 

Like  otlur  '^'ases,  atmospheric  air  expands 
0  002028,  01  4,^5  of  its  bulk  at  32',  for  cacli  de- 
gree of  Fahrenheit.  If,  therefore,  the  air  at  any 
given  place  become  heated,  it  expands,  whereby 
it  bccomps  litjhter  than  the  rist   nnrl  as^'ends. 


these  bodies  are  neax  the  horizon,  their  light  j  being  replaced  by  colder  and  heaviLr  air  flowing 
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into  its  place  from  tbo  Bidoe,OTluch  again,  in  its 

turn,  becoming  heated,  ascends  in  the  mmc  man- 
ner, and  thus  constitutes  an  ascending  current 
or  upward  draft  from  the  place  where  it  is  heated. 
Were  it  not  fivr  thie  no  fire  oould  oonHnne  for 
any  length  of  time,  tince  it  must  neceiriarlly  be 
extinguished  as  eonn  :is  tlie  surrounding  oxygon 
were  absorbed,  but  the  air  being  heated,  at  the 
fame  time  it  beoomee  Vghter,  and  aaoend^  and 
thus  causes  au  ufTIux  t-f  fresh  air  fmm  the  sides 
or  from  Lel->\v,  lij  which  the  combustion  is  main- 
tained. The  dilTcrent  commotions  of  the  air, 
eueli  as  wind,  gales,  and  hurricanee,  owe  their 
origin  also  to  the  same  eanse,  the  primaxy  move- 
ment bcincf  always  an  ascend inp^  cTirrent.  pro- 
duced by  the  heated  and  expanded  air,  over  some 
spot  lieiiig  in  %  Tertical  oohunn,  and  the  <fenier 
and  oolder  air  rushing  towards  this  point,  and 
thus  producing  the  above  horizontnl  cMrrents  on 
the  surface  of  the  earth.  The  following  table  ex- 
hibits the  rate  of  expansion  of  air  from  32^  to 
212<*,  aooording  to  Mr.  Dalton:^ 

Balk  of  Air. 


Fabrenheil; 

32" 

89-3 

47 


fM%  TbemomeMr. 


innn 

1017-9 

1086*1 

1054  7 
\()-:i5 

1112-3 
1182*8 

1152-4 
1173  I 
1194 
1215-4 
1237- 1 
1-259-2 
1281-8 
1804-7 

i;?:r 
lajis 

1370 
1643 
1062 

2342 
2797 


52 
62 
72 
82 
92 
102 
112 
1-22 
132 
142 
152 
162 
172 
1S2 
192 
202 
2 1 -J 
312 
412 

MO 


(i3-3 
72 
61 
90*4 
lCO-1 

no 

1-20- 1 
130-4 
141-1 
152 
163-2 
175 
18tV9 
190-2  . 
212 
359-1 
539-8 
7.->4-7 

1000  2797  612 

1285  38S9  712 

Tlie  reader  will  observe,  that  the  expansion  of  air 
in  the  second  column  of  the  table  constitutes  a 
georoctiical  progression,  the  ratio  of  which  is 
1*0179.  The  third  oolamn  exhibits  the  oorre- 
sponding  degrees  of  a  Fahrenheit's  thermometer 
graduated,  accordin:?  to  Mr.  Dalton's  notion  of 
the  expansion  of  mercury,  according  to  the  square 
of  the  temperatnxe. 

The  temperature  of  the  atmosphere  is  greatest 
near  the  earth,  because  the  air  transmits  the  rays 
of  light  without  decomposing  them,  and  cannot, 
iherefore,  be  heated  by  them  before  they  reach 
the  surface  of  the  earth,  where  they  arc  decom- 
posed and  their  heat  set  free.  The  nir,  which 
thereby  becomes  warmed,  ascends  and  mixes  with 
the  upper  colder  strata.  This  is  the  reason  why 
the  atmosphere  beoomes  oolder  as  we  aioend  into 
it,  until,  even  in  the  liuttLst  sunimer  soasJon,  its 
temperature  ^ink^  }k-!m\v  tlie  freezinjr  point.  In 
the  lower  strata  tiiii>  ducrcase  of  temperature  has 


been  found  to  amount  to  about  I  degree  far  every  I 

352  feet  of  ascent,  although  at  jn^atcr  elevations 
the  decrease  is  probably  less  rapid.   This  is  aleo 
the  reason  why  the  temperature  decreases  in  as-  , 
oending  high  mountains  until,  even  in  the  wane- ' 
est  climates,  the  re-rion  of  perpetual  concrelatlm 
may  be  attained.  Thus  the  summit?  nf  the  An 
under  the  equator  are  co-ered  with  perpetual 
snow  and  ioe.  The  height  at  whieh  this  fine  of 
perpetual  congelation  is  attained  has  been  ixed 
at  15,207  feet  under  the  equator,  but  decreases 
progressively  in  higher  latitudes,  being  3,618  feet , 
at  60^  UUtnde,  and  only  1,016  at  75®  latitude  i 
ClimaU. — The  comparative  Warmth  of  any  lo- 1 
cality  preatly,  thoiif'Ii  by  no  means  wh'i'ly.  fl'>- 
pcnds  on  the  quantity  of  sunbeams  which  it  re- 
edves.  In  oonsequenee  of  the  sphericHy  ef  the  I 
world,  only  the  portions  of  it  close  to  the  equator 
receive  the  cylinilerR  of  the  sun\s  rays  nprn  a 
level  base,  and  all  other  portions,  in  the  dcgn?e 
in  which  they  lie  distant  from  the  equator,  re- 
ceive these  upon  an  inereaanglj oblique  base;  i» 
that  a  district  or  patch  of  ground  of  any  given 
extent  near  the  tq  --  f  r  basks  under  a  far 
play  of  sunbeams  than  a  district  or  patch  of  t-qmu 
extent  situated  at  a  distanee  from  the  equator.  \ 
For  the  same  reason,  though  on  quite  n  inimic 
scnl  ',  wlien  the  southern  and  the  northern  sides 
of  a  hill  are  simultaneously  under  sunshine,  the 
southern  nSe  enjoys  a  &r  denser  play  of  ray«.  and 
is  therefore  far  njore  acted  on  by  1  oth  light  and 
heat,  than  the  nortliern  side.    A  south'  rn  rs- 
posure  in  a  farm  is  thus  a  mighty  clement  ia 
local  climate ;  and,  provided  the  decfivity  be 
'siderable,  and  the  conditions  of  soil, 
and  ventilation  be  pqunl,  it  mny  nmnnnt.  in  pnr 
tical  value,  to  a  sujieriority  of  several  degrees 
southward  over  a  neighbouring  ftm  <tf  aortbeiij 
exposure. 

Yet  the  character  of  the  npp'^r  strata  of  the 
terrestrial  surface,  the  dryness,  siliceousncss,  aud 
porosity  of  the  soil,  the  state  of  cultivation,  the 
absenoe  of  morasses,  and  particularly  the  altitude 
above  eea-levcl,  and  the  character  of  the  neigh- 
bouring countries  and  ?!:as,  exf  rt,  both  individu- 
ally and  combincdiy,  a  strongly  modifying  influ- 
ence upon  the  atmosphere,  and  impart  *  disHae- 
tive  character  or  important  peculiarities  to  loral 
climate.  When  much  damp  ascends  int'>  thf  air 
£rom  prevailing  marshiness  of  surface,  it  rarefies 
the  atmosphere,  decreases  its  calcnfie  capacity, 
and,  in  consequence,  renders  the  local  dimate 
cold,  chilly,  and  re])lete  'vvith  nntrfnial  vapour. 
But  by  a  beautiful  law  of  the  almighty  and 
benevolentOovemorof  theunivene,  the  physic^ 
constitution  of  the  atmosphere  oombinea  with 
the  npemtions  of  hn-;bandry  to  reduce  and  prm 
tually  to  destroy  such  local  causes  of  noxiousness. 
That  not  much  cold  air  and  damp  air  shall  ao> 
cumulate  in  any  one  place,  is  pfovided  Ibr  bf  s 
decrease  in  thi""  atmospliere's  capacity  for  watery 
vapi>ur  propiirtionati'ly  t')  the  Hill  i.)f  if?  tempera- 
ture ;  aud  that  chiUiuess  aud  Uaiupncss  shall  be 
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driven  from  the  climaie  of  a  district  by  thorough 
oiIlivttHott,  U  pfovided  for  bj  th«  duappeaniiM 
of  the  stagnant  waters  and  the  bibulous  and 
spongy  snrt:ic»'<  \rh*  nr»>  the  local  atmosphere  was 
formerly  ciiarged  wiih  vapour.  When  all  the 
iMd  «f  a  dittriot  has  been  thoroughlf  drained, 
and  all  its  ascending  and  accumulating  waters 
either  drawn  off  to  a  river-course,  or  gathered 
into  sttoh  small  deep  pools  as  present  compara- 
tivelj  trivial  eoape  for  eTapoiatien,  the  local  at- 
mosphere rt'cclvos  less  vapour,  acquires  increase 
of  capacity  for  direct  solar  heat,  and  obtain?  a 
laiger  amount  of  radiated  heat  from  the  ground ; 
ss  that,  though  tha  tame  quantity  of  rain  M 
ajmoally  as  before,  the  etratum  of  air  immedi- 
itely  over  the  soil,  or  tho  actual  climate  of  the 
district,  win  poflBesB  a  far  higher  degree  of  both 
drynees  and  heniti  Henoe,  the  foulness  of  our 
pasture  the  poverfy  end  lateness  of  our  crops, 
the  stiffness  of  our  carses,  tlie  miriness  of  our 
lt>am8,  the  wetness  of  our  vegetable  moulds,  the 
spoutincss  and  rankness  of  our  meadows,  the 
Uigkti  upon  oar  erops,  the  oeoaalonal  pestilenoeB 

\:p')n  our  flocks,  and  the  frequent  coughs  ami 
levers  and  conhutnptions  of  our  families,  ought, 
iii  multitudes  of  instances,  to  be  ascribed,  not  to 
the  laiaineae  of  oar  climate,  the  fiofcleneis  of  our 
seasons,  or  the  chilly  dampness  of  our  atmo- 
fphere.  but  either  mainly  or  soh-ly  to  the  bad 
agricultural  condition  of  the  soil.  Let  the  ground 
be  etfectnally  dnifted,  and  the  heart  of  the  air 
apon  the  farm  will  be  immediately  and  pmna- 
nently  warmed ;  and  rain,  while  sent  in  due  quan- 
tity to  refresh  the  fields,  will  no  longer  lie  upon 
ftdr  sttHkoe  or  stagnate  within  th^  boaom,  to 
poison  the  sufiused  atmosphere  with  fogs  and 
m"uismata.  An  increase  of  atmoephcric  heat  with- 
out a  corresponding  drainage  of  terrestrial  sur- 
fiwe,  would  not  onlj  be  useless  bat  most  malign. 
The  coughs,  asthmas,  consumptions,  and  inter- 
mittent fevers  which  arise  from  the  cold,  damp 
air  uf  a  churlish  and  niggard  country,  are  mild 
ia  their  character  and  gentle  in  their  operation 
compared  to  the  fierce  ferers,  the  murderona 
diarrhoeas,  and  the  fell  and  furious  inflammations 
vbich  scourge  the  population  of  a  warm  damp 
tit  in  r^ioud  of  moist,  rank,  luxuriant  vegeta- 
Uoa.  The  agnes  of  oar  own  fenny  dlstrictB  are 
playthings  in  comparison  to  the  red-hot  p^to 
and  i>i:igues  which  desolate  the  low  wet  regions 
of  tiiti  Levant  and  the  tropics.  About  a  century 
•go,  a  wind  which  tweeps  acroes  the  Tatt  iwamps 
wd  oozy  mangrove  thickets  of  the  sultry  plains 

Henin,  and  ruslies  down  with  their  loads  of 
putrid  regetablo  exhalations  upon  the  coast  of 
I  Qeioea,  made  sndi  wholeeale  havoc  upon  the 
iowm  of  negro-land,  that  the  surviving  were  not 
numeroas  enousrli  to  bury  tlie  dead.  But  the  con- 
sideraUons  of  climate  are  so  jiumerous^  so  intri- 
,  eale,  and  of  tucb  mighty  oonneadon  with  agricul- 
ture, that  they  must  form  the  topic  of  a  eeparate 
I  article.   See  the  article  Climatb. 

Economical  Mdatiom  0/  the  Atnw^here.—Th» 


agencies  of  the  atmosphere  act  in  intimate  con- 
nexion with  all  organic  ftmotions  and  very  many 

mineral  changes  in  our  world  ;  and  therefore 
affect  the  interests  and  occupations  of  the  culti- 
vators of  the  soil  at  a  thousandfold  too  many 
points,  or  in  a  tbonsandlbld  too  many  ways,  to 
be  mentioned  or  even  hinted  at  in  a  brief  general 
notice.  Home  of  t  he  chief  are  more  or  lees  fully 
discussed  in  our  articles  Aohicultobal  Cb£KIS- 
TRT,  TnaoASui  Pbthoimt,  Anu  Oxreair,  Cab^ 
Bo.MC  Acid,  Aurnvu,  Aiora,  Heat,  Climate, 
R  vi5,  Snow,  and  Arration  ;  and  others  form  the 
topic  of  a  considerable  portion  of  many  of  our 
other  articles.  We  shall  here  do  no  more 
State  a  few  practical  inferences,  bearing  upon  the 
health,  comfort,  and  profoHional  sacoest  of  gar- 
deners and  fanners. 

The  sites  of  dwelling-houses  and  of  &nneries 
ought  to  be  selected  in  plaoeo  remote  from  ponds, 
marshes,  and  stagnant  waters.  The  apartments 
of  dwoiliag-houscs  ought  to  be  spacious  and  easily 
ventilated;  and  no  dormitories  for  servants  or 
buildings  for  the  bousing  of  cattle  should  be  low, 
moist,  or  excluded  from  free  and  frequent  circu- 
lation of  the  air.  The  temperature  of  inliabitcd 
apartments  ought  to  bv  graduated,  and  ouglit 
never  to  rise  above  64^  of  Fahrenheit;  and  the 
temperature  of  dormitories  ought,  as  nearly  as 
possible,  to  be  uniform  throughtrnt  the  night, 
and  ought  never — as  too  frequently  happens — 
to  make  the  wide  and  very  trying  range  of  a  rise 
or  fall  of  1U°  between  the  hour  of  going  to  bed 
and  the  hour  of  rising.  Females  ought  in  all 
cold  weather  to  be  warmly  and  tidily  clad,  and 
to  avoid  the  haardooa  i»actiee  of  a  sudden  r^ 
duotion  of  dressonagalapdny  or  gala-night.  The 
use  of  footstoves  poisons  the  air  of  room?,  induces 
indolent  iiabits,  and  transforms  healthy  females 
into  deHcate  and  drooping  invalids.  A  few  trees 
around  a  dwelling  or  a  fikrmery  modify  the  fever- 
isli  heats  of  summer,  carry  off  a  portion  of  the 
caloric  with  the  moiKturc  they  exhale,  and  off  r 
a  degree  of  shade  which  is  frec[ucntly  gullicieiit 
to  avert  or  lessen  laasitade. 

All  seeds  ought  to  be  deposited  so  near  the 
surface  of  the  suil  as  to  be  freely  fanned  by  the 
atuioispheric  air,  and,  at  the  same  time,  so  far  be- 
low the  surfiMe  as  to  obtain  a  saffidenej  of  mois- 
ture for  their  germination.  When  small  seeds 
are  buried  unduly  deep  from  the  air.  they  either 
utterly  rot,  or  germinate  so  feebly  as  never  to 
send  tiieir  plumules  to  the  surface. — Soils,  when 
loose  and  jjulverulent,  are  very  bibulous  of  water, 
and  readily  transmit  the  dew3  which  fall  upon 
them  to  the  roots  of  plants ;  but  when  they  pos- 
sess a  compaet  constitution,  or  are  nnpulvc»ixed 
by  tillage,  or  are  skinm  d  and  incrusted  by  altei^ 
nation'  of  rain  ruid  sunsliine,  they  rcj^'t-t  ne  st 
rain  in  multitudinous  rills  of  surface,  and  permit 
almost  all  dew  to  be  dissipated  by  the  earliest 
rays  of  the  morning  sun.  Hence,  idl  land  which 
is  under  drilled  and  h'<od  crops  ought  to  be  fre- 
quently stirred  and  kept  permeable  to  the  atmo- 
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epiiere,  and  all  arable  land  wliatever  ongbt,  as 
fuUj  as  possible,  to  possess  and  nainttun  a  porous 

condition. — 'All  t!;  >  carhon!ice'>n«;,  nitro^fiums, 
hydrugcBous,  and  oxygenous  portions  of  wauurti, 
conetitttiing  all  but  a  fraction  of  both  its  bulk 
and  its  vuluo,  puss  hj  mtoral  chemical  tmnsniu- 
tation  into  lici'.iid  or  gaseous  forms,  and,  if  not 
economio«dlj  used  beftM'e  this  transmutation 
oommenoeit  are  dissipated  in  the  atmosphere  and 
lost.  AH  strictly  organic  manure,  in  fact,  be^ns 
slowly  to  pri?R  directly  <>v  iivlircctly  into  art  aeri- 
form state  the  instant  ita  vitality  cca^ieii;  and  it 
proceeds  with  increasing  rapidity  in  this  process 
of  decompositUMi  till  Hbe  whole  of  it  beoomes  in- 
visible. Carbonic  acid  is  diaonfraircd,  and  nV' s 
viewlesaly  into  the  atmosphere ;  nitrogen  rushes 
into  combination  with  hydrogen,  and  sends  up 
invisible  Toliimes  of  ammoniacal  gas  ;  water  is 
formed  by  combination  of  oxygen  and  hydrogen, 
and  sinks  into  the  ground  or  runs  off  with  falling 
rain, — in  either  case,  to  be  erentually  carried  to 
the  douds  in  vapour;  and  just  in  the  degree  in 
which  these  chemical  chaises  are  permitted  to 
occur,  or  in  the  proportion  of  time  during  wliich 
they  are  allowed  to  carry  on,  the  manurial  mass 
diminishes  in  bulk,  and  is  robbed  of  itsfBrtillxing 
powers.  When  manure  undergoes  decomptTsition 
itt  tlic  dungj'ard,  on  the?  surface  of  tJie  fii-ld,  or 
otherwise  in  direct  exposure  to  the  atmosphere, 
it  is  wholly  lost  to  the  farmer;  and  onlj  when  it 
undergoes  decomposition  in  a  state  of  mixation 
with  tho  s  >:1,  does  it  yield  its  elements  as  the 
food  of  plants. 

ATOM.  The  term  atom  expresses  theoretically 
the  smallest  particle  of  matter  which  is  believed 
to  h'}  incapn'  1;^  of  division  into  parts.  A  discus- 
si-.u  has  hvcn  carfifd  on  from  ancii-nt  tiiiiL-f?  re- 
lative to  tlie  tinite  or  iuhuite  divisibility  of  matter, 
and  although  the  development  of  the  atomic 
theory  was  supposed  to  give  the  strongest  evi- 
dence of  its  limited  divisibility,  yet  it  may  be 
fairly  doubted  whether  the  question  can  be  de< 
cided.  The  divisibilitj  of  matter  apparent  to  the 
naked  eye,  and  ascertained  by  calculation,  is  al- 
most beyond  conception.  Thus  0  01  of  a  cul  ii- 
line  of  silver,  dissolved  in  nitric  acid,  wiil  pro- 
duce a  distinct  milkiness  in  500  cubic  inches  of 
clear  water  containing  a  trace  of  common  salt,  so 
that  a  particle  of  silvrr  mu«t  bf  much  less  than 
the  billionth  of  a  cubic  line  in  size.  It  will  give 
n  mora  tangiUe  iden  oi  a  billk>D  to  say  that  a 
man  countii^  seconds  by  a  watch  day  and  night 
would  require  .31,f)7.5  year».  f  A'-'^r.]  The  ap|mr- 
ent  infinite  divisibility  of  matter  is  more  clearly 
shown  in  the  minuteness  of  Uving  organized 
beingSf  millions  of  wbich  would  be  required  to 
constitute  a  point  visible  to  the  naked  eye;  and 
yet  they  posses.s  more  or  less  complex  systems, 
each  part  of  which  again  is  a  porticn  of  an  or- 
ganized structure,  whieh  may  even  consist  of 
other  complex  parts.  The  mind  is  lost  in  at- 
tuinpting  to  C'.nci  ivr-  of  n  Ihnit  in  divisibility  as 
long  as  materiality  eiilcrsi  iuto  the  idea.  Again 


we  may  divide  tt  line  into  two  parts;  one  of  tbsK 

divisions  into  two  otJiers,  and  we  can  conceive  it 
to  he  iiiflnltoty  divifib!?.  f -r  there  must  always  , 
be  a  part  reuiuiiting  capable  of  division.    On  the  | 
other  hand,  experiments  of  Wottaston,  F^rsday,  > 
&c.,  have  been  adduced  in  support  of  the  limited 
divisihiiity  of  mntter.   It  i?  f.Hind  that  onr  stm-v  I 
sphere  has  a  limit  of  4o  nailes  above  the  earth's  • 
surfiftce,  from  which  WoUaston  argu^  that  if  in- 
finitely divisible,  it  skould  extend  througli  spaes  ^ 
by  infinite  repulsive  force  and  be  coiidrri>cd 
around  the  larger  planets,  such  as  Jupiter  and  ' 
the  sun,  forming  large  and  dense  atmospheres, 
Teeogaisalile  by  the  sstronoraer.    Such  atmo- 
Nplieres  not  existing,  he  held  that  the  repulsive 
force  is  limited,  and  that  the  rrnml  h  t  of  n>peUing 
particles  must  be  Unite.    Farad^vy  found  the  • 
vapour  of  bodies  formed  atmospheres  areoad 
them  of  definite  dimensions,  and  hence  arrived 
at  a  similar  conclusion.    It  is,  perhnps,  more  ad-  j 
visable  to  adopt  ncitlter  liy^.^tliLtiis,  but  to  rest 
upon  experience,  for  by  adopting  the  view  that  ' 
matter  has  a  limit  of  di^nsibility,  we  adcfi  a 
purely  thoortitic  idea,  but,  at  the  i^nme  time,  we 
cannot  avoid  making  use  of  the  terra  partid<*A 
matter,  which  implies  limited  divisibility.  If, 
however,  we  employ  the  ternt  «itom  m  signiiyiBg  ! 
a  ma'H  or  collection  of  partick*?.  tto  pn^s  o^?rthe 
question  entirely ;  and  in  this  sense,  o/om,  ainmif 
weight  express  a  mass  of  matter  and  its  weight.  . 
To  avoid  all  odlimon  with  the  question,  we  em- 
ploy the  terms  eijvirnhiif,  eo'nJ.luirvf  vn)ffttf.  and 
the  term  aiom  as  an  abbreviated  expresaioa  of 
the  same. 

ATOMIC  THEORT.    Tho  vfewg  lespeetiag 

the  combination  of  elements  in  difTerent  propor- 
tions, wcpf  at  first  more  or  less  hypothetical,  and 
were  tiie  foundation  of  the  atomic  theory,  which 
is  based  npon  the  idea  nt  the  existence  of  th«w 
ultimate  and  indivisible  particles  notic^  in  the 
preceding  article.  These  >-iews  were  successivtlr 
developed  by  Bergman,  Wcuzel,  Higgins,  Richter, 
Mitseherlieh,  and  Dalton ;  from  the  last  of  whoa 
they  received  a  substantial  and  definite  form,  ap- 
plicable at  least  to  the  resolution  of  jtlicrt^niena, 
as  laws  of  combination.   3Ir.  Dalton 's  views  an;  ' 
unquestionably  interwoven  with  a  series  of  hy- 
potheses, yet  these  being  separated,  and  th:  i<na  '• 
afoiii  bcirij;  understood,  as  explained  in  the  last 
part  of  the  preceding  article,  the  so-called  atomic  j 
theory  becomes  the  expression  of  the  ftet-  that  ' 
bodies  are  obedient  to  certain  definite  laws  of 
t  oinlaiiation :  thus,  for  example,  the  quantitif? 
of  alkaline  bases  requisite  to  neutralize  equal 
weights  of  any  one  acid,  are  proportioasl  to 
the  quantities  of  the  same  bases  requisite  to  ; 
neutralize  the  pame  ireigljits  of  evrry  other  aciJ;  ■ 
and  iiji'.iu  tliis  law.  in  fact,  are  f  -imded  an  inii- 
nite  nuuiber  of  iniyortant  theoretical  deductions 
and  practical  conclusions.  A  second  and  hs^ 
curious  and  important  fact  is.  that  Avhere  two 
enl-e^tanci'^.  by  «;p'-:;^>initi£'  in  didcrcnt  pr  i[''Tti'  Ti<5, 
fonn  two  or  more  coiupuunds,  the  second  ur  liurii 
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|ffoporUoB8  in  which  they  combine,  arc  multip1'-<s 
of  «mie  dropte  ndtnber  repreBenting  the  t^'rft. 
law  "f  multiple  ptMpurtions  was  discovered 


or  detected  by  Mr.  Hijrgins  of  Dublin,  about  the 
yor  iltiO;  and  it  is  upon  this  view  of  oombina- 
tioii  tlMt  Mr.  Daltoii  iiraiided  his  atomic  iheorif, 
in  which,  a^sumiug  the  existMioe  of  nltinitke  pon- 
dera?  L  iifMnis.  he  rcp^rdg  these  atoms  as  meet- 
ing or  combining  with  each  other  according  to 
definite  Iftws  of  multiple  proportion.  According 
to  thw  theorjy  bodies  unite  either  atom  to 
itom,  or  two  or  three  atoms  of  one  to  one 
iloni  of  another.  Thus  water  is  computed  of 
an  atom  oi  oxygen  and  aji  atom  of  liydrogcn 
smted  together ;  Mnroonia  of  an  atom  of  hydro- 
ecu  and  an  atom  of  aioto  united  together ;  car- 
!  n'c  acid  of  two  atoms  of  oxygen  united  to  one 
</t  cariwn.  Sulphate  of  potash  consists  of  a  par- 
tide  of  snlphnrie  noM  united  to  a  particle  of  pot- 
ash; supersaiphate  of  potash  of  a  p  irticle  of  pat- 
ash  united  to  two  particles  of  sulphuric  acid.  If 
we  admit  that  matter  is  composed  of  atoms,  as 
is  St  least  pvohaM^  it  is  difficult  toreftise  admiS' 
Mntotliish7]>othen%tiiou|^  it  is  probabkthat 
ra-re  complicated  cases  may  exist.  J-'or  oxnmpl". 
two  atoms  of  one  body  may  combine  with  tlirce 
of  saotim>,  and  so  on.  It  is  even  possible  that 
tiie  proportioa  in  whidi  bodies  unite  cannot  al- 
wa\-8  be  represented  by  numbers.  But  this  hy- 
pothesis of  Dalton  is  much  more  probable,  and 
I  <rrcspon<fc  much  better  with  the  phenomena, 
than  the  opposite  one  of  Berthollet,  that  bodies 
combine  in  all  pr  oportions  whatever.  Dalton's 
hypothesis  is  very  useful,  because  it  facilitates 
the  knowledge  of  the  composition  of  bodies.  For 
nsmple,  if  water  be  composed  of  an  atom  of  hy- 
drogen and  an  atom  of  oxygen,  it  ibllows,  from 
iht  kno-.Tn  analysis  of  writer,  that  the  wei_e;ht  of 
au  atom  of  hydrogen  is  to  that  of  an  atom  of 
AXTgen  as  1  to  0.  Hence  we  know,  that  when 
«>xrgen  enters  into  %  combination,  it  will  always 
?nter  a.?  C,  or  as  some  multiple  of  6.  This  is  very 
(Observable  in  the  metaUio  oxides.  The  quantity 
of  esygen  in  the  second  oxide  is  usually  doable 
tiiat  in  the  first  oxide,  and  that  in  the  third 
triple  that  in  the  fir.st.  The  same  thing  is  equally 
i^UQsrkabie  in  the  salts ;  the  supersulphate  of 
potssh  cont^na  just  doable  the  quantity  of  sul- 
plMurio  acid  thai  exists  in  the  sulphate,  and  all 
the  SHprr^nlts  contain  twice  a^  much  acid  a?  tho 
ttentrai  salts,  with  the  same  arid  and  l  as  ".  Mr. 
iMlton  assumed  hydrogen  as  the  unit  or  radix  of 
hissssle,  on  aooount  of  its  being  the  lightest  body 
m  nature,  as  combining  in  the  smallest  propor- 
tions, and,  consecju-Titlv,  as  tendintr  to  a  series  of 
aiuabers  which,  tor  ail  other  bodies,  are  multi- 
ples efitadf.  WeUaston  and  BerseUus,  however, 
I  refer  ovffgm.  as  a  radix,  on  aooount  of  its  nni- 
Terial  agency,  and  T^y  frequent  occunence  in 
cuutpounds. 

ATEAOETKB.  A  genus  of  ornamental,  hardy, 
perennial,  herbaceous  climUng  phints,  of  the  ra- 
nonculiu  tribe,  recently  separated  from  the  large 


and  well  known  genus  clematis.  Five  species,  from 
.Siberia,  Austria,  and  North  America,  are  culti- 
vated in  Britain,  and  grow  to  the  height  of  from 

8  to  l.'i  feet. 

ATRIPLEX.  SceORAcnE. 

ATROPA.  A  genus  of  very  poisonous  plants, 
of  the  nightshade  or  potato  fiunily.  The  princi- 
pal species  is  the  bclla^  nna  or  deadly  night- 
shade, a  perennial  herb,  growing  wild  upon  ac- 
cumulations of  rubbish  in  Great  Britain,  and 
well  known  for  both  its  fearfully  poisonous  na- 
ture, and  its  modern  extensive  use  in  medicine, 
particularly  in  homo  "pathy.  8ee  the  iirt'cl  ' 
Bellapoxka.  The  only  other  fpecies  growing  la 
Great  Britain  is  Atropn  arbomoens,  a  tender, 
evergreen  shi  ib,  with  white  flowers,  and  a  height 
of  1.")  ft',  t,  jntroduc"d  from  Jamaica  in  1833. 
But  about  a  dozen  other  species  have  been  do- 
scribed  by  botanists. 

ATllOPnY.  A  wasting  away  of  ftesh  and 
stron::'th  in  animals,  caused  or  accompanied  by 
inability  of  the  digestive  and  absorbing  organs 
to  extract  sufficient  nourishment  for  food.  There 
are  many  diseases  in  which  the  body  becomes 
daily  more  lean  nnr!  emaciated,  npnonr?;  deprived 
of  its  common  nourishtnent,  and,  tor  ttiat  reason, 
of  its  common  strc  ngth.  It  is  only,  therefore,  in 
those  cases  in  which  the  emaciation  constantly 
increases,  that  it  contititiites  a  pfcnliar  liL^^nase  ; 
for  when  it  is  merely  a  symptom  of  other  com- 
mon diseases,  it  ceases  with  the  disease,  as  being 
mersly  a  consequence  of  great  evacuations!,  w  of 
the  ditninished  usefulnes.s  or  imperfect  digestion 
of  the  nourishment  receiv(  d.  But,  when  ema- 
ciation or  atrophy  constitutes  a  disease  by  itself, 
it  depends  upon  causes  peculiar  to  this  state  of 
the  system.  Tliese  causes  are,  permanent,  op- 
prossivn,  and  exl'.anstin?  passion?,  orgnnic  dis- 
ease, a  want  of  proper  food  or  of  pure  air,  ex- 
hausting diseases,  as  nervous  or  mal^nant  fevers, 
suppurations  in  important  organs,  as  the  lungs, 
the  liver,  kc.  Copious  evacuations  of  blood, 
saliva,  semen,  &c.,  are  also  apt  to  produce  this 
disease,  and,  on  this  account,  lying-in  women, 
and  nurses  who  are  of  (^lender  constitutiw,  and 
those  who  arc  too  nuuh  addicted  to  vcnery,  arc 
often  the  subjects  of  this  complaint.  This  state 
of  the  system  is  also  sometimes  produced  by  poi- 
sons, e.  g.,  arsenic,  mercury,  lead,  in  miners, 
painter.^,  gilders,  &c.  A  species  of  atrophy  takes 
place  ill  old  people,  in  whom  an  entire  loss  of 
strength  and  flesh  brings  on  a  termination  of 
life  without  the  occurrence  of  any  positive  dia> 
order.  It  is  known  as  the  JfarasmiiJt  xnib\  or 
atrophy  of  old  people.  Atrophy  is  of  fr-^quent 
occurrence,  in  infancy,  as  a  consequence  of  im- 
proper, unwholesome  food,  exposure  to  cold, 
damp,  or  impure  air,  &c.,  producing  a  tnper- 
abundance  of  mucus  in  the  bowels,  worm?,  ob- 
btructions  of  the  mesenteric  glands,  followed  by 
extreme  emaciation,  whieh  state  of  things  is 
ollen  fatal,  although  tli.-  *  fT.  rts  of  the  phyncian 
are  sometimes  successful,  when  aU  the  causes  of 
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tbe  disease  have  been  previoailx  removed*  A 
local  state  of  the  same  kind  is  sometimes  pro* 

duced  in  sin.^le  limbs,  by  palsies,  or  the  pressure 
of  tumours  upon  the  nerves  of  the  limb,  &c.,  and 
is  generally  curable  by  rerauving  the  cause. 

ATROPIA.  The  peootiar  oiwniioal  principle 
or  alkaloid  of  the  plants  of  the  genus  atropa.  It 
may  be  viewed  ay  t^iinply  a  niof?t  virulent  couceu- 
tratioQ  of  the  poisonous  and — whun  used  with 
doe  care  and  soieiMie— 4]ie  medioiiial  pvopufeus 
of  belladonna. 

ATTALIA.  A  g<>nu8  of  magnificent,  dt  cidnous 
trees,  of  the  palm  tribe.  They  arc  natives  of 
Brasil,  and  grow  to  the  beif^t  of  firam  10  to  70 
feet.  Seven  species  were  introduced  to  Qreat 
Britain  between  1820  and  1826,  and  are  propa«- 
gated  from  seeds  in  rich  mould;  but  they  can 
be  raised  and  kept  onlx  in  the  store. 

ATTENUANTS.  Medicines  used  to  thin  m 
lessen  the  viscidity  of  nnintal  fluids. 

ATTORNEY.  One  who  is  appointed  by  an- 
other to  transact  any  bnsimeas  for  bim  in  bis  ab- 
sence. An  attorn^  is  tttber  paUio,— as  those 
in  tho  f  irt-  of  record, — and  is  constituted  by 
warrant  from  his  client ;  or  private, — to  perform 
any  particular  act  or  piece  of  business, — who  is 
ttsuallj  appointed  by  letter^f-attomey. 

ATTORNEY-AT-LAW.  A  perm  \yhn  m:\n- 
ages  the  law-business  of  another,  by  whom  ha 
is  retained ;  the  term  being  analogous  to  the 
procamtor,  or  pnetor,  of  the  oivilians  and 
canonists. 

Anciently — according  to  the  old  Gothic  consti- 
tution— every  suitor  was  obliged  to  appear  and 
prosecute  or  defimd  his  suit  in  person,  unless  by 
special  license  from  the  king;  and  this  still  con- 
tinues to  be  the  rale  in  criminal  cases.  But  by 
sundry  old  statutes,  from  that  of  Westm.  2,  c. 
10,  permteeion  was  granted  for  attorneys  to  pro- 
seottte  or  defend  any  civil  suit  in  the  absence  of 
the  parties.  An  idiot,  however,  cannot,  at  this 
day,  prosecute  or  defend  by  attorney,  but  must 
appear  in  person. 

Attorneys  are  admitted  to  the  execution  of 
their  office  by  the  superior  courts  of  "Westminster 
hall.  Tliey  are  considered  as  oUicers  of  tlie  re- 
spective courts  in  which  they  are  admitted ;  on 
which  account  they  eqjoy  many  privileges ;  and 

are.  on  the  other  liand,  pecviliarly  subject  to  the 
censure  and  animadversion  of  thr  iitdges.  In 
order  to  enable  one  to  practise  as  au  attorney  in 
any  of  these  courts,  he  must  be  admitted  and 
sworn  an  attorney  of  that  particular  ooart ;  and 
an  attorney  in  the  Kinp:'9  bench  cannot  practise 
in  the  Common  Pleas,  nor  vice  versa.  To  practise 
in  the  Court  of  Chaiicery,  it  is  also  necessary  to 
be  admitted  a  solicitor  therein. 

There  arc  divers  statutes  which  regulate  the 
admission,  &Cn  of  attorneys ;  as,  3  Jac  I.  o.  7 ;  12 
Geo.  1.  c.  8D;  2  Geo.  It  o.  83;  22  Geo.  II.  o.  46; 
jI3  Geo.  II.  c.  20,  &c.  Besides  the  obligation  of 
fidelity  tn  his  client,  the  attorney  owes  him  dili- 
gence and  secrecy ;  and,  in  oert&in  cases,  action 
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lies  at  the  suit  of  the  dient,  against  his  attonsf, 

for  neglect  of  duty. 

In  Scotland  there  ia  no  class  of  law -practi- 
tioners who  take  the  name  of  attorneys.  The 
office  there  is  not  public,  as  in  Engbtnd,  but  pri- 
vate;  and  it  ia  constituted  by  ktt^e-of-ttttoni^. 
I  Tiic  person  who  receives  iaIiefllBeBt  for  ilWthtr 
is  also  called  the  attorney. 

ATTRACTION.  .The  tendency,  as  weU  of  the 
parte  of  matter  in  general,  as  of  varioos  paili' 
cular  bodies,  to  approach  each  other,  to  unite, 
aTid  to  remain  united ;  sometime**,  also,  the  power 
iniierent  in  matter,  exerting  itself  at  themomeiU 
of  approach.  Szperience  taadMS  thni  &is  pr»> 
perty  is  common  to  all  matter ;  wtn  lipids 
cohere  in  their  parts,  and  oppose  any  endeavonr 
to  separate  them.  The  minute  particles  unite 
into  drops;  drope,if  theyarebrot^t  inoontad, 
into  large  masses.  Fluids  attach  themsdvas  to 
solid  bodies,  particularly  to  such  have  vcrv 
smooth  surfaces,  as  to  ^ass :  they  rise  up  ot  them- 
sdves  in  fine  tubes,  &C.  Every  body  tends  to  the 
earth,  and.  if  raised  from  its  surfiuie,  falls  back  to 
it  again.  The  plumb-line,  which  is  usually  verti- 
cal, takes  an  oblique  direction  in  the  vicinity  of 
high  mountains ;  the  sea  tends  to  the  moon ;  the 
moon  itself  is  constantly  drawn  towards  thecaith; 
the  earth  and  the  other  planet^,  towards  the  sua 
The  heavenly  Viodies  are  continually  subj*  ct  to 
the  simple  law  of  mutual  attraction.  The  GrecLin 
naturalists  spealc  c(  attractlo&$  Oopenucns  sad 
Tycho  likewise  admit  it ;  Kepler's  lK>Id  and  com- 
prehensive mind  first  hazarded  the  assertion  that 
it  must  be  univerital  <and  mutual  in  ail  bodiei; 
Dee  Oartes  sought  to  banisih  it  entirely  from  na* 
tural  philosophy,  as  one  of  thow  occult  powers 
which  he  did  not  acknowledi^e ;  but  N.  wt -a 
adopted  it,  and  determined  its  laws,  after  manj 
yeanofaooarateobier?atioa.  FraitleiiaMempto 
have  been  mado  to  explain  it.  The  phenomenon 
of  attraction  is  exhibited,  either  in  l>f>dTes  that 
are  at  perceptible  distances  from  each  other,  aad 
is  then  called  ffmviiatim;  or  in  bodies  at  insea- 
Bible  distances,  taking  phm  betwees  timr  sar> 

f.aces,  when  it  is  adhmon  ;  or  uniting  their  com- 
ponent parts,  when  it  i*^  ri->i.*:ti'nii ,  We  canaot 
enumerate  all  the  particular  subuivi&iunii  ot  at- 
traction, but  the  raoift  important  are  thess  of 
chemical  affinitiea  and  magnetio  and  eieotric  at* 
tractions. 

ATTRACTION  (CHEMICAL).  See  ArrixiiT. 
AUBRISTIA.  A  genus  of  omameBtal,  ercr- 

green,  herbaceouB,  hardy,  tmiii^g  plants,  of  the 
cruciferous  family.  Tlie  species  are  three  in 
number,  about  three  inches  in  height,  produciiig 
purple  flowers  from  Mardi  till  June;  and  are 
very  common  in  all  sorts  of  gardens.  Thcj  were 
but  recently  erected  into  a  ponu<!,  and  formerly 
belonged  to  the  genera  a/y^um,  araJLU,  sad 
draha, 

ArcnEXIA.    See  Alpaca. 
Al'CUBA  JAPOXrCA.  A  beautiful  evrrrrwn 
shrub,  apparently  of  the  buckthorn  tribe.  U 


I 
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osnailj  grows  to  the  height  of  about  six  feet ;  its 
I  lettes  IiATe  ioiiie  resemblanoe  in  shape,  sixe,  wad 
I  texture,  to  iho«e  of  the  laurel,  but  are  larger, 
kssfleshr,  mors  pointed,  aud  profus€ly  blotched 
witii  ft  ligbtish-jellow  or  creamy  white;  and 
its  flowfit  «re  ftpetalouB,  and  appear  in  Hay 
I  and  June.   It  was  introduoed  to  Great  Britain 
fr-'rn  Japiin  in  17^3;  and  it  required,  for  some 
time,  to  be  treated  as  a  tender  plant ;  but  it  is 
DOW  quite  hardy,  and  has  become  one  of  the 
j  must  widely  diffuBod,  as  it  is  decidedly  one  of 
I  the  moat  handsome,  members  of  our  shrubberies 
It  belongs  to  the  Linmuan  class,  JJiaxia  tetran- 
;]  iria,  whose  female  flowers  are  produced  on  dif- 
i  fciait  plaiiti  fram  the  male  flowers;  and  only 
the  female  plants  of  aucuba  appear  to  have  yet 
been  intr'iduced  to  Great  Britain.    But  thwe 
are  easily  aud  multitudinously  propagated  in 
thennnerieey  by  means  of  oattings  in  any  ordi- 
nary garden  soiL 

AUGER.  An  implement  for  borino^.  Rmall- 
siied  augers  are  used  l>y  several  classes  of  handt- 
mltimtUf  partioalarly  by  oarpenters  and  other 
workers  in  timber;  but  large-sized  augers  are 
umI  for  boring  the  trround,  in  order  to  ascertain 
the  character  of  subsoil,  to  discover  springs,  to 
mske  artesian  wells^  to  difaw  off  water  from  land, 
toissist  certain  operations  of  draining,  and  to 
search  for  coals  and  other  strata  of  useful  min- 
enk  An  auger  for  trying  subsoil  should  be 
afaoot  in  inch  in  diameter ;  its  bit  shonld  be 
higs;  its  summit  should  be  provided  with  a 
transverse  iron  handle,  for  wringing  the  bit  into 
the  ground ;  and  on  piercing  every  successive 
depth  of  six  inches,  the  implement  should  be 
diawn  np  to  deaitte  the  bit>  and  examine  the 
ipecimen  of  coil  or  subsuil  which  it  contains.  An 
auger  for  this  work  may  have  a  length  of  ten 
K-et,  six  feet,  or  only  three  feet,  according  to  the 
dcflb  at  whidi  the  sabsoil  is  to  be  tried.  An 
auger  for  very  deep  boring,  whether  to  assist 
draiaing  operations,  or  to  search  for  spring  or 
mioendS)  consists  of  a  wimble  or  shell,  aud  a 
idssofrods.  The  wimUeisusnaOyfroni  2^  to 
^  inches  in  diameter,  and  about  16  inches  in 
^  the  length  of  its  hollow  ;  and,  (  \-r^pt  that  its 
Mdes  cucae  closer  to  one  another,  it  is  constructed 
in  nearly  the  same  manner  as  the  wimble  used 
1 V  carpenters.  The  rods  are  each  about  four 
fett  in  length,  and  one  inch  in  diameter ;  they 
Krew  into  one  another  to  any  desired  length  of 
s  series ;  and,  to  assist  tiieh>  united  strength, 
Utey  aze  made  1^  inch  thick  at  the  joints.  But 
"■h^n  nny  stratum  of  rock  or  other  very  resisting 
material  is  to  he  pierced,  either  a  punch  or  a 
chisel  is  used  inst^  of  the  wimble, — the  punch 
of  the  Kme  thiekaeas  as  the  rods,  and  with  a 
^arpened  point, — and  the  diieel  an  inch  or  U 
inch  broad  at  the  face,  and  krpt  vrry  sharp  in 
the  edge.  Boring  to  assist  dramiug  operations 
oQ0it  never  to  be  praetised  till  after  the  drain  is 
cut.  and  ought  to  have  for  its  object  simply  the 
perfotaiing  of  any  retentive  stratum  which  lies 


AUBANTIUM.  393 

between  the  bottom  of  the  drain  and  the  strata 
oontaining  the  spring.  See  aitiotee DBAiniveand 

Ahtk.siax  Wellk. 

AUGUST.   See  Cale'?dar. 

AUllACAEIA.  A  genus  of  evergreen,  onia- 
mental,  timber  trees,  of  the  oone-bsaring  tribe. 
A  tree  of  the  imbricated  species,  A  uraearia  imbri' 
ca'a.  is  a  noble  idiject.  most  exntic  in  appearance, 
and  far  more  curious  aud  arresting  than  atty 
other  exogenons  tree  with  which  we  are  ac- 
quainted It  naturally  graoss  the  more  aottth- 
erly  plains  of  South  America;  it  was  introduced 
to  Great  Britain  from  Chili  in  179f»  ;  it  was  at 
first  of  decidedly  tender  habit,  but  is  becuiuing 
aooustomed  to  our  dimato ;  and  it  promisee  to 
be,  in  a  few  years,  very  extensively  diffused,  and 
to  impart  a  nt  \v  and  very  inter-jsting  feature  to 
our  shrubberies  aud  wouds.  it  U:iually  attaius, 
in  its  native  ooimtry,  a  height  of  150  feet,  but 
figures  exceedingly  well  with  us  as  a  tall  shrub ; 
it  has  th»'  t-ainc  kind  of  pyramidal  outline  and 
hurizoutai  ramihcation  which  distinguishes  the 
firs  and  the  cedars ;  and  ito  leaTss  are  so  remark- 
ably imbricated  as  to  appear  like  edgy  and  an- 
gular Convolutions  along  the  branches.  Porae 
botanists,  but  not  with  general  consent,  have 
called  it  Coltmbea  qvadtifaria. — Hie  Brazilian 
species,  Avracar!a  Br'tz'I ^ana^  was  introduced  to 
Great  Britain  from  Brazil  in  I^'IO,  and  usually 
attains  in  its  native  country  a  height  of  abuut 
100  feet;  but  as  yet  is  of  very  tender  constitution 
in  our  climate.-  -The  tall  species,  sometimes  called 
the  Norfolk  Island  pine,  J  ?*rac«r;a  e.rcelxi,  and 
another  species  called  Cunningham's,  Anracarm 
Cunninghamif  have  recently  been  erected  into  a 
separate  genus  nnder  the  name  of  ^nyia,  yet 
will,  f  r  " orne  time,  continue  to  be  better  known 
as  auracanaa.  The  N<.»rfolk  inland  Bpecie.'^  is.  be- 
yond all  question,  one  of  the  most  beautiful  and 
magnificent  trees  in  the  world;  it  attains,  on 
Norfolk  island,  a  height  of  upwards  of  200  feet, 
and  a  magnitude  of  corresponding  stupendous- 
ness;  it  displays  a  symmetry  and  an  elegance, 
which  would  graoe  any  pot  plant  of  the  green- 
house ;  and  even  the  few  dwarfish  specimens 
of  it  which  grow  within  tbt>  tvsrrow  limits  of 
uur  conservatories,  though  poor  aud  ])itilul  re- 
preeentatives  of  the  massive  and  soaring  tree,  in- 
stantly arrest  the  eye  as  the  very  beau  ideal  of 
dendritic  beauty.  This  species  was  introduced 
to  Qreat  Britain  from  Norfolk  island  in  1796. — 
The  Ounningham  species  is  very  much  suialler 
than  the  preceding,  and  was  introduced  to  Great 
liiitain  from  New  Holland  in  — .\U  the  spe- 
cies of  auracaria  are  raised  in  frames,  trum  se<  <I-;. 
in  a  mixture  of  peat  and  loam  ;  but  yuung  plants, 
especially  of  .^unMerMi  imbrieak^  may  readily 
be  obtained  at  the  public  nurseries. 

AUR.VNTIUM.  The  sweet  orange -tree,  or 
Citrus  aiiraiUium.  See  Okaxoe.  The  aurautium, 
though  only  a  spedes^  forms  the  type  of  the  nv 
turnl  order  aurantiacesD.  The  number  of  genera 
in  this  order  is  eleVen;  and  the  number  of  spe- 
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cles  cultivated  ia  Great  Britain  is  about  thirty- 
two;  but  all  KSO  SO  tender  as  to  require  either 

the  hothouse  or  the  greenhouse.  Most  of  the 
species  I'tar  a  close  ri-seniblr\nce  to  the  orange- 
tree  and  tiiu  leiaon-tree ;  their  leaves  are  thick, 
articulated  with  the  footstalki^  and  replete  with 
fragrant  oil ;  their  flowers  are  odoriferous ;  their 
fruit  is  floL^hy,  and  generally  eataUo  i  and  their 
timber  is  very  closd-grained. 

AURICULA^-'botaiiioaUj  Primda  antitula. 
A  well-known  small,  eTBigraon,  herbaceous, 
flowering-plant,  of  the  primrose  genus.    It  was 


the  little  flower-plots  of  the  cotktgc,  or  the  small 
flower^ardens  of  the  fonneryz-niiore  bo>  to  onr 

taste,  than  when  they  fill  beds  or  staiTPs  in  the 
mofit  laxuriiHis  iixulcs  of  horticnitnre.  Amateur 
florists  aud  liigii  iaucy  garJeiicrs,  in  order  to  pro- 
cure the  fineet  poieible  blooms,  praetiae  toom  of 
niceties  in  the  calture  of  the  auricula ;  but  anj 
cottier  may  pro|ngnte  a  good  plant,  and  maintain 
it  in  very  nearly  tI>o  beat  flowering  condition, 
simply  by  lifting  it  in  the  firet  week  of  eveiy 
August,  cutting  it  ii'.to  two  or  three  by  vertical 
pt'Ctions  of  the  root,  and  ti'ansnlnntin.?;  th.-  parts 


formerly  called  ^«ri<;u/a  ur^,  or  b«ar*8  ear;  but  I  into  good  garden  soil,  enriched  with  toltrabljr 
is  now  universally  reoogaised  as  a  primula,  and  strong  and  well -rotted  manure.  Propagation 
popularly  kno^\'n  as  the  auricula.   Though  eo !  from  seed  is  requisite,  of  oourse,  for  new  varie- 

vcry  common  as  to  be  seen  in  abnotit  every  cot- 
tage garden,  it  retains  favour  with  the  most  fas- 
tidious flower'fknd«rs>  holds  ererywhere  the  rank 
of  a  florist's  flower,  and  is,  in  fact,  an  universal 
ferotirite.  It  \b  a  native  of  Switzerland,  and  ^va8 
introduced  to  Great  Britain  in  159G.  Four  well- 
established  or  quite  pcnnanent  varieties  arc 
known  to  botanists,  called  lutea  or  the  yellow, 
calycantha  or  the  col-xired-culyxed,  iiit(';^;'rriina 
or  the  most  entire,  and  hortensis  or  the  garden- 
variety  ;  but  the  number  of  tolerably  distinct 
vaiietiee  is  very  great,  and  that  of  fugitive  varie- 
ties  is,  for  any  tiling  we  know,  almost  infinite. 
Eveiy  year,  shico  th.'  (late;  of  cultivation  l)y  arti- 
ficial sowing,  appears  to  have  produced  vatst  num- 
bers of  new  varieties,  differing  from  one  another 
in  tha  shape,  size,  and  disposition  of  the  leaves, 
and  especially  in  the  shap^*,  size,  and  colour  of 
the  flowers ;  and  very  frequently  the  varieties 
which  are  most  admired  when  they  first  appear, 
are  disesteeroed,  neglected,  and  consigned  to  ex- 
tinction in  the  course  of  a  few  years.  In  fact, 
the  same  childish  and  capricious  fashion  which 
always  regulates  the  out  of  ladles*  dresses,  and 
which  has  of  late  years  luxuriated  among  the 
sportings  of  the  hylnid  vi olit,  the  calceolaria  and 
the  dahlia,  and  which  formerly  attempted  to 
dictate  to  the  sportings  of  the  hyacinth,  the 
anemone,  and  the  tulip,  has.  for  upwards  of  a 
ontury,  alternately  patronized  and  liani.-liid 
ihouiiauds  of  varieties  of  the  auricula.  But  to 
any  florist,  whose  taste  is  natural,  and  spurns 
tliu  dictum  of  caprice,  a  most  beautiful  and  ever- 
pleasing  collection  of  auriculas  may  very  ea.sily 
be  obtained.  Miller,  whom  all  old  florists  still 
regard  as  an  oracle,  states,  as  the  chM'acters  of 
a  good  auricula, — that  the  stem  of  the  flower 
should  bii  lofty  and  strong', — that  the  footstalk 
of  the  flower  should  1»e  short,  and  the  umbel  re- 
gular and  close, — that  the  pipe  or  neck  of  eauii 
flower  should  be  Aort,  and  tiie  flowers  hrge,  re> 
gularly  spread,  and  not  inclinable  to  cup, — that 
the  colours  bo  very  bright  and  well-mi x e'l  - 
that  the  eye  of  the  flower  be  large,  round,  and  of 
a  good  white  or  yellow, — and  that  the  tube  or 
neck  be  not  too  wide.  The  flowers  appear  in 
April  and  May ;  and,  when  tolerably  well  assorted 
as  to  colours,  have  a  most  joyous  appearance  in 


ties;  but  is  so  troublesome  and  tedif>n9  ast'il.;  | 
a  pru}H.>r  employment  fur  only  the  amateur  or  the  | 
regular  practical  gardener. 

AURORA  BOREALIS.  We  often  ase  ia 
the  north,  noar  the  horizon,  usually  a  short 
time  after  sunset,  a  dark  segment  of  a  circk, 
surronnded  by  a  brilliant  arch  of  white  or  fltiy 
light;  and  Uiis  arch  is  oilmen  separated  into 
several  concentric  arches,  leaving;  the  dark  seg- 
ment visible  between  them.  From  these  arcbe^ 
and  firom  the  dark  segment  itself,  in  high  lati* 
tudes,  columns  of  light,  of  the  meet  variegated 
and  l>c'autiful  colours,  shoot  up  tow^inLi  tbs 
/.enith,  and,  sometimes,  ina.sses  like  shisives  of  ' 
liglit  are  scattered  iu  all  directions.  The  ap- 
pearance is  then  splendid;  and  its  ineicasiBg 
beauty  is  announced  by  a  general  undulation  of 
the  masses  of  light.  A  kind  of  fiery  coronet  i» 
afterwards  formed  about  the  zenith,  by  the  meet- 
ing of  aU  the  columns  of  ligbty  resembling  the 
knob  of  a  tent.  At  this  moment,  the  spectacle 
is  magnificout,  hnth  for  the  multiplicity  and 
beauty  of  the  columns  which  the  aurora  present. 
The  light,  after  this,  grows  fainter  and  moie 
tranquiL  This  faiatness  and  tranquillity,  how- 
ever, are  only  tompornr\',  for  the  phcnomcns  an? 
soon  repeated  in  all  their  beauty — the  osciUacicn 
of  the  eolmnns  of  light,  the  formation  of  llw 
corona,  and  the  like,  though  with  a  thotusad 
!  variations.  At  length,  the  motion  whoDycca'c?, 
the  light  is  cullected  about  the  northern  buritoa, 
the  dark  segment  vani^es,  and  nothing  is  kft 
but  a  strong  brightne^  in  the  north,  wbioh  is 
lost  in  the  dawnini<:  day.  These  brilliant  appear- 
ances are  also  attended,  in  high  latitudes,  with 
loud  noises,  described  as  resembling  the  hisaiog 
and  cradkling  of  Are -works.  This  appesiaace 
has  received  the  name  of  norihern  li'jht.  because, 
on  account  of  our  position  on  the  earth,  we  see 
it  only  about  tlie  north  pole.  A  similar  appear- 
ance, aiMwti  matrvii»y  was  seen  about  the  soath 
pole,  in  1773,  by  Cook's  sailors,  between  56'^  .nnd 
1)0°  S.  lat.,  and  later  travellers  have  oV>scrved  th  ■ 
same.  These  phenomena  ought,  tlierefore,  pfw 
perly  to  be  called  fdar  liffhtt^WiMOfhm  tie  f | 
of  diflferent  0|^ons  as  to  the  cause  of  the  aurura.  ^ 
It  is,  however,  satisfactorily  a.°icertained  to  l-f 
within  the  region  of  our  atmosphere.  HtU  a»- 
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cribed  it  to  the  reflection  of  the  sua  and  moon 
1)7  th»  ckuds  of  snow  and  needles  of  ice,  which 
are  constantly  floatins;  in  the  atmosphere  of  the 
frif!d  znnes=.  MLviraa  supjc-SLd  it  to  proceed  from 
the  atmosphere  of  the  bun.  Baillf  ascribed  it 
to  msgaetixai,  and  its  cemarUble  inflaenoe  on 
the  needle  has  been  generally  observed.  Frank- 
lin attributed  it  to  electricity.  Biot,  who  was  sent 
to  tke  Shetland  islands,  in  1817,  by  the  French 
aoademy  of  eoieaoea,  to  determine  thn  length  of 
the  peaduiam  vibrating  aaeonds,  had  an  oppor- 
tunity, August  27th  of  the  Bame  year,  of  o>>8erving 
the  aurora  bur<«lis,  in  all  its  8plen(iour,  at  the 
idttid  of  TTntt  On  Ais  oooasioa,  he  ascribed  to 
tbe  phenomenon  a  volcanic  origin,  and  bis  rea- 
soning is  given  at  length  in  the  '  Journal  dis 
Savans '  for  1 820.  iiis  desoriptioo  of  this  wonder- 
M  phenomenon  is  to  be  fimnd  in  Biot*8  *  Pr^is 
Et^entawe  de  Phyriqoe,*  3d  edit.,  Paris,  1824, 
vjI.  ii.  p.  fit),  ot  seq.  An  ini!;onir.uR  hint  <>f  K'ast- 
mr,  advanced  in  the  si.xth  edition  of  Gren's 
Pkysik,'  Halle,  1620,  id  deserving  of  attention. 
He  eoBiiden  lights  as  the  deotridt  j  of  the 
earth  rising  periodically  to  tho  poles.  Some  in- 
teresting observations  on  this  appearance  were 
communicated  by  Richu'dson  and  iiood,  in  the 
appndiz  to  Fn«1clln*8 '  KarratiTO  of  a  Jonraey 
to  the  Shores  of  the  Polar  8ea,  in  1810,'  &c. 
London,  1823, 1824.  Notvrithstanding  the  atten- 
tion which  has  been  paid  to  tbe  phenomena  of 
the  aaren  borealis,  and  the  varions  hypotheses 
which  have  been  imagined  to  explain  them,  it 
will  he  f  mild  that  there  is  a  want  of  information 
UQ  the  points  which  are  most  necessary  as  bases 
of  indnctioa ;  and  tho  British  Association  have 
therefore  been  indaeed  to  appoint  a  committee 
in  the  express  view  of  directini;  observers  to  the 
really  important  features  of  this  meteor,  and  of 
obtaining,  by  a  system  of  coniemporaneous  ob- 
tnrition,  data  whidi  experience  shows  cannot 
be  derived  from  insulated  exertion. 

Thc!  followin;^  are  the  most  important  points 
which  demand  the  attention  of  observers : — 

1.  The  elevation  of  the  amroval  arches  and 
streamers  above  tbe  snirfiuie  of  the  earth. 

2.  The  determination  of  the  question  whether 
the  auroral  exhibition  is  accompanied  by  sound. 

3.  The  existence  of  recurring  periods  of  frfr> 
qoency  and  brilliancy  in  the  anrora. 

4.  Tlie  influence  of  arches,  streamers,  and  other 
aaroral  phenomena  upon  the  magnetic  needle. 

AUTUMN.   See  Seasoxs. 

AYEKA,— popularlj  Oat-ffrau.  A  large  and 
important  genus  of  gra-^se.'!,  frirtning  the  type  of 
the  suborder  Avenace;e  or  oatlilce  grasfes.  This 
suborder  comprises  the  genera  avuia,  datU/ionia, 
triuhmf  triehala,  daehamptiOf  ammopAUaf  cory- 
n(phonu,  ardrndtkmmtf  holclUt  kierocloe,  aira, 
peribalia,  melica,  ntmpghn,  fchi^nfy.s,  iriiyVn. 
phra^Uts,  arundo,  and  arundinaria.  The  genus 
Avena,  as  formerly  constituted,  and  as  still  un- 
derstood by  many  botanists,  includes  some  spe- 
cies which  haTe  Mcently  been  aasigned  to  five  or 


six  of  these  genera ;  yet,  independently  of  these 
spedee,  it  compriees  about  forty  known  species, 

seventeen  of  wliKh  are  either  indigenous  in 
Great  Britain,  or  have  been  introduced  from 
foreign  countries.  We  shall,  for  the  sake  of  con- 
Teaienoe,  treat  the  genus  as  still  including  the 
few  species  which  have  been  assigned  to  other 
genera ;  and,  thus  nndt  rstood,  the  portion  of  it 
which  exists  in  Britain  comprises  five  species 
which  are  eultiirated  as  grain,  three  species 
whidi  are  valiia1>lo  as  foragc-trrasscs.  and  several 
species  which  challenc;?  attentinu  only  as  weeds. 

The  short  oat,  Arena  brevis,  is  an  annual  cereal 
grass,  introduced  from  Qennauy  in  1601  It 
irrows  to  the  height  of  only  about  9  inches ;  and 
its  p«'e(ls  are  pniiill  but  numerous.  It  is  culti- 
vated, for  the  sake  of  its  seeds,  in  the  central 
uplands  of  France,  and  in  other  dbtricts. — ^The 
bristle-pointed  oat,  Ave»a  ttrigem^  but  now  called 
D'lnthonla  gtrif/ofa,  grows  wiM.  as  an  annual 
weed,  in  the  hedi:-  s  of  Oreat  Ikitain  ;  yet  is 
sometimes  cultivated  for  it«  t^neds  in  the  remoter 
districts  of  the  Scottish  Highlands.  A  variety 
of  this  species  is  known  to  British  agriculturists, 
under  tho  name  of  the  Ar^yleshire  small  oat.— 
The  eastern  or  Tartarian  oat,  A  rena  orientalU, 
is  an  annual  grass,  grows  to  the  height  of  three 
U'vX,  and  was  introduced  to  Great  Britain  in 
171''^.  It  is  distinguished  from  the  common  oat 
by  its  panicio  being  contracted  and  nodding  to 
a  side.  In  its  i]l«iniproved  or  comparatively  wild 
state,  it  is  awned  and  blackish  in  colcmr ;  but  it 
greatly  improves,  and  becomes  awrtlc??  and  white, 
by  cultivation  in  a  good  soil.  It  is  cultivated  as 
a  cereal  grass,  partially  in  Britain,  and  largely 
in  some  districts  of  continenbd  Europe.  Three 
varieties  of  this  species  are  known  to  T?riti.^h 
agriculturists,  under  the  names  of  l)lacl<  Tar- 
tarian oat,  common  white  Tartarian  out,  uud 
early  white  Tartarian  oat^The  naked  oat,  Avem 
Hilda,  is  distinguished  from  the  other  cultivated 
speciea.  by  haA'incr  the  corolla  detaehed  from  the 
seed,  in  the  same  manner  as  wheat  and  naked 
bariey ;  and,  on  this  account,  it  is  often  popularly 
called  piloom  or  pedcem.  It  has  been  culti- 
vated from  time  immemorial  in  Europe;  it  is 
mentioned  by  our  earliest  writers;  and  it  was, 
at  one  time,  in  general  cultivation  tliroughout 
Scotland  and  some  parts  of  England.  A  variety 
of  this  pp'^cios  is  known  to  some  farmer??  under 
the  name  of  the  small  naked  oat. — The  common 
oat,  Avena  tatim,  is  incomparably  the  most  im- 
portant species,  and  it  hu  sported  itself  into 
numerous  valuable  varieties,  which  constitute 
emphatically  //ir  of  a.^rri culture.  Two  per- 
manent varieties,  the  blacksecdcd  and  tho  white- 
seeded,  or  mdan^^perma  and  UueotptrmOf  are  re- 
cognised  by  botanists }  and  about  forty  distinct 
and  rather  conspicuous  varieties  are  known  to 
the  most  intelligent  class  of  British  agriculturists, 
and  have  been  dassificd  into  the  three  dirisions 
of  thin-skinned  white  oats,  large  thi:k  skinuod 
white  oatsi  and  dark-ooiourcd  oats.  The  thii^- 
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Bkinned  white  varieties  constitute  much  the 
largest  and  most  important  divipton,  and  nearly 
correspond  to  the  Avem  Uucosperma  of  botanists ; 
the  large  thick-sldiuied  white  varieti^  amount 
to  only  five  or  six,  and  h;ivc;  been  called  by  some 
botunists  Avena  Geonjicn ;  and  the  diirk-colourL-J 
varieties  amount  to  only  six  or  seven,  and  Imvo 
been  called  by  some  botanists  A  vena  cinerea.  But 
we  resenre  all  pnctaeal  notice  of  this  great  lub- 
ject  for  the  article  Oats. 

The  yellow  or  golden  oat-grass,  A  vena  flaresceiis, 
now  called  Triadum  flavesuns,  is  a  perennial  weed 
of  <3fare»t  Britain,  growing  to  the  hdgbt  of  ftbout 
18  inches ;  and,  if  attempted  to  bo  cultivated  by 
itself,  it  will  not  thrive;  yet  it  pr(>«!pcr8,  and  is 
well  Worthy  of  cultivation,  in  mixture  with  some 
other  grMies  for  either  hay  or  pasture ;  it  is  the 
most  useful  of  all  the  oat  grasses  for  forage ;  it 
arrives  early  at  maturity,  and  yii  lds  a  consider- 
able bulk  of  fine  herbage ;  and  it  has  the  smallest 
•eed  of  an  the  oftt-gnusee  which  ure  indigenous 
in  Britain.  The  grasses  with  which  it  suits  licat 
to  be  Combined  are  C^nmnirm  crisiatvt,  Anthox- 
anthuni  odoralunif  aud  Uordeutn  pruletm.  It  oc- 
curs in  the  richest  natural  pastime^  and  is  found 
wild  in  almost  CTery  kind  of  meadow;  but  it 
thrives  best,  as  an  artificial  grass,  on  dry  cal- 
careous soil.  It  is  peculiarly  suitable  to  lofty 
and  exposed  situations ;  fur  it  prospers  on  them 
better  than  meet  other  gnunes,  and  is  qaito  as 
rcridilv  devoured  by  sheop.  It  contains  in  it« 
nutritive  clenu'nts  a  larg^T  pn>p«^rtion  of  bitter 
extractive  than  occurs  iu  the  nutritive  elements 
of  the  grasses  with  wUdi  it  is  usually  combined ; 
and,  on  tliat  account,  is  an  important  ingredient 
in  the  herbage  of  rich  pasture  land.  Though  a 
poreniual  grass,  it  speedily  dic^  out  if  allowed  to 
bear  seed.  It  nsually  flowers  in  the  first  and 
second  wedu  of  July,  and  ripens  its  seed  in  the 
beginning  of  August.  When  grown  upon  clayey 
loam,  it  yields  per  acre,  when  in  flower,  8,167^ 
lbs.  of  green  produce,  2,858|  lbs.  of  dry  produce, 
and  478^  lbs.  of  iiutritiTe  matter, — when  its  seed 
is  ripe,  12,2"j1]  lbs.  of  green  produce,  4,D(XU  Ihs. 
of  dry  produce!  and  430j(  lbs.  of  nutritive  matter, 
~-*xA  when  in  afteigras^  4,083}  lbs.  of  green 
produce,  and  79}  lbs.  of  nutritive  matter. 

The  meadmv  oat -grass,  A  rt-an  pratertsis,  is  a 
perennial  native  of  the  pastures  and  meadows  of 
Great  Britain,  and  usually  grows  to  the  height 
of  about  a  foot ;  but  It  is  much  lees  common 
tlian  either  the  yellow  oat-gra.^s  or  the  d<iwny  oat- 
gra.ss.  It  occurs  on  a  greater  variety  of  soils 
than  must  other  kinds  of  grasses,— on  dry  heaths, 
in  racist  meadows,  on  sandy  loams,  and  in  chalky 
fields;  but  is  mo.^^t  fruqiRnt  and  abundant  on  the 
la,«t  of  these  kinds  of  poils.  It  thrires  under  irri- 
gation, and  exhibits  a  greener  and  more  healthy- 
looking  foliage  on  meadows  than  on  dry  elevated 
soils ;  yet  it  yields  quite  or  veiy  nearly  as  great 
a  produce  on  these  soils  as  on  an  irrigated  mea- 
dow. Its  nutritive  elements  contain  a  smaUer 
proportion  of  extnMStiTs  and  saline  matters  than 


those  of  the  other  herbage  spodes  of  oat-grui;  , 

and  its  aggregate  character,  habits,  and  produce 
assign  to  it  a  lower  place  in  the  scale  of  economi- 
cal value  than  belongs  to  either  the  yellow  oat- 
grass  or  the  downy  oat-grass.  It  flowers  in  Joly,  | 
and  ripens  its  seed  in  August.  When 
upon  sandy  loam,  it  yields  per  acre.  wh<n  in 
flower,  6,806|  lbs.  of  green  produce,  l,»71j[  ibs. 
of  dry  produce,  and  S39^  Iba.of  nntiitive  matter; 
and  when  its  seeds  are  ripe,  9,528|  lbs.  of  greea  ' 
produce,  2,858|  Ibs.  of  dry  produce,  and  14a  lbs.  j 
of  nutritive  matter.  i 

The  downy  cat-grass,  Arma  puie$eenMt  now  | 
called  Trisdum  pubeacens,  h  a  perennial  native  | 
of  the  chalky  postures  of  England,  and  naturally 
grows  to  the  height  of  about  eighteen  inches,  ii 
But  it  deserves  ^  attention  of  the  fanner  oa  {| 
account  of  its  hardiness,  and  of  its  being  but  a 
slight  impovcrisher  of  the        :  ?-nd  when  it  '| 
is  cultivated  as  an  artiticial  grass,  m  tolerably 
rich  soils,  it  attains  a  greater  height  than  whei  i 
growing  wild,  and  loeee  the  downy  fanin  which 
cover  its  leaves  when  growing  upon  poor,  dry, 
chalky  grounds.   After  its  first  flowering  culnu  ^ 
are  cropped,  it  does  not  send  forth  any  more,  and,  \ 
on  this  account,  is  well  soited  for  permaaent  pas-  \ 
ture  on  such  Ary  soiU  as  arc  cosily  impoverished.  ■ 
But  its  uutritive  elements  contain  a  greater  pro- 
portion of  bitter  extractive  tliau  those  of  other 
grasses  whidi  are  soited  to  sodi  smIs;  and,  fat 
this  rca.son,  it  ouglit  not  to  be  a  large  ingredient  ' 
in  any  mixture  of  grasses  for  permanent  pasiure  f 
on  these  soils.    It  flowers  in  the  second  or  liard  | 
week  of  June,  and  ripens  its  seed  aboot  the  bs- 
ginning  or  middle  of  July.   When  grown  upoa  , 
sandy  loam,  it  yields  per  acre,  when  in  flower,  ^ 
15,654^  ll>s.  of  green  produce,  6,b7u^  lbs.  of  dry  u 
prodno^  and  367  lbs.  of  nutritive  matter;  and  |l 
when  its  seeds  are  ripe,  6,8C)G^  IbSb  cf  green  pro- 
duce, I,3GI  I  lbs.  of  diy  produce,  and  £12|  ibi.  of 
nutritive  matter. 

The  tall  oat-grass,  Avena  datkrt  also  caDed  j 
IIolcus  avenaceuMf  and  now  fixed  in  the  newest  i 
systematic  botany  as  Arrhenaiherum  avenaceuta, 
is  a  perennial  native  of  the  meadows  and  pastures  | 
of  Great  Britain,  andnanaDy  grows  te  the  height  / 
of  about  five  feet ;  and  tho«^  a  ooaise  plant,  it  / 
vegetates  with  luxuriance,  and  has  been  per-  [ 
mittcd  a  place  among  the  agricultural  grasses.  I 
Yet  it  contains  but  a  comparatively  small  purtioa  ■ , 
of  nutritive  matter ;  and  is  ill  reUebed  by  csttle,  ' 
and  much  di.sliked  by  horses. — The  Ijarren.  fly.  or 
aniniated  (»at.  J  rfna  o>Y#r(7/.<. isnnurtl  L'rat*:*, mid  ' 
was  introduced  to  Great  lintoiu  Irum  Lorbary  in  i 
1610.  It  is  interesting  chiefly  as  a  cviiosity ;  its 
ripe  seeds  having  a  form  somewhat  like  a  fly, 
and  being  so  exceedingly  mobile  as  to  soem  at  a 
little  distance  as  if  animated. — The  alpine  oat- 
grass,  Avma  alpinOf  ax  Avena  j>Umieiilmi$,  mw  I| 
called  Trixeium  alpimim,  growi  wild  on  the  Scot- 
tish mountains,  is  a  perennial  grass,  and  has  n 
height  of  about  18  inches. — The  insipid  oat-gra^ 
.dtwna/o^ua,  is  an  aanoal  weed  of  the  ooro-fiddh  < 
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of  Britain,  and  grows  to  the  height  of  four  feet. 
—The  earl/  oat -grass,  A  verta  prnecox,  formerly 
odled  Aiea  prwut^  is  tn  aiuuiftl  -weed  of  the 
heathj  grounds  of  Britain,  and  usually  grows  to 
the  height  of  ab  nit  six  inches. — All  the  other 
^wcies  of  avena  are  exotics,  devoid  of  any  interest 
to  the  British  fiomer.— iSuteZiatr**  Bortus  Gram- 
ineus  Wofturngniis. — Prize  EsMj/t  of  the  Highland 
Society. — Loudon^n  Hortm  Eritnnnieitf.  —  Dnry's 
AgricdtHTol  Ciiemislrif. — Miikr's  Ihctionary. — 
U»MKfmdedg9  Socittf*  Britiak  ffutbandry.— 
L'j  Elementx  of  Pnxctical  Agric.  —  SpronWs 
TrfiViv  on  A'/r'c  (l(>tre. — ^ a'jiloijue  of  (he  Il'nih- 
Idod  Hociettfa  Museum, — Lavcton't  A^ricuiturisS'e 

ATEITB^— botanically  Cfewm.   A  gemlB  of  oi^ 

camental,  perennial,  hardy,  herbaceous  plants,  of 
the  rose  family.  About  forty  species  are  known 
to  botanists ;  and  upwards  of  twenty  of  these 
tie  snltivmtcd  in  the  gerdens  of  Great  Britain. 
The  common  or  city  species,  Ge-ir/i  vrhanutn,  is 
often  popularly  called  herb-benuet,  and  has  long 
hdd  a  place  anu>ng  the  medicines  of  herbalists. 
It  gfente  plentiftilly  in  woods  and  hj  the  sidso  of 
L'  in  most  parts  of  Britain ;  and,  in  conse- 
<^U'.'ncc,  is  rarely  admitted  to  gardens.  Its  stem 
gfuwg  to  the  height  of  1^  or  two  feet  j  its  leaves 
lie  heert- shaped ;  its  flowers  are  yellow  and 
erect,  and  appear  from  May  till  August ;  and  its 
r  ots  c  >nstst  of  a  main  stem,  and  many  strong 
ktiwa  fibres.  The  roots  are  aromatic  and  astrin- 
gent ;  they  yield  an  agreeable  dofe^e  flaTOor, 
whea  rafosed  in  wine  or  beer;  and  thej  have 
piren  rise  to  the  botanical  name  of  the  whole 
gtuui,  which  signifies  '  a  relish.'  The  herbage  is 
greedily  devoured  by  sheep,  and,  when  youngs 
nay  be  used  for  salad  and  other  culinary  pur- 
poses :  the  dried  root,  if  placed  in  a  bag  and  hung 
in  a  cask  of  beer,  is  said  to  have  the  power  of 
pnserring  the  beer  fnm  souring ;  and  the  pow- 
d  ?r  oi  the  root  is  cephalic  and  alexipharmio,  and 
has  been  successfully  employed,  in  conjunction 
with  Peruvian  bark  or  quinine,  in  cases  of  diar- 
ihcea,  dysentery,  ague,  and  intermittent  fever. — 
The  river  q)edes»  <him  ruMi2«,  grows  wild  in 
moist  woods  and  moist  meadows,  especially  in 
mountainous  countries,  and  is  somewhat  coninu'U 
throughout  Great  Britain.  Miller  calls  it  a^^uatic 
herb-bsnaet,  with  a  nodding  flower.  Its  stem 
has  a  height  of  12  or  15  inches ;  its  lower  Icavuy 
have  two  pairs  of  small  lobes  at  the  l)ott'>m,  and 
three  large  ones  at  the  tup,  that  which  terminates 
bdag  tiie  largest ;  its  upper  leaves  have  three 
Mute  lobes,  and  sit  cIdso  to  the  stalk ;  and  its 
fl'wers  are  of  a  purplish  or  brownish-red  colour, 
appear  in  June  and  July,  and  are  readily  distin- 
gnished  from  those  of  the  city  species  by  their 
nodding  or  drooping  position.  A  permanent  va- 
riety of  the  river  s]>  cies  has  the  name  of  inter- 
mediate.— ^AU  the  otiiur  species  are  foreign,  and 
have  been  introdnoed  from  Kamtsofaatka,  Qer- 
many,  the  Pyrenees,  Ruraia,  the  south  of  Europe, 
Chili,  and  principdlj  Iforth  America.  IJioee 


chiefly  admired  and  most  frequently  to  be  met 
with  are  the  species  denominated  al6um,  ttrictum^ 
agrinumoidetf  hjfiridumf  pyrmetSamt  montaiumf 
reptans,  and  chiloerm. 

AVENUE.  A  walk,  a  park  road,  or  an  ap- 
proach to  a  mansion,  planted  along  both  sides 
with  trees.  Avenues  were  at  one  time  so  oom- 
mun  in  the  parks  or  pleanre-grounds  of  Great 
Britain,  that  alra<  )st  all  mansions  had  one  or  more, 
while  some  had  as  many  as  there  were  views  from 
the  house.  But  a  better  taste  has  now,  for  a  long 
period, prevailed ;  and  even  Miller,  writing  eighty 
years  ago,  remarked,  "  Nothing  can  be  more  ab- 
surd tlum  to  have  the  sight  contracted  by  two  or 
more  lines  of  trees,  whidi  tliut  out  the  view  of 
the  adjacent  grounds,  whereby  the  verdure  and 
natural  beauties  of  the  conntry  are  lost ;  and 
where  the  avenues  are  of  a  considerable  length, 
they  appear  at  each  end  to  be  only  narrow  outs 
throni^  a  wood,  which  never  can  please  any  per* 
son  of  real  taste  ;  and  when  the  road  to  the  house 
is  through  the  avenue,  nothing  can  be  more  dis- 
agreeable ;  for  in  approaching  to  the  house,  it  is 
like  going  through  a  narrow  lane,  where  the  ob- 
jects on  each  side  are  shut  out  from  the  view ; 
and  when  it  is  viewed  from  the  house,  it  at  best 
has  only  the  appearance  of  a  road,  which,  being 
extended  to  a  length  on  a  stnught  line,  is  not 
near  so  beautiful  as  a  common  road,  which  is 
lost  by  the  turnings,  so  as  seldom  ti)  be  seen  to 
a  great  extent.  But  as  these  avenues  must  be 
made  exaetly  straif^ty  so  when  the  trees  are 
grown  to  any  rise,  Uiej  entirely  break  the  view, 
whatever  way  the  sight  is  directed  through 
them  ;  and  if  this  is  in  a  park,  the  lawn  of  grass 
through  whioh  the  avenue  is  planted,  is  thereby 
entirely  deprived  of  the  beauty  which  it  naturally 
would  afTord.  if  left  open  and  well  kept.  There- 
fore, whenever  the  situation  of  a  house  will  ad- 
mit of  a  large  open  lawn  in  front,  the  road  to  the 
house  should  be  carried  round  at  a  proper  dis- 
tance; and  if  it  be  carried  sometimes  tlirough 
trees,  and  serpented  in  an  easy  natural  way,  it 
will  be  much  more  bcautiftd  than  any  stiff  formal 
avenue,  how  lai^  soever  made.** 

Tint  as  avenues  are  still  occasionally  planted, 
a  hriet  notice  of  the  kinds  of  trees  most  suitable 
fur  theru  may  possibly  be  of  some  use.  The  Eng- 
lish elm  will  snit  in  all  tml»t  witpt  the  very  wet 
and  the  shallow ;  and  it  is  preferred  to  all  other 
trees  on  account  of  its  statcliness,  its  fine  outline, 
and  its  easy  capability,  without  any  injury,  ol  auy 
hind  of  heading,  lopping,  or  catting.  The  rough 
Butch  elm  —  so  very  eligible  for  hedges  and 
for  lofty  espaliersi — grows  quickly,  bears  removal 
well,  and  carries  its  foliage  from  an  early  to  a 
late  period  of  each  sesson,  and,  fnr  these  reasons, 
is  sometimes  preferred  to  the  English  elm.  The 
lime  is  valued  for  its  regular  growth,  its  beauti- 
ful foliage,  its  elegant  outline,  and  its  fine  shi^e. 
The  horse  chestnut  is  esteemed  for  its  magnifi* 
cent  exfoliation,  its  superb  flowers,  and  its  mas- 
sive and  imposing  outline  and  is  suitable  for  all 
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jjlaccs  which  are  not  exposed  to  rou^h  winds. 
The  commou  chestnut,  when,  growing  isolatedly, 
is  inclined  rather  to  spread  than  to  grow  tall ; 
but,  when  planted  in  close  lines  or  cluuipf,  and 
tip  in  *»»i,»d  snil.  it  ri<?es  to  a  c»>nRidcral>lo  hciplit. 
and  has  uii  agret-aljlc  appearance.  The  beech, 
'thougli  a  beautiful  tree,  and  though  growing 
wdl  in  Britain  aa  a  Bpontaneous  product  ion,  is 
very  liable  to  Fcrious  injnry  from  transplanta- 
tion, and,  on  that  account,  is  not  suitable  fur 
avenuee.  The  oak  might  in  some  reepecta  aerve 
ezceediiigly  well  for  avenues,  but  is  of  far  too 
slow  a  prowth.  The  abele  has  bad  habits,  and  is 
very  far  from  being  a  handsome  tree ;  yet  it  is 
eminently  suitable  on  spongy  soils,  or  when  the 
chief  consideration  is  rapid  growth.  The  alder, 
tfio  a-li.  tiiL-  jilaTU'.  and  (he  sycamore,  have  been 
but  rarely  used  ior  planting  avenues. 

The  only  meth<Ml  of  plantii^  avenues,  for  many 
an  age,  wa^  simply  to  place  the  trees  in  regular 
row?,  nt  rc'i^'uhir  distances  ;  and  when  any  nttempt 
was  made  at  a  very  imposing  effect,  the  princi- 
pal device  adopted  was  to  pknt  two  rows  on  each 
side  of  the  walk,  and  to  select  for  the  outer  rows 
a  taller  and  more  inn?«ivc  tree  than  was  u?;ed  f  .r 
the  inner  rows,  l^ut  abowt  liKt  or  \-20  years  ago, 
a  new  and  more  uiaguiliceut  method  was  intro- 
duced. This  method  consists  in  planting  tlie 
trees  in  clumps  or  platoons,  making  the  opening 
mMch  wid'T  than  in  the  old  mi  tlmd.  pliioiii.u  the 
clumps  about  30U  feet  distant  fram  one  auother, 
and  assigning  to  each  dump  seven  or  nine  trees. 
When  this  method  is  practised,  the  trees  in  each 
rlunsp  should  be  planted  fct  distant  frofn  one 
auotiier,  and  a  ditch  and  fence  should  be  formed 
round  each  dump,  to  prevent  the  barking  of  the 
trees  by  deer.  But  the  old  method  of  single  re- 
gular rows  is  far  preferable  for  all  >hort  w:ilks  ; 
and  the  method  of  lines  of  clumps  is  l>est  suited 
for  very  long  walks  through  great  and  magnifi- 
cent parks.  As  to  the  miserable  abortions  which 
take  the  nam?  of  avenues  in  the  approaches  to 
some  villas  and  farmeries,  and  which  consist  of 
some  soon  or  two  dozen  of  willows,  poplars,  or 
Scottish  pines,  they  cannot,  as  avenues,  be  too 
soon  or  impparingly  made  accpiuintLd  with  the 
woodman's  axe.  A  few  trees  about  even  the 
raeanest  country  place,  are  always  pleasant,  and 
may  generally  be  useful;  but  by  all  means  let  a 
little  taste  be  exercised  in  choosing  the  kinds, 
and  (ixin;:^  tlu.'  [irran^jerTicnt. 

AVKRAGli.  The  medium  between  two  ex- 
tremes, or  the  mean  of  several  sums.  But  at  is 
used  in  various  technical  senses  in  commerce  ; 
and,  in  particular,  it  has  a  peculiar  s -n^e  in  the 
corn-trade.  In  1770,  it  was  enacted  that  the  jus- 
tices at  quarter^essioos  should  order  returns  to 
he  made  weekly  of  the  price  of  com,  from  not 
less  than  two  or  more  than  six  town.s  in  each 
county,  to  a  receiver  of  com  returns,  appointed 
by  the  lords  of  the  treasury,  who  was  directed 
to  publish  an  abstract  of  such  returns  weekly,  in 
the  London  Qaaette.  The  first  of  these  weekly 


averages  appeared  iu  the  Gazette  of  Xov.  24, 
1770.  In  17b],  it  was  enacted  that  the  prices 
for  regulating  exp«rt9i\on  should  be  determined 
by  the  averagi  s  of  the  London  Corn-exchanj^e ; 
and,  in  17^-'.i.  England  and  Wales  were  divided 
into  twelve  districts,  iu  each  of  which  liie  ju»- 
tices  of  the  peaoe  were  directed  to  appoint  per- 
sons to  ascertain  the  prices  of  com  at  the  sea-  j 
ports  and  principal  market-towns,  and  to  make 
returns  thereof  weekly  to  the  receiver  in  London, 
whO)  on  the  first  day  of  Febrwury,  May,  Augost,  i 
and  November,  was  to  MCertain  the  average  of 
the  previous  six  weeks, — except  as  to  onti?,  the 
price  of  which  was  to  be  taken  on  an  average  of 
twelve  weeks.  The  averages  thus  aseertabed 
were  sent  to  the  customs*  officers  in  «id)  district 
to  regulate  the  importation  for  the  ensuing  throe 
mouths ;  but  exportaiious  were  still  regulated  by 
the  aven^  tables  weekly.  In  1791 ,  the  number 
of  districts  in  the  kingdom  was  increaVi  l  I'v 
adding  Scotland,  and  dividing  it  into  lour  dis- 
tricts ;  but  the  districts  themselves  were  still 
kept  separate,  and  the  ^stinefcion  between  ave^ 
ages  for  regulating  exports,  and  those  for  fine; 
the  duties  on  import?,  was  retained.  In  l^wl. 
the  returns  from  nil  England  were  directed  to  l>e 
taken  together,  and  one  average  price  struck; 
and  tim  same  was  done  in  the  case  of  Sootlsnd ; 
and  in  the  following:  Tenr  one  average  price  wa.s 
adopted  in  I'iu'^huui  and  Scotland  for  b^th  im- 
ports and  exportti.    lu  l^\i>,  the  celebrattni  Cora- 

law  enacted  that  the  averages  dioold  be  fixed 
every  three  months  upon  the  prices  of  the  pre- 
vious six  weeks,  and  should  continue  the  same 
until  the  expiration  of  the  quarter.  See  article 
Oouk-Laws. 

The  following  table  of  the  average  price  of 
wheat  in  Kn^daud,  and  at  Pantxic.  from  17-Pj  to 
1  b4t»,  will  be  acceptable  to  many  readers  :— 
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The  following  are  tlip  official  average  prices  of 
wlie:it  in  Friunc  for  the  iiioiitb  of  December  in  Lurh 
year,  froflft  1819  to  1838.  the  wboie  reduced  iitto 
EngKili  ineHuro  and  money : — 


For  nectoUtra. 

Pc*  Qoartor. 

m» 

14&8PC.  .. 

cqul  to 

Id. 

MM 

..  1» 

99 

4i  7 

14 

l>3  .. 

)H2a 

Ifi 

8  .. 

1"> 

ft? 

&'>  10 

1831 

I'l 

I 

..       M  4 

lli 

V,  e 

l*-'6 

15 

SO 

..     sc  & 

1827 

..  SI 

«7 

49  7 

„  M 

•1  « 

..      (9  • 

1839 

tl 

B 

48  t 

18)0 

..  a 

23  ., 

n  • 

1S31 

w 

18 

w  10 

isn 

18 

0 

41  3 

14 

15 

87 
«3 

M  1 
..       85  9 

14 

68 

83  8 

17 

SRI 

89  8 

1837 

IT 

'.>-2 

41  C 

1838 

iJ 

51  6 

The  average  of  the  whole  period  is  17f.  94c.  per 
hectolitre,  which  is  eqiml  to  4U.  Id.  per  quarter. 

To  compare  the  average  pric««  o(  wheat  in  France 
iritb  tboee  of  England  and  Welei,  it  in  ntcewtry  to 
add  20  per  rent,  to  the  latter  for  diflTercTire  in  the 
quality  of  the  wheat  and  the  difference  in  tlie  mode 
of  takiiv  tba  avaragaa. 

ATERRUKGATOR.    A  praning  inalraiaenk. 

Two  blades  are  fixed  on  the  end  of  a  rod ;  and, 
by  means  of  a  line  attached  to  one  of  them  and 
pulled  hy  the  operator,  thev  act  like  scisaurH. 

AYIART.  A  tifuoture  devoted  to  the  feeding 
and  propagnting  of  hinh.  It  ouj;^ht  to  be  spa- 
cions  enough  1 1  nllow  the  birds  !v  considerable 
freedom  of  tiigiit,  and  turfed  to  prevent  the  ap- 
peavaiMe  of  foulneas  on  the  floor.  **  The  site  of 
an  aviary,"  eays  a  writer  in  the  Quarterly  Jour- 
nal of  Science,  vol.  xxv.,  "  should  be  facing  the 
south  or  west,  and  sheltered  from  the  north  and 
ewt.  It  ehould  be  principally  open  to  the  air, 
and  should  be  oonstructed  of  wire  almost  entirely: 
but  there  is  no  objection,  indeed  it  is  r:ither  de- 
sirable, that  some  parts  of  it  should  be  covered 
'with  »  roof  affiirding  shelter  in  winter,  and  shade 
in  summer.  A  constant  supply  of  fresh,  and,  if 
possible,  running  water,  is  cxco(  i:lin„fly  nf'ce^pnry 
for  the  health  and  comfort  of  the  little  inmates. 
The  nvisry  should  he  wdl  ooveied  all  over  with 
turf,  excepting  the  walks,  which  should  be  gravel. 
!  The  perches  should  be  most  of  them  over  the 
walks,  for  the  ^cility  of  cleaning ;  and  ample 
/Cover  should  be  afforded  by  evergreens,  such 
as  the  phjlleren,  ilex,  holljr,  bmrd,  Portiqpdi 
laurel,  laurustintis,  yew,  l)ox.  cypres;?,  ^c.  If  de- 
ciduous trees  be  planted,  tlie  h  aves  will  soon  be 
picked  off,  and  the  buds  destroyed.  If  it  should 
be  intended  to  indode  fbreign  as  well  as  native 
birds  in  t!ie  aviary,  it  should  he  so  constructed 
as  to  be  capable  of  being  heated  in  the  winter  ; 
and  the  best  mode  of  doing  this  would  be  to  have 
tiie  ntiarjr  fronted  with  glass  four  or  five  feet 
from  the  wires,  and  the  space  between  orna- 
mented with  plants,  both  because  thcj  would 
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afford  the  b^t  test  of  a  proper  teropevatore  lie-  f 
ing  maintained,  and  aleo  this  would  combine  the 
sources  of  gratification  and  a:nu8cmcnt.  Should 
only  a  few  ff>reiiTn  h'mh  be  admitted,  separate 
apartments  may  be  so  constructed,  as  to  com- 
municate with  the  atiaTj  in  the  sammer,  and  to 
be  shut  up  and  warmed  with  a  Qnu  in  the  win- 
ter. Birds  are  either  camivoroiif*,  gnuiivorotis, 
or  insectivorous.  The  first  class  are  not  iitteJ 
for  the  aTiaiy— the  eeoond  alwajt  do  woll— ihe 
third  require  i^reat  cure  to  keep  them  in  health. 
I  have  found  th;it  the  best  food  for  constant  sup- 
ply is  buck  wheat,  hemp,  rape  and  canary  seeds, 
and  a  mixture  of  barlej  meal  and  grated  liver. 
The  latter  is  particularly  necessary  for  the  lark 
trib<>  and  the  sylvias,  and  also  for  the  merulida>. 
Snailri,  filujTs,  and  worms,  should  be  frequently 
supplied  also ;  and  green  food,  auoh  as  ground- 
sel, chickweed,  lettuce,  and  water-cresses;  also 
the  seed  of  plantain,  dock,  and  thistles  occasion- 
ally. The  seed  should  be  provided  in  boxes,  80 
constructed  that  a  little  only  should  fUl  down  at 
a  time.  There  riionld  be  several  hoses,  as  the 
stronger  birds  are  apt  to  tyrannize  over  the 
weaker,  and  keep  them  from  their  food  ;  and 
each  of  thu  buxes  should  have  several  divisions 
of  wire,  orwood.** 

AVOIRDUPOIS.  The  dl^tinp^nishinj;  deno- 
mination of  British  commercial  weieht.  The 
term  is  probably  derived  fruiii  ui'oirj,  thu  ancient 
name  for  goods  or  ehattels,  end  poids,  weight 
By  act  of  parliament,  Geo.  IV.  cap.  74,  it  is 
directed  that  while  the  troy  pound  or  standard- 
weight  shall  contain  5,760  grains,  the  avoirdupois 
or  ooromon  pound  shall  oontain  7,000  sudi  grains ; 
and  that  10  pounds  avoirdupois,  or  277'274  cubic 
inches  of  distilled  water  at  r>-2^  Fnhrcnlieit.  the 
barometer  being  at  30  inches,  shall  be  the  con- 
tents of  the  new  Imperial  gallon.  By  Ifte  new 
act  which  came  into  operation  on  the  1st  of 
January,  W^^'>,  with  the  exception  of  gold,  silver, 
platina,  precious  stones,  and  drugs,  when  sold  by 
retail,  all  articles  are  to  be  sold  by  avdrdupois 
WMght.  The  avoirdupoiSs  pound  is  dtTided  into 
16  ounces  of  IG  drams  each:  the  dram  contain- 
ing 2TH  grains.  Its  multipl«»  are  quarters  of 
28  pounds  each ;  hundred- weights  of  4  quarters 
each ;  and  tons  of  SO  huadrsd-wsigfats  es«h. 

AWLWORT,— Iwtanically  Subularia.  A  curi- 
ous annual  aquatic  platit,  of  the  mountain  lakes 
of  Great  Britain,  it  bcluugg  to  the  cruciferous 
tribe,  and  takes  both  its  popular  and  its  botaai> 
sal  namcB  from  the  awl-8haj>ed  form  of  its  leaves. 
It  ]CTows  a1:  lit :}  iiiclies  hi?;h.  and  (lowers  in  July. 
The  only  known  species  is  A>iU»ularm  afjucUica. 

AWNS.  The  beards  or  long  bristles  whloh 
proji  t  from  the  chaffs  or  exterior  of  the  seeds  of 
barley,  spring  wheat,  and  some  other  grasses.  In 
some  parts  of  England  ibey  arc  called  ails. 

AXB.  A  well-known  tool,  in  almost  etmstant 
requisition  by  the  forester,  the  woodsman,  the 
wheelwright,  th  ■  li  u'^'.' carpenter,  and  all  other 
operators  upon  timber.  An  axe  is  an  indispen- 
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sable  tool  on  a  fium  for  many  misoslDaneoas  par> 
poses,  and  ought  to  occupy  a  very  aooesstble 

place  in  the  to.il-houRe  of  the  fannorr. — A  sug- 
gestion was  made,  about  12  yearti  ago,  by  a  gen* 
tleman  in  Dublin,  that  a  very  facile  kind  of  bat- 
tering^UM  might  be  adfantegeouely  eraplojed  . 
for  felling  timber  trees.    The  general  mounting  I  j 
and  mode  of  working  ar  a  iniiiiatnri-'  of  tho«e  of  |l 
the  ancient  battering-ram.    The  blade  is  mude  ;| 
like  a  brge  soeket,  or  like  the  Irish  'feok '  spade,  ! 
and  spiked  to  th  v.     !  :  transverse  bars  are  in- 
serted in  the  shaft,  to  the  number  of  two,  three,  j 
or  four,  according  to  the  number  of  workmen  to  ' 
be  employed ;  the  axis  of  the  battering-axe  above 
is  long  enough  to  allow  the  sidsoframes  to  he  j 
placed  nearer  or  more  remote,  according  to  the 
size  of  the  tree  ;  and  a  diagonal  stay-bar  b 
dropped  upon,  and  prevents  all  from  filling  sido- 
ways.   A  totallj  different  kind  of  implement  fer  j 
the  same  pnrpo<<e  will  be  noticed  under  the  ■ 
word  Fellino-Saw.  ' 

AXIL,  or  AznxA.  The  angle  whloh  lihe  lesf- 
stalk  of  a  plant  forms  villi  the  part  of  the  ston 

or  Vrriiifh  a1>ove  it. 

A X L K.  The  bar  which  connects  the  two  wheeb 
of  a  two-wheeled  or  a  four-wheeled  vehicle,  and 
on  which  the  bodj  of  the  vehicle  is  sapported. 
See  article  C.\kt. 

AXONOPUS.    A  small  genus  of  exotic  antiiKwl  j 
grasses,  of  the  millet  tribe.    Two  uuiuterctttiug  . 
and  very  tender  spemes,  the  digitate  and  the  , 
golden,  were  introduced  to  Great  Britain  from 
the  West  Indies  in  1820  and  182^ ;  and  a  curioQS 
hardy  species,  the  cimcxian,  growing  one  foot  '> 
high,  tnd  flowering  in  July  and  8ept«nber,  wsi 
intrnducod  from  India  in  17S8. 
AZADIRACHTA.   See  Bead-Tree. 
AZA'LEA.   A  genus  of  very  beautiful  flower- 
ing shrubs,  of  the  Rhodora  tribe.  The  speciei 
are  not  very  numerons;  but  the  varieties  have, 
of  late  years,  been  so  exceedingly  multiplied  and 
rendered  so  excessively  intricate,  as  to  be  almost  ,  i 
bewildering.   No  fancy  ornamental  abrub,  not 
excepting  even  the  rhododendron,  the  fnsehis,  • 
and  the  camellia,  has  l)cen  more  profusely  k.ilci- 
doscopcd  by  the  recent  and  powerful  appliances  1 
of  scientilic  culture.  In  Miller  s  time,  the  azala  ; 
figured  only  as  two  bald  specles,nnder  the  names  : 
of  white  and  red  Virginian  cistus,  or  white 
red  American  upright  honeysuckle ;  but  in  the 
present  day,  it  hgures  in  about  one  hundred  per- 
manent forms,  which  have  been  recognised  by 
^stematic  botanj,  and  in  nobody  knows  how 
many  additional  forms  of  more  fugitive  charac-  ; 
ter,  or  within  comparatively  narrow  topical 
limits.  Let  an  amateur  even  master  a  know- 
ledge of  the  well-defined  hybrids  which  are  at 
present  in  vogue  in  the  public  nurseries  or  in  tlie 
most  recherche  gardens,  and  he  knows  not  but  a 
doeen  new  Hybrids  of  as  brilliant  a  cfaanetcr  si 
any  of  their  predecessors  may  challenge  bis  at-  j 
tent  ion  the  very  next  season.    The  azalea,  in 
^  fact^  is  at  the  present  time  a  £&shionabie  pliiUi 
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mif  therefore,  cannot  receive  from  us  any  such 
eitaidfld  notioe  m  %  mere  llower>fiaieier  weald 

pronounce  H  to  deserve.  The  azaleas  and  rho- 
dodendrons are  by  many  writers  acccnnt.Mi  arw 
genua,  under  the  name  azalt^a.  The  principal 
difficelty  emanating  from  tlieir  separation  U  tibat 
of  detcnnining  to  whioh  genus  the  numerous 

I  liylrid'!  that  have  been  propagMed  between  the 

I I  tvu  should  be  attached. 

species,  AMtks  viicomy  formerly 
called  the  white  azalea,  was  introduced  to  Great 
I  j  Britain  from  North  America  in  17:51.    From  its 
'  root  rise  several  slender  brown  stems,  to  the 
height  of  about  4  ftet.  Ita  lawrai  an  q»ear- 
»haped,  narrow  at  the  haae,  rough  in  the  border, 
and  |?rovv  in  clnster?'    Tt''  flowfra  come  out  be- 
tween the  leaves,  and  terminate  the  branches ; 
i  they  diffuse  an  agreeable  fri^rance ;  they  closely 
I  inemUeiiitiieirlinnntbeiowenof  honeysockle, 
each  having  a  tube  of  nearly  an  inch  in  len  gth, 
I  divid'zd  at  the  top  into  five  secn"''"^^*  two  of  which 
,  are  rttiexed;  they  are  white  with  an  exteriur  of 
,  '  bad  yellow  in  the  normal  plant,  bat  red  in  two 
of  the  varieti^  and  variegated  in  some  others ; 
and  they  bloom  in  July,  but  are  stldom,  in  the 
i    open  ground  of  British  gardens,  succccdod  by 
awda.  The  pvindpal  w^eetabtished  varietiet 
i,  of  this  species— of  which  above  one  hundred  are 
I  I  tamed — arc  the  scented,  the  ctirled,  the  fillLted. 

the  pencilled,  the  variegated,  the  cleft,  the  rubea- 
;  csttt,  and  the  pabeeoent 

j  The  naked  flowered  species,  JM&a  nudiflora, 
|l  firmorly  called  the  rrd  ?.7ril(a,  was  also  intro- 

dttced  to  Great  Britain  from  North  America  in 
,  1734  Its  stems  rise,  and  its  flowen  are  formed, 
I'  likethoaeof  the  fveoedingepeines;  its  leaves  are 
'  oval,  smooth,  an*1  entire,  and  are  placed  alter- 
[1  natelyon  the  branches;  and  its  tiowers  appear  in 
•j  May  and  June,  are  produced  in  elusters,  on  lung 

aaked  feotitalkB,  from  the  ddes  of  the  Inrattofaea, 
'{  and  are  red  in  the  normal  plant,  but  exhibit  the 

various  hues  of  pink,  stmrlet,  blu?h,  and  even 
.  white  in  the  several  varieties.  The  well-estab- 
j  tidied  varietiea  axe  no  fewer  than  aboat  fifty  in 
jl  Dmnb^ ;  and  the  prisoipal  of  these  have  re- 
j  e?iTed  descriptive  Tiatin  names  which  sifrnify  the 
.j  white,  the  doublo-whito,  the  soft,  the  proliferous, 
'  the  purple,  the  sparkling,  the  thyrae-flowored, 
'l  the  pale-coloured,  the  flesh-coloured,  the  party- 
I  ciloured,  the  varioiratcd,  the  butterfly,  the  cor- 

tmbose,  the  Carolina,  the  semidouble,  the  red, 

the  mddy,  the  roseate,  the  glomerated,  the  glo- 
j'  bose,  the  small-flewered,  the  variable,  the  three- 
,|  coloured,  the  vi<dot-oolourod,  the  proliferous,  the 
■  fiastigiated,  the  florid,  the  flesh,  the  scarlet,  the 
,1  mountain,  the  magnificent,  the  double-purple, 

and  the  wonderful.  Very  many  beuitifUl  hybrid 

I  varieties,  all  different  from  those  now  nientioru  d, 
Mrere  raised  a  few  years  ajro  at  Hi-^hclerc,  th(! 

I'  seat  of  the  Karl  of  Caernarvon ;  and  upwards  of 
ilufty  of  ibeae  are  particolariy  brillinnt,  and  have 

I I  been  warmly  noticed  by  Loudon  both  in  his  Gar* 
denex's  Magirine  and  his  Hortoa  Britaanieoa. 
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These  hybrids  were  produced  from  the  AsoIm 
nudijlom  ndktemUf  fertiliaed  bjr  the  pollen  of 
the  variety  of  Auiu  mbiMtm»,  caUed  Lee*a 

Triumphant. 

The  marigold-like  species,  Asalea  calendulaeea, 
like  the  two  preoeding  species,  nsuallj  grows  to 

the  height  of  about  4  feet.  Its  principal  varieties 
are  alxmt  twelve  in  number,  and  produce  sever- 
ally yellow,  orange,  saffron-coloured,  or  red  dowers 
in  May  and  Jane.— 'The  Pontio  species,  Attdmt 
pontica,  was  introduced  from  Turkey  in  1793 ; 
and  usually  grows  to  the  height  of  al>out  6  feet, 
its  principal  varieties  are  about  ten  in  number, 
and  produce  y^ow,  white,  and  oopper-ooloured 
flowers,  some  in  May  and  June,  and  others  fr^ra 
March  till  >riiy.  The  cancscent  species,  AzaJea 
camtcen*,  grows  to  the  height  of  3  feet,  and  pro- 
duces red  flowers.  The  glaucous,  the  two-col- 
onred,  and  the  hispid  speoics^  grow  to  the  height 
of  reispectlvely  2,  4,  and  15  feet ;  and  the  second 
produces  striped  flowers  in  May  and  June,  wliile 
the  other  two  produce  white  duwers  iu  June. 
The  arbovsaoent  and  tiie  shining  species  prodnoe 
respectively  red  and  white  flowers  in  J uly ;  and 
the  former  attains  a  hei'^ht  of  10  or  1 2  feet.  The 
showy  species,  Azalea  fpeciota,  has  ))ecn  multi- 
plied into  a  nnmber  of  varietiee,  most  of  whioh 
carry  red,  scarlet,  or  omnge-eoloured  floweiS. 

All  the  preceding  species  are  hardy  and  deci- 
duous ;  and,  excepting  the  Pontic,  are  natives  of 
North  America.  But  the  Indian  species,  Aztdea 
indica,  is  an  evergreen  and  a  native  of  China, 
and  requires  in  Qreat  Britain  the  culture  of  tlie 
greenhouse.  8ix  principal  varieties  of  it  are  in 
cultivation,  the  variegated,  the  double -purple, 
the  orange,  the  white,  the  pkcmieeay  and  tiM 
{<fne»cens;  and  the  two  last  of  these  have,  com- 
paratively speak  inc.  ^  very  imposing  appearance. 
— The  Chinese  speuiea.  Azalea  sinensis,  is  also  a 
tender  evetgreen,  and  prodttoee  ydlow  flowers. 
— Another  and  a  more  recently  introduced  spe- 
cies, which  has  been  called  I>i'ni*h!ana,  is  also  an 
evergreen  and  a  native  of  (Jliuia,  and  produces 
flowers  of  a  carmine  colour. 

The  Indian  and  the  shining  species  arc  propa- 
gated from  cuttings  in  peat  and  loam  ;  and  all 
the  other  species  are  propagated  from  layei^,  or 
by  the  dividing  of  the  root.  The  young  shoots, 
selected  for  lajTW,  mast  1m  slit  and  htid  down, 
in  the  same  manner  as  the  layers  of  carnations  ; 
and  when  the  layers  have  struck  good  root,  they 
may  be  remoted  into  the  nnxseiy,  and  piaated  in 
lines  at  a  small  distance  from  one  another,  there 
to  stand  (luring  at  least  one  year  preparatory  to 
final  planting.  The  best  seasun  fur  layering  is 
autumn.  After  a  plant  has  stood  during  a  few 
years,  it  tiirows  np  many  stems;  and  some  of 
these  may  easily  be  taken  off,  with  a  portion  of 
root  at  each,  and  planted  either  in  the  niirsery 
ground,  or  in  places  where  they  are  to  remain. 
AU  the  aaaleas  lore  a  dry  sitaation,  and  in  iiaet 
take  their  name  from  a  word  which  signifies  dry 
or  arid ;  and  they  are  most  nt  home  in  n  soil  of 
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peat  and  ioara  or  sandy  peat. — Hortm  Britamu- 
cu*. — Gardener**  Mafftutiu.—BelttHieei  Beguter, — 
MiUer. — Marshall. — Mauv. —  Tin  Botanic  Qarden. 

AZAROLE,  —  liotanioiilly  CraUrijus  Azaroliu. 
A  tall,  ornamental,  deciduous  shrub,  of  the  h&w- 
thora  genus.  It  ia  ft  native  of  Itnly  wA  the  loath 
of  France,  and  was  introduced  to  Qreat  Britain 
in  IR'fO.  It  iinially  p:rows  to  the  height  of  aboTit 
15  feet,  and  blooms  in  Maj  and  June.  Its  leaves 
are  large,  nearly  trifid,  serrated,  and  obtitM ;  and 
its  flowers  are  large,  and,  in  the  diiFerent  varie- 
ties, are  succeed'jd  hs  fruit  of  different  siie,  shape, 
and  flavour. — The  scarlet-fruited  species  of  haw- 
thorn, CraUegxtt  coccuua,  is  also  generally  known 
under  the  name  of  Viiiginian  aarole.  It  is  a 
native  of  North  America,  and  was  introduced  to 
Britain  in  1683.  It  fiTows  to  the  height  of  nearly 
20  feet ;  its  6t€m  is  robust,  and  covered  with  a 
light-coloured  bark ;  its  btanchet  rami4r  tnd  e»> 
tend  in  an  irregular  and  rambling  manner,  and 
arc  of  a  dark  brown  colour,  and  armed  with  a 
few  lung,  sharp  thorns ;  its  leaves  are  ovate- 
Bpear-ehaped,  smooth,  anrated,  and  of  a  tliiok 
consistenoe,  and  often  remain  on  the  tree  during 
the  greater  part  of  wintrr;  its  flowers  appear  in 
^lay,  and  are  individually  large,  but  grow  iu 
such  small  groups  as  to  form  rather  small  umbeb ; 
and  its  Ihut  is  la^  and  of  a  dark  red  colour, 
and  ripens  late  in  autumn. — The  ppecies  of  aza-  | 
role  are  propagated  fr^nii  -^eeda ;  and  the  varie- 
ties, by  budding  upon  stocks  of  the  white  thorn. 

AZEDARAGH.  See  BnAD-TasSi 

AZOTE,  or  Nitrookx.  A  gas,  the  largest  con- 
stituent of  the  atmospheric  air,  and  one  of  the 
most  important  elementary  substances  in  the 
world.  It  was  discovered,  as  a  ^stinot  substance, 
in  177-2,  by  Dr.  Rutherford  of  Edinburgh,  and  as- 
cortained  to  be  a  constituent  of  the  atmosphere, 
about  177u,  by  Lavoisier  and  Schcele.  Its  name 
axote  means '  without  life,'  and  was  given  to  it 
by  Lavoisier  on  account  of  its  total  want  of  adap- 
tation to  <»ustain  animal  life  ;  and  its  name  nitro-  | 
gen  iruaTis  •  the  generator  of  nitre,'  and  was  given 
to  it  on  account  of  its  being  an  essuutial  dement 
of  nitric  aeid  and  all  nitrate  salts.  It  does  not 
naturally  exist  in  a  separate  condition,  and  is 
ufimlly  u1  tained,  in  experimental  chemistry,  by 
aa  intricate  process  of  extraction  from  the  oxy- 
g;.'n  and  the  other  elements  of  the  atmosphere. 
It  cannot,  without  great  difficulty  and  much  ela- 
boratii>n  of  chemical  proc*";'?  l  e  obtaine?!  in  a 
pure  condition;  and,  in  cousetj^uence,  it  is  liable 
to  be  blamed  for  bad  odours  and  even  worse  pro- 
perties, which  really  belong  to  partial  combina- 
tions with  it  of  some  other  '  I'  Tticnts.  When 
quite  pure,  it  is  the  most  seemingly  negative  of 
i-.tl  the  gases,  totally  destitute  of  colour,  taste, 
or  smell,  quite  incapable  of  acting  upon  blue 
vegetable  colours,  and  distinguished  from  other 
gases  more  by  negative  cliaracters  than  by  any 
striking  or  very  active  property,  it  cannot  sup- 
port combu8tion»  but  extinguishes  the  flame  of 
all  burning  bodies  which  are  dipped  into  it;  and 


it  cauuot  support  animal  respiration,  but  extin- 
guishes the  tife  of  all  animals  which  are  immencd 
in  it ;  yet  it  operates  upon  both  flame  and  Ufe 
rather  by  negation  than  by  action, — rather  by 
the  want  of  internuxed  or  accompanying  oxy- 
gen, than  by  any  deleterious  or  even  posicive 
influence  of  its  own.  Hence  an  animal  which 
dies  hy  immersion  in  it  exhibits,  upon  pat 
mortem  examination,  no  traces  of  injurious 
action  upon  dther  the  lungs  or  the  geostil 
funottonaiy  system.  The  speciflc  gravity  «f 
azote  is  estimated  by  Dulong  and  Berzeliu?  at 
0-976,  by  Dr.  Thomson  at  0'972i2,  and  by  Dr.  Tur- 
ner at  0*9727.  A  question  has,  for  a  considerable 
number  of  years,  perplexed  and  partly  divided 
chemisls,  as  to  Avhetlier  azote,  though  usual!.- 
cla^d  as  a  simple  substance,  is  not  really  a  cotn- 
pound ;  and  this  question  has  repeatedly  been  put 
to  the  test  of  ingenious  experiment,  and  answeied 
in  the  affirmative,  yet  must  still  be  regarM  m 
unsolved. 

So  very  seemingly  inactive  is  azote,  that, 
though  constituting  about  four -fifths  of  tfas 
whole  atmc6phM«,  it  has  been  supposed  by  some 

clii mists  to  serve  merely  as  a  diluent  or  men- 
struum of  oxygen,  weakening  the  strength  or 
softening  the  energy  of  that  mighty  principle  of 
combustion,  aoidificaUon,  and  respiraiional  le* 
tion,  and  preventing  the  oxygen  from  oxf  rtin:r 
such  a  stimulating  eflTect  upon  the  animal  func- 
tions as  should  speedily  wear  them  to  extinctioo. 
Even  some  ad^ts  in  organic  chemistry,  in  spite 
of  their  meeting  it  as  an  abundant  element  in 
animal  snbstances,  as  nn  essentia!  accessory  to 
vegetation,  as  an  important  element  in  some  of 
the  most  valuable  seeds,  as  in  fuet  a  perfSpedjr 
diaraoteristic  principle  of  both  animal  and  vege- 
table nutrition,  have  been  bafiled  in  every  attempt 
to  ascertain  its  mode  of  action,  and  induced  to 
regard  it  as  a  chemical  enigma,  M.  Le  Oooite 
Ohaptal,  for  example,  says,   This  prindple  ap- 
pears to  exercise  the  least  influence  <  f  m11  'ipn 
6nbi?tance8  belonging  to  either  of  the  three  king- 
doms of  nature.   The  action  of  nitrogen  i.s  in 
fiMst,  BO  unimportant  as  &r  as  it  is  known,  tlisl 
we  are  at  fault  to  assign  any  reason  why  nature 
should  have  been  so  lavish  in  its  diffusion 
throughout  the  atmosphere.  It  has,  indeed,  bees 
considered  by  some  in  tlie  light  of  a  vast  seiial 
magazine,  intended  to  noeive  aU  the  gasis,  ex- 
halation?, and  vapours,  which  ascend  from  the 
earth *8  surfiice,  and  out  of  which  these  are  agiia 
withdrawn,  as  they  may  be  needed  either  ftr  tks 
support  of  animal  life,  or  to  quicken  vegelatiitt, 
or  for  the  production  of  those  numerous  pheno- 
mena of  composition  and  decomposition  which  are 
incessantly  renoi>'ating  the  surface  of  the  ghhe^ 
Tet  asote  is  now  distinotiy  known  to  phy  a  noit 
conspicuous  part  upon  both  animal  and  vpfc- 
table  organisms,  to  supply  from  the  atmogpliere 
part  of  the  nourishment  of  some  plants,  to  sup- 
ply dram  plants  a  main  part  of  the  nouriduiieat 
of  all  granivorooi  animals^  to  evolve  frca  the 
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ddcaj  of  aaiin:Us  a  chief  sustainer  of  the  life  of ! 
pbntt,  to  ma  a  cootinnal  oirde  of  ooimecting 
agency  thruiigh  noa-organic  matttT,  vegetables, 
an  !  animals,  and,  in  general,  to  act  so  prominent 
and  constant  a  part  in  tho  grand  reciprocities  ot 
the  vegetable  and  the  animal  worlds  aa  to  be  the 
chief  of  the  chemical  elements  which  demand  the 
tfiomij^h  'tydy  of  every  wi-ll-inrnnui  tl  cultivator 
of  the  soil.  Though  the  mode  in  which  it  acts 
b  BtiU,  except  in  a  few  inatancea,  obaearely 
known,  jet  the  £icts  of  its  aoting  are  exceedingly 
obvious  r\nil  far  hey  mil  controversy ;  and  thos^' 
fart?  irivc  azote  its  main  interest  to  even  a  scien- 
tiiic  ciitmist.  Its  serving  as  a  diluent  of  oxygen 
aad  as  a  TBsl  storehoaie  receptacle  for  this  and 
other  gases — or  its  being  a  gas  nt  all  ami  <o  latgo 
an  element  of  the  atmosphere — :\ro  unqur^tion- 
aUly  circumstances  of  gr^t  value  iu  thumbelveH, 
•ad  also  show  how,  under  the  will  of  the  infin- 
itdf  wise  Creator,  a  grand  physical  agent,  made 
to  scrvii  an  ulterior  purpose,  may  at  tho  same 
time  equally  serve  a  subordinate  one ;  yet  they 
mint  Im  strictly  regarded  aa  mere  aooeasorj  cir- 
cunutanccs,  and  not  confounded  with  tha  main 
d. signs  and  xises  of  the  gas.  "  After  oxygon  " 
r  iusrks  Liebigt  ^'  few  substances  are  of  more  im- 
[>oTtance  in  the  eoonom j  <^  nature  than  nitro- 

n.  Forming  so  great  a  part  of  our  atmosphere, 
it  is  scarcely  p{i?si?ilc  to  e  mcoivc  that  it  must 
not  be  subservient  to  other  important  purposes, 
iicaides  that  of  merely  diluting  oxygen  gas.  It 
ii  dissolved  in  tho  water  of  the  sea,  of  lakes, 
>7ring3,  and  rivers.  It  enters  larj;i:ly  into  tho 
c  >TT:p  ijition  of  some  vegetables,  and  of  ail  ani- 
ifuis;  and  it  is  extremely  probable  that  great 
lAeaomena,  now  obaeured,  such  aa  the  renova- 
tion of  the  air,  rain,  and  perspiration,  would  be 
5ijlved  by  an  accurate  kunwl       of  this  gas." 

Compoand  chemical  elements  containing  azote 
are  tedittieaUy  said  to  be  nitrogeno^  aaotated, 
(  r  azotized ;  and  the  chief  of  then  found  in  ani- 
mals and  plants  are  gelatine,  albumen,  pltitcn. 
^^ucQ,  legumine,  urea,  osmazome,  and  fibrin. 
Ail  plants  imbibe  or  absorb  and  fix  azote ;  yet, 
when  viewed  in  tho  aggregate,  thej  contain  so 
very  small  a  proportion  of  it  compared  to  tlicir 
■vthtr  elements,  that,  till  a  few  years  ago,  it  was, 
la  many  instances,  unobsorred  or  unheeded  in 
their  analysis.  AiiinHils,  on  the  other  hand,  poa- 
•ts3  80  large  a  proportion  of  it  in  their  blood,  in 
tiieir  juices,  in  their  organisms,  and  generally 
throughout  their  system,  that  its  presence  is  the 
CMis  of  many  of  thmr  most  characteristic  diemi- 
cal  features.  All  the  higher  orders  of  animals 
roceiv?  their  nourishment  directly  or  indirectly 
from  vegetables ;  they  obtain  the  characteristics 
of  that  nou^unent,  or  the  constitaenta  of  blood, 
in  the  form  of  nitrogenous  elements;  for  each 

urid  uf  nitrogen  which  they  require  in  order 

the  sustenance  of  life  and  the  maintenance  of 
health,  they  must  consume  as  much  vegetable 
matter  in  the  form  of  food  as  contains  a  pound 
of  nitrogen ;  and  as  both  the  proportion  of  nitro- 


j^on  in  each  healthy  animal  and  the  quantity  of 
it  in  each  edible  vegetable  is  fixed  or  uniform,  an 
exact  correlation  exists  bctweoithe  nouri^Ilnlcnt 
of  any  animal,  nu\  tlu-  nitrojjonous  contents  of 
each  kind  of  vegetable  aliment.  Yet  as  both 
animals  and  vegetables  are  composed  of  several 
proximate  principles  or  compound  il<  im  nts,  and 
as  thesL'  princifilf's  exceedingly  dilTer  from  one 
another  in  their  nitrogenous  character,  some,  as 
the  fat  of  animals  and  the  woody  fibre  of  plants, 
l>eing  wholly  destitute  of  nitrogen,  while  others, 
as  albumen  and  gluten,  C'lntain  it  in  great  quan- 
tities, so  animals  may  increase  in  nitrogenous 
elements  to  the  neglect  of  non-nitrogenous  ones, 
or  may  increase  in  non^nitrogenous  elements  to 
the  neglect  of  nitrogenous  ones,  according  to  the 
nature  of  their  food.  Fatty  matter,  for  example, 
requires  fur  its  formation  an  excess  of  hydrogen, 
but  neither  contains  nor  requires  any  nitnigen  \ 
while  muscle  requires  no  excess  of  hydrogen,  but 
Consists  almost  wli  .llv  of  the  nifirogenous  ele- 
ments, albumen,  til)rin,  and  osmazome,  and,  in 
consequence,  requires  a  high  excess  of  nitrogen. 
If,  therefore,  cattle  are  fed  upon  substances  which 
contain  a  small  propftrtimi  of  nitrogen  and  an  ex- 
cess of  hydrogen,  such  as  oil  cake,  they  speedily 
become  fat,  without  acquiring  a  proportional  in- 
crease of  beef  or  muscle ;  and  if,  on  the  contrary, 
they  are  fed  on  Rubstanci'S  Mhlcli  are  rich  in 
nitrogen,  such  as  the  seeds  of  leguminous  plants 
and  of  the  cereal  grasses, — especially  when  they, 
at  the  same  time,  enjoy  the  powerful  excitant  to 
the  increase  of  muscle  which  is  afforded  by  steady 
and  habitual  innscuhir  cx'^rtion, — they  speedily 
become  fuller  and  rounder  in  their  masses  of 
muscular  tissue  without  acquiring  any  propor- 
tional increase  of  fat.  An  obvious  inference  is, 
that  to  feed  an  animal  with  tho  view  of  fattening 
him,  and  to  feed  him  with  tho  view  of  strength- 
ening him,  are  totally  difierent  processes,  and  re- 
quire totally  different  aliments ;  and  another  in- 
ference, though  not  60  obvious  an  one,  is,  that 
neither  of  these  processes  can  be  much  or  long 
continued  to  the  exclusion  of  the  other,  without 
causing  very  serious  damage  to  tho  constitution. 

.Vs  the  prop  rt  l. ill  of  azote  is  a!  ways  srreater  in 
animals  than  in  vegetables,  so  tho  more  of  azote 
any  vegetable  contains,  the  less  of  that  vegetable 
is  required  for  the  nourishment  of  any  animal; 
and  the  less  of  azote  another  vegetable  contains, 
tlie  more  of  this  vegetable  is  required  for  tho 
autmars  nourishment.  This  principle  is  of  tho 
highest  moment  in  all  the  economics  of  a  hrm, 
and  indeed  of  hiunan  life  and  the  world's  affairs ; 
and  it  has  been  worked  out  and  vindicated  by  an 
energy  and  a  iiuik  of  experimental  proof  which 
must  force  conviction  on  even  the  dullest  thinker. 
A  nanlwrof  experiments  were  instituted,  a  few 
years  ago,  by  various  individuals  on  the  conti- 
nent, with  the  view  of  ascertaining  the  nutritive 
powers  of  various  kinds  of  food,  and  were  per* 
formed  both  with  mcclu'iii cal  care  as  to  the  quan- 
tities of  the  food  employed,  and  with  chemictd 
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skill  as  to  the  known  or  ascertained  consti- 
tuent elements.  "  Cattle  and  horses  were  fed 
upon  weighed  qnantities  of  different  kinds  of 
food,  and  the  cfTcct  produced  upon  them  accu- 
rately observed,  both  as  rcji^arded  increase  of 
weight,  heitlth,  and  vigour  ;  and  as  the  results  of 
tbeie  experiments,  a  table  of  tiw  lelative  natri- 
tiye  powers  of  different  articles  of  food  was  drawn 
up,  each  article  having  an  equivalent  assigned  to 
it, — 100  lbs.  of  meadow  hay  being  taken  as  the 
standard  of  oompariaon.  From  a  carefiil  perusal 
of  these  tables,  M.  Boussini^ault  was  led  to  the 
conclusion,  that  the  difference  in  the  value  of  the 
various  articles  of  food  corresponded  with  the 
ditiferenoe  in  the  proporUon  of  th«r  aiote.  He 
therefore  analyzed  with  great  accuracy  a  consi- 
denible  TTin:b/iT  of  vcf^ctaliks,  and  arranged  them 
in  a  table,  iu  which  the  equivalents  assigned  to 
each  plant  designated  the  exact  quantity  of  azote 
nrhidi  it  contained  as  compared  to  100  lbs.  of 
meadow  hay,  the  equivalent,  of  course,  increasing 
as  the  proportion  of  azote  diminished.  Now,  on 
oumpahng  these  two  tables,  the  most  astonish- 
ing concordance  is  obsenred;  indeed,  when  it  is 
considered  that  M.  Boussingnult's  results  must, 
of  necessity,  be  absolute,  whereas  the  practical 
equivalents  may  be  rendered  uncertain  by  many 
fortuitous  eiicniDstaaoes,  as, the  health  of  the 
particular  animal  employed,  Ac,  the  coincidences 
whicli  occur  are  trtily  surprising.  For  exaniplo, 
concerning  one  of  the  least  nutritious  kinds  oi 
food,  the  turnip,  M.  Boussingault  considers  G12 
as  its  eqaivaknt)  and  M.  TlmSr,  who  examined 
it  practically,  fixes  it  at  611.  This  table,  which 
is  full  of  interest,  is  published  in  the  6.3d  vo'ume 
of  the  '  Annates  de  Chiuiie  et  du  Physique.'  Surely 
snoh  experiments  as  these  mutt  prove  to  demon- 
stration that,  cceteris  jxirihus,  that  food  is  most 
nutritions  which  contains  the  greatest  quantity 
of  azote,  and,  vice  veraa^  that  a  deficiency  of  azote 
in  any  article  of  food  will  indicate  a  correspond- 
ing deficiency  in  its  power  of  supplying  nourish- 
ment." [Dr.  Maddm  in  Quarter^  Journal  of 
Agriculture.'] 

Bvery  plant,  during  its  life,  fixes  azote ;  and 
appears  to  obtidn  some  of  Itfirom  the  atmosphere, 
most  of  it  from  manures,  and  probably  all  of  it 
in  the  form  of  ammonia  and  nitric  acid.  All  the 
organs  of  a  plant,  without  exception,  commence 
their  formation  with  a  nitrogenous  matt^  analo* 
goos  to  fibrin  j  and  they  ever  afterwards  have 
this  matter  in  association,  not  only  with  tho  amy- 
laceous secretions,  but  even  with  the  cellular  and 
the  ligneoBS  tissues.  The  nitrogen  fixed  by  every 
nascent  or  mdimental  plant  produces  a  com-n  t^ 
fibrinous  substance,  which  constitutes  the  rudi- 
ment of  all  the  vegetable  organs ;  and  this  sub- 
s^nce  is  never  afterwards  destroyed,  but  is  al- 
ways to  be  found,  no  matter  in  huw  minute  an 
agf^regate  quantity,  or  how  oxcessivcly  or  almost 
atomically  divided  by  the  interposition  of  enor- 
mous proportions  of  nun  -  nitrogenous  matter 
among  its  parttdeSi  Kor  does  this  snbstance  | 


merely  serve  as  the  germ  and  the  delineator  of 
the  several  oipms  ;  but  it  also  prodnces  ths 
liquid  albumen  whidi  the  coagafale  joicss  con- 
tain, and  the  castnim  which  ia  so  often  con- 
founded wi*h  albumen,  but  whose  separate  exist- 
ence in  many  plants  can  be  easily  recogniseti 
The  fibritti  the  albnmen,  and  the  caaeum  of  piaats 
are  their  grand  nitrogenous  elements ;  they  have 
a  closely  similar  composition  to  one  another ;  and 
they  present  a  striking  parallel  or  counterpart  to 
respectively  the  ligneous  matter,  the  amidise 
and  the  dextrine.  For  fibrin,  like  the  ligneous 
matter,  is  insoluljle, — albumen,  like  amidine  m 
starch,  coagulates  by  heat|— and  caseuin,  Uke 
dextrine^  n  soiubla ;  theas  idtrogenooa  elmiiaits, 
as' well  as  the  tluree  parallel  non-nitrogenous  els* 
ments,  are  neutral ;  and  they  act  the  same  part 
by  their  abundance  in  the  animal  kingdom,  which 
the  ligneous  matter,  the  amidine,  and  the  dex- 
trine, act  by  their  abundance  in  the  v^elabfe 
kingdom.  "  Besides,"  says  M.  Dumas,  "  in  like 
manner  as  it  suflices  for  the  formation  of  non- 
azotated  neutral  matters,  to  unite  carbon  wiUi 
water  or  with  its  elements,  so,  alsc^  for  the  Ibr- 
mation  of  these  aaotated  neutral  matters,  fibrio, 
albumen,  and  caseum,  it  sufiices  to  unite  car- 
bon aud  ammonium  with  the  elements  of  water; 
forty-eight  molecules  of  carbon,  liz  of  amoMh 
nium,  and  seventeen  cf water,  constitute,  or  may 
constitute,  fibrin,  albumen,  ,  and  cascum.  Thus, 
in  both  cases,  reduced  bodies,  carbon  or  ammo- 
nium and  water,  suffice  for  the  formation  of  these 
matters;  and  their  prodnction  enters  quite  na> 
turally  into  tlie  circle  of  r'-actions.  which  ve??- 
table  nature  seems  especially  adapted  to  pr  *- 
duce."  The  great  facts,  then,  that  tibriu,  whicii 
serves  as  the  mdiment  of  alltliecflganscf  plaats, 
is  a  nitrogenous  dement, — that  albumen  and 
cascum,  which  are  so  larfjely  diffused  in  all  tbe 
most  nutritious  plants,  and  which  are  assimilated 
or  modified  by  aidmals  according  to  tiie  ejagen- 
cies  of  their  nature,  are  nitrogenous  elements,— 
that  these  three  chief  proximate  element s  of  balk 
in  animals,  which  correspond  to  the  three  chief 
proximate  elements  of  bulk  in  v^etables,  are 
nitrogenous  elements, — thsse  fcelB  powerfully 
evince  that  the  function  of  nitrogen  in  plants, 
and  the  part  which  i*"  ]i!  \ys  in  the  reciprocities 
of  elemeutt»  upuu  a  farm,  are  worthy  of  very  seri- 
ous Study. 

A  considerable  part  of  the  azote  fixed  by 
plants  appears  to  be  ol^tained,  if  not  from  atmo- 
spheric air,  at  least  from  gaseous  matter  held  in 
mechanical  mixture  with  the  atmosphere.  M. 
Bf>ussingault  instituted  experiments,  to  ascer- 
tain whether  developed  plants,  endi.weii  with 
perfect  organization,  obtain  azote,  when  they 
are  cultivated  in  a  soil  absolutely  deprived  of 
organic  matter;  and  he  found  that  clover  grown 
iu  sand,  which  had  previously  Iteen  calcinvd  t  >  a 
red  heat,  receives  into  its  orf:^anizatioii  a  certain 
quantity  of  uzotc;  and  that  pease  growu  under  a 
similar  r^men,  and  having  foir  their  wholefood 
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nothing  Imt  wiittr  unJ  air,  flowered  and  produced 
setnid  to  iierfect  luatunty.  Fiuiu  tiiese  lucta,  aud 
some  otben,  he  infers  that)  in  many  oonditioua^ 
oerUin  plants  are  apt  to  draw  from  the  azotu  iu 
the  air  f  and  he  add?;,  "  but  in  what  circum- 
suiuccs  and  in  what  state  azute  iixes  itbclf  iu 
vegetables,  is  w  jet  unknown  to  na.  Indeed^axote 
esn  enter  directly  into  plants,  if  their  green  parta 
are  fit  to  fix  it.  Azote,  ton,  can  be  conveyed  into 
T^otablee  bj  water,  wiuch  is  always  aerated, 
and  which  is  always  taken  ap  bj  the  roots.  In 
fbort,  it  is  possible,  as  maoy  physicians  think, 
that  it  exists  in  the  air  in  very  s^nall  quantities 
of  anuuouiacai  vapour.*'  M.  Buutaiugault  is  thus 
as  Tadnating  and  donbtftil  as  to  tho  fonn  in 
wbidi  the  asote  enters  plants,  as  he  is  certain 
respecting  the  fact  of  their  (.ibtainini^  it  from  tht- 
atmusphoro ;  and.  while  he  commences  his  very 
brief  statement  on  the  sabjeot  by  seeming  to  as- 
sert that  they  extiaot  it  from  atmospheric  air, 
he  terminates  with  the  suggestion  that  they  pos- 
sibly receive  it  under  the  form  of  anuuouiacai 
gas.  Yet  no  evidence  whatever  exists  that  plants 
I  an  ssnmilate  nitrogen  from  atmospheric  air, 
while  very  satisfactory  evidence  has  been  exhib- 
ited by  Liebig,  and  tested  by  other  eminent 
chemists,  tliut  they  yory  readily  obtain  it  irom 
ammoniacial  gas  in  the  atmosphere,  not  alone  by 
t!.L  suffiisi  in  of  that  gas  around  them,  but  alio 
and  chiefly  by  its  descent  to  their  haves  and 
twM  in  a  state  of  solution  in  raiu-watt-r.  W  lio- 
e«er  peruses  our  article  on  Ammonia,  and  assents 
to  the  doctrines  which  it  advocates,  will  have 
scarcely  a  doubt  that  most,  and  very  probably 
all,  of  the  oitrogcn  tixed  by  the  clover  aud  the 
pease  in  H.  Boassiiigattlt*s  experiments,  was  ob- 
tained from  ammonia  held  in  commixture  with 
the  atmosphere. 

Dr.  Liebig,  indeed,  assumes  such  high  ground 
as  to  assert  that  all  the  nitrogen  of  plants,  in  all 
dicamatanoes  whatever,  is  obtained  in  the  form 
'jf  ammonia, — that,  when  brought  into  contact 
with  them  in  the  soil  in  any  other  form,  it  com- 
biaes  with  hydrogen  tu  cuuatitute  ammonia  be- 
fore bdng  available  to  them,— and  that  in  the 
case  of  fertilizing  by  the  use  of  nitrates,  a  doubt 
ii  due  whether  the  fertilizing  power  may  not  re- 


side in  the  base  of  the  salt  rather  than  in  the 
nitrogen  of  its  nitric  acid ;  aud,  in  reference  to 
plants  obtuning  nitrogen  from  the  atmoiidMret 
he  says,  "  Plants,  as  we  know,  grow  perfectly  well 
in  a  mixture  of  charcoal  and  earth,  previously 
calcined,  if  supplied  at  the  same  time  with  rain- 
water. Rain-water  can  contain  nitrogen  only  In 
three  forms,  as  diseolved  atmospheric  air,  as 
nitric  ncld,  or  as  nmmonia.  Now,  the  nitrogen 
of  the  air  cannot  be  made  to  enter  into  combina- 
tion with  any  element  except  oxygen,  even  by 
the  employ tnent  of  the  in<>st  powerful  chemical 
means.  We  have  not  the  slightest  reason  foi 
believing  that  the  nitrogen  of  the  atmosphere 
takes  part  Sn  the  ptoceas  <^  assimilation  of  plants 
and  animals;  on  the  contrary,  we  know  that 
many  plants  emit  tho  nitr. igen  wliieli  is  absurbed 
by  their  roots,  either  in  the  gaseous  form,  or  in 
solution  in  water.  But  there  are,  on  the  othez 
hand,  numerous  fiacts,  showing  that  the  forma- 
tion in  plants  of  substances  containing  nitrog:en, 
such  as  pbiten,  takps  plaee  in  proportion  to  the 
(^uauiity  tliis  eleiuent  Conveyed  to  their  roots 
in  the  state  of  ammonia,  derived  from  the  putr^ 
faction  of  animal  matter."  The  conclusion  which 
Dr.  Liebig  afterwards  attempts  to  found  upon 
other  premises,  that  plants  receive  the  whole  oi 
their  nitrogen  in  the  form  of  anunonh^  appears 
to  us,  and  has  appeared  to  &r  abler  judges,  to  be 
hasty  and  ill-reasoned ;  yet  no  reasonable  doubt 
can  exist  that  most  or  all  plants  receive  their 
c/tiff  supply  of  nitrogen  in  the  ammoniaoal  fonn. 
This,  for  all  the  practical  purposes  of  agriculture 
or  of  gardening,  is  tlie  whide  drift  of  the  ques- 
tion of  nitrogen, — the  grand  and  momentous  fact 
which  challenges  the  oulti'vaior^  attention ;  and 
with  this  fact  before  them,  our  readers  will  do 
Well  t'>  ^'ive  a  very  carefiil  perusal  to  our  article 
on  Ammoxia. — Turner  A  ElemetUt  of  Cheminlry. — 
Urtt  Dictionarif  of  Cheuusfrt/. —  7'hoimoiC»  Ay*- 
tewof  CAtmitliy^Iktvy's  At/riatltural  Chtmistri/, 
— LUhiifn  CfieiniMry  of  A'i  'iculture.  —  Doc-ufui- 
g<tiil('g  Rural  Economi/. — thaptaCa  ChemUtn/  aj>- 
.  jjlied  io  A gricuU  u  re. — Johnstou's  Lectures  on  Agri- 
I  cultural  Ch«mut7y, — M.  Dumat  in  the  Philotophi- 
j  cal  Jlfof/azine. — iJr.  Madden  in  Quarterly  Journal 
I  of  AgrievUwrtt-'Miinbuirgh  Ifew  FhiL  Journal, 
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BABIANA.  A  genus  of  omameiital,  bulbous- 
rooted  plantS}  of  the  iris  tribe.  Nearly  twenty 
species,  all  natives  of  the  Capo  of  Gwd  ITope, 
have  been  introduced  to  Great  Britain.  They 
grow  to  the  height  oi  from  6  to  12  inches;  pro- 
duoe  blae,  purple,  pace,  red,  and  variegated 
flowers ;  present  a  near  resemblance  to  the  ixias 
and  the  gladioli  ;  require  greenhouse  culture ; 
and  are  propagated  from  offsets.  Thej  agree 
best  with  sandy  peat.  Their  name  is  of  Dutch 
origin,  and  xcfei^  to  the  circumstance  of  their 
bulbs  beinpr  ♦rreedily  eaten  Ity  litilKion?. 

BACC 11 A  Ills,— popularly  Fiou^hman's  SpiJce- 
nard,  A  genus  of  omamentel  und«nbrub8,  of  the 
composite  tribe.  Upwards  of  oue  hundred  sp-  cies 
havo  been  sciontificnlly  descrihod ;  but  only  about 
a  dozen  of  these  have  l>een  introduced  to  Britain. 
Two  of  the  introduced  species,  the  cluster-flowered 
and  the  haUan»>leaved,  are  dedduout  and  hardy; 
and  all  the  others  are  evergreen,  and  more  or 
less  tender.  The  two  species  lonj?  and  best  known, 
are  the  Iva*leaved  and  the  halimus-leaved ;  they 
have,  for  nearly  two  centuries,  been  grown  in  the 
gardens  of  the  curioii> ;  and  they  were  extm- 
sively  known,  in  Miller's  time,  niuler  the  names 
of  the  African  tree-groundsel,  and  the  Virginian 
groundsel-tree. 

BACCIFEROUS  PLA"NTS.  Any  trees,  shrubs, 
or  other  plants  which  proJtico  berries.  "When 
any  fruit  is  round,  principally  soft,  containing 
seeds  in  a  pulpy  substance,  it  is  caDed  bacea  or  a 
beny ;  and  when  it  is  principally  of  firm  consis- 
tence, and  contains  its  seeds  in  a  fleshy  substance, 
it  is  called  a  poinum,  pome,  or  apple.  The  fruit 
of  the  strawberry  plant,  though  universally  and 
irretrievably  called  a  berry,  and  though  very 
closely  resembling  one  in  appearance,  is  really  a 
receptacle,  or  nra:an  of  the  same  kind  as  the  sole 
or  base  of  any  composite  flower,  and  docs  not 
contain  its  se^  within  a  pulp  and  covering,  but 
exhibits  them  on  the  exterior  of  a  fle-^hy  nodule. 
Familiar  examples  of  bacciferous  plants  are  cur- 
rant bushes,  briony,  lily  of  the  valley,  Salomon's 
seal,  asparagus,  nightshnde,  and  butcher*s  broom. 

BACK.  The  spine  of  an  animal.  The  back  of 
a  horse  consists  of  a  chain  of  1*^  bones,  called 
the  dorsal  vertcbra3.  This  part  of  the  animal 
bears  all  the  weight  of  burden,  and  has  been  so 
wondcrfttUy  constructed  by  the  Creator  as  to 
combine  the  greatest  dec^rnp  of  strength  with 
ease  of  locomotion.  In  <  r(U:r  to  prevent  violent 
jolting,  aud  tu  assist  in  turuiug,  tho  back  consists 
of  a  chain  or  series  of  bones  with  interpositions 
of  highly  clastic  cartilage  ;  and  in  orJ rr  to  occa- 
sion tho  highest  degree  of  strength,  the  bones 


are  inserted  into  one  another  samewliat  in  the 
manner  of  a  rick  of  oupt,  the  interpoeed  esrCi> 

lage  is  more  resistive  of  fracture  than  evcii  the 
l)onc3,  and  a  seri^'S  of  powerful  lifjanu'nts  mm 
along  tho  broad  lower  surface  of  the  U/ues, 
lengthening  and  conttacting  in  the  same  nsa-  . 
ner  as  the  great  ligament  of  the  neck.  A  loaf-  j 
backed  horse  has  speedy  motion  and  easy  pae»«. 
but  is  comparatively  weak,  aud  cannot  bear  a 
heavy  burden;  and  a  short-backed  honeiastmog 
and  enduring,  but  wants  both  speed  and  esse  of  i 
motion.  An  overworked  or  ill-used  horse  some- 
times suffers  ossification  in  the  ligaments  of  the 
spine,  and  becomes  br^hm-iadM.  A  stroo|; 
and  beautiful  horse,  |)os8e8sing  the  nx-st  desirable 
form  of  back,  has  a  little  depression  behind  the 
withers,  and  is  nearly  straight-iiued  tlieace  to  , 
the  loins ;  a  saddle-backed  horse  has  a  compara- 
tively deep  depressictt  bdtiad  the  witiiots,  as  if 
a  hollow  existed  for  the  saddle,  and  he  has  ea^j 
pace?,  but  wants  streni^th  and  is  ajit  to  sprain; 
aud  a  roach  bad:ed  horse  has  a  slightly  arched 
spine,  somewhat  Uke  the  curvature  in  the  badt 
of  a  roach,  and  he  is,  in  consequence,  sadly  defi- 
cient in  at  once  beauty,  strength,  and  pncticsi 
adaptations. 

BACKING.  The  backward  moticnofadraiii^t* 
horse,  by  command  of  h  i  s  d  river.  To  teach  a  hone 
to  practise  this  motion  with  promptitude  and 
steadiness,  is  an  important  part  of  his  training. 
— ^Bnt  backing  also  means  tlie  restive  or  rioioas 
backward  motion  of  a  horse,  in  circumstanoes 
whore  he  uiii^ht  to  move  forward.  Some  horses 
j)raetist»  this  trick  only  at  starting,  and  otbere 
practii^e  it  on  almottt  any  sort  of  occasion ;  some 
acquire  it  by  some  act  or  process  of  bad  brask* 
ing,  such  as  painful  adjustment  of  the  collar, 
pulling  up  bill,  or  sudden  starting,  and  some  ap- 
pear to  practise  it  from  laziness,  caprice,  or  bad 
temper ;  some  may  readily  be  cured  of  it  by  adroit 
management,  gentle  whippinir  "r  the  placing  of 
strong  obstacles  in  the  way  of  backing,  and  othfr« 
can  scarcely  or  but  temporarily  be  cured  by  each 
strong  remediee  as  assigning  them  the  middle 
place  of  an  agricultural  team  of  three  or  the 
nc-ar-wlieeled  ])laee  o!':\  sta;»^e-coach  yoke  of  f'>Tir, 
wiu're  they  will  bo  dragged  along  by  their  com- 
panions till  they  find  a  forward  draught  much 
easier  than  a  backing  resistance.  Backing,  in 
this  second  sense,  is  also  called  f/iUoi,;.  —  But 
backing,  in  a  third  f«ense,  means,  the  breaking  or 
first  mounting  uf  a  colt,  or  teaching  him  to  re- 
ceive and  endure  a  rider.  Ko  person  ought  to 
attenijit  this  who  has  not  a  consideraMt  kn.)VT- 
ledge  of  the  disposition  and  triclu  of  young 
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lK»r8^  aod  aume  experimental  acquaiatance  with 
the  methods  of  eontroUing  them. 

BACK-SINEWS.  The  strong  tendons  in  a 
hor«f.  which  extend  along  the  hinder  pnrt  of  the 
shaok  from  the  knee  to  the  heel.  They  are  con- 
I  liaed  to  tiioir  dtiuitioB  and  defended  from  in*- 
'  jvaj,  bj  an  enclosing  sheath  of  dense  cellular 
'   ':^i?tnncc ;  and  they  are  kept  in  a  Inliricatcd 

1 condition,  and  protect«d. from  injurious  friction, 
hj  the  interpoeition  of  a  mtieoua  (laid  between 
them  and  the  sheath.    A  peculiar  hurt,  techni- 
■  call?  but  improperly  called  a  sprain  of  thf  ImcIc- 
I  siucvrs,  is  one  of  the  most  Ixequent  accidents 
which  occur  to  a  horse,  and  is  often  Terjtrouble^ 
KMne,  sad  eometimea  followed  hf  very  piolonged 
bad  consequences.   When  a  horse  is  overwf'rku(!, 
or  overladen,  or  violently  exerted,  or  ridden  hard 
apoa  dry  ground,  or  makes  a  bad  false  step,  or 
ktf  the  heels  of  his  dioes  too  mnch  lowered,  a 
raptors  is  tn.idc  in  some  of  tbe  fibres  which  con 
f.ne  the  tt  iifi  .ns.  or  inflammation  is  excited 
ia  th(i  di-licato  ii>cmbraa&-lining  of  the  sheath; 
I  OMgitlating  liquid  is  exuded,  adhesion  is 
effected  between  the  tendons  and  the  sh-  titl<, 
and  the  motion  of  the  limb  becomes  difTicult 
iLRi  painful.    When  these  injuries  occur,  or  t/te 
iptainj  as  they  vn  called,  has  been  produced, 
twelliii^  is  eattly  observable  in  the  sinews,  and 
fjinetinies  cxtt-nds  over  their  whole  lijti;:;th  from 
the  knee  to  the  ht-d.  and  the  horse  does  not  care 
tu  gut  his  hurt  foot  even  on  the  ground,  but,  when 
statMBa;,  usualty  sets  it  before  the  nnii^nred 
f  >it.  Cold  charges,  often  renewed,  frequently  cure 
"  this  malady.    Currier's  shavings  bound  round 
i  the  knee  with  a  l>andage,  have  sometimes  been 
I*  employed  with  auooess.    Vinegar  or  veijuioe 
"  HiixtHi  with  bole,  soak,  tl  warm  into  the  sinews 
many  times  in  a  day,  has  been  still  oflener  and 
.  mt^  signally  suocefisful.    Even  fomentations 
||  vitb  warm  water,  emy  half  hour,  and  inter* 
mt^i-Lte  poulttcings  with  linseed  meal,  are  emi- 
neutly  efficaci'nu-.    B  it  when  any  risk  exists  of 
_  the  local  inBammatiou  producing  general  distur- 
Unoe  of  the  ^stem,  the  animal  should  be  bkd 
tt  the  toe  and  physicked.  When  any  lameness 

or  swellin;;;  remains  after  the  reduction  of  the  in- 
flammation, and  tlio  lair  use  of  topical  washes, 
f^itacnts,  and  poultices,  a  mild  blister,  free  fivui 
all  OHTodve  matter  except  such  as  is  requisite 
t')  tifect  the  })li«ti>rinii  irritation,  will,  in  general, 
tiTect  a  cure.  Hut  and  relaxing  oils,  though  re- 
<«mineadcd  t)y  many  practitioners,  ought  by  no 
Betos  to  be  used ;  for  they  are  apt  to  engender 
i  W  wiud-gaDs,  to  make  the  veins  on  each  side 
f^'f  the  sinews  full  and  fror.Tril.  to  npr^ravato  all 
tho  evils  which  they  are  designed  to  assuage,  and 
(wa,  in  some  instances,  to  induce  a  lameness  of 
two  or  tiiree  years'  duration,  A  very  severe 
?puin,or  a  ppriiin  wliali  lias  been  confirmed  and 
aggravated  by  bad  treatment,  may  require  the 
Application  of  the  cautery.  "  Blistering  in  this 
(^;'  says  Otbson,  **  has  very  little  or  no  effect ; 
I  finog  through  the  vein  till  the  hlood  Mnnes  be> 


ing  only  sufficient.  After  the  firing,  the  whole 
leg,  flrom  the  knee  down  to.  the  heel  and  all  the 

hollow  places  on  both  sides,  must  be  charged 
with  a  good  strengthening  plaster,  which  will 
perfect  the  cure,  especially  if  the  horse  be  turned 
to  grass  for  a  month  or  five  weeks,  or,  in  the 
winter,  if  he  run  a  little  while  in  a  smooth  yard, 
where  he  has  p'>od  dry  litter."  Any  person  who 
examines  a  horse  with  the  view  of  purchasing 
him,  ought  to  observe  narrowly  whether  there 
be  any  thickness  in  the  cellular  substance  around 
the  hack  sinews  ;  for  if  ihcre  be.  the  horse  has 
almost  certainly  suffered  a  severe  sprain,  and 
will  probaldy  become  lame  and  unsound  witliin 
a  day  or  two  of  being  put  to  ordinary  hard  work. 
—  fh'hson  on  the  Hisenf^es  of  Horaea. —  Vouatt  on  the 
Har.'-r. — Ciafer's  l^iyry  Man  hi*  f><ni  Fnrrier. 

BACOK.  The  salttd  and  dried  carcass  of  the 
hc^.  But  the  salted  and  dried  hams  are  usually 
regarded  as  a  distinct  commercial  article  from 
bacon;  only  dried  and  .smoked  ffitchos  are  fre- 
quently regarded  as  bacou ;  salted  and  half  dried, 
hut  iU'Smoked  flitches  are  called  sometimes  bacon 
and  sometimes  green  bacon ;  and  salted  but  nn- 
driel  flitches  are  c.illi  <l  sonu'timcs  green  bacon 
and  sometimes  salt  pork.  All  parts  and  condi- 
tions of  the  laltft  oreass  of  the  hog,  however, 
must,  for  the  sake  of  a  correct  and  coraprehen* 
.'^ire  view  of  the  subject,  be  treati-d  by  lis  as 
bacon  ;  and,  in  this  largo  sense,  they  include  on 
the  one  hand  a  bulky,  important,  and  very  com- 
mon aliment  of  the  agricultural  poor,  and,  on 
the  other  hand,  a  hi^lily  esteemed  and  very  gen- 
eral luxury  of  the  middle  and  upper  classes  of 
both  town  and  country. 

The  fkt  of  the  hog  <Uflers  from  that  of  other 
quadrupeds  and  of  man,  at  once  in  quality,  in 
ctmsistencv.  and  in  mode  of  distribution  over  the 
body.  "  The  fat  ot  man,  and  of  those  animals 
which  have  no  suet,  as  the  dog  and  the  horse," 
remarks  Buffon,  **  are  pretty  equally  mixed  with 
the  flesh :  suu!  the  suet  of  the  sheep,  tlie  p-^'at, 
and  the  deer,  is  found  only  at  its  extremities ; 
but  the  fat  of  the  hog  covers  the  animal  all  over, 
and  forms  a  thick,  distinct,  and  oootiiiaed  layer 
between  the  fl vsh  and  the  skin."  Well-fed,  pro- 
ji'tIv  killed,  and  jndici'iiisly  salted  bacon,  whether 
dried  or  undried,  is  a  pleasant,  valuable,  and  com- 
paratiTdy  cheap  provision  for  the  peasantry  in 
many  parts  of  Great  Britain ;  and  even  miserably 
fed  and  abominably  prepared  bacon,  in  its  crudest 
salted  condition,  serves  many  tens  of  thousands 
of  the  Irish  population  in  lieu  of  all  other  animal 
f '  m1,  and  i>erf i  rms,  in  their  case,  the  requisite 
fiiTieti..n  of  a  mixture  of  animal  alinunt  with 
vegetable  matter  in  maintaining  health  in  the 
human  constitution.  But  the  Idxurious  forms 
of  stQoked  ham  used  in  cities  by  the  middle 
cIa.«sMS  and  the  rich,  are  far  nmre  a  condiment 
than  an  aliment,  and  often  act  deleteriously 
upon  health.  The  best  bacon  usually  sold  in 
London  is  the  ill-cured  flesh  of  rapidly  fattened 
hogSj  and,  though  not  a  bad  food  of  its  kind»  is 
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always  too  salt  to  be  p  'rft.'Ctly  whi>lu«"ine.  Thi? 
use  of  even  this  best  sort,  and  eiipeciuU)'  of  in- 
ferior sorts,  as  a  oorreeior  of  bile  and  a  strength' 
ener  of  the  stomach  at  breakfast,  is  a  gross  and 
puerile  delusion.  Though  a  perfectly  suitable 
breakfiist  meal  for  all  persons  with  whom  it 
agrees,  yet,  in  many  oonstitationa,  it  soldom  fails 
to  develop  setMUno  add  and  to  produce  decided 
a'""t  >'!3  f'Tmcntation.  All  thoroughly  dried  bacon 
is  mure  trying  to  the  gastrio  power  than  such  as 
ia  '  green  *  or  but  partiallf  dried ;  and  a  fried  por« 
tion  of  any  one  ham  or  flitch — a  portion  used  ift 
the  prevailing  '  rasher '  fashion  of  bacon  con- 
ButnptioQ  in  towns — is  also  more  trying  than  a 
portion  which  is  boiled.  But,  above  all,  the  dis- 
eased uid  nanseoiis  dried  flesh  which  is  hurriedly 
manufactured  out  of  Irish  pigs,  and  sold  in  the 
markets  of  I-'.ngland  under  the  name  of  Iri&h 
bacon,  and  utten  under  the  names  also  of  Lanca- 
shire bacon,  Somersetshire  bacon,  and  Torksbire 
bams,  is  both  disagreeable  to  the  stomach,  and 
injurious  to  the  health.  A  drove  of  ill-fed  and 
hastily  fattened  swine  are  landed,  half  sea-sick, 
at  Liverpool  or  Bristol  firom  an  Iridi  steam- 
packet ;  they  are  speedily  driven  across  the 
country,  to  the  certainty  of  their  lieing  fevered 
or  otherwise  much  injured  in  Bealth ;  and,  with- 
out being  subjected  to  any  restorative  refimen, 
but  while  they  continue  half  prostrate  with  ex- 
haustion and  disease,  they  are  slaughtered,  and, 
with  the  profu.ie  aid  of  salt,  converted  into  bacon 
and  hams.  Their  flesh,  of  course,  is  sofl,  flabby, 
disgusUng,  and  unwholesome,  and  oannot,  by  any 
excess  or  prodigality  of  salting,  be  puriBcd  from 
it 3  abominations.  Real  Iri-^h  bacon,  indeed,  or 
such  as  is  cured  in  Ireland,  particularly  in  Bcl- 
Ikst  and  Hewry,  for  exportation  to  England,  is 
generally  good  in  quality,  sound,  healthy,  and 
tolerably  well  prppared;  and  the  bacon  of  the 
best  British  districts  for  the  supply  of  the  ^n- 
end  market — ^particularly  the  bacon  of  Hamp- 
shire, Berkshire,  Wiltshire,  Ytjrkshire,  Dumfries- 
shire, Kircudbrightshiro,  and  Wigtonshire — is, 
for  the  most  part,  eminently  good ;  yet,  as  a  gen- 
eral role,  all  bacon  which  is  intended  for  the 
genmal  market,  or  which  is  oured  in  any  oirenm- 
stances  with  a  view  to  pecuniary  return,  is  V>oth 
worse  fed  and  worse  prepared  than  such  as  is 
iuteuded  for  coutiumptiou  ou  the  spot.  The  very 
best  baoim  in  Engliuid  is  cured  in  Buckingham- 
shire, Gloucestershire,  Suffolk,  and  part  of  Hamp- 
shire ;  yet,  except  in  the  form  of  presents,  scarcely 
an  ounce  from  these  districts  ever  reaches  the 
markets  of  London. 

One  great  requisite  for  ol)taining  prime  bacon 
is,  that  the  hog  l>e  of  an  improved  lireed  ;  but 
this  we  defer  for  consideration  to  our  article  on 
the  Hoo.  Anothw  and  still  great<«  requisite  is 
that  the  hog  be  properly  led  and  &ttened,  cither 
in  a  clean  sty  or  upon  clean  grnnnd.  so  that  the 
flesh  and  the  lard  shall  be  of  lirm  texture  and 
agreeable  flavour.  In  Buckinghamshire,  where 
hog*8  flesh  is  the  only  animal  food  used  by  the 


agricultural  classes,  and  where  the  local  Imcon  is 
equal  iu  every  excellence  to  the  best  in  any  other 
part  of  Great  Britain— in  Olouoesteiahin  also, 
especially  in  the  royal  forest  of  l\<m,  where 
swine's  flesh  is  the  chief  food,  and  where  ihe 
forester  identifies  his  wealth  with  a  pair  of  fat 
hogs  in  his  Sty  and  a  pair  of  flitches  dT  bacon  in 
his  house — the  swine  feed  heartily  on  beech  raast, 
acorns,  and  tlie  other  edible  produetiotjs  of  the 
woodlands.   But  we  must  reserve  this  topic  also  i 
for  the  article  on  the  Hoo,  and  direct  our  pn-  \ 
sent  attention  to  the  third  great  requisiti^  the  j 
manner  of  preparing  the  bacon.    Yet  wo  must 
be  understood,  not  as  interfering  with  the  r^u-  . 
lar  ham-ourer,  or  vHth  any  party  who  tndes  in  : 
pork  or  bacon  which  he  does  not  rear,  but  simply 
as  affording  information  to  farmers  and  other 
hog  feeders,  who  kill  their  swine  either  for  do- 
mestic couttumptiou  or  U8  part  of  the  profits  of  a  \ 

farm.  j 

In  order  to  clear  the  stomach  of  food  and  the  | 
intestines  of  fieces,  and  to  prepare  them  for 
ing  properly  divested  of  all  the  mudgen  lard,  tiie 
animal  should  be  kept  from  eating  during  at  least  ! 
twdve  hours  previous  to  its  being  killed.  The 
proper  method  of  slaugliteriiig  is  so  universally 
known,  that  it  needs  not  be  described ;  and,  in-  , 
deed,  is  more  properly  the  work  of  tike  Tillage  | 
butcher  than  of  any  cottier  or  agricultural  opera-  : 
tive.    The  usual  manner  of  removing  the  hair 
and  producing  cleanness  and  smoothness  of  the 
skin,  is  to  lay  the  dead  animal  upon  a  table  or  ! 
broad  board,  to  scald  it  piece  by  piece  with  boil-  ' 
ing  water  from  a  tea-kettle  or  other  vcsseL  and 
to  scrape  or  shave  each  scalded         with  a  larg-? 
sharp-edged  knife.    In  most  iarm  houses  |>ork 
intended  for  home  nse  Ib  mere^  well  salted,  cot  i 
to  pieces,  deposited  in  kits,  covered  with  a  very 
strong  and  well  puriH-'d  brine,  and  kept  in  that  j 
situation  from  a  few  weeks  to  two  or  even  three  .! 
'years.  The  brine  should  be  made  sufllciaiitly 
strong  to  float  an  egg,  and  simmered  over  a 
gentle  fire  till  its  impurities  rise  t<«  the  surface 
and  bo  skimmed  ofl,  and  ought  not  to  be  poured 
upon  the  pork  tUl  quite  cold ;  and  if  the  bacon  lie  J 
in  the  brine  upwanls  of  two  years  before  being  li 
used,  it  is  superior  in  flavour,  firmer  in  its  fat. 
and  more  resistive  of  waste  when  boiled,  than  i;' 
kept  for  a  tshorter  period.     But  the  geueral 
method  of  proper  kiUing  and  preparing  for  the  | 
market  is  described  as  follows  by  Henderson  >—  ■ 

After  the  carcass  has  hung  all  niglit.  lay  it 
upon  a  strong  table  or  bench  upon  its  back,  cut 
off  the  head  dow  by  the  ears,  and  cut  the  hinder  ' 
feet  so  §u  below  the  hough  as  not  to  disfigure 
the  hams,  and  have  plenty  of  room  to  bang  thrm 
by.  Then  take  a  cleaving  knife,  and,  if  you 
choose,  a  hand  maUet,  and  divide  the  carcass  up 
the  middle  of  the  hac^bonc,  laying  it  in  two 
equal  halves.  Then  cut  the  ham  from  the  side 
by  the  second  joint  of  the  backbone,  which  will 
appear  on  dividing  the  carcass ;  then  dress  the 
ham  by  paring  a  little  off  the  flank  or  ddnny 
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part,  so  as  to  shape-  it  with  a  half  round  point, 
clearing  oti  anj  top  iut  that  may  appear.  Next 
off  the  sharp  edge  along  the  backbone  with 
the  knife  and  mallet,  and  glice  off  the  first  rib 
next  the  shoiilil-  r,  As  here  he  will  perceive  a  bloody 
vein,  which  you  must  take  out,  for  if  it  i«  left  in, 
that  part  is  apt  to  spoiL  Hie  eomere  mnat  be 
squared  off  where  the  ham  was  cut  out.  In  kill- 
in^  a  nnmber  of  swine,  what  sides  Tf>u  mny  huve 
da'ssed  the  first  day  lay  upon  some  llagB  or  boarUi^, 
piling  them  Qp  aerow  each  other,  and  giving  each 
ditch  a  powdering  of  saltpetre,  as  it  opens  the 
jyTes  of  th'-  flL-sh  to  receive  the  salt,  and  lasidL-s 
gives  the  ham  a  pleasant  flavour,  and  makes  it 
luore  juicy.  Let  them  lie  iu  titis  stute  about  a 
ireek,  then  turn  thooe  on  the  top  nnderoioet, 
giving  them  a  fresh  salting.  After  lying  two  or 
tbn  L  weeks  longer,  they  may  be  hung  up  to  dry 
in  i^ome  chimney  or  smokehouse.  Or,  if  the 
cnier  diooeee,  he  may  turn  them  over  again, 
without  giving  them  any  more  salt;  in  which 
state  tluy  may  lie  for  a  month  or  two  witlnait 
catching  any  barm,  until  he  hs^a  convenience  for 
drring  them.**  Bat  the  flit<^e8,  while  being 
edted,  .-h  >uld  be  laid  with  the  rind  nndemeatb, 
aad  placed  in  ?nch  a  popitinn,  either  ttpr>n  a  srnt- 
ti-red  trayoran  iuciined  plane,  as  to  allow  the  brine 
to  run  from  them.  A  smokehouse  iH,  iu  general, 
a  oKie  hat,  aixmt  seven  feet  high,  so  dosed 
on  all  sides  as  to  cause  all  the  smoke  to  ascend 
Ij  ?TnaIl  hole  in  the  roof;  thr  fuel  is  saw-du;Jt 
fpread  to  the  depth  of  five  or  six  inches  over  the 
whole  of  the  floor ;  the  fire  is  a  slow,  smoulder- 
icg.and  inflaming  combustion,  equally  supported 
thnjughout  day  and  ni^rht ;  the  flitches  and  hams 
are  wtili  rubbed  with  bran,  and  suspended  from 
the  Toof  or  from  oroas-bars  at  such  a  height  as  to 
reach  within  2^  or  3  feet  of  the  floor;  flitches 
are  hung  with  the  neck  downward,  and  are 
usually  well  enough,  and  without  much  loss  of 
weight,  dried  and  smoked  in  ft  fortnight ;  and 
thd  hams,  if  thoroughly  prepared  to  combine 
lusary  with  nutriment,  require  to  be  smoked  for 
a  considerably  longer  period,  and  lose  one-seventh 
or  one-sixth  of  their  weight.  A  very  small  smoke- 
boQM  will  serve  for  a  large  number  of  hogs^  and 
can  be  both  constructed  and  maintained  for  a 
trifling  expanse.  But  whenever  wood  fuel  is 
Uied  in  the  famihotiise  or  the  cottage,  the  drying 
and  naoking  are  usnally  effected  by  suspension 
13  the  chimney ;  and  the  use  of  oaken  billets  and 
r<ik(  n  I  rush  wood,  in  particular,  is  said  to  impart 
a  very  superior  flavour. 

The  bacon  and  hams  of  Backinghamshlre, 
which  have  the  reputation  of  being  the  best  in 
l^ritain,  are  prepared  accordin^j  to  a  dif- 
ftrent  method  from  Henderson's.  The  carcass, 
instead  of  being  scalded  and  shaven,  is  divested 
of  its  hur  by  singeing  with  straw  and  scraping. 
The  head,  the  tongue,  the  chine>.  and  the 
ehoulders,  are  paUed  in  the  ordinary  manner  of 
salting  meat ;  and  the  Uitcltes  and  the  hams  are 
plaofsd  respeotivety  apart  for  sepanate  treatment. 


Two  onnccs  of  finely  pnlvcrixed  saltpetre  are 
well  rubbed  over  each  Hitch,  e8i>ecial  care  being 
used  to  apply  a  larger  quantity  to  the  purts 
whence  the  ham  and  the  shoulder  have  been  re- 
moved ;  the  flitches  are  then  placed,  during  ten 
or  twelve  hours,  upon  the  salting  form ;  a  mix- 
ture of  seven  pounds  of  salt  and  a  pomid  and  » 
qu.'urter  of  coarse  moist  sugar,  is  heated  in  ft 
frying-pan,  and  so  stirred  as  to  attain  an  uniform 
temperature ;  the  flitches  are  rubbed  all  over 
with  this  mixture  in  as  hot  n  state  as  the  hand 
can  poiaibly  bear  it;  they  are  then  placed,  the 
one  upon  the  other,  in  a  salting-pan,  when  the 
brine  immediately  begins  to  form  ;  they  arc  well 
basted  and  rubbed  with  the  brine  and  turned 
twice  a^week,  the  under  flitdi  bting  placed  np> 
permost  at  every  turning ;  and  at  the  end  of  four 
weeks,  they  are  hnng  up  tf>  dry,  and  afterwards 
smoked.  The  two  hams  are  cured  simultaneously 
with  the  fiitdies.  Each  ham,  like  each  iitch, 
is  well  rubbed  with  two  ounces  of  finely  pulver- 
ized saltpetre;  it  is  then  placed,  dnrinp^  ten  or 
twelve  hour^  in  a  separate  dish,  with  the  rind  or 
back  part  downward ;  it  is  next  rubbed  with  ft  hot 
mixture  of  salt  and  sugar,  in  the  same  manner  as 
the  flitches,  with  the  simple  difference  that  only 
four  pounds  of  salt  are  mixed  with  the  1|  pound 
of  sugar  for  the  hams ;  it  is  then  put  into  a  salt- 
ing-pan to  make  its  own  brine ;  it  is  rubbed  and 
basted  with  the  brine  and  turned  every  day  dur- 
ing five  weeks;  and  is  then  hung  up  to  dry,  and 
is  afterwards  smoked.  The  two  brines  may  now 
be  miied  with  each  other,  and  with  half  a  pound 
of  moist  sugar,  and  may  be  boiled,  slcimmcd,  and 
cooled,  as  a  preparing  brine  for  a  further  luxury. 
A  number  of  aeats'  tongue;*,  salted  during  twenty- 
four  hours  to  make  them  disgorge,  and  a  numbw 
of  sheep's,  liogs',  and  deer's  tongues,  previously 
put  in  salt  for  a  few  hours,  may  be  immersed  and 
digested  in  this  general  brine  for  three  weeks, 
preparatory  to  their  being  either  immediately 
taken  to  the  table,  or  to  their  being  dried  and 
smoked.  The  flitches  and  the  hams  are  sus- 
pended on  nails  or  on  a  bacon-rack  in  the  ceiling 
of  the  kitchen,  till  they  are  externally  quite  dry, 
and  have  their  remaining  picUe  crystallised  upon 
their  surface  ;  and  they  arc  then  hunt?  in  the 
chimney  to  undergo  the  action  of  the  smoke  from 
the  wood  fires.  A  considerable  degree  of  the 
peculiar  excellency  of  Buckinjj^amshire  baoon  is 
thus  dependent  on  the  method  of  curing ;  but 
much  also  arise;?  from  the  domestic  use  of  wooden 
fuel,  and  still  more  from  feeding  in  the  woodlands, 
and  from  cleanliness,  nicety,  and  attoitivemss  of 
m.anagement. 

In  llarii])-;hire,  the  method  of  curing  is  very 
similar  to  that  in  Buckinghamshire,  with  this 
difference,  that,  for  the  flitches,  fbnr  pounds  of 
white  and  two  pounds  of  bay  salt  are  mixed  with 
two  pounds  of  coarse  brown  suc^ar  and  four  ounro!? 
of  sal  prunella,  and,  for  the  hams,  two  pounds  of 
white  and  one  pound  of  bay  salt  are  mixed  with 
two  pounds  of  brown  sogftr  and  three  cunoes  of 


Digitized  by 


Google 


i 


310 


BACON. 


sal  prrmoUa.  Alonp:  the  coast  and  in  the  islands 
of  this  county,  both  the  flitches  and  the  hams 
are  emoked  with  dried  eeapweed,  and,  in  oonse* 
qiicnce,  acquire  a  rich  and  delicious  flavour. — In 
yuUolk,  the  qnalitr  of  pork  is  much  inferior  to 
tha^  of  the  forest-fed  swine  of  Buckinghamshire 
and  (HoQoestenMre,  and  yet  tlie  qualitjr  ef  tnieon 
is  so  improved  ]>y  the  mode  of  curing  as  tu  lie 
little  if  at  all  inferior.  The  hi)t  pickle  fur  the 
flitdieB  consists  of  three  pounds  of  white  and 
two  of  bay  salt,  six  onnoaa  of  sal  pnindla,  and 
four  poandi  of  ooane  brown  sugar ;  and  that  for 
the  hams  consists  of  twu  yiomids  of  white  and  one 
pound  of  buy  salt,  three  pouuds  of  coarse  brown 
sugar,  four  ounces  of  saltpetre,  two  ounces  of  sal 
prandla,  a  few  grains  of  whole  blaok  pepper,  n 
few  grains  of  whole  Jamaica  pepper,  and  a  quart 
of  very  stale  stront^  alo, — thp  whole  purified  by 
heat  and  skimming,  boiled  till  nearly  dry,  and 
rubbed  into  the  faani9  in  as  hot  a  state  as  the 
hand  can  possibly  hear.  Both  flitches  and  hams 
arc  prepared  for  the  pickle  by  salting  and  twenty- 
four  hours'  disgorgement,  and  are  wiped  very 
dry  before  the  pickle  is  applied ;  the  flitches  are 
rubbed,  basted,  and  turned  tliree  times  a-week 
for  four  weeks ;  the  hams  are  basted  and  turned 
every  day  during  five  weeks ;  and  both  are  even- 
tually smoked  either  in  chimueysi  where  wood 
fbel  is  eonsuned,  or  dsewhere  with  leaves,  bmsfa- 
wood,  and  branches  of  trees  mixed  with  litter. — 
In  Yorkshire,  the  ctrrinfj  is  similar  to  that  in 
Buckinghamshire,  but  with  less  salt  and  more 
sugar;  and  the  smoking  is  efieoted  in  smoke- 
houses, with  wood,  shavings,  and  a  few  aromatic 
herbs,  tlie  fire  being  made  t-^  lulJer  and  yield 
a  profusion  of  smoke  by  means  of  wet  straw 
placed  on  the  top. 

In  Somersetshire,  the  flitches  axe  disgorged  nn^ 
der  salt  for  twenty-four  hours  in  wooden  troughs; 
they  arc  then  wiped  dry.  nnd  the  troughs  well 
washed  and  wiped ;  they  are  next  replaced  in  the 
troughs,  and  are'  nibbed  once  a^y  for  four  days, 
with  as  much  hot  bay  salt  as  they  wiH  absorb, — 
the  salt  being  heated  in  a  frying-pan.  and  ap- 
plied in  as  hot  a  condition  as  the  hand  can  bear, 
— ^tnd  the  flitches  being  turned  only  every  se- 
cond day  ;  they  then  remun  in  their  brine 
from  Iff  tt)  "21  l]ajs  according  to  their  kit:?,  and 
arr^  turned  on  every  second  day  of  tliis  period ; 
aud  tjuey  aro  fmally  hung  up  to  dry,  but  are  not 
smoked^^ — ^In  GHouoestershire,  the  Imcon  possenea 
so  extraordinary  excellence  from  superior  feed- 
ing that,  were  it  prepared  in  the  Buckingham- 
shire or  Suffolk  manner,  it  would  bo  surpassingly 
delietOQS;  but  it  is  cured  in  neariy  the  same 
method  as  that  of  Somersetshire,  with  the  simple 
difference  of  preparing  each  flitch  for  its  lirst 
doee  of  hot  salt,  by  rubbing  it  with  four  ounces 
of  saltpetre,  and  allowing  it  to  lie  three  or  four 
hours  till  the  saltpetre  is  absorbed. — In  West- 
moreland, each  hatn  is  hard  rul»bed  with  bay 
salt,  and  left  on  a  stone  bench  to  drain  off  its 
brine  ;  after  four  or  live  days,  it  is  again  rubbed 


with  bay  salt  mixed  with  about  an  ounce  of  finely 
pulverized  saltpetre ;  and  about  a  week  after  this 
second  rubbing,  it  is  hnng  np  in  the  chinmey, 
either  so  as  to  be  dried  by  the  heat  without  ex- 
posure to  the  smoke,  or  so  as  to  receive  the  fall 
fumigation  of  all  the  smoke  which  arines  from 
either  wood  or  peat. — ^In  the  bacon  eonnties  of 
Scotland,  the  general  method  of  curing  is  Hea> 
derson'p,  modifled  by  circumstances  and  lf>cali- 
tiesy  aud  very  extensively  substituting  the  use  of 
the  chimney  as  in  WestuMMrdand  for  that  of  flie 
smokehouse. — A  somewhat  general  practice  of 
late  years  lias  been  to  doctor  recent  salted  pork 
with  chemical  preparations  of  pyroligneous  acid, 
creosote,  aud  other  abominations,  applied  with 
the  brodi,  so  as  to  save  the  hbonr  of  thorei^ 
curing  and  of  smoking,  and  to  make  the  pork  ps» 
for  well  cured  and  well  smoked  bacon  and  ham; 
but  the  result  is  both  oflensive  to  a  nice  palate 
and  decidedly  hurtfiil  to  the  stomach  ;  and  the 
practice,  altogether,  classes  rather  with  the  adul- 
terations of  food  than  with  its  preparations. 

The  method  of  curing  and  smoking  the  cele- 
brated Westpbaliau  hams  might  seem  to  promiN 
the  best  model  for  preparing  prime  bacon ;  bat 
that  method  docs  not  very  widely  differ  from  the 
SuSblk  method  ;  axid  all  tlie  really  snj)erior  West- 
phalian  hams  owe  their  principal  excellence  to 
their  being  the  flesh,  not  of  the  domestic  ho;, 
but  of  the  wild  boar  and  the  stag.  A  method 
practised  and  published  by  a  writer  in  thef "trth 
volume  of  the  Magazine  of  I^uniibtic  Economy, 
appears  to  combine  all  the  good  points  of  both 
the  Westphalian  method  and  the  best  English 
methods,  nr  !  though  quite  too  refined  in  iti 
superadded  a])piiances  for  prrvducing  a  stiperiur 
flavour,  is  well  worthy  of  attention.  "  The  mo- 
ment the  hams  are  cat  from  the  h(^,*'  says  this 
writer,  "  they  are  to  be  rubbed  with  common 
s;i!t,  then  placed  upon  a  fTat  hoard  with  another 
over  them ;  aud  two  half-hundred  weights  placed 
upon  the  upper  board  over  each  ham.  Under 
this  pressure  they  must  remain  24  hours*  Tbey 
arc  to  T)e  then  taken  up  and  \riped  ready  for  tlie 
pickle,  which  must  be  thus  prepared  in  readi- 
ness. A  pound  of  bay  salt  and  one  of  ooromoa 
salt,  two  pounib  of  moist  sugar,  four  ounces  of 
saltpetre,  two  <  itp^  ^  of  sal  prunella,  a  quarte  r  rf 
a  ponnd  of  jumper  berries  bruised  in  a  mortar, 
three  bay  leaves,  a  sprig  of  thyme,  one  of  ewett 
basfl,  one  of  maijoram,  one  of  sweet  brier  if  it  is 
to  be  had,  and  one  of  tarragon,  also  a  fow.pepp«^ 
corns  and  grains  of  allspice,  are  put  into  a  sauce- 
pan with  a  quart  of  the  strongest  and  stalest  ale. 
The  whole  is  boiled  together,  keeping  the  sauce- 
pan covered  for  about  twenty  minutes.  AVhcn 
sufficiently  cool  for  tlie  hand  to  bear  it,  but  being 
still  of  a  high  temperature,  the  herbs  are  thruwn 
into  the  pickling-pan,  the  hams  placed  unmo- 
diately  upon  them,  and  the  whole  of  the  hot 
pickle  well  rubbed  into  the  hams.  The  brine  tg 
soon  formed,  and  the  hams  are  to  be  turned  in  it 
aud  basted  with  it  every  day  during  a  mouth, 
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i!  when  they  mtut  be  iaken  out,  dric  J  unJ  smoked 
in  the  following  manner.    ]>.  in;_';  Irani^  in  :i  large 
J I  obimiiey  without  a  grate,  a  layer  uf  drj  straw  is 
fl  pot  down,  upon  this  ft  lajer  of  mixed  shavings, 
I   next  a  layer  of  mixed  eftwdiut,  with  a  good  hftnd- 
||  ful  of  juniper  l»orrie?,  and  over  the  wliole  a  mnn- 
tle  of  wet  straw  or  litter,  which  makes  the  tire 
|l  smoulder  and  emit  much  smoke  without  boruing 
nfMSif.  The  dij  itnw  is  now  lij^ted,  being 
lifted  up  a  little  so  that  it  may  well  ignite,  and 
nhij  ciitch  the  eha"V"ing3  and  sawdust.  This 
BiuoLiag  must  be  repeated  several  times  until 
the  hams  are  quite  Hxjf  whtn  thej  must  be 
^aoed  in  the  warm  kitohea  upon  shelves  near 
the  firephice,  and  turned  twice  a-wpf^k.   To  cure 
bacua  by  the  same  process,  the  only  dili'erence  is 
tiiat  a  pound  each  of  oommom  and  bay  salt  are 
added,  and  the  sugar  reduced  to  :v  (xumd  and 
a-half.   All  the  rest  of  the  process  is  the  >an»e." 
— Ilmderson  on  tSirint  and  Bacon. — 77/^  Jfa<fazine 
§fDomatie  Eetmomy. — The  Board  of  AgrLevltun^t 
Riports  of  CouHiits. — MardnalTM  OiowmUrsIdre. — 
Thiih\i  Pi-'icnc'i^  JJiK^Hindry. —  Ti  >'  Knoidedfjt  Ho- 
ci&yi  British  liit^)andn/.  —  iiuniers  (ieorgical 
Etmift. — MacCidloch's  Commercial  Dieiiomry. 

BADOE&  A  genua  of  plantigrade  aainude, 
included  by  Lianteus  among  the  bears ;  but  now 
f  rming  the  distinct  genus  Mcle«.  The  common 
badger,  MeUs  vulgarit,  is  about  the  size  of  an  or- 
diniury  dog;  but  etaads  oonriderably  lower  on  its 
legs,  which  are  so  short  that  its  belly  seems  to 
touch  the  ground  ;  this,  however,  is  caused  hy 
the  length  of  the  hair,  which  is  very  long  ail 
over  the  body,  and  msJcee  it  seem  much  more 
balky  than  it  really  Is.  The  throat,  breast,  and 
belly,  are  covered  with  l>lack  hairs;  those  of  the 
upper  part  of  the  bodj  are  yellow-white  at  the 
bottom,  Uaek  in  the  middle,  and  ashy  gray  at 
the  point.  It  is  *  solitary  animal,  that  finds  re-> 
ftijn  remote  from  man,  and  digs  its- If  a  deep  hole 
wuh  great  a^iduity.  It  seems  to  avoid  the 
light,  and  seldom  quits  its  retreat  by  day,  only 
itediog  out  at  night  to  find  snbsistenoe.  It  bur- 
rows in  the  ground  very  easily,  its  legs  being 
short  and  stronp;,  and  its  claws  stiff  and  horny. 
Ag  it  contiuues  to  bury  itself,  it  throws  the  earth 
bdiind  it  to  a  great  distan^,  and  thus  forms  to 
itself  a  winding  hole,  at  the  l>ott<ora  of  which  it 
n'inains  in  s^ifoty.  As  the  fox  is  not  so  expert  at 
<iiggiug  into  the  earth,  it  often  takes  possession 
of  that  which  has  been  quitted  by  the  badger ; 
and,  some  saj,  forces  it  £rom  its  retreat,  by  lay- 
ing its  e«rcroraents  at  the  month  of  the  badger's 
holcL  This  animal,  however,  is  not  long  in  making 
itself  a  new  habitation,  from  which  it  seldom 
ventures  far.  When  surprised  by  dogs,  at  some 
distance  from  its  hole,  it  combats  with  desper- 
ate resolution;  fails  upon  its  batk,  defends  itself 
on  every  side,  and  seldom  dies  unrevenged  in  the 
midst  of  its  enemiea  The  bMlger*s  principal 
f  wd  i.s  roots,  frtiits,  snails,  and  worms.  It  sleeps 
tile  greater  part  of  it?  time,  and  thus,  without  bc- 
mg  a  voracious  feeder,  it  iiliil  keeps  fit,  particu- 


larly in  winter.   Beneath  the  anu8»  there  is  aU 

aperture,  opciiinf^  transversely,  which  exudes  an 
oleaginous  matter  of  an  extremely  fetid  odour. 

The  spotted  badger  is  of  a  white  colour,  marited 
with  reddish,  yellow,  and  dusky  spots.  It  i&» 
liabits  Kuri'pe  and  the  north  of  Asia,  ns  far  as 
th"  northern  provinces  of  Persia  and  China,  and 
in  Japan.  The  white  badger  is  said  by  Mr.  Bris- 
son  to  have  been  brought  from  New  York ;  it 
has  very  small  eyes,  and  very  short  legs,  and  is 
only  one  font  nine  inches  long,  with  a  tail  of  nine 
inches.  The  American  badger — the  sijjlcur  of  the 
Oanadians— inhabits  Labrador,  and  the  country 
about  Hudson's  Bay,  in  Korth  America.  This 
animal  has  a  strong  resemblnnce  to  the  common 
or  European  badgers,  but  is  somewhat  Bmaller, 
and  the  hair  is  longer,  more  soft  and  nlky ;  the 
ears  are  i<h  >rt,  and  of  a  wliite  colour,  edged  with 
Vdack  ;  the  head  is  uliite,  wilh  a  Idack  line  on 
each  side  running  from  the  forehead  close  to  the 
inner  comer  of  the  eye,  down  to  the  nose  *,  the 
hair  cn  the  back  is  four  or  five  inches  long,  bright 
brown  for  the  under  half,  then  bright  yellow, 
above  that  black,  and  white  at  the  tips;  the  legs 
are  short,  and  of  u  dark  brown  colour ;  having 
five  daws  behind,  and  only  four  before,  which 
arc  considerably  longer  and  larger ;  but  the  want 
of  the  fifth  claw  on  the  forepart  Ivcing  described 
from  a  dried  specimen,  may  have  been  owing  to 
accident.  Its  tail  is  coTered  with  long  dirty  yel- 
low hairs,  tipped  with  white,  having  the  ends 
dusky;  th<'  tliroat.  I.rea.^t,  and  belly  are  white ; 
the  fore-feet  have  only  four  toes.  It  is  uncertain 
whether  this  animal  possesses  the  orifice  under 
the  taiL  In  each  jaw  there  are  six  fore  teeth, 
one  tn  k  on  each  side  of  each,  and  four  grinders 
on  each  side  in  both ;  in  all  thirty-two, 

BADGKK  S  -  BAKE,  —  botanically  Aoonitum 
meloelenwn.  An  ornamental,  poisonous,  peren« 
nial,  tuberoiiii-r'ioted  shrub,  of  the  monkshood 
ffenii?.  It  {rrij-vvs  to  the  ljei;:ht  of  4  feet.  }>ro<luce3 
blue  flowers  in  June  and  July,  and  has  a  con- 
siderable resembbnce  to  the  common  monkshood 
or  well-known  Aconilum  napdlns.  It  is  a  hardy 
exotic,  and  was  first  introduced  to  Great  Britain 
in  1821. 

BAERIA.  A  very  beautiful,  hardy,  annual 
flowering  plant,  of  the  composite  tribe.  Only 
one  species,  the  golden-Tniiuthcd,  ic  :u  yet  kno^rn 
to  botanists ;  and  this  was  introduced  to  iireat 
Britain  from  California  in  1835.  It  grows  n  foot 
high,  has  a  yellow  flower,  and  may  be  sown  to 
bloom  from  .A]  ril  till  Juno.  • 

BAG,  A  curious  remedy,  in  old  farriery,  for 
restoring  or  whetting  the  appetite  of  a  horse.  A 
small  bag  containing  an  ounce  of  asafcetida  and 
an  ounce  of  powder  of  savin  was  fastened  to  the 
horse's  bit,  and  the  animal  was  kept  bridled  for 
two  hours,  two  or  three  times  Orday ;  and  as  soon 
as  the  bag  was  taken  off,  he  usually  felt  inclined 
to  ent.  One  bag,  of  course,  served  for  a  long 
period. 

BAGGING.   The  reaping  of  corn  or  pulse  by 
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chopping  it  with  the  nckle.  The  reaper  does 
not,  as  in  the  ordinary  method,  make  a  drnwin;? 
cut,  but  he  strikes  and  separates  the  steins  hy 
Mb  eate,  books  them  ap  towMrd  Mm,  and  then 
lays  thera  on  bands  as  in  ordinary  rciii^ng.  This 
method  makes  shorter  stubble,  or  lirincrs  awny 
more  straw  than  the  common  method ;  but,  uu- 
lees  OMcfollj  rad  dexteroustyoondaetedi  it  drops 
and  disperses  a  greater  number  of  stemi. 

BAIKIE.  A  species  of  binder,  for  attaching 
the  cow  to  the  stake.  Two  ropes  connect  a  short 
bar  of  hard  wood  with  a  perpcndicuhir  stake,  and 
are  firmly  ftstened  to  the  ber,  bat  have  mi  an^ 
nnlar  or  eliding  attachment  to  the  stake;  the 
lower  rope  paissos  under  tlie  neck  of  the  cow,  and 
is  permanently  attached  to  tlte  stake ;  and  the 
upper  rope  pMooB  above  the  aidmal*s  neek,  and 
is  temporarily  attached  t<>  the  stake  by  means  of 
a  knot  and  eye.  See  the  article  (Jow-llnrsn .  The 
word  baikie,  in  Scotland,  is  also  the  name  of  a 
kitf&en  fooFHioniered  bucket. 

BAIL  The  lesuritj  given  fur  the  defendant's 
appearance  in  a  procesf.  I5ail  is  priven  both  in 
dvil  and  in  criminal  actions.  In  civil  cases,  un- 
til fcbe  passing  of  the  aot  2^  WiVL  IT.  oap.  39,  bail 
was  either  co7nmon  or  upecial.  Common  bail  was 
taken  when  the  defendant  had  been  srrvoil  v  ith 
a  writ  of  capias,  by  the  sheriff  or  his  orticer,  and 
with  notice  to  appear,  by  his  attorney,  in  court, 
to  defend  the  action.  If  the  defendant  thought 
proper  to  a})pear  upon  this  notice,  his  appearance 
was  recorded,  and  he  put  in  sureties  for  his  future 
attendance  and  obedience.  These  sureties  were 
called  itttl,  heiag  the  same  two  imaginary 

persons,  John  Doe  and  Richard  Roe,  that  were 
pledges  for  the  plaintiff's  prosecution.  And  if 
the  defendant  did  not  appear  upon  the  return  of 
tbe  wvit»  or  within  a  diort  period  after,  the 
piMntSff  mii^ht  enter  appearance  for  him,  and 
file  common  bail  in  his  name,  as  if  the  defendant 
had  done  so  himself.  By  the  act  2°  Will.  IV.,  the 
appearance  of  the  defendant  is  by  entering  a 
memMaadnm  that  be  «tber  appear  in  penon  or 
by  attorney. 

Common  /ailwnf  tnl  ' n  only  in  actions  of  small 
concernment.  But  la  causes  of  greater  weight, 
sadb  as  aetions  upon  bond  or  qieoialty,  &o.,  where 
the  plaintiff  makes  affidavit,  or  asserts  upon  oath, 
that  the  catiso  of  action  amounts  to  i*20  or  up- 
wards, the  defendant  must  put  in  substantial 
•ureties  for  his  appearanoe,  which  is  called  /fj^f- 
ciaf  Intii.  And  in  such  cases  it  is  raquired  hy 
l.!*^  Car.  If.  St.  2.  cap.  2,  that  t}e>  true  cause  of 
action  shall  be  expressed  in  the  body  of  the  writ 
or  process.  Upon  the  return  of  the  writ,  or 
within  foor  days  after,  the  defendant  must  ap- 
pear, according  to  the  exiL^ency  of  the  writ.  This 
is  done  hy  putting  in  and  justifying  bail  to  the 
action ;  which  is  commonly  called  putting  in  bail 
eAow.  If  this  appearanoe  be  not  made,  and  the 
bail  taken  hy  the  nherifT  h/'frnr  are  resiKtnsible 
persons,  the  })laintiO'  Tnay  tlien  takr  from  the 
aheritr  an  ajMUguuieui  oi  the  bail-buiid,  :iud  bring 


an  action  against  the  sheriff's  bail.  And  if  the 
bail  accepted  by  the  sheriff  Ik;  insolvent  or  tin- 
qualitied  persons,  the  plaintiff  may  have  recourse 
against  the  sbertfT  himself.  The  general  qoafifi' 
cation  of  special  hail,  is  that  they  shall  be  house- 
holder?; e^r  freL'hohK'rs.  No  attorney,  attorn'-v's 
clerk,  sheriff's  officer,  or  bailiff,  can  become  bail 

The  ball  oioiv,  or  bail  U>  the  tutwHt  nnst  bs 
put  in  either  in  open  court,  or  before  one  of  the 
jiidp-f^s  of  that  cntirt  ;  or  if,  in  the  conntT}-,  lie- 
fore  a  comraissioner  appointed  for  that  ptirpose, 
and  transmitted  to  the  court.  The  bail,  or  sure- 
tiee,  to  the  number  of  two  at  least,  mast  enter 
into  a  recn;:rni7Anco  before  the  jnd^e  or  comniis- 
siiiner,  whereby  they  jointly  and  severally  under- 
take, that  if  the  defendant  be  condemn^  in  the 
action,  he  shall  pay  the  costs  and  condetnmtien, 
or  render  himself  a  prisoner,  or  that  he  will  jay 
it  for  him  :  wliieh  reco{mizance  is  transmitted  to 
the  court  in  a  slip  of  parchment,  entitled  a  fxiil- 
pitc$.  And  the  bail,  if  required,  nrast  jttMif^ 
themselves  in  court,  or  l)cfore  the  commissioner 
in  the  country,  by  swearing  that  they  are  h '  n?"^ 
keepers,  and  each  of  them  worth  double  the  sum 
for  vriiieh  they  are  bail,  after  paying  ail  theff 
debts.  This  practice  is  in  some  degree  analogeot 
to  the  ^f',,^J,i.','t,  or  inifuJ'ifi'o  of  tlie  Fii'man  lair. 

Bail,  in  criuitnai  ca^es,  is  taken  in  most  offences  , 
inferring  an  inferior  degree  of  guilt ;  but  not  m 
felonies,  and  other  capital  crimes,  because,  ia 
these  cases,  no  bail  could  be  a  security  equivalent 
to  the  actual  custody  of  the  offender's  person,  i 
Boili  by  the  common  and  statutory  laws,  it 
is  an  o^noe  against  the  liberty  of  the  snhjset, 
for  any  magistrate  to  reiiise  or  delay  to  bail  any 
person  bailable ;  and  it  is  expressly  declare  1  ^T 
statute  1°  W.  &  M.  st.  2,  cap.  1,  that  excessive  bad 
ought  not  to  be  required ;  but  it  must  be  left  to  *' 
the  courts  to  determine,  according  to  the  circum- 
stances of  the  cn?c,  what  hail  nhall  ho  called  ex- 
cessive. Bail  may  be  taken  either  in  court,  or, 
in  scone  particulttr  cases,  by  the  sberifT,  ooroner,  | 
or  other  magistrale,  but  most  frequently  by  the 
justices  of  the  {K-aco.  I>ail  can  Tie  taT;en  only 
where  the  imprisonment  ia  for  safe  custody  be- 
fore conviction,  and  not  from  prisoners  already 
convicted.  By  the  o\^  commoli  law,  all  fetonies 
were  bailable,  till  murder  was  excepted  by  sta- 
ttite :  so  that  persons  might  be  admit t^nl  tr>  bail, 
before  conviction,  almost  in  every  case  ;  but  the 
power  of  hailing  in  treason,  and  ia  divers  in- 
stances of  felony,  has  been  taken  away  by  sundry 
statutes.  It  is  apfrccd,  however,  that  the  c.>urt 
of  King's  Bench,  or  any  judge  of  that  court  in 
time  of  vacation,  may  hail  for  any  crime  iriialso- 
ever,  whether  treason,  murder,  or  any  other  «^  , 
foncf ,  necordinc^  to  the  circumstances  of  the  ca?^. 
The  statute  7^  Geo.  I V.  cap.  G4,  is  now  the  ruhng 
statute  as  to  hail  in  felony. 

BAILIFF.  An  officer  appointed  for  the  ad- 
ministration of  justice  within  a  certain  dieiric?. 
The  office,  as  well  as  the  name,  apjx^ar^  to  have 
been  derived  by  u&  frum  llie  French ;  and  it  is 

» 
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probable  that  our  shcrifis  of  counties  were  also 
^  aacieiitfy  called  lailij^  m  a  otmnty  is  akili 
j  uftcil  called  ^/r^//!*?,  or  ^ji'/M'-fV/-.    In  t!»e' statute 
;  of  Magna  Charta,  c.  Js.  and  14*^  Edw.  HI.  c.  9. 
'  the  word  bailiff  would  appear  to  comprehend 
)|  dterilTt,  M  w«il  M  bftiliflb  «f  hnndreds.  As  the 
kingdom  is  divided  into  counties,  so  every  county 
I  is  divided  into  hundreds,  within  which,  anciently, 
ji  the  people  had  justice  admimstered  to  them  by 
<;  the  sevenl  officers  of  every  ho&dred,  who 

the  bailifli   And  it  appears  from  Bracton,  that 
I  bailtiTs  i'f  hiuulrcda  might  anciently  hold  }>lea  of 
I  npjmi  and  npprorers.    But  these  hundred  courts, 
]|  certain  franchises  excepted,  have  been,  since 
il  that  time,  swallowed  ap  by  the  oonnty  courts; 
'  and  the  bailifT's  name  and  "ifrico  is  now  jn"own 
;|  into  contempt,  they  being,  iu  general,  merely 
o&ixTS  or  messengers  employed  to  serve  writs, 
•|       withia  their  liberties.   In  other  respects, 
[  however,  the  name  is  still  in  good  esteem ;  the 
I  chief  mapi<5tnite9  in  Tnany  towns  beinj?  call  ed  ' 
j'  baiiiffj :  and  sometimes  the  persons  to  whom  the 
1  (an  of  the  king's  castles  is  oomniitted,  are 
i  termed  buliffs ;  as  the  bailiff  of  Dover  castle, 
!  &c.  The  ordinary  ItailiiT^  aro  of  several  sorts : — 
'     Baififs  of  lifierties,  arc  those  who  are  appointed 
,  bj  every  lord  within  his  liberty,  to  ezeoute>pro- 
j  temtf  kc  Buliffa  of  Uberties  and  franchises 
,  are  to  be  sworn  to  t:iko  distresses,  truly  impanel 
'  jinr?.  make  n^turns  by  indenture  between  them 
j  uitdsherilTs,  k.c.,  and  arc  liable  to  punishment  for 
nafidoas  distresses,  by  fine  and  treble  damag^ss. 
B-iili/s  of  s/ten'Jfs,  or  sheriff's  officers,  are  either 
,j  haililTs  of  hundreds,  or  special  bniliffs.  Bailiffs 
,  of  hundreds  are  officers  appointed  by  the  sheriffs 
to  collect  fines  in  their  respective  distiiets ;  to 
I  summon  juries ;  to  attend  the  judges  and  jus- 
I  ticcs  at  the  assizes  and  quarter-session*?  ;  and 
also  to  execute  writs  and  processes  in  the  several 
;  baodreda.  But  «s  these  bailifiTs  of  hundreds  are 
generally  plain  men,  and  not  thoroughly  ddlful 
in  this  latter  part  of  their  office,  it  is  now  usual 
j  to  jnin  'rptriaf  Ka-'H^n  with  them.    The  sherifT 
t  fieing  uu^wcrable  for  the  iiiiiHlemeanours  of  these 
I  iaififis,  they  are  therefore  usually  bound  in  a 
Und  for  the  due  execution  of  their  offices,  and 
•  are  thence  called  hound  bailiff ^ :  which  the  com- 
;  mon  people  have  corrupted  into  a  much  more 
'  homely  appellation. 

Bailffiof  lords  of  mamrj!,  arc  those  that  Col- 
lect th(:ir  rents,  anil  levy  their  fines  and  nmerce- 
meots.  Such  bailiffs  can  bind  their  lord  by  such  | 
;j  sets  as  are  for  his  l^enefit ;  but  they  require  to 

iCt  on  ppecial  authority  in  other  cases,  &a 
jj    Buih'jT-  if  r.,. !:■;.<  If^iron,  summon  thoee  courts, 

and  execute  the  process  thereof,  &c. 
,     Bailiffs  of  huil>andri/,  arc  the  officers  belonging 
to  private  persons  of  property,  who  superintend 
the  infrri  .1    rvants,  regulate  their  labour,  kc. 

A  voter  bailiff  is  an  officer  anciently  established 
ia  aU  sea-port  towns,  for  the  searching  of  ships, 
ly  28**  Hen.  YI.  cap.  5.  Such  an  officer  still  ez- 
iits  in  the  dty  of  London,  who  superviies  and 


searches  all  fi^h  brought  thither,  and  gathers 
the  toll  on  the  river  Thames.  He  also  attends 

the  lord-mayor  in  his  excursions  by  water,  and 
marshals  the  guests  at  table.  He  can  al^o  ar- 
rest for  debt,  &c^  on  the  river  Thames,  by  war- 
rant of  his  superiors. 

There  arc  different  other  denominatious  of 
bailiffs  to  be  met  with  in  this  and  other  coun- 
tries ;  such  as,  jirorivcinl^  foytd^  itituraiU,  and 
keriudie  bailiffs;  bailiffs  of  Franosi  of  the  em- 
pire, of  boroughs,  &c. 

BAIT.  A  f.'od  of  oats  or  other  provender,  ac- 
companied with  a  brief  rest,  during  labour  or 
travelling.  Also,  a  lure  for  catching  a  fitih  or  a 
wild  landkuUmaL 

BAITING  OF  ANIM.NLS.  Tlie  atrocious 
practice  of  setting  a  small  spirited  animal  to  1)ite 
and  torment  a  lurge  and  dull  one,  at  the  risk  of 
being  gored.  The  animals  usually  employed  are 
the  dog  to  bait  and  the  bttO  to  be  baited.  Bull- 
l>aitin?r.  as  the  horrid  practice  is  called,  wa«?  for- 
merly a  ]<ul>bc  B(>ort  in  England,  and  continues 
to  be  a  public  sport  of  even  the  higher  classes  of 
society  in  Spain.  It  is  supposed  to  have  first 
occurred  in  tin's  coinitry,  at  Stamford,  in  1201), 
in  the  reign  of  John,  and  to  have  been  made  a 
custom  or  usage  of  the  manor  of  Tutbury  in  Staf- 
fordshire in  1374;  but,  in  consequence  of  the 
laudaMe  opposition  of  the  Duke  of  3)i  von^liire. 
who  was  Bti  ward  of  Tutbury,  and  of  a  number  of 
the  population  who  petitioned  against  it,  the 
Tutbuiy  bull  >  baiting  was  abolished  in  1778. 
Bear^iaiting,  in  the  latter  part  of  the  15th  cen- 
tury and  early  part  of  the  If'th,  was  practised 
for  the  brutal  amusement,  not  only  of  the  com- 
mon people,  but  of  the  royal  court  We  cannot, 
without  an  outrage  uptm  all  right  feeling,  de- 
s.-ribe  citlitfr  the  manner  or  the  Tisnal  incideiits 
of  a  bull-baiting ;  but  will  rather  quote  an  elo- 
quent invective  against  it,  uttered  in  1801,  by 
the  celebrated  Dr.  Barry :  "  What  a  prodigy  must 
he  be  in  a  f'hriitiun  land,  who  can  disgrace  his  na- 
ture liy  pui  h  fjifrantic  infamy,  at  which  the  blood 
of  a  hc^theu,  of  u  very  llottentot,  might  curdle  ! 
Two  useful  animals,  the  bull  who  propagates  our 
food,  and  the  faithful  dog  who  protects  our  pro- 
perty, to  be  thus  tormented  !  And  for  what  pTir- 
pose  ?  Does  it  tend,  as  some  luive  said,  to  keep 
alive  the  spirit  of  the  Bnglidi  character?  In 
answer  to  this  we  nnist  remark,  that  the  barbar- 
nn?  ?port.  if  sport  it  can  be  called,  was  unknown 
to  the  ancient  bravery  of  our  ancestors, — was  in- 
troduced to  this  country  in  the  reign  of  a  bad 
king ;  and  earnestly  do  I  pray  to  Almighty  God, 
that,  in  the  rc^gn  of  a  most  pious  and  benevtdent 
prince,  it  lie  for  ever  .-^ot  a.side.  Cowards,  of 
ail  men  the  least  unmoved,  can  both  inflict  iiud 
witness  cruelties.  The  heroes  of  a  bull-bait,  the 
patrons  of  mercenary  pugilists,  and  the  cham- 
pton!<  of  a  eoek  -  fi^'lit.  can  produce,  I  should 
think,  but  few  if  any  disciples  brought  up  under 
their  tuition,  who  have  done  service  to  their 
oountiy  either  as  wairiors  or  as  citiaens ;  but 
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abundant  are  the  testiinonies  which  have  been 
registtiid  at  th  •  i^ullowa  of  her  devoted  victims 
trained  up  to  these  pursuits."  The  drift  of  this 
invective,  and  of  the  whole  sermon  in  which  it 
oooun,  WM  to  pat  aa  end  to  an  annual  bulUbaiU 
ing  at  Wokingham,  in  Berkshire,  which  some 
Tnonied  savage  had  l)equeathed  property,  iu 
Ibbl,  to  establish  and  maintain. — iJanid'i  Rural 

BAKING  OF  BREAD.  The  art  of  reducing  meal 
or  flour  of  any  kind,  or  any  other  substance,  into 
bread.  This  art,  simple  and  necessary  as  it  may 
appear,  does  not  Mem  to  have  been  disoovered  till 
a  late  period  in  the  hietoiy  of  mankind.  The  ear- 
lier nations  knew  no  other  use  of  their  meal  than 
to  make  of  it  a  kind  of  porridge.  Such  was  the 
food  of  the  Roman  eoldicn  for  several  centuries, 
or  at  most  their  skill  proceeded  no  farther  than 
to  knead  unleavened  douL^'li  into  biscuits  or  cnkes. 
Even  at  present  there  are  many  countries  where 
the  laxniy  of  bread  is  unknown.  To  hake  bread 
properly  requires  many  precautions,  and  a  de- 
gree of  skill  which  can  only  be  chained  by  consi- 
derable practice.  It  is  owing,  perhaps,  to  this 
circumstance,  that  those  who  first  began  to  pur- 
sue baking  as  a  profes^on,  have,  in  their  several 
nations,  been  held  in  very  high  respect.  At 
Rome — into  which  re;?ular  bakers  seem  to  have 
been  introduced  from  Greece,  about  the  year  of 
the  city  583— thej  were  to  much  esteemed  as  to 
be  cocBSionally  admitted  into  the  senate.  To 
preserve  them  more  upright  and  honouralile. 
they  were  expressly  forbidden  to  associate  with 
gladiatoiB  or  comedians;  and  to  enable  them  to 
devate  thmr  whole  time  to  their  proper  businns, 
thcj'  were  exempted  from  fT,i:irdianKhips  and 
other  oitices  to  which  the  rest  of  the  citizens 
were  liable.  To  the  foreign  bakers  who  first 
piaotisad  ibis  art  in  Rome,  a  number  of  freedmen 
were  added,  forming  together  an  incorporation, 
or  college,  from  wliich  neither  themselves  nor 
their  descendants  were  allowed  to  withdraw  : 
even  tfa^  elfects  were  held  in  common,  and  no 
part  of  them  could  be  alienated.  Each  bake- 
house was  under  the  Kuperintendence  of  a  pa- 
tron, and  one  of  tiie  patrons  was  annually  elected 
to  preside  over  the  rest,  and  take  charge  of  the 
general  concerns  of  the  eoUege.  By  the  statutes 
of  England,  too.  bakers  are  coni^idered  as  superior 
to  the  general  order  of  handicrafts.  '*  Ho  man," 
says  the  22<*  Henry  Till.,  cap.  13,  for  using  the 
mysteries  or  sciences  of  baking,  brewing,  survey- 
int»,  or  writing,  shall  be  interpreted  a  hamlii  l  afl." 
In  XiOndoo,  and  indeed  in  most  of  the  towns 
throughout  the  kingdom,  they  are  under  the 
jurisdiction  of  the  magistrates,  who  regulate 
the  price  of  hn  ad,  and  have  the  power  of  fining 
those  who  do  not  conform  to  their  rules.  The 
two  kinds  of  bread  made  in  London  arc  distin- 
guished by  the  names  of  vfhittf  or  icheal&ftf  and 
/loif.^^fiofd,  vrhicli  differ  only  in  their  degrees  of 
l)urity.  Tlie  iiii^rctlients  of  bread  arc  flmir.  yea?t. 
water,  and  bait,  which  are  mixed  according  to  i 
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the  following  process: — ^To  a  pock  of  flour  an 

added  a  handful  of  salt,  a  pint  of  yea?t.  and  three 
quarts  of  water,  which  in  hot  weather  mubt  be 
cold,  in  winter  hot,  and  in  temperate  weather 
lukewarm.   The  oven  must  be  heated  more  than 
an  hour  before  tht*  hrcud  Is  intri^ducfd.  which  .i 
must  remain  thurc  three  liours  to  be  properly  ' 
baked.  For  furtiier  pai'liculars  concerning  bread, 
and  the  substitutes  used  for  it  in  various  nations,  ] 
see  article  Buead. 

BAKING  OF  LAND.    The  forming  of  a  hard 
skin  or  crust  on  the  surface  of  adhesive,  tena-  , 
cious,  and  finely  pulverulent  soils.  Thedrinning  | 
or  biJcing  is,  in  some  instances,  gradual  and  uni- 
form, and,  in  others,  sudden  and  mrrcly  occa-  ; 
sional.    When  it  is  gradual  and  uniform,  it  re-  | 
suits  from  the  excessively  argillaceous  nature  of  ' 
the  soil,  which  always  prevents  in  a  greater  or  , 
lesser  degree  the  neccs?ary  acratii  'ii  of  the  soil,  and 
can  l)e  prevented,  or  even  tolerably  well  corrected, 
only  by  altering,  the  mechanicsl  condition  of  the  j 
soil  by  the  intermixture  of  sand,  lime,  or  other 
arenaceous  or  calcareous  suhstaiices.  When  it  is  I 
sudden  and  merely  occasional,  it  occurs  in  dry, 
strong,  loamy  soil,  soon  after  sowing,  or  before 
the  soil  has  had  time  to  settle,  and  in  conse- 
quence of  first  a  fall  of  rain  and  next  a  play  of 
sunshine  ;  and  it  frequently,  to  the  great  dam.iOT' 
of  tlie  crop,  prevents  the  plumules  or  youug  stents 
of  the  eora-phnts  from  coming  up ;  but  is  usually  | 
prevented  by  the  practice  of  rolling  after  sow- 
inpf, — a  practice  which  so  con?  »!idat"s  the  soil  as  || 
to  render  sudden  wetting  and  drying  by  &ucce«-  1 
sive  rain  and  sunshine  imposrible.  Land  whidi  I 
is  sultject  to  being  baked,  and  which  csnnot  con- 
veniently he  improved,  ought  to  be  sf»wn,  as  often  , 
as  a  judicious  rotation  will  permit,  with  winter  i 
wheat  iHT  vetdies.  |' 

BALANCE.   The  name  of  a  sinjiil-'  u.achine 
for  ascertaining  the  weight  of  any  iiody,  or  f^-r  j 
finding  a  quantity  of  any  substance  equal  to  a  j 
given  weight.   The  balance  has  generally  been  j 
arrtnged  amcmg  the  mechanical  powers,  but  it  is  j  | 
evidently  only  a  particular  fpccies  of  th?  hwr  in 
which  the  two  anus  are  equal,  and  iu  which 
there  will  be  an  equilibrium  wlicu  tiie  power  and 
weight  are  equal  The  balance  consists  of  a  hori- 
zontal beam,  which  turns  round  an  axis  or  cen-  ' 
tre  of  motion  exactly  in  the  middle  of  the  beam. 
Tiie  two  halves  of  the  beam,  on  eadi  side  of  the    ,  I 
axis,  are  callsd  the  arms  of  the  balance.  From   1 1 
the  two  extremities  of  the  beam,  called  the  j-ouits 
of  x'^.fpemion,  are  hunp  two  scales,  in  one  <  f  u  I.ich  ' 
is  placed  the  substance  to  be  weighed,  and  in  the  I 
other  are  placed  weights  of  a  known  rosgnitude.  I 
The  equality  of  the  weights  in  the  two  scales,  or 
the  perfect  equiiiljrlum  of  the  balance,  is  known 
from  the  horizontal  position  of  the  beam.  In  the  i 
common  balance,  w  here  the  whole  machine  is    i . 
suspended  from  the  axi.s  of  motion,  a  slender  aim,    I  i 
called  the  tongne  of  the  b:Jance,  rises  perpen- 
dicularly from  the  centre  of  the  beam,  and  points    ^  | 
i  to  a  pai  ticular  part  of  the  handle  by  which  the    1 , 
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vrh'-h  a  BUBpeuded  whea  the  beam  ia  bori- 1 

zontaL 

The  perfeci  equality  of  the  two  weigbtc  tbos 

.  placed  in  cquilibrio  cannot,  however,  be  a  mat 
J    ter  of  certainty,  unless  we  know  that  the  U\o 
'  arms  are  exactly  equal.    In  order  to  determine 
thii^  w«  hfttie  only  to  make  the  weights  and  the 
bodj  weighed  change  places ;  and  if  the  arms  are 
'.  uneqnal,  there  will  no  l()ri::;er  be  an  equilihriuin, 
Bjr  this  means,  we  only  uiK^rtain  that  the  balance 

I  it  imperfect ;  but  we  may,  by  a  very  simple  pro- 
cess, tind  the  exaot  weight  of  any  body  P  by  an 

I I  iinperfi'ct  balance.  For  this  p!irp'>'5'-,  l"t  us  sup- 
1 1  pose  that  the  body  P,  placed  in  the  loft  hand 

scale,  is  exactly  balanced  by  the  weight  W  in  the 
I  right  hand  aoale.   Take  out  P,  and  snbetitate  in 
!   its  place  a  weight  P',  which  exactly  balances  W  ; 

then,  (hn?i2;h,  from  the  known  inaccuracy  of  our 
'   bakuoe,  V  m  not  equal  to  W,  nor  P'  equal  to  W, 
I '  yet  P  is  equal  to  the  wei^t  P',  beoause  they  are 
j   both  in  equilibrio  with  the  same  Weight  W,  in 
ji  the  same  circumstances. — The  Roman  steelyard 
I   is  an  instrument  for  finding  the  weights  of  dif- 
'  ferent  hodiee,  by  means  of  a  single  weight,  which 
i   isphoed  at  a  greater  or  less  distance  from  its 
fulcrum.  Ar  centre  nf  «(n«'ppnsii»n.    It  consists  of 
I   afcale,  and  sometimes  of  a  hook  placed  at  thc 
end  of  the  ahorter  arm  for  carrying  the  body  to 
I'  be  weighed,  and  of  a  weight  which  is  made  to 
I    «15fle  al'in^:  the  lon;jpr  arm.   When  the  body  to  be 
weighed  is  suspended  at  the  end  of  the  shorter 
'  tno,  the  constant  weight  is  slipped  along  the 
>  loag  arm,  till  the  eqailibiium  is  indicated  by  the 
tingri"  or  index.  AVh.  n  tliis  is  •  fTfct*'  ?,  th"  num- 
ber at  the  point  at  which  the  wt-iirht  rests,  indi- 
cates the  weight  of  the  body.    The  Danish  and 

I  Swedish  steelyard  is  a  lever  with  a  eonstant 
weight  fixed  at  one  extremity,  and  a  scale  for 

I I  holding  the  l>ndy  to  be  weighed  at  the  other  ex- 
tremity. Tiie  point  of  suspension  is  therefore  va- 
mbte,  and  is  generally  a  ring,  whidi  is  moveable 
along  the  lever  till  an  equilibrium  takee  place. 

I     la  b.-i'ancLS  whnre  vnry  nreat  rc  curacy  is  re- 
'  quired,  the  beam  is  not  supported  by  buspeuaion, 
l'  bat  has  a  fine  edge  of  steel  for  its  axis,  which 
I    rests  upon  steel  plaju-^.    The  horizontal  p<isition 
of  the  lie.i'.ii  is  in  tfiis  oa.^e  deteriiiin>Ml,  by  o\>- 
serving  when  the  extremities  of  the  arms  point  to 
I  the  lero  of  two  ivory  scales  fixed  in  the  maho- 
'  gany  frame  in  whieh  the  instrument  is  placed, 
I  the  line  joinin;^  tli  -  tuM  zeros  having  been  pre- 
viously placed  in  a  iioi  i/.ontul  position,  by  levels 
fixed  in  a  mahogany  frame.   The  beams  of  these 
I  delicate  balances  eometimee  consist  of  a  plain 
■  cylindrical  rod,  of  a  double  cone,  whose  vertices 
fjrni  the  pf>int3  of  suspension,  or  of  a  Iraniein 

I  the  form  of  a  rhouil  us. 

'  I  BALAVINUa  A  tuts  of  insects,  of  the  wee- 
vil tribe.  One  of  the  species  inhabits  the  aoom  ; 
and  hence  the  name  balaniaus,  which  is  derived 

I I  from  a  Greek  \vord  meaning  an  acorn,  is  applied 
I  to  the  whole  genus.  But  (he  speinee  beet  known 
,  to  CQltivatoia  of  the  aoU  ia  JBtitmiiuu  nmum,  or 


the  nut  Wf'evil.    This  species  is  described  as  fol- 
lows by  Mr.  Stephens:  —  "Slightly  depressed, 
black,  densdy  dothed  with  fiavesoent  or  griseous 
puooscenoe,  with  deeper  shades  and  irregular 
fascisB  ;  head  furnished  with  a  very  long  and  i 
slender  rostrum,  which  is  outwardly  rufous ;  tho-  | 
rax  subearinated ;  eeutellnm  flavescent  or  whitish ;   | ' 
elytra  (not  covering  tho  extremity  of  the  abdo-   j  | 
men),  punctate  striated,  the  intcrsticep  thickly  i 
rugulose  i  body  beneath  also  pubescent,  with  the 
pubeeoenoe  very  dense  on  Hie  anterbr  angles  of  I 
the  breast;  legeduU  fermginous,  the  Joints  eomo- 
wlvit  piccmjs ;  femora  acutely  dfntnte ;  antennas 
dull  ferruginous ;  length,  from  three  to  hve  lines." 
Its  form  and  appearance— as  well  indeed  as  those 
of  the  whole  genne— exhibit  a  oloee  rseemblance  i 
to  the  ct'nn.s  ANTUoyoMrs;  but  the  proboscis  is  ! 
US  long  as  the  wliole  body,  very  elend(  r.  and 
considerably  arched.    Early  in  August,  when  tiio    ,  1 
bead  nut  is  eoft  and  immature,  the  femele  of  the 
Balaninm  nuciim,  with  her  long  polished  beak, 
drills  a  hole  in  the  nut,  and,  by  means  of  her 
ovipositor,  introduces  an  egg  through  the  hole  ; 
in  the  oonrse  of  aboat  a  fortnight,  the  larva  is 
hatched,  and  begins  to  Ibed  upon  the  kernel  and 
tho  surroundinjj  pulp  ;  and  when  full  grown,  it 
either  widens  tho  hole  through  which  the  egg  I 
was  deposited,  or  bores  another  hole  with  its 
mandibles,  and  egresses  to  bury  itself  in  tlio 
^arth.  and  there  effect  its  transition  through  the 
state  of  a  pupa  to  that  of  a  beetle.   The  larva  is 
short,  thick,  and  fleshy;  it  lies,  when  at  rest,  in 
the  form  of  a  semicircle ;  it  has  neither  hairs  nor 
bristles,  but  h  thickly  covered  with  mintite  tuber- 
cles ,  and  it  d-)e8  not  appear  to  have  cither  eyes 
or  legs.    Tlie  pupa  is  of  a  pale  colour ;  it  has  two 
projjeoting  points  at  its  hinder  extremity;  and 
its  head  and  its  rostrum  arc  distinctly  formed. 
Either  lialaniunf  niiriio),  or  sume  inHcct  eo  lilre  i 
it  as  to  have  been  mistaken  for  it,  iias  of  lute  ! 
years  attacked  the  plants  of  some  English  vine- 
ries.   It  abounds  on  the  omtinent  and  in  some 
districts  of  England,  but  i?  comparatively  rare  in 
Scotland.    One  of  the  best  methods  of  destroy- 
ing it  is,  in  the  end  of  June  or  the  beginning  of 
August,  to  shake  the  bushes  or  beat  them  witii 
a  pnlo,  and  to  colloct  the  insects  as  they  fall 
either  in  an  insect-net  held  below  the  bushes,  or 
on  a  sheet  spread  upon  the  ground. — Ultutrdtiom* 
0f  British  EiUomdogy. —  QmrUrly  Joumtd  of 
Aqricuft'irf. — Loudoiis  Gardrnn-^s  Afa^azinf. 

BALK.  A  piece  of  aralile  land  !•  ft  unploughed, 
either  through  careless  muuugeuiuut,  or  by  pro- 
digal waste,  or  with  design  to  serve  as  a  boun- 
dary, or  for  some  other  purpose.  Balk  is  also 
the  nani'^  of  the  summer-beam  or  dorm  an  of  a 
house  i  and  balks  or  bawks  are  poles  laid  over  a 
stable  or  other  building  for  a  roof. 

BALL.    Any  thing  rotund  or  globular.  But 
the  word  is  technically  used  in  farriery  to  desig- 
nate a  cylindrical  or  egg-shaped  mass  of  roedi-  I 
cine,  tightly  skinned  with  paper,  and  adminis- 
tered aa  a  doee  to  a  horse.  Ahallfinthietechni- 
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cal  sense,  has  the  same  convexuence  of  form  iii 
fkniery,  at  a  pill  h«6  in  medicine  for  the  haman 

subject.  It  may,  of  course,  be  exceedingly  varied 
in  composition,  but  it  ought  to  be  mnde  up  with 
oil  rather  than  with  honey  or  syrup,  aud  to  be  ad- 
ministered with  only  a  tMn  peUiele  of  oiled  paper 
and  in  as  fresh  a  state  as  possible,  before  it  has 
had  time  to  harden.  It  on^ht  never  to  weigh 
more  than  an  ounce  and  a-half,  or  to  measure 
more  than  an  indi  in  diameter,  and  three  inches 
in  length.  An  inetmment  called  a  balling-iron 
is  poinetimfs  used  for  administering  it  ;  but  is 
quite  as  likely  to  inflict  mischief  as  to  afford 
facility.  The  heat  method  of  admin^ration  ie 
described  as  follows  by  Mr.  Youatt :— **  The  horse 
I  should  he  hacked  in  the  stall ;  tlie  tnnirne  s!i>>ul(l 
I  be  drawn  gently  out  with  the  left  hand  on  the 
off  side  of  the  mouth,  and  there  fixed,  not  by 
oontinuing  to  pall  at  it,  but  by  pressing  the 
fingers  against  the  side  of  the  lower  jaw.  The 
ball,  bein^  now  takt-n  between  the  tips  nf  the 
i  fingers  of  the  right  baud,  is  passed  rapidly  up 
I  the  month,  as  near  to  the  palate  as  possible,  un- 
til it  reaches  the  root  of  the  tongue.  It  is  then 
delivered  with  a  slight  jerk  ;  and,  the  hand  being 
I  immediately  withdrawn  and  the  tongue  liberated, 
I  the  ban  is  foroed  through  the  pliBiynjc  Into  the 
oesophagus.  Its  passage  should  be  watoheddown 
the  left  side  of  the  throat ;  and  if  the  passage  of 
it  is  not  seen  going  down,  a  slight  tap  or  blow 
under  the  chin  will  generally  cause  the  horse  to 
swallow  it,  or  a  few  gulps  of  water  will  convey  it 
into  the  stomach."  White  says,  with  respect  to 
the  hard  or  soft  state  of  a  ball,  "  it  should  be 
made  more  or  less  sduble,  according  as  we  wish 
it  to  operate  upon  the  stomach,  large  intestines, 
or  rectum  ;  fur  those  medicines  which — like  gam- 
boge— are  readily  dissolved  in  the  stomach,  arc 
quick  and  violent  iu  their  effect^  and  liable  to 
derange  the  ftmetions  d  this  visoos;  while  those, 
on  the  contrary,  which  are  not  ho  easily  soluble, 
pass  through  a  large  portion  of  the  intc-ftinal 
canal  before  they  take  efiect.  Thus  colocynth, 
whose  active  principles  reside  both  in  soluble  and 
insoluble  elements,  has  a  wide  range  of  operation; 
and  aloes,  which  are  still  farther  insoluble,  pass 
through  the  whole  alimentary  canal  befuru  they 
are  sufficiently  dissolved,  and,  consequently,  act 
more  espeoaliy  upon  the  rectum  than  any  other 
bowel.  This  enables  the  practitioner  to  vary  the 
effects  of  different  medicines,  by  rendering  tlieni 
more  or  less  soluble;  and  we  know  by  experience 
that  the  operation  of  aloes  Is  quickened,  and  its 
tenden  -v  to  irritate  the  rectnrn  ditninit-hed,  by 
i  combiuiiigit  with  soap  or  an  alkaline  salt.  Thus, 
when  it  is  wished  to  empty  the  large  bowels  only, 
and  aloes  be  administerad  for  this  purpose,  they 
should  be  sufficiently  soflencd  with  water  or 
treacle  to  cause  them  to  act  with  greater  expe- 
dition. With  respect  to  cordial  halls,  they  should 
always  be  made  very  ea^  of  solution,  aa  they  are 
intended  to  act  principally  on  the  stomach;  and 
those  hallB  that  contain  turpentine  or  any  resin>  | 


oas  substance,  should  always  be  combined  with 
soap^  otherwise  they  become  Teiy  hard  and  are 

dissolved  with  difficulty.  When  many  balls  are 
made  at  one  time,  great  care  shonld  lie  taken  to  ' 
mix  the  powders  well  together  before  they  are 
formed  into  a  mass,  in  order  tiiat  all  the  balls 
111  ay  contain  an  equal  proportion  of  the  ingredi* 
ents  of  which  they  are  corapo«i  d." 

BALLOTA,  —  popularly  Stini-iu^  Jiorehouiul. 
A  genus  of  hardy,  perennial,  beibaceous  plants, 
of  the  labiate  tribe.   They  are  oiosdy  rdated  to  ' 
the  horchouud  and  motherwort  genera  ;  and  de- 
rive their  name  from  the  offensive  circumstance 
of  their  having  a  fetid  smelL  Both  the  black  j 
and  the  white  species  are  weeds  of  Britain,  in-  I 
Testing  liedges,  and  growing  to  the  }i.-iglit  of  two 
feet.   The  common,  the  two- rowed,  and  the  gray 
species  have  been  introduced  from  respectively 
Continental  Europe,  India,  and  Nepaul ;  tiie  ori- 
ental  and  the  woolly  species  are  now  regarded,  | 
the  former  as  a  horehound,  and  the  latter  as  a 
motherwort;  and  an  ornamental  species,  called 
the  elegant  or  the  ashy,  was  introduced  a  few 
years  ago  from  NcpauL— Balk^  18  also  the  bo- 
tanical specific  name  of  the  sweet  acorn,  an  or- 
namental deciduous  tree  of  the  holly  genus,  a 
native  of  Barbery,  and  growing  to  the  het^t 
of  between  20  anid  30  ftot. — Ballota  is  like^visc  , 
the  botanical  spf'cific  name  of  the  Barbary 
an  evergreen  timber  tree  of  the  oak  genus,  a  na- 
tive of  Barbery,  uid  growing  to  the  height  <tf 
about  60  feet.  | 
BALM, — lH)tanically-T/(rf?'^.  A  genus  of  hardy,  ' 
herbaceous  plants,  of  the  labiate  family.    It.«  bo- 
tanical name  melissa  means  a  bee,  and  alludes  to 
an  abundant  secretion  of  honey.  Three  spedea  , 
of  recent  introduction  are  cultivated  for  omar  j 
mcut ;  and  the  heart-leaved  epecips.  also  of  re-    j  i 
cent  introduction,  is  cultivated  for  medicinal 
purposes ;  hut  the  garden,  common,  officinal,  and 
well-known  species,  Jfelissa  o^cinalU,  is  culti- 
vated at  once  for  the  pleasant  lemon  odour  of  its  ^ 
leaves,  and  for  the  uses  of  medicine  and  the  kit- 
chen. Two  spedes  formerly  included  among  the 
balms  are  now  assigned  to  the  catmint  genua; 
and  three  other  species  formerly  included  among  i 
the  holms  are  now  assigned  to  the  calamint  genus. 
The  offidnal  speeiee  grows  wild  in  the  south  uf 
Europe  and  on  the  mountains  near  GeneTa,  and 
wa.^  introduced  to  Grt  at  Britain  during  the  hit-  j 
ter  half, of  the  Itilh  century.    Its  stem  is  augiiiar  | 
and  branching,  and  ^rows  to  the  iicight  of  from 
12  to  84  inches;  its  leavesare  huge  and  Indented^ 
and  grow  in  pairs  at  the  joints  of  the  stem,  the  | 
lower  ones  standing  >ipon  long  fx»t?talk9 ;  and  the 
flowers  are  white,  bloom  from  June  till  Uctober, 
and  grow  in  loose  small  bunches  at  the  wings  ^ 
the  stalk,  in  whorls  standing  upon  single  Ibct- 
stalks.    Its  principal  varieties  are  the  Rornnn.  ' 
with  soft  hairy  leav^  and  the  variegated,  with 
stri  ped  leaves.  The  plant  has  long  bcMi  esteemed 
cordial,  cephalic,  and  good  f  i  most  disorders  of  > 
I  the  head  uid  nerves,  and  has  been  employed  Ibr 
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(he  pnpmldxm  of  tea  and  of  a  medidnal  water. 

It  U  eosilj  propagated  by  dividing  the  root ;  and 
it  needs  no  other  cnltnre  thnn  beinj^  kept  clean 
from  weeds,  and  being  deprived  ot  its  decayed 
fltaUM  in  auttttnn. 

BALM  (BASTART))  — botaaiadlf  iftf*«M.  A 
«nial!  eenns  of  hardy,  herbaceows,  sweet-smelling 
plants,  ot  tiic  labiate  tribe.  It  is  very  nearly  al- 
lied to  the  balm  genus,  aad  deiivee  ita  botanieal 
Mine  from  the  same  ^eanat  chanctecietio  fea- 
ture. The  melissa  -  leaved  species,  "r  ^-'  nimnn 
bttKard  balm,  Mditiia  mdUta^hifUum^  grows  wild 
in  tbe  woods  of  Kngland,  has  a  hd^t  of  aboat  a 
foot,  end  produces  a  flMh-<K>loared  flower  in  May 
and  June.  The  g^reat  flowered  species.  }MUlu 
vifaiuiijlora,  also  grows  wild  in  the  woods  of  Eng- 
land, and  produces  a  white  flower  in  May.  A 
|hat  of  either  of  theee  epecie^  when  beginning 
to  be  dry,  is  highly  fragrant. 

BALM  (MOLDAViAN),-^botaTuoiilly  Jhoco- 
ce^iolum  Moldacicuin,    An  oruauieut&l  uuuual 

phnt,  of  the  dragonVhead  genus.  It  i>  a  native 

of  Moldavia,  and  was  introduced  to  Great  Britain 
alwut  the  end  of  the  inth  century.  Its  stem 
grows  to  the  height  ot  Xaor-JA  inches ;  itb  loaves 
are  oblong  and  serreted;  and  its  flowers  appear 
in  whorls  round  the  stem  at  every  joint,  and 
bloom  in  July  and  An^^iist.  The  normal  plant 
has  Uue  flowers ;  and  a  widely  diflfused  and  <^uite 
pensanent  variety  has  white  flowers.  Moldavian 
bafan  hM  a  strong  balsamic  fragrance.  Most  of 
the  old-introduced  gpccies  of  dragon's-head  ap- 
pear to  have  been  at  one  time  called  Moldavian 
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remarkable  for  the  brillianoe,  variegations,  and 

singular  appearance  of  their  floAvers.  Their  habit 
is  peculiar;  and  their  fiorificatioii,  their  einl'rro, 
and  their  capsule,  resemble  those  of  respectively 
the  fumitory,  theflaz-plant,  and  the  wood>«orreL 
Nearly  twiMity  i^iteciea  of  the  ^^enus  balMmina  aro 
kni.wu  to  botanists  :  ten  have  lieen  introduced 
to  iireat  Britain ;  and  nine  of  these  ten  have 
been  introduced  within  the  last  tliirty  years. 
The  longest  and  beet  known  species,  often  called 
emphatically  the  bal>am — BalMmina  hortetuM — 
but  formerly  Impatiem  baUamina — is  hardier  and 
taller  than  the  other  species,  yet  snfllcientl  jreseni* 
blca  them  to  1  le  an  acetiratt  t  \ ;  i  of  the  whole.  It 
is  a  native  of  the  Kiust  Indie^i.  and  was  bruught  to 
Great  Britain  about  the  end  of  the  listh  century. 
Its  stem  is  succulent,  branchy,  and  scmi-pellucid} 
and  rises  from  the  height  of  from  one  foot  to  three 
feet ;  it?  leaves  are  lonpr,  f^poar-sliajied,  and  per- 
rnti  d  ;  and  its  flowers  are  larpc  dilicate.  very  di- 
versibed  in  colour,  but  utiuaily  wbit«;,  red,  or 
striped,  and  bear  a  oonsidendila  resembfamoe  to 
those  of  the  carnation,  but  are  much  more  deli- 
cate in  both  tint  and  texture.  So  exceedingly 
playful  is  the  plant,  that  no  two  plants  of  one  sow- 
ing bloom  allkey— theflowen  differing  in  doable* 
ness,  in  size,  in  int>ludon,  Sttd  particukrly  in 
coL  ur  and  tint.  It  and  the  coxcomb  are  at 
present  the  most  fashionable  tender  annuals  in 
cultivation ;  it  is  annually  taised  in  great  num- 
bers in  pots  fur  placing  in  windows,  {dunging  in 
iMirdcr."*,  and  eoutrlbuting  to  the  Ptimmer  and 
autumn  occupancy  of  greenhouses ;  it  is  easily 
raised  in  good  soil,  in  the  ttsual  manner  of  tender 


BALM  09  OILEAD,~botanica]lf  Zhaoeoe-  ,  annuals;  and  it  has,  itf  kte  years,  been  succcss- 


I  phaluin  caf'i!ri>,,yf',    A  tender,  tube rons-rooted, 
ornamental  plant,  of  the  dragon  s-head  genus. 
I  It  is  a  native  of  the  Canary  Islands,  and  was  in- 
I  <vodttoed  to  Great  Britain  about  the  end  of  the 
I7th  Century.    Its  popular  name  isec-ms  to  allude 
'i  to  a  stroDp^  rf";inotis  fragrance  wiiich  its  leaves 
'  emit  on  being  rubbed.   Several  s<£uure  stems  rise 
<  from  each  root  to  the  h^ght  of  about  3  feet»  and 
'  are  ligneous  in  their  lower  parts ;  the  leaves  arc 
compound.  *jMonfr.  pointed,  serrated,  three-lobed 
or  tive-lobed,  aad  situated  in  opposites  at  the 
,  joiatsof  llie  stems;  and  the  flowersare  of  a  pale 
blue  or  pale  purple  colour,  and  are  prodooed  in 
short  thick  spikes  on  the  topof  the  stems.  Though 
<isss(4  as  a  greenhouse  plant,  it  can  live  through 
aianjra  winter  in  a  shdtwed  border  in  most  parts 
ef  Itagland,   It  is  propagated  from  either  seeds 
or  cuttings.    See  Bai.samopbsdeoii. 
I     BALM  OF  GIL1::A1>  Fill.   See  Fib. 


fully  propapxted  from  cuttings  for  blooming  in 
winter,  'i'iio  cuttings  are  treated  in  the  t$ame 
manner  as  the  pipings  of  pinks,  and  may  be  struck 
in  a  rather  long  succession,  from  midsummer  to 

an  advanced  period  in  autumn.  If  treated  with 
artistic  skill,  the  fl'^wers  of  their  plants  may  be 
remarkably  double,  and  as  large  as  a  crown-piece ; 

but  if  badly  treated,  thejwiU  either  not  Buooeed, 
or  produce  tinj  plants  and  utterlj  worthless 

flowers. 

BALSAM  (YELLOW).  See  Todch-mb-Not. 
BALSAMODEKBBON.   A  genus  of  oriental 
balsamic  trees,  of  the  turpentine- tree  tribe.  Five 

species  have  been  deKcriV>ed  by  botanists,  but  only 
one,  the  Ccyba  species,  has  been  introduced  to 
the  hot-houses  of  Great  Britain.   The  spedes 

opofiolsamvm  and  GileademcjidiA  opobalssmum, 

bain;  t  '?ikad,  or  balm  of  ^Tecca,  by  incision  of 
their  trunk,  xylobalsamuro  by  the  boiling  of  their 


BALSAJ^I, — ^botanicaUyiia/MffiiVia.  A  genus  of :  branches,  and  carpobalsamum  by  pressure  of 
very  beantiliil,  tender,  annual  plants,  forming  |  their  fruit ;  and  in  the  periods  of  sacred  history, 

the  tvpe  of  the  natural  order  Palsaniinctc.  Thi?  they  possessed  a  celebrity  in  Canaan,  but  now  are 
order,  howevtr,  includes  only  tlie  additional  spe-  no  longer  to  be  met  with,  even  in  gardens,  m  the 
des  impaliens,  and  was  furuierly  treated  as  one  j  vicinity  of  Gilead.  The  species  myrrha  ^dlxUo/f 
gmos,  under  the  name  of  unpatien*.  AU  the  natives  of  Arabia,  yield  the  well-known  myrrh  of 
epecie8,withonlyone  exception,  are  annuals;  they  scripture,  and  of  commerce;  and  the  red  and 


amount  to  upwards  of  thirty;  they  are  fDuci- 
pally  natives  of  tropical  countries ;  and  they  are 


resinous  timl>er  of  the  latter  is  a  common  article 
of  sale  in  Kgypt.    The  Ceylon  species,  Ze^lani- 
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BALSAM-POFLAE. 


BALSAM-TREE. 


1 


0tMn,  fonnerly  oaUed  Amjfri*  Zej/lamiea,  iHU  grow 
with  U8  to  tike  height  of  30  feet,  and  i>  propa- 
gated from  cuttings  in  peat  and  loam. 

BALSAM-POPLAR,  or  Tacamahaca— botani- 
cally  Populiu  btdtamifem.  A  timber  tree  of  the 
poplar  genus.  It  is  a  native  of  North  America, 
and  was  introduced  t.)  Groat  "Brituin  near  the 
close  of  the  17th  century.  It  grows  to  the  height 
of  ftbo^t  70  feet,  and  hiw  la  imponng  and  even 
majestio  ftppearance.  A  ahoot  of  it  has  been 
known  to  prow  ten  feet  in  one  summer,  with  a 
diameter  near  the  base  of  about  an  inch.  A 
young  shoot  has  five  angles;  but  the  bark  of 
these  angles  ia  so  extended  bj  futare  growth,  as 
to  leave  only  trace?  of  the  angles  in  tho  older 
branches.  The  bark  of  the  tree  is  Kiuooth,  and 
of  a  whitish  coluur.  llanbury,  hrst  referring  to 
the  angles  of  the  young  ahoota  and  then  noticing 
the  whole  tree,  says,  "  This  gives  the  tree  in  win- 
ter a  particular  look  ;  for  at  the  base  of  each  bud, 
they  curve  over  and  meet.  Thus  there  will  be 
between  emrj  bad,  ibnned  by  the  bark,  flguree 
like  niches,  as  it  were,  of  public  buildings,  though 
with  an  upright  in  the  middle,  at  the  top  of  each 
of  which,  like  an  ornament,  is  seated  the  bud,  for 
the  future  dioot  or  leaf.  These  bade  are  only  to 
be  found  on  the  younger  branches ;  but  the  figure 
is  retained  on  the  bark  of  the  older  without  th«>6e 
ornaments.  But  of  all  the  trees  in  a  collection, 
none  more  t^reeably  by  its  leaves  entertains  us 
than  this,  whether  we  consider  their  colour,  fig- 
ure, or  size.  The  colour  is  a  li^ht,  ginning  p^reen, 
wiiich  is  heightened  in  the  autumn  by  the  strong 
midrib,  and  the  large  veins  that  issue  from  it, 
taming  to  a  led  odour ;  the  leaser  ti^b  also 
being  in  some  degree  affected,  occasions  upon  the 
same  leaf  a  sweet  contrast.  Their  figure  nearly 
resembles  that  of  a  heart ;  and  they  are  notched 
at  their  edges.  But  the  diief  nugesty  this  tree 
receives  is  from  the  die  of  the  Wvea.  I  have 
mea'»ured  gome  of  the  younger  trees,  and  found 
the  leaves  ten  inches  long  and  eight  broad,  with 
a  strong  footstalk  of  four  inches  in  length.  Theee 
majestic  leaves  are  placed  alternately  on  the 
branches,  though,  as  the  tree  advances  in  height, 
they  diminish  in  size.  This  species  shoots  late  in 
the  autumn ;  and  these  young  shoots  have  their 
ends  oRen  killed  in  hard  winters;  which  is  an 
imperfection,  a.s  it  causes  the  tree  to  have  a  very 
bad  look  in  the  spring,  before  and  when  the  leaves 
arc  putting  out.  However,  these  last  will  not 
fail  afterwards  to  make  ample  amends  for  the 
former  defect.  The  flowers  afford  no  pleasure  to 
the  gardener ;  they  are  only  catkins  like  other 
poplars,  and  fit  only  for  the  curious  botanist's 
inqMCtion."  The  balsam-poplar,  like  most  of 
its  co-species,  sends  up  numerous  suckers  from 
its  decurrent  roots,  -and  is  very  easily  propagated 
either  from  these  suckers  or  from  cuttings.  An 
adheeiTe,  strong-emdled  resin  ooven  the  buds  of 
this  tree,  and  gives  rise  to  its  name. 

BAIa^AMS.  This  term  was  formerly  applied 
to  all  liquid  vegetable  resins  as  well  as  to  many 


pharmaeautieal  preparations ;  but,  to  avoid  oon> 

fusion,  the  French  chemists  confine  the  term  ioZ- 
aam  to  vegetable  substances  composed  of  benz/>ic 
acid  with  more  or  less  volatile  oil.  But  as  ihu 
would  ezelude  oopaiva  and  some  other  sidh 
stances,  popularly  called  balsams,  most  of  the 
German  chemists  retain  the  old  acceptation  of 
the  term,  and  divide  balsams  into  those  which 
do  not  and  those  which  do  contain  this  add.  To 
the  former,  which  also  are  called  oleo-reslB^ 
liquid  resins,  or  tereV.inthinates  belong.  The  dif- 
ferent turpentines  (including  Canada -balsam), 
copaiva,  and  opobalsamum  or  Meooa-balsaai, 
are  semlUqaid  resinous  or  glutinous  juices  which 
flow  spontaneously  or  by  incisions  from  \'nri'>«9 
vegetables,  especially  those  belonging  to  the  or- 
ders ConiferiD,  Tercbinthacese,  and  Leguminoaa. 
They  hnve  a  hot  and  acrid  taste,  and  a  strong 
odour,  which,  in  some,  is  very  fragrant,  in  others 
less  agreeable,  but  peculiar.  They  consist  of  a 
volatile  oil  and  resin.  Their  odour,  their  semi- 
liquidity,  and  much  of  their  medicinal  activity, 
are  owing  to  the  volatile  oil  which  they  contain, 
which  may  readily  be  procured  from  them  by  dis- 
tillation, and  which  volatilizes  by  exposure  to  air, 
whereby  they  become  hard.  From  the  next,  «r 
true  balsams,  they  are  distinguished  by  not  yield- 
ing benzoic  acid.  TIiosc  balsams  "vs'lnch  cont.iia 
benzoic  auid  or  bulsauis,  more  properly  so  called, 
are  soUd,  soft,  or  liquid  aubetancee,  aooordingto 
the  quantity  of  volatile  oil  which  they  contain: 
they  have  an  aromatic,  usually  agreeable  oditir, 
and  a  warm  acrid  taste.  They  diaeolve  in  alco- 
hol, and  the  solution,  when  mixed  with  water, 
becomes  milky,  owing  to  the  precspitatioo  of 
resin,  liy  sublimation,  as  well  as  by  -,thrr 
methods,  they  yield  iK-nzoic  acid.  They  owe 
their  principal  medicinal  activity  to  the  con- 
tained benioio  acid.  They  are  obtained  priad- 
pally  from  the  orders  Styracese,  Leguroino6«, 
and  Balsamaceae.  To  this  class  belong  beuioin, 
styrax,  tolu,  Peruvian  balsam,  and  liquid  amber. 
The  natural  production,  called  Chinese  vanish, 
belongs  also  to  this  class. 

BAL.'<AM-TREE,— botanically n,ma.  Agcnns 
of  tender,  evergreen,  ornamental  trees,  of  the 
guttiferous  tribe.  Four  species  have  been  bhtK 
duced  to  the  hoi-houses  of  Great  Erit.-iin ;  and 
about  a  dozen  more  have  been  deseril^ed  iiy  botan- 
ists. The  rose-coloured  and  longest  known  species, 
Cltuia  roaea^  is  a  native  of  Carolina  and  the  Wsat 
Indies,  and  usaally  grows  to  the  hdght  of  aK>  it* 
30  feet.    It  sports  itstdf  into  numemtis  ?;  tniual 
varieties,  with  different  colours  and  sizes  of  lK>lii 
flower  and  fruit.    Its  stem  ramifies  on  all  sidei 
into  numerous  branches;  its  leaves  are  stngls, 
round,  and  snoculent,  and  occur  in  pairs,  or  op- 
po?ite8  ;  and  its  flowers  have  thick  succukat 
cpvers,  and  are  produced  at  tho  ends  of  the  branch- 
es.   A  balsam  resembling  turpentine  exodcs 
from  every  part  of  this  tree,  and  has  been  much 
used  as  a  plaster  f^r  the  cure  of  sciatica  The 
West  Indians  call  this  balsam  hog-gum,  frum  a 
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BAMBOO. 

belief  that  wild-hogs  rub  tliemseives  against  it  to 
«btuii  ft  core  of  their  wounds. 

BAMBOO, — botanically /?a;n/y?/«?.  A  t\us  r  f 
very  gigantic  exotic  grasses,  of  the  rccd  or  lainhoo 
tribe.  Upwanb  uf  thirty  species  have  been  de- 
scribed by  botenista,  •  considerable  narober  more 
azs  beliefed  to  exist,  ftnd  probaUj  about  a  dosen 
are  occasionally  grown  in  the  hot  houses  of  Great 
Britain ;  but  some  have  been  assigned  by  botan- 
iiti  of  the  present  day  to  other  and  recently- 
enetsd  genera.  Tlkey  have  a  singularly  intei^ 
estin^j  appeamnre.  a  jircnt  commercial  value,  and 
aa  exoiedingly  diversified  and  paramount  econ^v 
nies!  importance ;  and  yet  they  are  imperfecfly 
understood  by  botanists.  A  strongjointed,  creep- 
ing, subterranean  ro  ^t  pt  jck  serves  as  the  trunk 
or  stem;  and  strong,  light,  'rracpftU,  straight,  r.fl- 
like,  shoots,  soaring  from  tho  root-stock  to  a  great 
height  appear  to  be  stems,  and  are  popularly  call- 
ed 80,  but  really  possess  the  character  of  branches. 
\Mien  these  have  attained  tht  ir  full  height,  they 
send  off  horizontally,  or  at  right  angles  from 
thigasdfes,  a  series  of  rigid  lateral  branches  ; 
and  any  full-grown  P'  r;.  .  of  ^Iioots  and  ..tJVhnots, 
or  of  chief  vertical  brandies  and  subordinate  hor- 
izontal ones,  is  in  consequence  a  dense  tutt  ot 
i^djttrsight-Unedvi^tatlon.  Theabootsarecx- 
temslly  hard  and  coated  with  a  powerful  silioious 
secretion,  rpscmblintr  flint  ;  they  arc  internally  a 
leries  ot  cyhnders^  separated  from  one  another 
at  the  node*  by  strong  horiaontal  partitions ;  and 
the  cylinders  ave  occupied  generally  with  water, 
|.t!t  Bometitncs  with  an  opatjue,  white,  flinty  se- 
cretioQ,  calh  d  tabasheer,  and  possessing  some 
Corioos  optical  properties. 

lie  reed-like  bamboo,  AmitMei  amndinacea, 
is  the  species  longest  and  best  known,  and  most 
diversifiedly  economical ;  it  was  intrMdi!r-<'d  to  tli  • 
hot-house  cultivation  of  Britain  troni  India,  up- 
«uds  of  a  c^tury  ago ;  it  usually  grows  to  the 
lieight  of  about  40  feet ;  it  has  lieen  somewhat 
successfully  tried,  pven  in  FJcotland,  in  thf  opr-n 
air  against  a  south  wall ;  and  it  is  propagated 
fcHB  nekers  in  a  good  loamy  soiL  It  is  employ, 
ed  in  India,  whole,  split,  or  in  sections,  for  house- 
building, house-thatching,  scaling-ladders,  rails, 
palankeens,  wicker-work,  mats,  baskets,  boxes, 
•peiMhaft^  bows,  fishing-rods,  carriers'  tents, 
Wt-frames,  and  many  other  purposes.  The 
ywmg shoot*,  when  st-:;i!!  nnd  tender,  are  ^'cnerally 
eateainthe  same  manner  a.s  appara!T!!«!.  or  boiled 
With  milk,  or  made  into  broth  with  animal  food, 
ipioei,  salt,  and  water,  or  prepared  and  digested 
in  th?  manner  of  a  pickle. — Most  of  the  other 
ipecies  known  in  Britain  arc.  like  the  ^firtmi^wz 
wmduueea,  from  India,  but  usually  do  not 
•ttsia  more  than  half  its  height,  and,  with  prob- 
ably one  exception,  they  are  esteemed  ornannntal. 

Several  species  of  bamboo  arc  natives  of  .Amer- 
ica, and  may  not  improbably  be  naturalizable, 
sad  made  subservient  to  some  valuable  economi- 
cal purposes  in  Great  Britain.  "  The  bamboos  of 
Aukricft,"  says  Humboldt,  "offer  the  same  ad-  | 
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vantages  as  in  India.  The  Guadua  bamboo  is 
solely  employed  for  tho  construction  of  entire 
houses.  The  oKbv^t  and  largest  stalks  serve  to 
form  tlie  walls  ;  with  the  smaller  ones  the  inhalii- 
tants  form  the  main  roof.  The  upper  covering 
is  compoeed  of  the  young  branches  of  the  plant, 
furnished  with  leaves  as  they  are,  and  of  which 
they  put  many  layers  one  over  the  other.  The 
doors,  the  table*;,  even  the  htnh,  are  mad-  of 
bamboos.  The  advantages  which  tlic  iniiabi- 
tants  of  America  find  in  making  use  of  the  phmt, 
rather  than  of  the  very  lofty  and  very  hard  tim- 
ber which  surrounds  them,  are,  first,  tht-  fa'  ility 
with  which  they  cut  them,  and  transport  them 
to  very  great  distances ;  second,  the  small  degree 
of  labour  which  is  required,  since  the  inhabitants 
empL-y  the  plants  entire,  or  only  split  length- 
ways into  two  parts;  third,  in  ita  durability, 
which  may  be  compared  to  tliat  of  the  best  tim- 
ber ;  fourth,  and  lastly,  in  the  circumstance  that 
their  houses,  all  open  t"  tlie  air,  and  protected 
from  the  heat  of  the  rays  uf  the  sun  by  a  wide 
and  thick  roof,  preserve  within  doors  a  cool  and 
agreeable  temperature  in  the  midst  of  the  strong- 
est heat  of  tho  day.  It  is  particularly  in  the 
mountain  of  Quindu,  that  the  (iuadaa  bamboo 
grows ;  it  forms  forests  of  many  leagues  in  ex- 
tent, and  appears  to  delight  in  elevated  situations, 
which  offer  a  mild  temperature.  It  descends  also 
into  the  very  hot  valleys,  but  is  never  seen  <m 
the  high  mountains.  We  have  cut  a  great 
number  of  bamboos,  and  in  all  of  them  we 
11  1  found  clear  water  of  an  agreeable  taste." 
'I'he  /hm^:-"m  Guadua  frequently  attains  the  stu- 
pendous height  of  from  Go  to  lou  feet.  Tho 
series  of  hollow  (flinders  within  its  stem  is  some- 
what regularly  divided  by  the  nodes  or  partitions 
at  di.-taiuTs  of  from  11  to  12  inches.  The  water 
within  these  cylinders,  though  containing  traces 
of  8n]phates>and  chlorides,  cannot  be  distinguish- 
ed from  the  purest  water  of  springs,  and  affords 
a  convenient  and  most  grateful  supply  to  travel- 
lers. 

The  bogs  and  marshes  of  the  southern  counties 
of  England  and  Lrdand  may  possibly,  in  a  few 

years,  be  used  for  the  highly  pvofitable  culture 
of  tho  Americin  bamlooa,  while  the  adjacent 
helds  may  be  occupied  with  the  arracacha  from 
the  same  land ;  and  then  longer  and  lighter  stilts 
and  leaping-poles  tlmn  at  present  will  be  fur- 
nished to  fenracn,  more  magnificent  cover  for 
wild  fowl,  better  polos  ior  puuts  aud  barges, — 
better  spars  for  vessels,—!  ighter,stilfer,  and  more 
portable  materials  for  bridges,  rafts,  hurdles, 
fences,  and  stack-snppnrts, — superior  shafts  for 
wheel-carriages,  for  ecutiuldiug-poles,  rafters,  roof 
side-timbers,  flooring-joists  and  beams, — and  a 
better  material  for  every  other  purpose  in  which 
an  elastic,  stilF,  straight,  and  durable  material  is 
required. — IIumhol(W»Plant€aE(^Hinoctialeii.~  Tie 
Materia  JIfedica  of  Uindottan. — Loudon  s  Gardatr- 
cru  M'tqdzine, — BovmngavWa  Rttnd  Economy, 
BAMFTON-NOTT.   A  long-wccUed  breed  of 
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dieep,  feand  in  the  fertile  rnSkjn  of  DetonshlTe 
and  SomersetlhiTtt  and  named  frora  the  village 
of  Batnpton,  near  the  boundMy-line  between 

these  counties.   See  Sheep. 

BANANA-TREE,— botanicaUyJ/'i«a«7piVn<u»i. 
A  troinoftl,  endogenmis,  firadt-tree  of  the  pkntun- 
tree  genus,  but  with  the  appparanco  and  cliarac- 
tcrof  a  giixantic,  cverccrcen,  oriental-looking  herb. 
It  seems  to  have  been  carried  frum  Guinea  to  the 
Outarjr  lalanda,  aod  from  the  latter  to  the  West 

I  Indies ;  it  is  cultivated  in  Egjpt,  in  Mexico,  and 
in  most  other  hot  countries  of  both  the  old  world 
and  the  new ;  and  it  was  introduced  to  Great 
Britain  in  1789,  and  is  now  onltlTated  for  its 
fruit  in  the  large  stove-houses  of  some  of  our 
choicest  gardens.  Its  stein  has  a  soft  herbaceous 
appearance,  grows  to  the  height  of  about  W  feet, 
has  the  thioknees  of  a  man*f  thigh  at  the  lower 
part,  diminishes  gradually  to  the  top,  and  is 
marked  with  dark  purple  strip"?  and  spots.  Its 
leaves  arc  often  6  feet  long,  and  '21  inches  broad, 

:  and  sometimes  much  larger ;  they  have  a  strong 
fleshy  midrib,  and  many  transTene  TsinB  thenoe 
to  the  border  :  they  are  thin  and  tender,  and 
easily  torn  by  the  wind;  they  come  out  from  the 
centre  of  the  top  of  the  utum  ;  tiiey  at  first  are 
rolled  ap,  bat  afterwards  expand  quite  flat,  and 
turn  back\N  ir  1  ;  and  so  rapidly  do  they  grow, 
that  if  a  fine  line  is  drawn  across,  they  will  be 
asen,  in  the  course  of  an  hour,  to  have  risen  nearly 
an  inch  above  it.  The  flowers  are  prodnoed  in 
bnnobeSi  and  have  a  fine  pink  colour,  and  usually 
appear  from  IMareh  till  October.  The  frnit  is 
shorter,  straighter,  and  rounder  than  that  of  tiie 
common  plantain,  or  Mum  paraduaiea,  and  has 
a  softer  pulp,  and  a  more  luscious  taste ;  yet, 
tlioii^li  dHferiiii:;  in  size  and  other  qualities  with 
the  several  varieties  of  the  species,  it  is  always 
wondrously  largo  and  a  most  prinody  dessert. 

The  banana  is  ft  valuable  edible  (rait  in  every 
C'lUntry  in  which  it  is  culti^Tited  in  the  open  air; 
and,  in  particular,  it  forms  the  principal  vegetable 
food  uf  the  Mexicans.  Both  the  rapidity  and  the 
amoant  of  its  produce  exceed  those  of  every  other 
known  plant.  In  the  course  of  8  or  10  months 
after  a  sticker  of  it  has  been  planted,  clusters  of 
fruit  are  formed;  and  in  two  mouths  more, 
they  are  gathered.  The  stem  is  then  out  down, 
j  and  a  fresh  stem  speedily  grows  to  about  two- 
,  thuds  of  the  height  of  the  former,  and,  in  the 
course  of  about  three  months,  bears  fruit.  The 
only  culture  reqaired  is  to  dig  round  the  roots 
on 00  or  twice  a-year.  From  .3()  to  40  baaana- 
j  trees,  in  Mexico,  are  planted  on  1 .070  square  feet 
of  ground,  and,  in  the  course  of  a  twelvemonth, 
yield  upwards  of  4,400  lb.  avoirdupois  of  fruit ; 
and  on  the  same  space  of  ground,  in  the  same 
space  of  time,  wheat  produoes  only  33  lb,  and  po- 
tatoes !)9  lb. 

A  plant  of  the  St.  Helena  variety  of  the  bauaua 
in  the  Bdinbuigh  Botanie  garden,  grows  to  the 
height  of  14  feet,  has  very  large  leaves,  and  pro- 

I I  duces  both  a  very  large  and  a  very  richly  flavour- 


BANDS. 

ed  fhiit.  The  avqtage  weight  of  each  bimcii  of 
its  fruit  is  from  60  lb.  to  60  lb.  A  plant  of  the 

Dacca  variety,  in  the  same  garden,  grow?  t<>  t!i 
average  height  of  7  feet,  and  produces  bundu  *  f 
fruit  of  frutu  10  lb.  to  20  lb.  in  weight  liie 
variety  Gnenditkii  or  Chinauitf  fruits  at  a  anil 
size,  and,  on  that  account,  is  introduciblc  to  a 
stove-house  of  comparatively  small  dimensions; 
but,  unlcsu  very  great  heat  be  given  when  it  is 
developing  its  flower^pike,  it  liaa  a  great  ten- 
dency to  smother  one  half  of  each  bunch  of  fniit 
in  the  folds  of  the  leaves.    Other  varieties  which 
have  fruited  in  the  Edinburgh  Botanic  Garden 
are  the  common  banana,  the  French  banaaa  frots 
Jamaica,  and  the  strawberry-flavoured  banana 
from  the  Mauritius,  and  several  others  recently 
introduced  from  the  West  Indies ;  and  varifitits 
which  have  flowered,  but  have  fruited  either  not  . 
at  all,  or  very  poorly,  aro  discoUtr,  fVMMM,  dw* 
ciwir.  and  snperba,     A  fruiting  banana  in  a  Br't 
ish  hot-house  may,  by  proper  treatment,  be  made 
to  yield  fruit  within  a  tw^vamonth  of  its  being 
planted  as  a  sucker.  The  sap  of  the  Imnuia,  m-  | 
cording  to  a  chemical  examin.ition  of  it  by  V>\>\\%-  '-^ 
singault.  C'^ntains  gallic  acid,  acetic  acid.  cv:n- 
mon  salt,  silica,  and  salts  of  lime  and  pi>tu*l>.  k 
has  a  decidedly  dbaraoteristio  astringent  tsste^  '| 
reddens  tincture  of  litmus,  and  gives  a  yellow 
colour  to  stuifd  immer?cd  in  it.  Immediate!? 
after  escaping  from  the  plant,  it  is  colourless  and  ^ 
limpid  like  water;  but,  on  being  exposed  to  tbe 
air,  it  becomes  torUd,  and  throws  out  flocculent 
mattcrofa  dirty  rose  colour;  and.aftcrunderff'ving  | 
this  change,  it  no  longer  has  the  power  of  mak-  ^ 
ing  stuffs  immersed  in  it  yeIlow.«— .ViScrV  Ota^ 
dener't  Dictionanf. — Fofdgn  Q.  Jtepiev.—Bo^ 
sinqn  i>^f\'<  Rural  Economy. ^LtmioPtB  O,  Magatmt  i 
and  Hortm  Bntannicti*. 

BANDAGE.  A  strip  of  flannel,  linen,  or  csli» 
00,  used  in  ftrriery  for  keeping  dresaiiigs  to 
Wounds,  holding  together  separated  parts,  cato- 
pres.sing  blf>od-vcs?iels,  u' i  supporting  in  their 
natural  position  weak  and  protruding  parts  of  ;^ 
tho  body. 

BANDS.    Two  stripes  of  wheat  or  other  c  m. 
twisted  together  at  the  ear-ends,  and  used  as  v.\<i 
binding  of  a  sheaf.   The  bandii  ought  to  Ije  i^d 
in  the  morningi)  that  they  may  not  erad ;  fcr,  |. 
after  the  sun  is  up,  the  strain  loses  its  elastidtj, 
and  cannot  properly  be  twisted,  but  becomes 
brittle  and  liable  to  break  below  the  cars.  liie 
reveivingof  afewof  thestnwBineadiitiipe,»  'I 
as  to  place  their  stubble  ends  among  the  ears  of 
the  other  rtrains,  adds  greatly  to  the  stren^  jj 
and  the  toughness  of  the  bands.  But  though  ths  i 
bands  should  always  be  made  while  the  neniag  I 
dew  is  upon  them,  they  ought  not  to  be  qnmd 
out  in  moist  weather,  lest  they  should  .iprontnnd 
l>c  wasted,  nor  ought  the  sheaves  to  be  bo^wi^P  I 
wuist,  lest  they  become  mouldy  and  spoiL  Fta«*  i 
en  and  stewards  someiimea  pay  insufficient  at- 
tention to  the  binding  of  their  sheave?,  and  suffer 
the  reapers,  for  despatch,  to  tie  the  bands  just  . 
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I  suderoeftih  the  ears,  aud  the  oonsequeuoe  is  that 
i  the  alie»fe*  nn  soaroely  hold  together  to  be  flung 
.  I  into  the  cart,  and  are  certainly  in  ^rt -nt  risk  of 

.  billing  to  pieces  iK-forf  fli")-  are  thnislioJ. — The 
I  bads  of  a  saddle  are  two  pieces  of  iron,  flat,  and 
three  fingers  hroad,  nailed  on  the  hows  of  ft  sad- 
I  dlc^  Mie  on  each  aide»  to  hold  the  bows  in  the 
proper  snddle-ehapcd  situation. 
BANE.    Th"  r(»t  in  ssh  pp.    Sec  article  I^•T. 
BAiV'iiiiEllFfcV,  or  liEKU-CHBitiTOpuEH, — botan- 
;  ieattjridln.  A  email  genus  of  peraeniel, 

mcntal,  hardy,  herbaceous  plants,  of  the  ranun- 
j    cuius  tn)u\     The  common  hcrb-christopher  or 
spiked  liuuebeiTy,  Ackm  »picata,  grows  wild  in 

-  the  iDoantainottB  woods  <^  Greet  Britain,  end  is 

particularly  abundinft  in  the  wooda  near  Kirby- 
Lmsdalo,  and  in  some  parts  of  Yorkshire.  It 
mei  to  the  height  of  about  16  inches,  the  foot- 
:  itdb  of  its  lenves  are  long,  and  arise  from  the 

I  ntot ;  its  subordinate  footstalks  and  its  lohes 
make  a  successive  threefold  ilivi=:ion,  so  jif  to  form 

I I  a  compound  leaf  uf  twent^seven  leaflets  or  lobes; 

I  it*  floweretem  also  rises  firom  the  root,  and  is 
,  funished  with  smaller  oompoond  leaves  of  the 
I  same  form ;  its  flowers  are  produced  in  rrnnoise 
'  fpikes  from  the  top  of  the  stalk,  hnvp  a  pure; 
I  white  colour,  and  bloom  from  April  till  Jane  ; 
'  lad  its  berries  are  about  the  rise  of  peas,  have  a 

shining  black  colour,  and  ripen  about  Michael- 
'\  ni;is,  and  have  fetid,  nan-^eon'',  and  dangerous 
;j  properties. — Two  other  species,  and  two  or  more 
;  I  varieties  of  these,  ate  natives  of  North  America, 
.lai  have  long  been  known  in  Ghreat  Britain,  and 
I  arc  not  unworthy  of  attention  in  ornnmfntal 
culture.   The  root  of  one  of  these  s})euies  is,  or 
I'      ^eatly  Qsed  in  man j disorders  by  the  medi- 
•  al  uien  of  North  America,  and  has  the  reputation 
J  '>{  being  an  antidote  to  the  poisonous  bite  of  the 
lattle-snake. 

■ti  BiUraiiB-EARS.  A  deformed  position  in  the 
',  euB  ef  the  hovse.  The  defionnityoan  be  rectified, 

but  not  without  much  pain  to  Uie  animal* 
'    B.\NK.    See  Kmhanrmknt. 
'     BA>'KRUPTOV.    A  term  whicii,  in  its  more 
gionsl  and  extended  sense,  majbe  defined  in- 
^  «  1.  :n(  y,  actual  or  presumed,  followed  by  some 
.1  open  and  public  act  denotinjf  that  tho  insolvency 
'  ii  irretrievable.    He  is  a  i>ankrupt,  who,  being 
I  lowlvent,  has  tabjected  himself  to  the  operation 

of  the  bankrupt  laws. 
I    In  the  early  ages  of  a  state,  the  law  of  bank- 
I  niptcy  is  uniformly  cruel  and  oppressive.  The 
J  oBibrtnnate  debtor  is  regarded  as  a  criminal, 
,1  vithotit  distinguishing  whether  hls  inability  has 
I  arisfn  from  culpability  or  from  misfortune  ;  and 
the  law  looks  merely  to  the  interest  of  the  crcdi- 
•1  tor,  without  paying  any  regard  to  the  feelings  or 
t^^  the  future  comfort  of  the  debtor.  The  severity 
of  the  Roman  laws  against  del  ttor.^  in  tlie  infancy 
of  the  republic,  and  the  oppression  of  creditors, 
^  wbidi  occasioned  so  many  popular  insurrections 
sad  so  many  seosssionB  to  the  Mens  fikoer,  are 
biowa  to  every  one.  As  states  advanee  in  eiril- 
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ization,  and  as  commerce  l)ecomes  more  extend-  j 
ed,  less  illiberal  notions  prevail,  and  the  innocent 
trader,  reduced  tu  bankniiitcy  by  misfortune,  i 
In  comes  an  objtH-t  uf  LN»inpas.',i.»n  rather  than  of 
severity.  Creditors,  too,  begin  to  see  that  it  is 
for  the  public  interest  that  the  funds  of  the  bank- 
rupt should  belong  to  tho  creditors  at  large,  in- 
stead of  being  left  I  i  be  scrambled  for  by  the 
diligence  of  individuals  ;  and  through  the  tre-  ' 
queucy  of  failures  which  attends  the  growth  of 
oommeroe,  the  principles  of  the  bankrupt-law  are 
examined  and  matured  into  a  regular  system. 
The  great  fundamental  principle  upon  which 
every  code  of  bankrupt-law  must  rest  is,  that 
from  the  moment  of  the  ftilure,  the  fiinds  of  the 
bankrui^  become  tiie  oommon  property  of  his 
creditors  at  lar!?i\  and  are  no  longer  liaM  ■  t<i  be 
disposed  of  by  liirasclt,  or  to  be  attached  by  indi> 
vidual  creditors.  The  perfection  of  such  code 
must  defK'ud  upon  the  manner  in  which  this 
principli,'  i-^  carried  into  eflect,  by  the  adnjition  ' 
of  a  simple,  economical,  and  speedy  mode  of  dis- 
tributing the  common  fund. 

It  was  not  till  a  \'cry  late  period  that  the  bank-  ' 
rupt-law  of  Scotland  assumed  a  systv^niatlc  fnrm. 
.Scottish  jurisconsults,  indeed,  at  an  early  date, 
adopted  from  the  Roman  law  the  mild  remedy  of 
the  eestio  detwrum,  by  whioh  an  honest  though  ■ 
ins(dvent  debtor,  who  was  willing  to  surrender  1 
all  his  efTect.s  to  hi.H  creditorj*.  escaped  tlif  hard-  i  1 
ship  of  a  long  imprisonment ;  and  by  the  btatutes  | . 
1621,  e.  18,  and  16D6,  o.  6,  attempts  were  made  1 1 
to  prevent  insolvent  debtors  from  granting  any 
deeds  in  dcfraiul  nf  tli  ir  creditors.    By  this  last 
statute,  bankruptcy  was  accurately  detiucd,  and  i 
its  date  being  fixed,  a  presumption  of  law  was  i 
established  against  all  deeds  granted  within  (>0  { 
days  <jf  it.  in  favf»nr  of  prior  creditor''.    S'tiH,  : 
however,  no  plan  was  devised  for  a  general  dis- 
tribution of  the  bankrupt's  effncts.    The  credi- 
tors were  left  to  proceed  with  tiieir  individual 
diliLTcnce  as  they  Wst  could,  and  the  maxim  of 
law  licinj^,  '•«/»*  cicile  vi'iilnnti^'Hit  i»'i'iptu)n  est"  ■! 
an  unfortunate  debtor  was,  on  the  first  suspicion 
of  insolvency,  overpowered  with  a  torrent  of  dili- 
gence whhdi  even  the  best  credit  could  scarody 
withstand.  ] 

By  the  statute  1(>96,  c.  5,  any  person  may  be  1 
rendered  a  bankrupt  who  is  at  the  time  in  Scot- 
land, and  subject  to  ito  laws.  The  efiect  of  this 
bankruptcy  against  persons  who  are  not  traders, 
is  only  such  as  to  enable  creditors  to  chaLleugc  . 
undue  preferences,  and  to  follow  forth  the  ordi-  | 
nary  processes  for  attachment  and  distribution  of 
the  funds.    But  by  the  3.3°  Ccn.  III.  c.  T  k  a  new 
process  called  tequestration  was  introduced,  by 
which  the  whole  estate  of  a  bankrupt  trader  is 
adjudged  from  him,  and  vested  in  a  trustee  for  : 
the  creditors  at  large.  The  statute  describes  the  1 1 
persons  liable  to  bankruptcy  by  sequestration,  to  i 
be    in  general,  any  person  who.  either  for  him- 
self, or  as  agent  or  fiustor  for  others,  seeks  his 
living  by  baying  and  selling,  or  by  ihe  workman- 


Digitized  by  Google 


I 


BANKRUPTCY. 


323 

shipofgoodB  or  commoditic?  "  The  ruling  pta- 
tute  ia  cases  of  bankruptcy  was,  until  lately,  the 
64^  (ho.  a  137.  Tarious  alienitioiu  had  been 
suggested  in  this  act,  which  expired  in  1822, 

but  was  repeatedly  renewed  in  conprquenee  of 
the  difficulty  of  introducing  new  enactments. 
A  new  not  for  regulating  the  gequcRtration  of 
bankrupt  estates  iu  Scotland  was  at  last  matured, 
viz.,  the  2°  and  3®  Victoriri,  c.  -11.  which  pnssed 
August  17th,  1839.  All  persons  capable  of  enter- 
ing into  trade,  are  liable  to  sequestration  ;  peers 
and  others  having  privilege  of  parliament ;  nn- 
married  women  and  widows  coming  under  the 
description,  and  also  married  women  who  carry 
un  trade  or  merchandise  independent  uf  their 
husbands.  Trading  oompanMS  may  also  be  se- 
questrated ;  and  any  debtor  '*who  is  or  has  beni 
amerchant,  trader, manufacturer,  hanker,  broker, 
warehouseman,  wharlinger,  uudtrwriter,  artiti- 
oer, paoker,  builder,  carpenter,  shipwright,  inn- 
keeper, hotel-keeper,  stable-keeper,  coach-con- 
tractor, cattle-dealer,  grain-dealer,  coal-dealer, 
fish-dealer,  lime-burner,  printer,  dyer,  bleacher, 
fuller,  oalendcrcr,  and  generally  any  debtor  who 
seeks  or  has  sought  his  living,  or  a  material 
part  tlierenf.  f  ir  irun&elf,  or  in  partner-hip  with 
i  another,  or  a.s  an  ai^ent  or  factor  for  others,  by 
using  the  tntde  of  merchandise,  by  way  of  bar 
guns,  exchange,  barter,  oommission,  or  consign- 
ment, or  by  buyin.:  ail  ^^eHini:,  or  1  y  buying  and 
letting;  for  hire.  '  ]  1  y  the  workmanship  or  manu- 
facture of  goods  or  commodities."  A  foreigner 
who  has  traded  to  Scotland,  or  a  Scotsman  dom- 
iciled abroad,  cannot  be  sequestrated  although 
found  in  Siotlaud. 

Such  are  the  persons  liable  to  sequestration. 
It  is  next  to  be  considered,  from  what  acts  bank- 
ruptcy is  inferred,  so  as  to  authorise  ih»  process. 
Where  the  debtor  himself  concli  rs,  no  proof  of  lank- 
I    ruptcy  is  necessary.    Where  he  d  i.  -;  not  concur, 
the  creditor  must  show  that  certuiu  bieps  of  dili- 
gence have  been  taken  against  him.   These  arc, 
That  the  debtor  shall  be  under  diligence  by  hom- 
ing and  caption  for  debt,  and  shaU  either,  in 
virtue  thereof,  be  imprisoned,  or  retire  to  a  sanc- 
tuary, or  fly  or  abscond  for  hts  personal  safety, 
I    or  defend  his  person  by  force  ;  or  being  out 
j    of  Scotland,  and  n^t  liable  to  be  iir-prisonod, 
by  reas  in  of  j)rivilegc  or  personal  protection, 
shall  be  under  diligence  by  charge  of  homing, 
attended  %rith  arrestment  not  looeed,  or  poinding 
of  any  part  of  his  moveables,  or  decree  of  adjudi- 
j    cation  of  any  part  of  his  estate,  for  payment  or 
I    security  of  debt  at  the  instance  of  any  creditor. 
When  a  pereon  oomes  under  the  description  of 
the  statute,  and  has  been  rendered  bankmpt  by 
the  use  of  any  of  the  diligence  just  mentioned, 
I    any  one  creditor,  to  the  amount  of  X50,  or  two 
creditors  to  the  amount  of  £70,  or  three  or  more ' 
to  the  amount  of  i!lOO,  cither  with  or  without 
!    the  concnrr  T)CO  of  the  bankrupt,  may  npply  by 
'    suiniuary  petition  to  the  Court  of  Session  for  a 
bequestration.   Where  the  bankrupt  concurs,  se- 

^'   


qnestmtion  is  immediately  awarded  ;  whore  he 
docs  not  concur,  a  warrant  is  granted  for  serving 
the  petition  upon  him,  and  if  he  does  not  appear,  j* 
and  show  cause  to  the  contrary,  sequestratiott  il  ' 
awarded  against  him.    The  court  at  the  sarav- 
time  appoints  the  creditors  to  meet  and  choooe  ^ 
an  interim-factor  for  managing  the  estate,  aod 
abo  appoints  a  subsequent  meeting  for  choodag 
a  tniFtoe,  and,  under  the  rf>ccnt  act,  remits  to  tlio 
sherilf  of  the  county  within  which  the  bankrupt  ^ 
resides  to  pursue  the  routine  business  connected 
with  the  sequestration.  Notice  ni  the  sequeitfar 
tion  must  be  given,  within  four  days  from  \U 
beins;  awarded,  in  the  Kdinburt^h  rSazette,  and 
also,  within  eight  days,  in  the  London  Oaxctt". 
When  the  laetor  is  chosen,  he  has  power  to 
take  pogse.-sion  of  the  whole  estate,  books, aad  ^ 
vt)uchers  of  the  bankmpt,  who  is  bound  to  grar.t 
powers  of  attorney,  for  recovering  any  eStxia  ^ 
he  may  have  abroad.    At  the  next  meeting 
ordertjd  by  the  court — which  must  l>t>  witliia 
six  weeks,  and  not  less^han  four  of  the  first  de- 
liverance on  the  petition  for  sequestration— the  - 
creditors  who  have  produced  their  grounds  of 
debt,  and  affidavits  to  the  verity,  proceed  to  deet 
a  trustee,  to  whom  the  estate  may  be  assignt^ 
for  the  general  behoof.    This  tmstee  is  to  b? 
chosen  by  a  majority  of  the  creditors  in  numtKri 
and  value.  Two  trustees  may  be  dlioeen  to  act,  tbe  '! 
one  failing  the  other,  but  one  only  can  act  at  the 
"ame  time.    At  this  meeting,  the  bankmpt  mu^i 
exhibit  a  state  of  his  affairs,  and  the  interim- 
fiictor  must  also  produce  an  account  of  his  msar  . 
agement.  ' ' 

The  trustee  must  find  security  to  the  creditors 
for  his  faithful  management ;  after  which  the 
Court  of  Session,  upon  application,  will  confirm 
his  nomination,  and  he  ia  then  authorised  to  take 
possession  of  and  uplift  thecstate  of  the  hankmj  t 
and  to  cxoner  the  interim-factor.     The  court  at 
the  same  time  appoints  the  bankmpt  to  grant  a  re- 
gular conveyance  of  his  whole  estate,  to  the  trus- 
tee, under  the  pain  of  Ihmdulent  bankraptey ,  and  1 
fiiliri'j^  his  doinpj  so.  the  court  mny  commit  him 
to  prison.  Whether  such  conveyance  bo  granted 
or  not,  the  whole  e^tc  is  adjudged  by  the  court 
to  be  vested  in  the  trustee  for  behoof  of  the  cre- 
ditors. The  trustee  must,  witliin  eight  days  of 
appointment,  apply  to  the  sheriif  to  tix  two  day?)  ' 
for  the  examination  of  the  bankrupt  upon  all  ' 
matters  rdating  to  his  aAin.  The  fannkrapt*s 
wife,  and  others  of  his  family,  and  any  other  per- 
son connected  with  his  affairs,  may  also  be  ex- 
amined.  At  the  last  of  these  examinations,  the 
bankrupt  must  take  an  oath  that  he  has  «adiibit> 
ed  a  full  ttato  of  his  affairs ;  and  fiuling  his  doin^ 
so,  he  shall  be  guilty  of  the  crime  of  fraudulent 
bankruptcy,  and  punished  accordingly,  and  ren- 
dered infiunous.    The  trustee  may  apply  to  the 
court  to  grant  protections  to  the  bankrupt  from  i 
diligence,  to  cn.able  him  to  attend  exaniiuations, 
and  to  assist  in  recovering  his  estate ;  and  while  so 
employed,  the  creditors  may  give  him  an  aUuwanoe 


Digitized  by  Google 


,1 


BANKRUPTCY. 


323 


I" 


for  his  support,  not  excet  diii'i  tlireo  p^'iincas  a- 
,  wetk.  At  the  meeting  at  which  the  trustee  is 
(laeted,  three  oommiBtioiien  are  to  be  diosen  to 
audit  bis  accounts,  to  fix  the  commission  to  which 
h-'  shill  ho  entitled,  and  to  nflvi«f>  nnd  concur 
with  hiiii  in  compromises  and  submissions  as  to 
the  bnkrupt's  estate.  These  oommierionen  are 
not  entitled  to  porchaae  aoj  part  of  tlie  bank- 
rupt estate. 

it  is  tiie  duty  of  the  trustee  to  recover  and 
ooanvt  into  eadi*  as  soon  as  posdU^  the  estate 
of  the  bankrupt,  which  shall  be  a  fiincl  of  divtsion 

ariifincr  Ihoi^e  who  were  creditors  prior  to  the  se- 
qtiestraiiou.  All  preferences  or  conveyances  in 
security  of  prior  debts,  which  have  been  granted 
by  the  bankrupt  to  prior  creditors  within  sixty 
dajB  of  the  application  for  sequestration,  are  pre- 
sumed to  have  hc^n  fmudulent,  and  are  liabl  •  !>  . 
be  reduced  ;  and  all  arrestments  and  poindings 
Qied  by  individual  creditors,  within  the  same 
period,  are  vyid,  and  give  no  preference,  except 
that  iJie  >"jha  jule  arrest.T  '-r  p»<inder  is  eiUitlt'd 
to  retain  his  expenses  of  diligence,  and  ten  per 
cent  more  on  the  price  or  appraised  valott. '  All 
i>oH<i pde  transactions  with  the  bankrupt  in  the 
bujring  and  selling  of  Rood?,  and  paying  or  re- 
ceiring  of  money,  prp%  i<>us  to  the  sequestration, 
tfc  safe  from  chullenge. 

The  trostee  most  keep  r^pUar  accounts,  and 
Wgc  tht'  money  recovered  in  a  bank ;  and  where 
siifficiiut  funds  are  realized,  the  first  dividend  is 
luyal.le  on  the  first  day  after  the  expiration  of 
eight  months  from  the  date  of  the  first  deli- 
▼erance,  and  after  due  adTertisonent,  a  dividend 
Ehalllip  paid  to  th'>9f»  creditors  ^^!l'>  have  pro- 
(luced  their  grounds  of  debt  and  affidavits.  When 
the  term  of  payment  of  any  debt  is  not  arrived 
a  proportional  discount  shall  be  made,  and  the 
^M  ranked  acconlin.jly.  WIi  ti-  a  debt  is  cm- 
tingent,  a  dividend  CKrrespoudmg  to  the  debt 
1^  be  set  aside  and  de^rasited  in  the  bank  until 
the  omtingency  he  dedared.  At  the  end  of 
twelve  months,  a  second  dividend  shall  be  made  ; 
md,  in  like  manner,  dividends  at  the  end  of 
every  lour  months,  till  the  whole  funds  be  divid- 
ed. But  at  the  expiry  of  a  year  and  a  half  from 
ilie  sequestration,  four-fifths  of  the  creditors  may 
■•rdcrthe  whole  outstaruliriLT  debts,  &c.,  bclong- 
ia^  to  the  estate  to  be  sold,  for  the  purpose  of 
Q^iiig  a  final  division. 

After  the  second  dividend,  the  bankrupt,  with 
concurrence  of  the  tru-t  'O  and  fonr-lifths  i-f  the 
creditors  in  nninhvr  and  value,  may  apply  to  the 
cwut,  who  are  authorized  to  grant  him  a  final 
fit^atgs  of  all  debts  coniiactad  inior  to  the  so- 
qticstration,  if  eansa  he  not  diowm  to  the  con- 

traiy. 

As  it  is  sometimes  for  the  advantage  of  all  par- 
ties to  settle  hy  composition,  the  statute  declares, 

that  the  bankrupt  may.  at  the  meeting  after  his 
eecond  examination,  offer  to  settle  by  composi- 
tion ;  and  if  this  offer  is  approved  of  by  ninc- 
teaths  in  value  of  the  creditors  present,  another 


meeting  shall  Ho  cnll-^d  tf^  cAnHder  of  it ;  and  if 
at  this  second  meeting  niue-teutlis  of  the  credi- 
tors approve  of  the  offer,  a  report  of  the  proceed- 
inp  shall  he  1  ud  before  the  court ;  and  if  it  shall 
appear  that  the  oftVr  is  reasonaMe.  and  hn??  l>ccn 
assented  to  by  a  majority  in  number  and  nine- 
tenths  in  vattte  of  the  whole  creditors  assembled, 
the  proceedings  in  the  s-Mnicstration  shall  oease, 
and  the  court  nhall  dfclaro  the  trustee  exoTi'T- 
ated,  and  the  bankrupt  discharged,  except  as  to 
the  payment  of  the  composition. 

Suob  are  the  general  outlines  of  the  law  of 
bankruptcy  in  Scotland.  It  rojieiuMcs  that  cf 
England  in  ^^  'ine  of  its  general  features,  though 
there  is  a  strong  and  marked  distinction  betwixt 
the  two  systems  in  many  paiiicaUura. 

In  England  traders  only,  as  defined  by  the  sta- 
tute George  IV.  c.  KJ,  can  Ikj  made  bankrupt. 
The  etfects  of  every  other  description  of  persons 
are  left  to  the  remedies  of  oommon  law,  and 
to  bo  attached  and  carried  off  by  the  diligence  of 
individual  creditors,  but  by  7*^  and  S"^  Vict.,  c.  7o. 
a  person  not  coming  within  the  operation  of  the 
buikmpt  acts,  maj  present  a  petition  to  the 
Court-of-bnnkruptcy,  and,  on  o<nnpllancc  with 
til  '  tTTTis  of  the  act,  may  effect  a  c>  in{)M>i(iMU 
witli  his  creditors,  and  obtain  protection  from 
arrest. 

Certain  acts  are  defined  by  the  statute  6°  Geo. 
IV  ,  c.  16,  as  marks  of  bankruptcy.  The  act  en- 
acts, that  if  any  trf^d-T  'bnll  drj  ;^rt  this  realm, 
that  is  with  a  view  t.>  di.lraud  his  creditora,  of 
which  intention  a  jury  must  decide ;  or  being 
out  of  this  tealm  shall  remain  abroad,  the  word 
realm  here  meaning  simply  the  jtirisdicti  m  of  the 
English  courts  ;  or  ''shall  depart  from  his  dwcil- 
ing-house,  or  otherwise  absent  himself,  or  begin 
to  keep  his  bouse,*'  that  is  to  deny  himself  to  his 
crL'ditor?.  or  '*  rtiff  r  liimself  to  bo  arrested,  or 
his  goods,  money,  or  chattels,  to  be  attached  or 
sequestrated,  or  taken  in  execution,  or  make  any 
fraudulent  grant  or  conveyance  of  any  of  his 
lands,  tonements,  goods,  or  chattels,"  or  make 
any  fraudulent  fr.rnmdrr  or  r^ift  thereof,  every 
Fuch  trader  so  doing,  "  with  intent  to  defeat  or 
delay  his  creditors,**  shall  be  deemed  tiiereby  to 
have  committed  an  act  of  bankruptcy.  The  6° 
and  C°  Vict.,  c.  1-2-J.  aibL  d  to  t!ie  list  of  pernors 
who  may  be  mode  bankrupt.  With  regard  to 
arrest,  howeTsr,  it  is  to  be  observed  that  the 
presumption  of  insolvency  will  only  arise  from 
it  if  tho  party  remain  in  prison  21  days  with- 
out being  able  to  promise  bail.  The  commis- 
sion of  any  one  of  these  acts  invalidates  all 
the  dohtor's  future  transactions,  and:— until  the 
1°  &  2=^  Will.  IV.,  c.  r>6— entitled  a  creditor,  to  a 
certain  extent,  to  npply  for  a  commission  of 
bankruptcy,  which  was  immediately  granted,  of 
course,  by  the  Lord-diancdlor  vesting  the  hank* 
rupt*S  estate  in  certain  commissioners,  Avho  were 
empowered  to  lock  up  his  shop,  and  to  order  his 
person  into  custody  to  undergo  tho  necessary  ex- 
aminations.  As  this  commission  was  granted 
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without  the  kuuwludgu  of  the  bankrupt,  aud 
meant  to  come  mddenly  upon  him,  eertaiii  pre- 
cautions were  used  to  prevent  its  being  nialici- 
oufly  sued  OJit.  Tlie  v.ct  I''  ^  2°  Will.  IV..  c.  56, 
abolished  cuuiiiiihsiuns,  aud  substituted  jiatJt  of 
bankruptcy  in  their  place.  The«e  fiate  wm  iam- 
ed  by  the  I/ord- chancellor,  the  Mastar*of-tbe- 
rolls,  the  Vice-clmncelL  >r,  or  a  ^raster-in-chancerj, 
upon  the  petition  ot  any  one  creditor  whose  debt 
amounted  to  ;£100 ;  or  <4f  two  creditors,  not  bein^ 
partneia,  whoee  debts  amounted  to  £160  i  or  of 
three  or  more  creditors  whose  dcLts  amounted  to 
£200.  The  fiat  authorizes  the  petitioning  credi- 
tor, or  creditors,  to  prosecute  his  claims  in  the 
Conrt^-bankmptex,  or  before  the  oommiasionefs 
of  Vtiinkruptcy  resident  in  the  country.  By  6° 
and  Vict.,  c.  the  Privy-council  is  em- 
powered to  estabUHh  distiict-courtsof  bankruptcy, 
with  two  commiBBioners  to  each  court,  two  re- 
gistrars, and  from  two  to  four  official-assignees ; 
and  such  courts  have  bem  tst;il)lishcd  at  Bir- 
miughum,  Brbtol,  Exeter,  Luuds,  Liverpool,  Man- 
diester,  and  l^ewcftsUe.  By  this  hst  aot,  the 
debt  of  a  }Ktiti<>ning  creditor  need  not  exceed 
£niO  ;  or  <>f  t\v(>,  £70  ;  and  three  creditors  whose 
joint  debts  amount  to  £iO()  may  petition. 

The  conunisBioners  take  proof  of  the  bank- 
mptcy,  and  of  the  debtor's  being  a  trader.  The 
trader  a<ljtidprod  a  liankrupt  is  allowed  five  days 
notice  befuro  the  adjudication  is  advertised;  but 
if  he  caniu)t  show  cuuse  against  it,  the  commis- 
sionets  appoint  two  meetings  to  be  advOTtised. 
At  these  meetings  the  debts  are  proved  ;  and 
at  the  first  of  them  as^ii^nccs  are  chosen,  in 
whom  the  estate  is  vested  for  behoof  of  the  cred- 
itors. 

The  whole  estate  of  the  bankrupt  is  vested  in 
th(i  asstc^neoa,  an  it  <!tood  in  his  person  when  the 
first  act  of  bankruptcy  was  committed.  After 
that  date,  therefore^  all  his  transactions  are  void 
and  null.  It  is,  however,  provided  by  Sir  Sam- 
nel  R<^Inilly's  bill,  46"  Geo.  III.,  c.  U',.  that  all 
conveyances,  all  payments  by  and  to,  and  all  con- 
tracts and  dealings  by  and  with  a  bankrupt, 
made  more  than  two  calendar  months  before  tiie 
date  of  tlie  cnniinls^iion,  slmll  !)>' valiJ.  nutwith- 
standing  any  prior  act  of  1  iTikruptcy.  if  the  per- 
son so  dealing  had  not  at  the  tuite  any  notice  of 
such  prior  act  It  was  provided  by  19^  Qeo.  II. 
c.  32,  that  no  money  paid  by  a  bankrupt  to  a 
bona  fy'd^  real  creditor  in  the  course  of  trndo.  even 
after  an  act  of  bankruptcy,  should  be  liable  to  be 
refiinded.  A  bankrept  who  oonceab  goods  to  the 
value  of  .£10  ^niltjitf  felony,  and  liable  to 
transportation  for  life. 

When  the  assignees  have  recovered  all  they 
can,  they  must  after  four,  or  within  twelve 
months,  give  notice  of  a  meeting  for  a  dividend. 
The  coniniissioiiers  then  direct  the  dividend  to 
be  issued  at  so  much  a  pound. 

Within  eighteen  months  from  issuing  the  com- 
mission, a  seoond  and  final  dividend  is  ordered,  if 
there  be  any  thing  remaining ;  and  if  there  be  a 


surplus  after  all  the  debts  are  paid,  it  belongs  to  , 
the  bankrupt. 

By  the  (i*^  George  IV.,  c.  16,  if  the  bankrupt 
conformed  in  all  respects  to  the  statute?,  and  if 
the  creditors,  or  four-fifths  of  them  in  uuukr  ' 
and  valae,  signed  a  certificate  to  that  purport.  \ 
the  commissioners  were  tu  authenticate  the  same, 
and  transmit  it  to  tlic  Lord-chancellor,  who,  upon 
oath  made  by  the  bankrupt,  that  it  was  obtaiaed 
without  fraud,  might  allow  the  same,  or  disslkir 
it  on  cause  shown  by  any  creditor.    If  it  wai 
allowed,  the  bankrupt  was  entitled  to  an  allow-  t 
ance  out  of  his  effects  to  put  him  in  a  way  of  ' 
industry.    This  allowance  was  proportioned  to 
the  amount  of  the  dividend  on  hia  estate,  bat 
might  never  exceed  i'nno.    The  bankrupt  vu  ', 
also,  by  his  certificate,  dischari^ed  for  ever  frwm  | 
all  claims  for  any  debts  which  were  proved  or  ' 
proveable  under  the  commission.  By  the  ifi  aad 
6°  Yict.,  c.  122,  the  court  acting  in  the  pivseeo- 
tion  of  any  fiiit  in  bankruptcy  dispenses  with  the 
signatures  of  creditors,  but  holds  a  public  sitting, 
of  which  due  notioe  is  given  in  the  London  Qt> 
zette;  and  at  such  sitting  will  hear  any  creditors 
aL'aiTvt  the  certificate  being  allowed,  but  will 
judge  fur  itself  of  the  validity  of  their  objectioos. . 

Such  is  the  law  of  Bn^and  regarding  traden. 
All  other  persons  remain  subject  to  the  oomnoi  ' 
law,  both  as  to  their  person  and  eflfects.  They  | 
are  liable  to  perpetual  imprisonment,  nnlcf^  re- 
lieved by  the  insolvent  acts  occasionuUy  pat>t,  or  ; 
by  the  provisims  of  what  is  called  the  Lords'  set 
By  this  statute  it  is  provided,  that  a  debtor  in- 
carcerated f^r  a  (lcV)t  under  X.^tM),  may  petition 
the  courts  fur  liberation,  which  will  Ite  granted 
on  oonvcying  to  his  creditors  all  bis  effects.  Bad 
the  enactment  ended  here,  it  would  indeed  have 
been  a  mo?t  salutary  provision,  eqnal  in  kind, 
though  not  in  extent,  to  the  Scotch  process  of 
cesno  benofum;  but  it  goes  on  to  declare,  thai  if 
the  incaroeratim;  creditor  shall  object  tothefilK 
eration,  and  shall  find  security  for  an  aliment  to 
the  debtor,  not  exceeding  two  shillinir.-^  and  four- 
penoe  weekly,  he  may  detain  him  in  prison.  Sec 
JfalTs  CanmmUuiii  on.  the  Law  pf  SeoUand  in  it- 
htinp  to  Banknipta/.—C'fioh  a/id  C'lUeti's  Trmtitei 
on  thf  Bankrupt  Law  of  England. — IS'/rton  on  the  , 
Laio  of  Jiaiilrujjtct/f  Jiisolvenci/,  ami  McrcoHlile 
Sfgueintion  in  SeoSand. 

BANKSIA.  A  genus  of  evergreen^  omamen • 
tal,  Australian  shrnbg  and  small  trees,  of  the 
protea  tribe.  They  are  named  in  oomplimeiU  tu 
Sir  Joseph  Banks ;  they  give  a  striking  feature  to 
the  landscape  in  their  native  country ;  and  they 
are  mtjch  admired  in  the  conservatorie<;  of  Europe 
lor  their  fine  outline,  their  handsome  foliage,  and 
their  remarkaUe  and  imp<mi]^  heads  of  fioweia 
Five  species  were  introduced  to  Britain  in  1788; 
nearly  forty  species  have  been  introduced  since 
that  time  ;  and  proltably  a  eou-siderable  number 
more  may  yet  be  discovered.  They  occur  on  • 
T<M3kj  grounds  or  on  sandy  forest  land,  in  all  the 
known  parts  of  continental  AnstraUa;  bat  tfisf  , 
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abound  chiefly  in  the  least  torrid  parts  of  that 
coontry,  and  occur  in  the  most  fertile  tmcts  of 
I  the  Swan  rrver  oolon j ;  ftnd,  except  in  the  last  of 
these  districts,  they  are  usually  rojfarded  as  indi- 
'  cations  of  the  bnrrenness  of  the  soil.  Their  T'.?(iril 
'  name  aiuuug  the  Australian  colonists  is  huney- 
I  toeUe  trees ;  hat  thej  poeeess  litde  to  jostify  it, 
I  and  have  scarcely  a  property  in  common  with 
,  eith  r  thL-  woodbine  or  the  azalea.    The  Itrnad- 
;  leaved  species  has  a  height  of  about  30  feet,  the 
ttw-Ieaved,  the  oblong-leftved,  and  the  taller  spc- 
'  cies  have  a  height  of  from  15  to  80  feet,  and  the 
entire-leaved  and  the  verticlllatc  spec!*  s  have  a 
.  height  of  about  12  feet ;  but  nearly  ail  the  other 
ipeciee  vary  in  height  from  1^  to  6  feet.  The 
leave*  of  all  the  apeetoa  are  hai^  and  diy,  and,  in 
giueral,  arc  cut  in  the  edges  while  the  plants  are 
young,  ar.'i  undivided  when  the  i)l;\nt=:  are  old ; 
and  ihey  have  a  dull  green  colour  on  their  upper 
fide,  hut  are  oaoallj  white  or  very  pale  green  on 
Ae  lower.   The  flowers  are  small,  narrow,  tubu- 
lar calyxes.  plo«ie!v  compnrted,  pornctiti)e«  1 1  the 
,  auml)€r  of  six  hundred  or  upwards,  into  oblong, 
verticaUj-Atuated  heads ;  they  do  not  Ml  when 
'  tbe  season  of  bloom  is  over,  but  wither,  become 
brown,  and  remain  attached  to  the  n  <is  of  the 
head ;  and  iu  the  coccinea  species  they  are  scar- 
let, in  the  sea>-6hore  species  orange,  in  the  south- 
cm  and  the  rival  species  green,  and  in  most  of 
tho  f  tJior  species  yellow.   Most  of  the  species  are 
proi>agated  from  cuttings,  and  thrive  best  in 
sandy  peat  or  iu  peat  and  loam. 

BAirTAN.TBBE,->botanica]l7  Tndica. 
A  remarkable, ereiipeai, ornamental  Indian  tree, 
of  the  fig-tree  genus.    Tt  was  introrlnced  to  the 
hut-houses  of  Great  Britain  from  India  in  1769, 
sad  Qsnally  grows  to  the  height  of  abont  30  feet. 
In  its  native  woods,  fil  <rt-4  descend  from  tho  on- 
dirsid.'  of  its  horix^'Utal  brancbrg.  pTor:  down- 
,  ward  to  the  earth,  take  root,  increase  in  bulk, 
and  ultimately  become  so  many  stems  and  props 
of  the  tree;  and,  in  this  oountiy,  in  at  least  one 
;  instance,  similar  shoots,  to  the  number  of  thir- 
teen, have  been  coaxed  down  to  rootinc:  cnnditi'm 
ia  the  soil  by  means  of  rccket-caseo,  tilled  with 
eqoal  parts  of  white  sand  and  sifted  loam. 
B.VOBAB.   See  Adansoxia. 
BARB.    A  noble  breed  of  horses,  talcliiLT  iti^ 
i  name  from  Barbary,  and  reared  by  the  Moors  of 
that  ooontry  and  Horoooo.  The  common  horse 
'  of  Barbary  \»  a  very  inferior  animal,  either  of  dif- 
ferent origin  from  the  true  barb  or  cxct  <  dinglv 
deteriorated.    The  barb  was  intrr>dncod  by  the 
Moors  to  Spain ;  but  there  also  it  hht*  greatly  de- 
generated.  The  trae  barb  of  the  present  day  is 
to  be  found  chii'fly  amon?  tho  wild  nomadic 
'  tribes  of  the  Barbary  and  Municco  deserts.  His 
chest  is  long  and  slender,  and  rises  beautilully 
I  from  the  withers ;  hto  mane  is  small ;  his  head  is 
,   -ell-shap.  d,  small,  and  lean ;  his  shouldm  are 
'  riat  and  slender;  his  withers  are  narrow  and 
(  lump ;  his  back  is  straight  and  short ;  his  flanks 
Atd  sidss  are  round  and  do  not  belly  out;  his 
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haunches  arc  well-shaped  and  firm ;  his  croup  is 
generally  somewhat  long ;  his  tail  is  placed  pretty 
high;  his  thigh  is  well-shaped  and  seldom  flat; 
hid  legs  are  well-shaped,  handsonu-.  and  without 
bmg  hair  at  the  pastern  j  nnt ;  and  his  feet  are 
well  made,  but  his  pastern  is  often  long.  Yet  a 
member  of  the  Jockey  dub  would  pronounce  his 
head  large  and  clumsy, his  neoik  short  and  thick, 
and  his  Iiorly  and  legs  so  long  and  sletider  a.s  to 
robeuible  th"-(-  "f  the  ^eyhound,  and  be  quite 
out  of  symmetry  with  tll9  normal  proportions  of 
th-;  horse.  The  barb^  in  fact,  is  not  eminent  for 
eilli'  T  lionnty  or  syTTiTnctrj  but  i.s  altorjother  un- 
rivalled lor  bj>ecd,  bghtncss,  abstiuencc,  endur- 
ance, temper,  and  the  impartation  of  good  pro-  . 
perties  in  the  improving  of  a  breed.  A  barb,  in  | 
its  native  country,  is  saddled  and  mcmnted  at  two  i 
years  of  age,  and  cropped  in  tail  and  mane  till 
six  years  of  age ;  it  is  never  either  combed  or 
castrated;  and  after  its  rixth  year,  it  is  never 
cropped.  The  male  alone  is  used  for  the  saddle ; 
and  the  female  is  lce[»t  merely  for  the  purpose  of 
breeding.  The  barb  has  aftbrded  the  chief  con- 
tribution to  the  excdlence  of  the  Spanish  horse ; 
and  he  was  early  introduci  rl  fur  the  iinpruveuient 
of  our  English  bre*  il^.  Tlie  Godob  hine  Araidan, 
from  whom  some  of  the  best  Kngiish  racing- 
horses  have  descended,  was  a  barb ;  and  eight  or 
nine  <^  the  most  cdebrated  tuvf  brood^naies  of 
the  last  century  in  England  were  barbs.  See 
articlf  Ilonsi:. 

BA  RBACENI  A.  A  beautiful  and  recently  dis- 
covered genus  of  tender  evergreen  herbaceous 
plants,  of  the  ho-modorum  tribe.  Twelve  species  | 
'  arc  alr<'ady  known  to  botanif^f  ;  and  the  purple  \  j 
species  has  recently  been  introduced  to  our  hot- 
houses from  Brazil,  grows  1^  foot  high,  and  has 
cares-like  leaves,  and  lively,  purple  flowery— the 
latter  nppcarinp:  in  .Inly. 

BARBADOES  CEDAR.   See  Juniper. 

BARBADOES  CHERRY,— botanicaUy  Mai-  . 
piffhia.  A  genm  of  tropical,  eve^preen,  wmr  | 
mental  and  fruit  shviibf;.  forming  the  typo  of  (!ic 
natur;U  order  niMliiiL'liiacca*.    This  order  com- 
prises 13  genera,  and  has  contributed  to  our  hot- 
houses upwards  of  70  species.  Most  have  firm, 
neat  foiiiigff,  a&d  showy  pink  or  yellow  floorers;  i 
and  many  are  remarkable  for  stinging  bri«tk'S  or 
prurient  hairs,  resembliug  cowitch.   Their  tim-  | 
her  has  a  dark  red  colour ;  and  their  bark  has 
been  used  in  medicine  as  a  febrifuge.   About  a 
do7.cn  species  of  the  Barliadnc;  cherry  tjcnns  are 
cultivated  in  our  hot-houses ;  and  seven  or  eight  ) 
more  are  known  to  botanists.  The  fhiit  of  one  J 
of  the  species  ia  extensively  eaten  in  the  West 
Indies  as  a  fnicccdancrnn  for  cherries ;  yet  though  j 
poQMP<;sinpr  a  plea-unt  suliai  id  tlavour,  is  but  of  j 
inditlt-reut  nature.    Ail  the  introduced  species  i 
have  long  been  valued  for  the  fine  appearance  j  I 
which  their  flowers  make  during  most  of  the  | 
dullest  porti(m  of  the  year,  from  December  till  ,  i 
the  end  of  March.    They  are  propagated  from  : 
seeds  or  cuttings  in  peat  and  loam. 
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BARBADOES  GOOSEBERRY,  —  botanically 
Peredna,  A  genua  of  West  Indian  and  South 
American  cacti,  of  the  opuntia  division.  Four 
epecies,  all  ranking  as  evergreen  fruiting  shrubs, 
have  been  introduced  to  British  conservatories ; 
and  two  of  these  were  included  in  the  old  genus 
cactus.  The  species  longest  and  most  generally 
known  is  called  gooseberry  in  America  and  blad- 
applc  by  the  Dutch ;  it  has  many  slender  branches, 
which  mnst  be  supported  on  stakes  or  will  trail 
on  any  plants  in  their,  vicinity ;  it  has  tufts  of 
I  'iipf  \v!ritish  spiiios  over  both  stem  nnd  Viranches  ; 
its  kavLs  arc  roundish,  and  very  thick  and  suc- 
cuk-ut ;  and  its  fruit  is  about  the  size  of  a  wal- 
nut)  containing  a  white  mnotla^nous  pulp,  and 
having  on  its  exterior  tufts  of  small  lo.ivos.  All 
the  species  are  prop.igatcd  frum  cuttings  in  sandy 
peat.   Sec  the  article  Cactus. 

BARBADOES  ULT.  A  species  of  Amabtlus  t 
which  see. 

BARBAREA.    See  WirrrEn  Cress. 

BARBELS  or  Babbs.  Inflamed  knots  or  ez- 
cresoences  of  flesh,  in  the  mouth  of  the  horse  or  the 
cow.  They^ are  formed  sometitoes  during  catarrh, 
and  more  frequently  during  any  indamed  condi- 
tion of  the  mouth ;  and  they  u.^^ually  accumulate 
under  the  tongue,  and  may  he  fully  seen  by 
drawing  it  aside.  The  method  of  cure  recom- 
mended in  old  works  on  farriery,  nnd  still  prac- 
tised by  most  cattle  doctor?,  i.s  to  cut  or  burn 
them  away;  but  this  both  iuilicts  very  unneces- 
saiy  pain  upon  the  aainud,  and  incurs  a  snious 
danger  of  converting  the  barbels  into  severe  and 
even  gangrenous  ulcers.  A  mero  cathartic  and 
a  little  patience  may  be  sutficicut ;  ur  if  any  ten- 
dencjto  uloeration  should  appear,  an  alum  wash 
will  be  emoogh.  Should  any  abscess  be  formed 
in  consequence  of  bad  treatment,  first  chloride  of 
lime  and  afterwards  an  alum  wash  or  an  infusion 
of  catechu  may  be  applied. 

BARBERRY,  or  PiPFniDGB-Bcsn, — botani- 
cally Derberis.  A  genus  of  ornamental  and  fruit 
shrubs,  forming  the  type  of  the  natural  order 
berberidetc.  This  order  comprises  7  genera ;  but 
its  principal  interest  is  concentrated  in  the  old 
genus  berberis,  coinprisitif^  the  present  genus 
mahonia.  Most  of  the  other  ^'f^nera  consist  of 
low,  uninteresting  herbaceous  plants;  yet  nan- 
diiia»  which  is  one  of  them,  consists  of  a  single 
epedea  of  de^uit  Japanese  shrubs.  About  twenty 
species  of  the  genus  berberis,  exclusive  of  varie- 
ties, are  cultivated  in  the  gardens  of  Great  Bri- 
tain ;  and  many  remarkably  fine  species  in  Chili 
and  India  have  not  yet  been  introduced.  All  the 
?pf>c5e<?  pos.sp?:^  both  beauty a.id  general  interest; 
and  the  pinnate-leaved  sort,  now  called  Ma/iom<Uf 
are  particularly  elegant.  See  Mabomia.  The 
sweet-fruited  species,  the  Canadian  species,  and 
all  the  variL  ties  of  the  common  species  are  fruit 
shrubs ;  the  emargiuate,  the  holly-leaved,  the  i 
various  leaved,  the  Asiatic,  the  awned,  WaUich's,  ' 
the  ruscuB-leaved,  the  whitened  leaved,  the  meek,  j 
and  the  twiggy  spedes  are  evergreen  shrubs ;  the  | 


bos-leaved,  the  empetrum-leaved,  and  the  un- 
armed species  are  evergreen  undershrubs;  sod 

the  common,  the  hawtliom-leaved,  the  IW'rian, 
the  Provence,  the  Daurian,  thi^  Chint'ec.  the  Cre- 
tan, and  the  many-flowered  species  are  dtrciduous 
shrubs.  The  common  species  and  two  or  three 
others  grow  to  the  height  of  aliout  6  feet;  but 
most  rtitv^o  between  2  and  C,  feet.  All  carry 
yellow  flowers;  and  most  1>luom  in  April  and 
May.  An  astringent  proiwrty  resides  in  the 
bark  and  stem  of  most  of  the  g  n- amd  Ulh 
astringency  and  acidity  reside  in  the  berries  of 
nearly  all. 

The  oouraon  barberry,  BerhtrUvulyarU,  grows 
natuntUy  us  the  hedges  of  England,  and  in  most 

other  parts  of  Eur  p  \  T  ut  is  cultivated  in  car- 
dens?  for  its  fruit,  it  prefers  lipht  and  chalky 
mWs,  and  ottcu  grows  to  the  height  of  from  6  to 
10  feet.  Many  stems  rise  from  one  root ;  their 
bark  is  white  on  the  outside  and  yellow  on  the 
inside ;  sharp  thom«,  risually  growinc;  in  threes, 
arm  both  the  stems  and  the  branches  ;  the  leaves 
are  oval,  obtose,  and  slightly  senaled ;  the  flowus 
are  produced,  in  small  bundles^from  thewinpof 
the  leaves,  like  thr>se  of  the  currant  \a\A\:  and 
tlie  fruit  is  oval,  and  at  first  green,  but  afterwsirds 
a  fine  red.  Bix.  well  estaMished  varieties,  sO  cul- 
tivated  and  valued  for  their  fhlit,  are  now  to  he 
luf  t  with  in  the  nurseries,  and  are  designatiJ 
violacm,  alba,  hUea,  purpurea,  nigra,  a^jyerrr-a.  and 
didcis,  or  violet- fruited,  white -fruited,  yellow- 
l^ttited,  purple«firuited,  Uack-firuited,  ssedksa 
and  sweet-fruited.  Only  the  first  and  the  second 
of  these  varieties,  however,  are  indigenous,  the 
others  having  been  imported  fnun  the  continent 
of  Europe.  The  white-firuited  variety  has  whiter 
bark  and  lighter  green  leaves  than  the  normal 
variety,  but  it  seldom  bears  fruit.  The  iJi- (!les8 
variety  was  long  supposed  by  the  most  eniiacnt 
horticulturists  to  be  only  accidental  in  very  cU 
plants  i  but  it  is  now  ascertained  to  be  stiictlj 
permanent,  and  to  maintain  its  characteristic  in 
young  and  healthy  plants  on  the  most  favourable 
soil ;  and  it  is  sometimes  designated  the  maiden 
barberry.  The  other  varieties  are  distinguished 
chiefly  liy  the  peculiar  colour  or  flavour  of  their 
fruit.  All  the  varieties  may  ho  propai^tcd  from 
either  suckers  or  layers.  Plants  raised  from 
suckers  are  subject  to  a  profuse  and  snnoyiog 
growth  of  new  suckers,  and  are  less  desirable 
than  plants  raised  from  layers.  Young  shoots  of 
one  season  should  be  layered  at  the  falling  of  the 
leaf  in  autumn ;  and  the  plants  from  themoni^t, 
exactly  a  twelvemonth  after,  to  be  removed  to 
their  final  situation.  The  plants,  when  cultivated 
for  fruit,  ought  to  be  placed  singly,  not  in  hedges  i 
and  all  their  suckers  and  their  gross  shoots  should 
be  pruned  out  every  autumn.  The  Canadisn 
species,  which  is  also  cultivated  for  its  fruit,  wns 
formerly  in  more  reputation  than  at  present:  its 
leaves  are  much  broader  and  shorter  than  those 
of  the  common  species;  and  its  fhiit,  wboi  ripe, 
is  bhick.  The  Chiaeso  and  the  emaiginate 
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ctes  are  best  propagated  by  grafting ;  but  ^1  the 
otlicr  speciss  are  prop^Tntt  d  in  the  same  melhod 
of  layering  as  the  coimaon  species. 

The  barberry  has  long — though  meet  emiaent 
pbytolog^sts  think  it  has  Qnguatly — ^bad  the  bad 
fame  of  exerting  a  pnisrnous  influence  upon  com, 
particularly  upr.n  wheat.  "This,"  says  Marshall, 
"is  a  circuiiistaace  wiiicb  has  been  long  known 
to  the  oommon  tumen  in  difibnnt  parts  of  the 
kingdom,  especially  in  Norfolk,  where  the  fanners 
are  more  olyservant  and  rauch  nit)re  enlightened 
than  those  useful  members  of  society  generally 
are.  The  idea,  neTertbelott,  baa  been  treated  by 
theoiretical  writen  on  husbandry  as  chimerii^ 
and  superstitious,  and  has  been  brotig^bt  forward 
&i  one  of  those  vulgar  errors  of  farmers  which 
ooght  to  induce  gentlemen  and  men  of  genius  to 
rescue  so  useful  a  science  aa  that  of  agriculture 
out  of  the  hands  of  icrnorance.  Boinj^.  however, 
always  ready  to  hear  the  opinion  of  professional 
men,  and  h&ving  been  aasiued  by  many  sensible 
fiumem  of  the  truth  of  this  matter,  we  had  a  few 
rears  aero  a  harV.crry  bush  planted,  in  tho  month 
of  February,  in  the  centre  of  a  large  piece  of 
vbeat.  No  obvious  effect  took  place  until  the 
com  began  to  change  its  colour  before  harvest, 
when  a  long  blackening  stripe  became  so  conRp- 
cuotis  ainonjrst  the  growing  whiteness  of  the 
wheat,  that  it  nngiit  have  been  distinguished  at 
a  mile*a  dietanoe.  It  resembled  the  tail  of  a 
comet,  the  bu.sli  representing  th*;  comet  itself; 
and  what  rendered  the  exporimt'nt  striking, 
whilst  on  one  side  the  effect  did  not  reach  more 
than  three  or  lour  feet,  on  the  opposite  aide  it 
was  obvious  to  the  distance  of  ten  or  twelve 
vrird*,  nntwithstanding  the  top  of  the  shrub 
planted  was  not  much  larger  than  the  head.  At 
harveel,  the  ear*  of  wheat  whioh  grew  in  the  im  - 
mediate  ndj^bourhood  of  the  bush,  stood  erect, 
the  prains  shrivellod  and  empty  ;  as  the  distance 
from  the  barberry  increased,  the  efiect  lessened, 
Tanishing  imperceptibly ;  whilst  the  grain  of  the 
ri  >t  of  the  field  was  of  a  good  quality."  The 
Rev.  Dr.  Singer,  the  author  of  tlie  Agricultural 
Report  of  Dumfries-shire,  in  a  short  paper  among 
the  publidied  Transactions  of  the  Highland  So- 
eietj,  states  an  apparently  strong  ftet  or  two  re- 
<^pf-cting  the  devastations  of  rust  or  mildew  on 
corn-crop8,  and  the  identification  of  the  cause  of 
it  with  the  influence  of  the  barberry,  "  On  one 
&rm  alone,**  says  he,  '*  that  of  Elrkbaiik,  on  the 
wtate  of  Annandale,  Mr.  Jnhn  Aitken,  the  re- 
spectable tenant,  lost  about  £lOO  in  his  oat  crops 
yearly ;  and  altogether  the  damage  in  this  county 
wai|  witbotti  doubt,  oonriderably  above  ^1,000 
yearly.  The  views  of  Sir  J(^ph  Banks,  and  of 
some  intelligent  practical  farmers,  relative  to  the 
evil  influence  of  the  Bcrberi*  vulgari$^  induced 
the  kte  Admiral  Sir  William  Johnstone  Hope  to 
give  orders  for  the  total  extirpation  of  the  bar- 
Wrry  liushes  which  grew  intermixed  with  thorns 
in  the  hedge-rows ;  and  since  Uuit  was  done,  and 

•  above  twenty  years,  no  sudi  distemper  has 


appeared  in  these  fields.  Tho  same  thing  haa 
been  done  in  some  parts  of  Ayrshire,  and  the 
same  result  has  followed."  The  same  unsparing 
extirpation  of  the  barberry  from  hedges,  though 
Ui  from  being  in  every  ease  fdlowed  by  any  ob- 
servable good  effects,  has  been  general  or  ahnost 

universal  throufrh'int  l:]ngland. 

Yet,  uveu  iu  tiie  face  of  these  seemingly  strong 
fteta,  we  are  not  at  all  diqKMed  to  eooour  in  the 
accusation  against  the  barberry.  Mere  theory, 
indeed,  even  though  'V'lndicated  by  the  scientific 
observations  of  such  didtinguinhed  phytologists 
as  Dnhamel,  Brousaonet^  ai^  others,  would  not 
induce  as  to  resist  a  general  and  well-concoctod 
testimony  by  farmers.  But  prartiral  agricul- 
turists themselves  are  far  from  being  unanimous 
in  denouncing  the  barberry,  and  many  of  them 
concur  with  experimental  phytologists  of  the 
highest  credit  in  declaring  it  j)erfectly  innocuous. 
L.  A  Staudinger,  an  experienced  and  enlightened 
cultivator  at  Flotbeok,  near  Hamburg,  made  ob- 
servations on  mildew  and  ergot  between  the  years 
1 799  and  1 830,  and,  in  a  pul.lislied  repurt  of  them, 
has  completely  exonerated  the  barberry.  Horne- 
m&un  {Wanted  wheat  and  surrounded  it  with  bar- 
berry bushes  in  the  botanic  garden  of  Oopenhagen ; 
^  *  though  he  repeated  the  experiment  several 
times,  he  did  not  obtain  any  mildew.  Jussieu 
conducted  a  similar  experiment  with  the  same 
result,  in  the  garden  oif  Trianon.  Mr.  Knight 
also  conducted  a  similar  experiment,  enjoyed  an 
opportunity  of  seeing  the  wheat  mildewed  during 
the  course  of  his  experiment,  and  ascertained,  by 
careful  eiamination,  and  by  a  series  of  compara> 
tive  trials,  that  the  barberry  was  not  to  be 
blamed  for  the  mildew.  The  Rev.  ^Tr.  ITensl-w. 
professor  of  botany  in  Cambridge,  Ukewisc  had 
opportunity  of  instituting  examina^on  of  mildew 
in  the  vicinity  of  the  barberry,  and  ascertained 
that  it  miglit  with  as  much  plausibility  bo  as- 
cribed to  the  shade  of  trees  or  the  wetness  of  the 
soil  as  to  the  influenoe  cf  this  plant.  To  those," 
says  Professor  Henslow,  who  fed.  as  interested 
as  myself  in  having  this  question  settled  beyond 
dispute,  and  who  may  possess  the  opporttmity  for 
doing  BO,  I  would  suggest  the  following  experi- 
ment. Let  barberry  bushes  be  planted  in  the 
middle  of  nome  field.';,  and  protected  by  fences ; 
let  it  be  olmerved  whether  the  corn  grown  in 
those  fields  is  mildewed,  and  the  circumstances 
under  which  this  happens  aoouratdy  noted;  let 
all  failures  be  equally  recorded.  If  the  results  of 
thcc  experiments  should  tell  to  the  prejudice  of 
the  barberry,  I  would  willingly  travel  many  miles 
to  be  eonvinoed,  by  personal  inspection,  that 
this  pretty  and  botanically  interesting  shrub  had 
really  caused  the  evil  imputed  to  it."  The  bar- 
berry is  subject  to  attack  from  a  minute  para- 
sitic Ibngns  called  JBcidivm  herhendU^  and  wheat 
is  subject  to  attack  from  a  quite  different  minute 
parasitic  fungus  called /*«<:!CT»m  prnuiinix;  and 
the  general  accusation  against  the  barberry  seents 
to  have  mainly,  if  not  even  wholly,  arisen  from 
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the  oonfounding  of  these  fungi.  See  the  artidee 

i    -EciDiuM,  Pdccinia,  and  Mildew. 
I       The  marmalad"  rtf  Imrberrie^?  has  the  reputa- 
tion of  being,  not  only  an  agreeable  condiment, 
hut  an  ezodlent  diuretic,  And  a  cleniuter  of  the 
stomach.  The  French  call  barlierries  and  spinach 
I  the  besoms  of  the  stomach.  !es  balaU  de  rf.:!oinac. 
To  make  marmalade  of  barberries,  wash  and  stone 
any  quantity  of  the  berries ;  hoil  them,  with  a 
quarter  of  a  pint  of  water  to  each  stone  of  the 
berries,  in  a  clean  and  ne^\  ly-tiiinod  sti  wnrvn,  till 
,  they  are  reduced  to  a  mash ;  boil  the  mash  till  it 
I '  acquires  the  thioknen  of  a  paste  ;  mix  with  this 
j  paste  a  well  clarified  sjrup,  prepared  in  the  pro- 
'  j  portion  of  \\  ponnfl  of  siicrar  ami  a  pint  r  f  v;;itcr 

I  ■  to  each  pound  of  the  berries ;  heat  and  stir  the 
I :  mixture  up  to  a  temperature  immediately  short 

I I  of  the  boiUng>point ;  and  finally  deeant  the  pre- 
I  paration  into  preserve-pots.  Pickled  barberries 
I  I  ar«*  pr?»parcd  with  a  pirkb^  in  tho  pmpi-irtiona  of 
I    a  gallon  of  vinegar,  four  ounces  of  ct)mmou  salt, 

an  ounce  of  powdered  ginger,  a  little  diced  horse- 
ra  lisli,  a  pound  of  refined  sugar,  and  a  pint  of 
£    i)arlM  rry  juice  boiled  with  a  little  saU  and  water, 
j '  Inferior  berries  are  used  for  making  the  barberry 
I  i  juice;  and  the  beet  bnnchee  of  the  best  berries 
j ;  are  used  as  the  berries  to  be  pickled.    The  root 
I  of  the  barberry'  contains  al»out  17'0  per  cent,  of 
j  the  yellow  colouring  matter  called  herUrioj 
I  whidk  is  employed  in  shiining  Morocco  leather. 
— }fifl«r'i<  ])i(  tionanf. — Qitarterlif  Journal  of  Agri- 
enJfj'rf.- — Tr(t„xartion$  of  the  Highland  Socidg. — 
Jottrncd  of  the  Royal  Agricidtvral  Socieig  of  Eng- 
land,— MarshalVs  Rural  Economy/  of  the  Midland 
\ ,  Counties. — MarthaWt  Rtsni  Eeonmy  of  Noffalk 

I  j  — The  E'iri/}cr^.<  }fii;i'r:hie. 
■ '  BARBS.  See  I^akbelk. 
ij     liARDANA.   The  wooUy-headcd  burdock.  It 

I I  belongs  to  the  thistle  diWaion  of  the  composite 
i  tribe  of  plants,  and  was  formerly  called  by  botan- 

i.sts  Bardana  tomeniosnm,  but  is  now  incbuL  d  in 
the  genus  ardium.  It  is  a  biennial  weed  uf  the 
waste  grounds  of  Britain,  grows  to  the  height  of 

:  I  3  feet,  and  produces  a  purple  flower  in  July  and 

1 1  August, 

BARILLA.   A  mixed  salt  of  soda,  well  known 
in  commerce,  and  extensively  used  in  the  manu- 
1  facture  of  soap  and  glass.    It  is  principally  pre- 
'  pared  by  lixiiiating  the  ashes  of  the  plants  S'J- 
»ola  soda  and  tSaficoniia  herUtcea;  and  these  pluuts 
I    arc  extensively  cultivated  for  the  preparation  of  it 
I    in  the  Spanish  provinces  of  Talenda  and  Murda. 
I    Til  "  purest  barilla,  (bough  chiefly  consisting  of 
j '  c  irln  natf>  of  soda,  and  though  well  fitted  for  the 
manufacturing  processes  in  which  it  is  employed, 
alwajs  contains  some  proportion  of  sulphate  of 
soda,  sulphate  of  potash,  chloridf!  of  sodium,  and 
rh1ori(b>  of  potash.  The  part  which  barilla  niii,'!it 
play  in  the  practical  applications  of  agricultural 
,  chemistry,  is  amply  indicated  by  onr  articles  on 
ji  Alkalies  and  As II E8.    In  1842,  tlie  (piantity  of 
j  j  barilla  and  alkali  imported  into  the  United  King- 
I  j  dom  amounted  to  43,300  cwte.,  whereof  nearly  | 
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one -half  was  from  Spain  and  the  Balearic  is* 

lanilri. 

IJ.VIIK.    The  pxtornal  coating  of  the  stem, 
branphes,  and  roots  of  plants.    In  endogenous  or 
monocotyledonoos  plants,  it  is  so  persistent  with 
the  central  portion  of  the  stem  that  it  cannot  be 
separated  exr"[)t  by  a  violent  rupture  <.f  its  own 
fabric  and  a  laceration  of  the  tissue  irorat^ately 
below  it ;  but  in  exogenous  herbaceous  plants,  it  . 
can  always  be  separated  by  careful  manipulation;  ■ 
and  in  croc^enous  woody  plants,  it  every  spring 
spontaneously  separates  its  whole  sheath  from 
the  enclosed  wood  of  the  previous  year,  and  even- 
tually accumulates  excrementltions  layers  or 
plate-like  masses  of  di  ad  matter  on  its  own  ex- 
terior.   Endi><^ens  achieve  their  growth  solely  by 
cnlargemeutd  and  elongations  of  the  central  por- 
tion of  thdf  stems,  and  hence  their  hark  never 
shifts  its  position,  and  can  experience  no  other  * 
c!uui2^e  in  relation  to  the  rest  of  the  organism 
than  mere  increase  of  quantity  ;  but  ligneous  , 
exogens  achieve  their  growth  by  annual  deposits  j 
of  woody  matter  on  the  exterior  of  their  dura-  J 
men  and  annual  deposits  of  cortical  tnatter  in  i 
the  interior  of  their  sheath,  and  hence  their  bark  ' 
is  organically  forced  to  undergo  an  annual  diange  ,  \ 
of  its  position,  and  chemically  subjected  to  an 
eventual  constitutional  change  uf  its  exterior 
portion,  both  by  the  outward  pressure  of  the 
new  dspodts  of  wood  uid  the  intrinsic  enlarge- 
ment of  its  own  accessions  of  substance.  ; 

Exogenous  bark,  such  as  that  of  all  the  hanlv  ■ 
trees  and  shrubs  of  our  climate,  consists,  us  to  in 
sound  or  living  portions,  of  three  distinct  parts, 
— first,  the  liber  or  inner  bark,  which  is  dtuated 
next  the  wood, — second,  tho  cellular  tissue  or 
parenchyma,  which  ha?  n  fine  green  colour  in  the 
bark  of  the  stem  and  liranches,  but  is  colourless 
in  the  bark  of  the  root,— and,  third,  the  epider-  . 
mis  or  outer  bark^  which  constitutes  the  skin  or 
really  exterior  covering  of  thewh'*!e  {liant.  The 
libor  of  the  first  year  consists  of  a  layer  (.>f  ci  lu- 
lar  matter  and  a  layer  of  woody  matter,  juuitiy 
constituting  an  annual  cortical  depodt ;  and 
the  liber  of  future  years  onsists  of  tlie  aggre- 
gate number  of  cortical  deposits,  precisely  cor- 
responding to  the  number  of  concentric  deposits 
of  enclosed  wood.    Were  not  the  formation  of 
tlie  Viark  afftjcted  by  a  d'strirbini^  f  Tce.  the  stie- 
cessive  layers  of  the  liber  would  be  as  regtiiariy 
arranged  and  as  strictly  concentric  as  the  succcs- 
nve  layers  of  the  wood ;  but  in  oonseqnenoe  of 
the  strong  and  incessant  lateral  strain  exerted 
!ipon  it  by  the  wood's  perpetual  increase  in  dia- 
meter, it  soon  loses  all  trace  of  regularity,  and  be- 
comes a  confused  mass  of  cellular  tissue  and 
woody  tubes.    Yet  the  liber  of  some  old  plants 
can  easily  be  p-  eled  into  layer  after  layer,  and, 
in  some  rare  instances,  has  been  peeled  into  so 
many  as  one  hundred  and  fifty  layers ;  though 
its  capability  of  being  thus  mechanically  separ- 
ated into  layers  is  prolialdy  oeeasinned  less  by 
I  the  depositional  mode  of  its  formation,  tima  by  i 
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' '  the  rdntire  airangcfment  of  ihe  altimato  vencles 
,  of  irhidi  it  is  composed.  "  In  aged  tninke,**  says 

I  Keith,  "  the  onter  layers  arc  C' and  loose  in 
I  their  texture,  exhibiting  individually  a  c  n-i  1  r 
j  ablj  indurated,  but  vcrjf  irregular  uetwork,  cuiii- 
I  powd  of  ImncUea  of  longitudinal  fibrea,  not  aa- 
1  a-nding  the  stem  directly,  but  winding  mure  or 
.  le«s  around  the  axis  of  the  plant.    As  the  layers 
I  rtci-dc  from  the  circumference,  the  network 
j  whidi  they  form  is  finer,  though  still  very  irre- 
!  gular,  and  their  texture  more  compaist.  Yet  the 
nj*«hf>«  (if  the  several  layer?  ofton  correspond, 
aiid  fonn,  at  least  in  aged  trunks,  pyramidal 
I  ipertores,  or  widen  into  hrge  g;ips  or  chinkt,  as 
in  the  tnuik  of  libe  oak  or  clra,  exhibiting  still 
the  rough  traces  of  th"  ('rijin:il  nnfirork.  In 
young  trees  or  shoots,  the  apertures  funned  by 
the  wnneideiiee  of  the  meshes  are  not  yet  left 
enpty,  but  arc  occu|ued  bj  a  pulp  f<otucwhat 
cfTpn'ssvd,  which  traverses  th"  L^iiLrifutlinnl 
!'  fibres,  and  binds  and  cements  them  together." 

The  liber,  however,  according  tu  the  use  of  the 
I  myrd  by  some  phytologists,  ooroprises  only  tiie 
innermost  layer  of  a  plant  of  any  age,  ati'i.  in 
i  the  same  manner  as  the  alhurnura,  exists  durir.:' 
only  one  year,  or  till  thrust  out  of  its  position  by 
the  next  annual  deposit ;  and  this  innermost 
j  byer,  whether  permitted  to  monopolize  the 
name  of  liber  or  not,  is  always  the  tinest  nnd 
'  most  delicat<;  of  the  cortical  layers,  soft,  smooth, 
I  fleuble,  capable  of  being  reduced  or  subdivided 
!  into  an  absolute  film,  and  often  though  not  always 
exhibiting  the  most  iM'ant'ful  reticulation. 

The  parenchyma  consiotd  of  hexagonal  ceU«  cou> 
tunbg  a  green-eolonred  jnlce  fai  the  brandies  and 
1  nun  body  of  the  stem,  and  a  colourless  juice  in 
the  ro^t  ami  the  p  TtiMn  of  th  '  stvin  l-encath  the 
surface  oi  the  »uil ;  and  even  when  the  paren- 
chjma  is  covered  by  a  thick  and  indurated  epider- 
nis,  the  greenness  of  it  in  the  parte  above  ground 
exift?,  and  may  family  be  seen  in  any  spot  by  the 
removal  of  a  small  portion  of  the  epidermis. 
ftati  n.  Fig.  1,  exhibits  the  regular  structure 
of  the  parendijrtna  or  cellnlar  substanoe,  as  seen 
under  a  powerful  Tnicroscopc.  A  transverse  sec- 
tion of  the  h*'Tagr.Tial  cells  is  seen  in  -/ .  a  verti- 
cil section  of  the  saute  in  6.  That  the  sides  of 
(hecdh  are  common  to  thoee  that  are  wB^tuoeai, 
appears  from  e.  In  Fiq.  2  a  portion  of  odlular 
siiligtanco  with  more  porous  Tnombranoo,  and 
more  elougatcd  cells,  is  shown.  Fig.  3  is  an  ex- 
saple  of  leqgUiened  cells,  pierced  by  pores  in 
regular  order.  JFi^,  4  is  anothor  specimen  of 
'  cellular  suhstanc"  containintr  fissures  as  well  aa 
pores.  In  the  early  period  of  vegetable  life,  the 
oetlalar  natwotfc  form  a  somber  of  lacnme, 
which,  when  matured,  become  a  series  of  vessels, 
which  in  roonocotyledonou9  plants  are  always 
found  in  the  middle  of  woody  fibres,  or  compose 
Uie  greater  part  of  them ;  while  in  dicotyledonous 
pbmts,  they  appear  to  be  disposed  at  random 
throughout  the  wood.  iVTirbel  doscribes  four 
kinds  it(  these  tubes :  viz^  1st,  The  simple  or  oon- 
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tinuous  tubes,  which  commonly  contain  thoee  re-  '  | 
sinous  and  oily  juices  which  are  known  as  the  :  [ 

'  proper  jaioes'  ef  a  plant.    This  class  of  pores  is 
very  distinct  in  the  Euphorbiae.    They  arc  shown   '  i 
in  Fi^.  5,  riuCe  17.   iid,  The  porous  tube,  the  1 1 
ooats  of  which  are  penetrated  hy  small  holes  in  1 1 
regular  scries.    It  is  found  chiefly  in  hard  woods. 
See  F''?.  f^.    '^d.  Th(*  false  air-vessels,  which  are  : 
tubes  ir;iu.svtrsely  ctit  by  parallel  hssures.    See  '  | 
Fiff.  7.   They  are  numerous  in  the  vine.  4th,  { i 
Air-vessels,  chic0y  found  around  the  pith,  and  i 
formed  by  the  turnings  of  fibres  frem  right  to  ' , 
left.   Fi(^.  «  represents  true  spiral  air-vessels  of  ,  j 
different  sixes;  Pij,  9,  a  large  tube,  with  some  !  | 
of  the  spiral  turns  untwisted.  Fie/.  lOrepresents  ; 
the  whole  of  the!*e  orj^ans  nn^te^!. 

On  young  shoots  and  stems,  the  epidermis  ap- 
pears as  if  it  were  a  thin  transparent  membrane  j 
without  any  vascular  fonnation,  yet,  when  exam*  i 
ined  thron;,'h  very  pitwcrful  Ldasses,  it  is  seen  to  i| 
possess  minute  retiform  vessels.   Fif/.  11,  in  /'fate  , 
K/.,  represents  a  portion  of  imperforate  cuticle ;  ! ' 
Fiff.  12,  a  portion  with  elongated  pores.  In        i  j 
I  in  a  portion  of  '  velvrty  cuticle'  is  represented, 
I  in   M-hieh   the  umgnilied  elevated  points  are 
merely  an  e.xternal  elongation  of  the  surface  of  ^ 
the  cellular  membranes,  or  a  kind  of  protrusion  i 
formed  by  that  substance.    Both  the  paren-  , 
chyma  and  the  epidermis,  however,  belen:r  rather  ' 
to  the  young  and  soft  parts  (»f  a  plant  than  to  | 
the  stems  and  older  branches  of  trees  and  shrubs;  ' 
and  whenever  ligneous  plants  pass  the  period  of  ! 
youth,  the  bark  of  their  sd m  h  -^es  all  paren-  1 
chyma  and  epidermis,  and  begins  to  convert  cvc^ 
the  outer  layers  of  the  liber  into  dead  matter, 
and  to  commence  a  eonstant  series  of  effort  to  < 
throw  thcni  av:ay.    Tiie  thin  transparent  skin 
which  constitutes  the  epidermis  is  ruptured,  and 
never  afterwards  renewed ;  the  green  matter  of  | 
the  parenchyma,  after  exposure  to  the  air,  be- 
comes brown,  and  lories  its  vitality ;  the  outer- 
Tnn?t  layers  of  the  lib  •!  hardeu,  die,  and  crack  ; 
au  exterior,  muny-shaped,  and  even  amorphous  , 
ooatittg  of  dead  or  excrementitious  matter  is  | 
formed;  and  a  constant  strngglc  of  the  em!  ed 
living  plant  goes  on  to  free  its<  If  nf  this  dead 
matter,  either  by  the  exfoliation  of  layer  after 
layer  as  in  the  case  of  the  birch,  or  by  the  rejeo>  ' 
tion  of  considerable  plates  or  uudules  as  in  the 
case  of  the  plan.'-tree  and  the  pine.  —  Tn  such 
monocotylcdonous  plants  as  are  strictly  endo- 
genous, or  effect  their  growth  by  simple  en- 
largement of  the  centre  of  their  stems,  the  bark 
undergoes  no  otlicr  change,  from  infancT'  to  old 
age,  than  to  lose  its  green  colour,  and  become 
more  fibrous ;  and  in  such  monoootyledonous  , : 
plants  as  are  aorogenons,  or  effect  their  growth  | 
priiieipally  by  elongation  of  tlieir  centre,  it  un- 
dergoes no  other  change  than  to  become  more  i 
compact  or  indurated.  j 

The  bark  protects  the  endoeed  wood  nnd  its 
own  inucrniost  layers  from  the  elTects  of  inde- 
meocy  and  vicissitude  in  the  weather ;  and  there-  |  < 


Digitized  by  Googte 


330 


BARK. 


fore  has  either  a  thicker  or  otherwise  a  more 
prntoctlvc  f-tnu'ture  in  exoi^ons  thnn  in  cruio- 
I  gens,  in  tn  es  of  the  temperate  zone  than  in  those 
I  of  the  tropics,  and  in  treea  of  alpine  or  other  very 
I  cold  districts  than  in  tlioae  of  moderately  warm 
^  plains. — Exogenous  bark  serves  also  the  ^rand 
\  purpose  of  conveying  down  for  sccretiun,  in  its 
!  own  layers,  in  the  wood,  and  in  the  roots,  certain 
fluids  which  have  been  elaborated  hj  the  leaToa 
out  of  the  ascending  sap  of  tlie  plant  and  the 
gases  of  the  atmosphere.  It  is  penetrated  by  the 
medullary  rays  as  fully  as  the  wood,  and  is  con- 
nected with  them  by  myriads  of  points  through- 
out its  interior,  and,  in  consequence,  possesses 
countlocs  and  pfTvadin^  lateral  or  horizontal 
communications  l)etween  its  own  exterior  and 
the  Tery  pith  of  the  stem ;  the  eelltdar  and  re- 
ticulated confirmation  of  its  living  liber  affords 
a  rrady  descondin;:;  percolatinn,  in  constant  con- 
tact with  the  medullary  processes,  of  the  portions 
of  fluid  designed  to  be  oondaoted  through  these 
processes  for  secretion  in  the  ligneous  portions 
of  the  stem  ;  it?  woody  tubes  permit  an  easy  de- 
scent, and  assist  a  facile  secretion,  of  the  portion 
,  of  fluid  designed  for  the  formation  of  such  cbcmi- 
1  cal  substances  as  peculiarly  impregnate  tiie  bark ; 
i  and  its  loose  texture  readily  permits  and  aids  the 
'  formation  and  filling  of  the  fistular  cysts  which 
i  are  designed  to  be  the  stores  of  resinous  sccre- 
!  tions.  Yet  the  dilef  volume  of  descending  fluid 
in  a  tree,  or  that  which  is  assimilated  into  the 
!  new  allmrnnm  of  the  wood  and  the  new  liber  of 
I  the  bark,  must  be  viewed  in  a  dilferent  light, 
I  and  will  be  notioed,  at  its  alphabetical  place,  un- 
der its  proper  name  of  Cakbivk.— In  succulent 
i  plants,  such  as  stapolias  and  cacti,  wlierc  no 
proper  leaves  exist,  the  bark  appears  to  effect 
the  processes  of  exhalation,  inhalation,  and  ela- 
boration of  sap  with  gases,  which  in  other  plants 
are  effected  by  the  It  aves.    See  the  article  Leaf. 
\      In  consequence  partly  of  the  outer  or  dead  por- 
I  tion  of  old  exogenous  burk  being  excreuit-ntitious, 
I  and  partly  of  the  inner  or  living  portion  being 
I  the  seat  of  the  secretion  of  cortical  juices  and 
!  the  medium  of  the  conveyinn^c  of  pome  juices  of, 
the  woody  secretions,  it  very  widely  diilers  from 
the  wood  in  chemical  oomposiUon,  sometimes 
Ootttainittg  substances  of  which  the  wood  is 
nearly  or  altogether  destitute,  and  often  con- 
I  taining  a  larger  proportion  than  the  wood  does 
•  of  even  the  latterV  peculiar  chemical  character. 
The  bark  of  the  oak,  the  larch,  and  other  tan- 
ninif  rons  trees  contains  the  peculiar  principle 
which  serves  the  purposes  of  tanning  leather; 
!  the  bark  of  the  cinchona  tree,  the  cinnamon  tree, 
and  many  other  similar  plants,  contains  their 
febrifugal  and  aromatic  principles ;  and  the  bark 
of  the  acacias,  the  pines,  and  the  many  other  gum- 
'  mifcrous,  babaiiiiferous,  and  resin-bearing  trees 
contains  all  their  gum,  their  balsam,  their  turpen- 
tine, and  their  rosin.  "  When,"  says  Liebig,  "  we 
cotnpare  thf  barks  of  the  fir.  pine,  beech,  or  oak. 
witii  their  sap  and  wood,  we  tiud  that  they  differ  1 


essentially  firom  each  othor,  both  in  their  cotapMip 

tion  and  characters.    True  wood  yields  only  on*»- 
fourth  to  two  per  cent,  of  ashes,  while  the  baric 
of  the  oak,  fir,  willow,  and  beec^,  gives  six,  ten, 
to  fifteen  times  mora.  The  ashes  of  woo<I  a  n  I  of 
the  bark  have  a  very  different  composition.  The 
inorganic  ingredients  of  the  bark  are  obviouiij 
inorganic  substances  expelled  by  the  living  or- 
ganism. The  same  reasoning  holds  good  ia  the 
case  of  the  ((rganic  substances  as  Lt  docs  in  th^ 
case  of  the  liark.    The  barV  <«f  the  cork-tree  ct»n- 
tains  nearly  half  its  weight  oi  lut  or  of  fatty  sub- 
stances, wliiich  we  also  find  present,  altboogh  in 
smaller  proportion,  in  the  bark  of  firs  and  pines. 
The  pnlid  material  (insoluble  in  alcohol  or  ether) 
of  these  l»arks  is  entirely  different  from  woody 
fibre.  The  barks  of  fin  and  pines  are  completely 
soluble  in  potash  leys,  forming  a  liquid  of  a  dark 
brown  colour,  which  yields,  on  the  addition  of  r.n 
acid,  a  precipitate  strongly  resembling  the  sub- 
stance called  humio  acid.  But  wood  is  not  at-  ^ 
tacked  by  potash  b  y  ."   The  strictly  exarenMnti-  i 
tions  nature  of  t!ie  dead  portion  oniarlc,  appear? 
in  at  once  its  exterior  and  decaying  position  on 
the  plant,  its  total  destitution  of  organism,  its 
possession  of  inorganic  subatancss  which  the 
living  portions  of  the  plant  either  totally  want  or 
posses'?  in  a  smaller  degree,  and  its  playing  no 
part  whatever  in  cither  the  plant's  growth  or  in 
any  other  of  its  fimctiooal  prooenes.   The  re- 
gular organic  eflbrt  of  trees  and  shrubs  to  throw 
off  the  exterior  portions  of  their  bark,  either  in 
annual  peelings  or  in  occasional  masses,  is,  in  the  I 
strictest  sense,  excrementition.  Hmce  the  weD- 
known  circumstance  that  all  the  dead  portion£ 
of  bark,  such  as  the  peelings  of  the  birch  and  the 
snowberry,  the  irregular  plates  of  the  phine-tree 
and  the  pines,  and  the  thick  and  massive  layers 
of  the  cork-tree,  may  be  removed  without  occa- 
sioning the  slightest  injury  to  the  plant-;  The 
excrementition.  moreover,  if?  far  from  bcinj;  con- 
lined  to  the  old  bark  of  stems,  but  way  be  rc>Adiiy 
observed  in  the  embrowning  of  water  1^  the  ve-  > 
getation  in  it  of  the  smallest  living  twig,  or  the 
growth  in  it  of  the  radical  fibres  of  a  hyacinth 
or  any  other  bulb,  and  may  be  presumed  or  al- 
most proved  to  go  on  in  the  bark  of  every  por-  t 
tion  of  a  plant  from  the  extremity  of  every  root-  I 
let  to  the  point  of  every  little  branch.   The  whole 
of  the  excrementition,  quite  analc^oosly  to  that 
<^  animals,  conrists  is  the  r^eetion  irf  morganic 
substances  which  the  vital  procsMes  cannot  as- 
similate; aiul  -    far  a.s  this  goes  on  from  the 
roots  or  beneath  the  surface, of  the  soil,  it  malcL? 
deposits  and  effects  chemical  changes  in  tiie 
ground,  whidi  affinrd  the  grand  ex^anaticii  of 
the  welhknown  phenomena  of  rotation  of  CTOpS. 
See  the  article  KxrKKTio.vs  or  Plants.  ' 

A  wound  tiirough  the  cortical  layers  of  a  young 
plant  is  healed  witiiont  a  scar;  bnt  a  wooad 
through  those  of  SA  old  plant  is  altoi;ether  in-  | 
curable.    When  a  wound  in  a  middle-aged  tree 
I  is  small,  the  upper  iip  gradually  grows  downward 
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tiil  it  comes  in  contact  with  the  lower  lip,  and 
then  Mllieaoii  follows,  and  the  woand  is  healed; 

or  when  a  wound  is  inflictod  in  peculiar  circnin- 
iitances,  or  upon  peculiar  kintis  af  trees,  gninuhi- 
tiuns  form  at  the  mouths  of  the  exposed  uieilul- 
hrf  procoMicsy  and  graduallj  extend  themselves 
<>\*T  the  exootticated  surface  till  they  become 
fused  into  onf?  another,  nn'l  CMn>tituto  a  cover- 
iag  of  hark ;  or  when  a  wound  is  &o  inflicted  that 
ooomianieation  between  the  upper  and  the  lower 
lips  is  still  partially  or  even  slightly  maintained, 
a  htcral  transfusion  of  the  descending  sap  takes 
j  place,  and  all  the  current  of  it  is  gradually  di- 
Terted  into  the  dianncl  or  remaining  portion  of 
oimmunication- tiil  the  wound  is  healed.  When 
'  partial  or  total  dcnmlati  ii  of  c<irtical  matter 
I  takes  place,  as  in  the  barking  of  the  oak  for  tan- 
j  MTi  and  the  cxcurtication  of  the  cork-tree  for 
!  cdmmeree,  or  in  the  accidental  vr  uusofaieTous 
peeling  of  very  Lirj;*-  plates  from  any  ordinary 
f'trest-tree,  eitiier  the  dead  part  al'me  of  the  bark 
,  is  removed,  and  nu  injury  whatever  is  inflicted, 
or  a  safficient  though  very  thin  portion  of  the 
Dber  is  left  to  cn  ible  the  plant  to  recover  its 
;  cuergies  without  any  8er!oii<!  damage,  or  the 
whole  of  the  liber  is  removed,  and  the  plant,  ac- 
I  cording  to  its  own  vigour,  to  the  season  of  the 
year,  to  the  presence  or  tlie  al  s 'uco  of  albur- 
j  nan),  or  to  other  niArlifying  circumstances,  either 

(sp^ily  dies  or  maintains  a  severe  and  evea- 
tiuOy  Bttooessfol  struggle  for  existence.  The 
^  healing  of  any  severe  or  donhtful  wound  is  very 
greatly  aided,  in  tree?i  as  in  animals,  by  any  ap- 
|i  pliaace  which  lessens  electric  action  and  excludes 
j  the  atmospheric  air.  A  practical  gardener,  writing 
I  in  Lottdon^s  Ifagaxine,  gives  the  following  recipe 
f>r  "  making  the  bark  gr.nv  over  wounds  and 
diseased  places  in  forest  or  fruit  trees,  without 
iidl  and  with  speed : — When  a  branch  is  cut  oft  a 
treeer  otherwise  wounded,  make  the  place  smooth 
with  a  sha;  i>  1  nife  ;  and  if  the  tree  be  cankered, 
either  cut  away  the  part  aflocted,  or  scrape  it  otit 
aatii  you  come  to  the  sound  wood.    In  all  case^i 
'•  sake  the  snrfiMe  as  smooth  as  possible;  then  put 
'  Ittif  a  pound  of  tallow  into  two  pounds  of  tar,  and 
warm  it  over  the  fire,  till  the  tallow  is  just  melted 
ia  the  tar ;  when  one  ounce  of  saltpetre  should 
he  added,  and  the  whole  stirred  wcU  together. 
The  eompoeition  must  then  bo  laid  on  the  parts 
that  you  want  to  heal  ;  and  I  have  found  it.  by 
long  espericnce,  to  be  an  ettectual  cure,  and  su- 
perior by  far  to  any  thing  yet  practised." 

Taonin,  or  the  peculiar  principle  which  changes 
liid  js  into  leather,  altounds  most  in  the  white  in- 
ts'rior  layers  of  oak  bark,  and  has  long  occa-sioned 
that  bark  to  be  in  great  cummercial  demand  i'ur 
.  the  supply  of  taa-ywds ;  jet  it  also  exists  in  snf- 
!  ficient  quantity  in  the  barks  of  various  other 
kinds  of  trees  to  be  an  important  ingredient  in 
their  valae.  See  the  articles  Oak,  'Sahsiho,  and 
BAXKiva.  The  proportion  of  tannin  in  the  bark 
',  of  any  one  species  of  tree  difl*ers  acooiding  to 
wious  dreumstances,  particularly  tho  season  of 


the  year  at  wiiich  the  bark  is  removed,  and  the 
temperature  of  the  period  immediately  preceding 

its  removal;  yet  the  quantity  in  each  of  some 
of  the  best  known  tree,  as  ascertained  by  Sir 
Ilumphrey  l>avy,  may  be  regarded  as,  in  nearly 
all  instances,  a  dose  approximation,  and,  at  aU 
events,  aflfords  a  fair  comparative  view  of  the 
tanniniferous  value  of  the  different  trees.  The 
average  relative  value  of  birob-bark  in  tannin, 
Sir  Humphrey  states  to  be  6 ;  of  hone  chestnut, 
0;  of  beech,  10;  of  large  comni  >n  \villow,  11; 
of  sycamore,  11;  of  elm,  13;  of  iiazi  l,  14;  of 
black  thorn,  IC}  of  ash,  16;  of  Spsyiish  chestnut, 
21 ;  of  oak  cut  in  autnmn,  21;  of  middle^sed 
oak  cut  in  spring,  20 ;  of  coppice  oak,  32  ;  of  large 
Lei  •  ♦  r  willow,  33;  and  of  tho  wliite  interl or 
cortical  layers  of  oak,  72.  Tho  tannin  r>f  tho 
larch  is  usu.ally  a  little  less  than  one-half  uf  the 
tannin  of  the  oak ;  the  tannin  of  the  interior 
cortical  layers  of  any  tree  is  always  very  much 
prreater  in  pr^ip  irtion  to  th?  weight  than  that  of 
the  entile  bulk  uf  the  bark ;  and  the  tannin  of 
properly  peeled  and  carefully  harvested  bark  is 
always  in  far  larger  proportion  than  the  tannin 
of  ]>ark  whieh  ban  bwn  perli  d  under  b.ad  Cfmdi- 
tion!<,  or  which  has  been  allowed  to  ferment  in 
consequence  of  Injndidous  harvesting.  Mr.  Mon- 
teath  of  Stirling,  by  applying  a  chemical  test  to 
carefully  prepared  inru'-i  vtis-  aiui  decoctions  of  the 
different  kinds  of  barks,  ascertained  that  taumn 
exists  in  greatest  quantity  in  the  oak,  next  in 
the  ash  and  the  hornbeam,  next  in  the  Spanish 
chestn^it,  next  in  the  crreen  willow,  the  bay- 
leaved  willow,  the  conunou  hoop  willow,  the  gray 
willow,  and  the  Huntingdon  willow,  next  in  the 
birch,  the  beech,  and  the  hureh,  next  in  the  spruoe 
and  the  silver  firs,  next  in  the  mountain  ash  and 
the  common  broMm,  u  'xt  in  the  labnrnnni,  anil 
variuu&ly  in  tnc  Scuttitth  piue,  the  bramliie,  and 
the  sawdust  of  oak  timber ;  and  he  says  that  all 
these  kinds  will  tan  leather,  and  that  the  bram- 
ble, the  dock,  and  the  common  brtwim  might  be 
good  tanning  substitutes  for  the  ordinary  tanning 
barks.  Among  other  tanniniferous  substances 
either  now  or  formerly  in  use  are  heath,  gall- 
nuts,  myrtle  leaves,  wild  laiULi  le  aves,  and  wattle 
bark.  The  last  of  these  is  obtained  from  two 
species  of  mimosa  which  abound  in  New  South 
Wales.  Van  Dieman's  Land,  and  New  Zealand; 
and  ili'iui^li  only  three -lifths  of  the  tannin- 
strength  of  the  best  oak  bark,  is  largely  imported 
for  the  use  of  British  tanners.^ — ^Tbe  weight  of 
bark  afforded  by  any  tree  in  proportion  to  ita 
bulk  of  timber  varies  according  to  the  kind  of 
tree,  its  age,  its  healthiness,  and  the  conditions 
under  which  it  grew,  whether  upon  good  or  bad 
soil,  in  a  confined  or  an  exposed  situation,  in  liee 
and  open  ground,  or  among  choking  underwood. 
Mr.  IMonteath,  statinpj  the  resultg  of  his  own  oh- 
servatiou,  that  au  oak  of  40  years  ot  age  yieida 
from  9  to  12  Ihs.  of  bark  per  cubic  foot  of  timber, 
an  oak  of  from  80  to  100  years  of  age  yields  from 
10  to  16  lbs.  of  bark  per  cubic  foot  of  timber,  a 


Digrtized  by  Google 


333 


'  I 


li 


II 


larch  from  8  to  10  lbs.,  a  large  birch  from  11  to  |  as  will  grcntlj  fertilize  the  ground,   tt  wiO  e^rien 

14  lbs.,  and  a  willow  from  9  to  11  lbs.  •  alter  the  very  nature  of  the  aoil*  and  turn  it  intu 

Every  kind  of  bark  mar  be  proved,  by  analysis 
of  its  ashes,  to  contain  a  large  proportion  of  the 
peotiliar  iuorganio  flubetancei  which  operate  as 
fertilizera  of  the  soil.  According  to  analysis  by 
M.  S;ni??nrp,  the  ashes  of  oak-liarlc  contain  7  per 
cent,  of  soluble  salts,  3  of  earthy  phosphates,  6ti 
of  earthy  carbonates,  1^  of  silica,  and  2  of  me- 
tallic oxides ;  the  ashes  of  haael-lwrk  oontun  12^ 
per  cent,  of  solul>le  salts,  of  earthy  phosphates, 
.'j4  of  L-arthy  carbonates,  ^  of  silica,  and  1;^  of 
metallic  o.vides  ;  the  ashes  of  poplar-bark  contain 
6  per  cent,  of  soluble  salts,  5*3  of  earthy  phos- 
phates. (jO  of  earthy  carlwnates,  4  of  pili  -a.  and 
li  of  metallic  oxide? ;  the  ashes  of  nuilbcrry- 
bark  contain  7  per  cent,  of  8<jlubie  salts,  8^  of 
earthy  phosphates,  45  of  earthy  carbonates,  1 5i 
oi  silica,  and  l  \  of  metallic  oxides;  and  the  ashes 
of  hornboaiu-barlc  conta'n  4\  per  cent.  t>f  solubl"  I 
salts,  4|  of  earthy  phosphates,  09  of  earthy  car- 
bonates, U  of  silica,  and  k  of  metallic  oxides. 
According  to  an  analysis  recorded  by  liebig, 
th  •  ashes  of  fir-bark  contain  ^'Oo  ppr  cent,  of 
soluble  salts,  and  97*05  of  insoluble  salts, — the 
latter  consisting  of  ft4'98  of  carbonate  of  lime, 
O'SS  of  magnesia,  5*03  of  phoqphale  of  lime,  4'18 

of  phoi?phate  of  ma;:n»\sia,  1'04  of  ptToxidc  of 
iron,  'I'-i-I  of  alumina,  \7'-2^  of  silica,  and  1*70  of 


a  rich  black  mould.  It  nece!???arily  ali<'iiri'!-<  m 
vegetable  parts,  derived  from  the  tree  to  which 
it  once  belonged,  and  cannot  but  be  strongly  im- 
pregnated with  animal  juices,  a.«  it  li.  s  a  lon^ 
time  in  the  tan  vat?,  with  the  skins  and  }]i<b  s  of 
animals,  —  circumstances  which  must  make  it 
singularly  beneficial  to  all  poor  lauds.  If  laid  on 
grass,  it  should  be  spread  soon  after  Michaelmas, 
that  the  winter  rains  may  wash  it  int  ■  the 
ground  ;  for  if  it  be  laid  on  in  the  gpriii_'-  ir  \rill 
be  apt  to  burn  the  grass,  and,  instead  of  imprMV- 
ing  it,  will  thereby  do  it  much  injury  for  that  > 
season.  When  used  for  com  knd,  it  should  be 
spread  before  the  last  ploughing,  that  it  mav  be 
turned  down  fur  the  fibres  of  the  com  to  reach  it 
in  the  spring ;  for  if  it  lies  too  near  the  surface, 
it  will  forward  the  growth  of  the  corn  in  winter  : 
and  in  the  spriii".  wh-'n  (he  nourisiiment  is  chiefly  , 
wanted  to  encourage  the  stems,  it  will  be  nearly 
consumed,  and  the  corn  will  receive  tmt  little 
advant^e  from  it.  Mr.  Bradley  ad%'ised  a  gen- 
tleman, to  whom  a  confide raMe  quantity  of  ]  ark 
was  left  upon  the  expiration  of  the  lease  of  a  tan- 
yard,  to  lay  some  of  it  upon  a  piece  of  stubborn 
sour  land ;  which  he  did  with  such  succeed  thai 
his  product  wa.s  admired  by  all  the  g^ardcners  ; 
and  farmers  in  the  neighbourhood.     For  such 


loss.  A  mere  glance  at  ilieiie  analyses  will  con-  1  ground,  he  thinks  it  should  be  mixed  with  a 
vince  an  intelligent  farmer  of  the  value  of  bark  sandy  soil,  and  that  one-third  of  bark  to  two- 

as  a  manure,  and  show  him  that,  whenever  he  ,  thirds  of  sand  will  be  very  sufficient  proporticm 
can  obtain  it,  he  ought  not  to  be  deterred  from  for  clays,  laying  on  al'  iut  160  cart-loads  upon  an 
using  it  by  the  slowness  of  its  decomposition,  i  acre.  All  harks  or  rinds  of  trees,  though  not  of 
Befiue  tanner8*-bark,  in  particular,  is,  in  many  so  high  a  value  as  that  of  oak,  mnst  of  necessity 
places,  easily  obtainable,  and  ouL'ht  to  be  con-  enrich  either  com  or  pasture  ground,  if  broken 
sidcrably  appreciated  ;  for  though  it  ini'iri.mvly  into  small  pieces  and  laid  upon  it.  They  must 
differs  from  pure  bark  in  the  loss  of  its  soluble  i  needs  be  much  richer  than  the  motild  or  earth 
salts,  it  also  beneficially  differs  in  the  acquisition  usaally  found  in  the  bodies  of  old,  large,  hollow 
of  nitrogenoas  animal  matter ;  and  it  may  be  willow- trees,  putrified  within  ;  though  this  is 
very  advnntasreon?ly  employed  eith  t  as  an  in-  i  ju;-tly  e.«tncmed  very  efficacion-;." 


grcdient  in  fiu"m-yard  compost,  as  a  top-dressing 
on  some  grass  lands,  or  as  a  simple  manure  pre- 
parable  for  use  by  either  rotting  or  indneration. 
"The  bark  of  trees,  in  general,  and  especially 
that  of  oak."  says  Mr.  Mills,  **  contains  a  very  rich 
salt,  extremely  useful  in  vegetation.  One  load  of 
oak-lwrk,  laid  in  a  heap  and  rotted  after  the  tan- 
ners have  used  it  for  dressing  of  leather,  will  do 
more  service  to  s^iff  cold  land,  and  its  effects  will 
last  longer,  than  two  loads  of  the  richest  dung. 
Mr.  Miller  is  right  in  thinking  it  better  ihr  cold 
strong  land,  than  for  light  hot  ground,  if  it  be 
used  alone  as  taken  froui  the  tan  yard,  because 
it  is  of  a  warm  nature,  and  will  loosen  and  se- 
parate the  earth  so  effeetvaOy,  that  by  using  it 
only  three  or  four  times,  a  strong  soil,  not  easy 
to  be  wrotight,  will  he  rendered  perfectly  light 
and  loose.  But  by  mixing  it  with  earth  of  a 
nature  contrary  to  that  which  it  is  intended  to 
correct,  and  in  proportion  suited  to  the  nature 
of  the  soil  it  is  to  lie  laid  on,  it  will  prove  a  fine 
manure  for  almost  any  land,  its  salts  being  such 


The  barks  of  many  trees  are  used  for  not  a  few 
purposes  in  manufiictures,  economics,  and  medi- 
cine, ^e  bark  of  the  oorfc-troe  yields  the  im* 
portant  and  universally  known  cork  of  comm-  r?p. 
Soc  CuHK.     The  bark  of  the  ih^rrcm  nitjra  or 
Quereus  tinctoria,  is  extensively  imported  from 
North  America,  and  used  in  dyeing,  under  the 
name  of  quercitron-bark.    The  bark  of  various 
species  of  the  poplar  and  the  willow  has  often 
been  successfully  employed  as  a  febrifuge  ia  in- 
termittent fever.  Thebark  of  theCindi«oa-trees 
of  South  America  has  long  been  favourably 
known  in  materia  medica,  under  tb-^  name  of 
Jesuit's  bark  and  Peruvian  bark,  and  now  fur- 
nishes the  quinine  and  the  dnehonina  of  modern 
medicine  and  chemistry.  The  hark  of  the  wil- 
low, the  lime-tree,  and  the  cocoa-nut-tree  i?  ?- 
tough  and  fibrous  as  to  have  been  manufactured 
into  ropes  and  other  kinds  of  cordage.  The  balk 
of  flie  lime-tree,  the  bread-lrnii'tree,  and  the 
paper-raulborry-trec,  h  torn  into  slips,  and  iran- 
ufaictured  into  mats.  The  bark  of  the  bread-fruit- 
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ir&t  and  tiio  paper-mulbciry-tree,  is  macerated 
I       beaten  in  water  into  a  thin  an4  flexible  tex- 
ture, which  serves  the  same  purposes  as  linen. 
|i  Ths  inm*f  Invent  of  the  Dnphne  laijefto,  or  lace- 
^  bark-tree  of  Jamaicsi,  are,  with  but  eiigbt  mani- 
I  poiatioii,  oonrerted  into  a  toft,  flexible,  delieat^ 
|j  iMtatilul  reticulate]  texture  closely  reflembling 
lace.   Th*>  qnantity  of  l>ark  for  tanning  or  dyeing 
imported  into  the  United  Kingdom  in  1642,  was 
eu,«47  ewi,  of  wbieh  310,880  cwt.  was  from  Bel- 
gium, and  159,168  Cwt.  from  Holland.    Of  Peru- 
v-  .n  \y.\x\  the  nmntint  imported  in  1842  was  1,12.' 
iy<i—MoHie(Uh's  Foredcr'i  O'uide, — IJaoy*  Agri- 
enltsrd  Chemist n/. — Keith*9  Botaniad  XeriVon.— • 
iij\issirvja:tlt'i  Rurid  Economy. — Liebig't  Chem- 
of  Af/r.—Loinloii'A  (lardener't  }f't(]n:i),e. — 
JaunuU  qJ  the  tL  Agr.  Society. — MilCs  JIu«baiidr]f. 
—Hanka^jCt  Countj/ lUporU. — Mortimer'*  ffudoik' 
if^MuUr*         iTAnatomie  ef  de  PhyndogU 

BAiiK-BED.    A  bed  of  tanucn>  -bark  in  a 
ghss^:oYered  brick  pit  or  low  glazed  brick  hou«;. 
I  Its  olgeet  is  to  produoe  and  maintun  warroth 
and  dampness  1  y  tlu'  ft r mentation  of  the  bark  ; 
I  and  it  is  used  for  the  cultivation  of  pine-apples, 
■-  and  such  other  tropical  plants  as  require  what 
'  jrardeners  call  bottom  heat  \  but^exoept  for  laising 
.v>itn^  plants  from  cuttings,  it  is  nut  employed 
'jf  the  cultivntion  of  greenhouse-plants.     B  trk 
m  a  coarse  form  or  in  large  pieces,  and  not 
I  ^und  or  greatly  bnilcen  bark,  should  be  em- 
I  picyed,  else  a  .slowly  evolved  and  a  steady  heat 
will  D'  f  he  iirixim  (  d  :  and  it  should  he  sjiread  in 
.  ih«  iun^ine  and  covered  with  mats  till  formen- 
•  tatioD  oommences,  and  then  deponted  in  the 
^'lozed  brii^  pit,  where  its  use  is  required.  The 
h-.'at,  for  two  or  three  days,  is  much  too  f^cnt  ; 
J  kt  when  it  has  faUen  to  1)0°,  it  is  in  a  proper 
<tate  for  the  pots  coutaioing  the  plants  to  be 
^  plunged  in  it ;  and  it  maj  continue  to  be  used 
«  hik'  it  slowly  decreases  to  <i(5°,  and  may  then  be 
i  rciifwed  to  about  70°  or  80°  by  such  a  i^tirring 
I  as  will  produce  a  second  fermentation,  or  by  mix- 
;  isg  widi  it  a  small  quantity  of  yeast  But  even  the 
lr>t  bark-1>ed  seldom  maintains  heat  so  long  or 
uniformly  a<5  is  desirable,  and  generally  either 
fails  in  some  degree  to  achieve  its  purpose,  or 
'  Kqures  to  be  aided  by  steam^pipes,  hot>water, 
I  'ke  flues  ;  and,  under  the  improved 
ti«s  ill  hiirticulturc,  it  i?  mpidly  hi  the  course 
I  of  being  didcuQtinucd  and  forgotten.    Tlte  use  of 
iteam-pipcs,  and  pipes  of  hot-water  in  partieular, 
I  begins  to  be  so  well  understood,  and  so  generally 
I  appr-inateJ,  that  the  bark-bod  or  bark-stove  is 
i>x\i  to  be  a  clumsy  and  comparatively  ineffioient 
»I>plianoe.  Yet  where  the  oM  method  of  bottom- 
beat  is  still  preferred,  or  where  it  is  required  on 
nlr  a  small  scale,  the  use  of  oak -loaves,  or  of 
^ny  other  vegetable  substance  containing  a  large 
proportion  of  tannin,  will  serve  the  purpose  quite 
1  Bs  wdl  as  tanners*  spmt  bark,  and  la  many  in- 
j  ttaaces  far  better. 

I    BARKU^a.  The  artificial  peeling  of  the  bark 


of  trees.  The  chief  practice  of  it  is  upon  the  oak 
and  other  tanniniferons  trees,  for  the  supply  of 

bark  to  tanners.  The  bnrkini:  of  oak  is  usually 
practi«ied  at  any  time  frt^iu  tlie  Ijeg^mnmn:  <jf  ^lay 

I  till  the  middle  of  July  ;  but  the  sooner  it  is  per- 
formed in  spring,  the  better  is  the  bark,  the 
more  easily  is  it  detached,  and  the  greater  an  im- 
petus is  given  ti>  the  re-irrowth  of  coppice-wood. 
When  the  feap  has  begun  to  rise,  and  before  the 
leaf  is  completely  developed,  the  very  best  crisis 
has  arrived  for  barking.  After  the  sap  freely 
as^cends  to  the  leaf,  and  after  the  leaf  is  fully 
lormed,  the  bark  l>ecome8  less  juicy  in  itself,  and 
more  difficult  to  be  detached  from  the  wood  \ 
and  when  the  cambium  or  what  is  called  the 
black  sap  is  desconding,  the  excorticated  I  ark 
begins  to  tlmtw  off  a  scarf  from  its  exterior,  Ike- 
comes  dark'Colonred  in  its  innermost  btycrs,  and 
loses  a  comparatively  large  proportion  of  its 
mast  useful  juicy  properties.  All  oak-bark  for 
the  tanner  ought,  at  latest,  to  be  removed  from 
the  tree  before  the  third  week  of  June  ;  and 
every  ton  of  it  which  is  removed  after  the  first 
of  July  is  not  only  imi)ovori?hed  in  tannin,  but 
weighs  two  cwt.  lc!!;«  than  if  it  li  id  been  r  nioved 
I>efure  the  end  of  May,  or  at  latest  iu  the  first 
week  of  June.  The  birch  and  the  larch  may  be 
pet  I  a1  iu'.arly  a  month  earlier  than  the  oak.  Yet 
the  birch  is  ufualty  not  barked  till  July  or  even 
the  beginning  of  August  ;  for  its  dead  bark, 
which  is  useless  to  the  tanner,  and  which  w<mld 
impede  the  grinding  of  the  inner  bark  in  his 
mills,  cannot  properly  be  separated  and  thrown 
away  till  the  alburnum  of  the  season  is  fairly 
formed,  and  therefore  not  till  about  the  end  of 
July.  The  trees  to  be  barked  are  either  the  cut 
thinning;^  of  the  coppice,  or  the  felled  i»Id  oak^  of 
the  forest :  and  they  are  dealt  with  by  the  fur- 
ester  and  his  best  instructed  assistanta  in  a  way 
which  will  be  noticed  in  our  artide  on  GomcM 
and  Woods.  But  in  cuttin;^  down  the  trees,  no 
jwrtion  of  bark  should,  on  any  account,  lie  pe<  led 
from  the  root  or  stool,  and  care  i«hviuld  be  used 
to  make  eadi  tree  so  &11  as  not  to  tear  or  other- 
wise damage  the  stool-bark  of  its  neighbours. 

The  prevailin;?  method  of  barkinct,  and  the 
tools  usually  employed  in  it,  previous  to  com- 
paratively recent  improvements,  are  described  as 

i  IbllowB  by  Niool : — "  A  piece  of  vacant  ground, 
at  a  convi  Tii'-nt  side  of  the  wood,"  .says  he,  "is 
to  be  looked  out,  to  which  the  large  and  small 
wood  is  to  be  carried,  here  to  undergo  the  opera- 
tion of  barking.  The  barkers  are  furnished  with 
light  short-handled  raalicts  made  of  a?hwood,  the 
head  about  8  inches  long,  3  inches  in  diameter 
at  the  face,  and  the  other  end  blunt,  but  some- 
what wedge*fli]aped  ;  and  with  sharp  wedges^ 
made  of  the  same  sort  of  timber,  somewhat  spat- 
ula-shaped :  these,  from  their  form,  may  either 
be  driven  by  the  mallet,  or  pushed  by  the  baud. 
The  havkcn  are  also  provided  with  a  smooth 
whinstone,  about  H  or  H  inches  in  diameter  on 
ih&  iiEice,  and  4  or  6  inches  thick.  The  young 


!>  inches  thick.  The  young  j| 


Digitized  by  Google 


334 


BARKING. 


sapliugs,  small  branches  or  twigs,  are  held  by  one 
hand  on  the  atone,  and  with  the  other  beaten  by 

the  mallet  until  the  bark  be  split  on  the  wood  : 
it  is  tb' n  peeled  off,  and  laid  r.  Lrnlarly  aside,  till 
a  bundle  of  a  considerable  size  be  formed.  The 
larger  branches,  young  trec^  and  full  grown  tim- 
ber trees,  are  laid  along  on  the  ground:  the 
upper  side  of  the  tree  to  be  barked  h  boat  with 
force  by  the  mallet  from  one  end  of  tlie  tree  to 
the  other.  The  bark  is  then  started  at  the  thick 
tod,  by  throating  or  driving  in  the  wedge,  whieh 
being  thrust  along  the  whole  length,  the  bark  is 
speedily  ripped  open.  The  wedge  i?  thf^n  applied 
under  the  bark  at  both  sides  of  the  incision.  The 
firm  parte  are  then  snoceseirdy  beaten  by  the 
mallet,  and  the  wedge  gradually  pashed  alonr^ 
till  the  whole  bo  conipletely  spvered  fri.in  the 
timber.  The  point  most  particularly  to  be  ob- 
•orved  hi  thit  art,  is  the  taking  off*  the  bark  in 
as  long  shreds  as  possible,  for  the  e<mvenien<rf  of 
cnrriaj^"  to,  and  dryitm;  it  cm.  what  are  ciillod  the 
horses.  These  are  formed  of  long  brniicln  s.  and 
two  or  more  pieces  of  about  a  yard  in  length, 
sharpened  at  one  end,  and  having  a  knag  or  fork 
at  the  other  to  receive  nnd  supp  )rt  ti  e  long 
branch.  The  hnrsi.-s  may  ^tantl  Avithin  4  or  5 
feet  of  each  other,  and  so  as  to  have  a  declivity 
from  one  end  to  the  other,  that  the  ocoasional 
rains  may  the  more  easily  run  off.  A  dry  ele- 
vated spot,  in  an  airy  place,  i«  the  mo?t  proper 
for  erecting  the  horses  upon,  in  order  that  the 
bark,  when  laid  upon  them,  may  have  a  free 
oirqulation  of  air  when  drying.  At  the  end  of 
each  day's  work,  the  l).ivk  is  carri  'd  to  rtnfl  laid 
across  the  horses,  to  tiie  thickness  of  (5  or  8  inch- 
es. The  larger  boardy  pieces  of  bark  are  built 
into  small  pyramidal  stacks,  or  set  up  on  end 
leaning  against  the  horses.  If  tlic  wcnthor  h-.' 
very  dry  and  fine,  the  bark  should  be  turned 
twioe  a^Say,  or  at  least  onoe  a-day.  Gentle 
showers  are  found  beneficial  to  it,  while  severe 
rains,  of  loner  continuance,  arc  very  hurtful.  A 
careful  hagman  will  take  puinB  to  lay  the  strong 
boardy  pieces  of  the  bark  in  such  a  manner  as  to 
defend  the  more  tender  parts  from  severe  rains. 
Great  care  is  to  be  used  to  preserve  the  colour  of 
the  innpr  bnrk  ;  because  the  colour  of  this  is 
generally  looked  to  as  a  principal  criterion  of  its 
value.  When  it  is  snfiiclently  dry  to  be  in  no 
danger  of  fermentation,  it  should  be  carried  to  a 
dry  house  or  sliadc.  Where  such  cannot  be  had, 
it  should  be  stacked  up  in  the  same  manner  as 
hay.  It  may  be  proper  to  notice  here,  tliat  stacks 
of  bark  should  not  be  so  large  as  to  incur  the 
risk  of  their  fermentinj!:.  Narrow  and  lon;^  stacks 
will  answer  Itest.  After  being  built  up,  they 
should  be  instantly  thatched,  however  promising 
the  weather  may  be.  Straw,  bog-reed,  long 
heath,  or  broom,  may  with  equal  propriety  be  the 
material  employed  as  thatch." 

This  method  of  peeling,  drying,  and  harvesting 
is  still  regarded  as  perfectly  eligible,  and  may,  in 
most  circumstances,  be  advantageously  pntctiaedj 


yet  it  admits  of  obvious  and  easy  improvements, 
both  in  peeling  the  larger  lark,  and  in  drying 
and  harvesting  the  whole.  The  great  objects  aro 
to  beat  the  bark  as  little  as  p^j-ssible.  to  take  itofT 
in  clean,  large  pieces,  to  dry  it  without  dark- 
ening its  colour,  and  to  store  it  without  incurring 
a  risk  of  fermentation.  The  beating  of  small 
branches  and  very  small  stems  with  the  mallet  is 
often  indispensable  for  barkins^  ;  and  a  little 
beating  of  comparatively  sapless  larger  bmnchcs 
and  atoms  may  also  be  unavoidable  ;  but,  in 
general,  the  l>eating  of  nil  good  stems  and  toler- 
ably large  branches,  is  quite  nnncc  -sary,  .ind  has 
a  certain  tendency  to  blacken  the  inner  or  fleshy 
layers.  Incisions  are  made  round  the  stem,  At 
distances  of  from  2\  to  3  feet,  with  a  sharp  in- 
strument, rcscnibliii;jj  a  liedge-bill ;  an  incision  is 
made  along  the  stem,  so  as  to  cat  the  circular 
ittciaiOttS  at  right  angles  ;  and  the  stem  bein^.  if 
possible,  raised  against  some  support,  an  i  ru- 
mont  called  a  peelinii-iron — about  inc}i'-.-i  long. 
IJ^  inch  broad  in  the  face,  sharpened  like  a  wright's 
chisel,  a  little  bent  in  the  broad  way,  and  having 
a  wooden  handle  of  abont  4  indies  in  length— is 
so  facilely  and  dextcrmifly  applied,  that  the  w  hole 
of  each  BccHnn  of  thf>  b^rk  is  taken  off,  in  as 
clean,  regular,  aud  umJorm  a  condition,  as  a  skin 
from  the  carcass  of  a  sheep  or  a  calf.  The  beat 
method  of  drpng  is  on  temporary  rustic  lofts,  of 
nbout  two  feet  in  width,  and  of  length  sufficient 
to  hold  one  day's  peeling  of  hark.  Each  lolt  is 
formed  by  driring  forked  stakes  into  the  grotind 
for  bearers,  about  3  fe  t  high  in  the  back  row, 
and  2}.  in  the  front,  and  by  layinir  loppinp^  b<>- 
tween  the  forks  so  as  to  constitute  a  rustic  slop- 
ing floor.  The  smaller  pieces  of  bark,  or  those 
from  branches  and  minor  stems,  are  laid,  to  the 
depth  of  six  inches,  on  the  sliipiiiir  fl'V->r.  \vith 
their  thick  end  toward  the  higher  bide  ;  and  the 
broad  and  large  pieces  arc  placed  over  the  whole 
in  such  a  podtion  as  to  carry  off  any  rda  which 
may  fi'l.  In  three  or  four  days,  the  wholo  of  the 
l)ar"c  t^houli]  lie  turned,  to  prevent  it  fr'.irn  hLar- 
ing  or  moulding  ;  and  in  about  ten  days,  it  wui 
be  sufficiently  dry  to  be  stacked  or  otherwise 
stored.  The  width  of  each  pile,  in  stacking 
ought  not  to  exceed  8  feet. — The  barkintr  of  all 
other  tanniniferous  trees,  excepting  the  birch,  is 
performed  in  the  same  manner  as  that  of  the  oak ; 
and  the  barking  of  the  birch  simply  includes  the 
additional  process  of  peeling  off  an  I  rejecting  the 
outer,  shreddy  layers  of  dead  bark. 

The  barking  of  vines  and  fruit-trees  ha%  for  a 
considerable  number  of  years  past,  been  some- 
v-h:\f  extensively  and  very  sticcessfully  practist-J, 
j  both  in  England  and  on  the  continent,  for  im- 
proving both  the  quality  and  the  size  of  fruit. 
At  the  winter  pruning  in  February,  the  gardeaer 
or  orchardist,  with  his  common  hooked  pruning- 
knife,  cuts  ofl'  all  the  outer  bark  of  cverv  apple 
or  pear  tree  above  ft  or  U»  years  old,  but  remov- 
ing a  thickw  stratum  from  an  older  tree  than 
from  a  younger ;  and  when  he  judieiottsly  or  cars- 
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hWr  performs  the  operation,  he  mvariaHly  has  | 
I  the  satisCactioa  of  seeing  the  fructiferous  prop<:r- 
I  tiei  of  the  trees  imme^tely  and  decidedly  im* 

proved.  Tines nnder glass  in  England  are  treated 
•  in  the  same  manner.  This  practice  of  barking 
j  of  fruit-trees  is  called  netto^i^s  in  France  and 
I  Belgium,  and  was  introdnoed  to  Great  Britun 

a\*>w  tliKi  rear  181(1  by  Mr,  Lyc>n  of  Edinburgh. 

Guide. — Trtatise  on  J'laiUinff  in  Lib.  of  U.  Knaic- 
It^.—Mmheira  Rural  JBewMmi/  of  ToriAifie. — 
Loudon  s  Gardener't  Moffatine, 

B,\RLERIA.  A  genus  of  tender,  overf^reen,  or- 
namental plants,  of  the  acanthaccous  tribe.  About 
f  i  dozen  species  are  cultivated  in  the  huthousee 
)  of  Great  Britsin ;  and  all  of  those,  eze^t  two, 
]  are  natives  of  t!io  E:i-t  Indies.  The  long-leaved 
i  jpocies  is  a  bienniai  herb,  of  two  feet  in  height  ; 
I  aod  the  other  species  are  perennial  shrubs,  of 
L  fton  two  to  four  feet  in  heif^t.  One  of  the  two 
r  species  not  from  the  East  Indii  <  is  West  Indian, 
'  and  15  prohaV.ly  the  lonfrrst  and  Le-t  known  in 

I Britain,    it  is  called  a  snapdragon  iu  Jamaica, 
•nd  the  greater  impatient  Yenns  looking-glass  by 
)Iiller.  Its  stem  is  hairy,  bnndiing,  jointed,  and 
'  jib-iut  4  f'ft  hi:^h  ;  its  k'uves  nre  ovn!.  and  pT(>w 

I in  pairs  and  opposites,  on  short  footstalks,  at 
fnA  joint  of  the  stern ;  its  flowers  grow  one  by 
one  at  each  ilivlsidu  of  a  ramified  or  divided  long 
fwtstalk,  which  is  jinidueed  at  each  dinsion  of 
the  branches  ;  each  llower  has  a  long  pale  txiho, 
tad  a  fine  blue  labiated  summit ;  and  each  sced- 
rtmtl  ii  an  oblong,  membranaoeons,  twoKselled 
\.  capsule,  and  parts  with  its  seeds  by  an  f  !a«;tic 
jerk.  The  jnice  of  tho  leaf  of  one  of  the  East  In- 
dian species,  BarUria ^rionitisy  is  a  favourite  med- 
I  idle  ef  the  Tkmool  praotitloners,  in  those  oatar- 
rhal  afieotioiuof  children  which  are  aooompanied 
with  fever  and  much  ri^cid  phlegm. 
:    BJLEILKY, — botauically  Nordcum.   A  genus  of 
,  irmes,  next  in  importance,  in  the  British  Islands 
i  ind  in  many  otiier  parts  of  the  world,  to  the 
genus  triticum  or  wheat.  of  the  sp  'oit 

indeed,  rank  as  mere  weeds,  with  scarcely  an 
.  EngUsh  name ;  others  lank  at  eoane  herbage, 
j,  tuider  the  name  of  barl^^grasses ;  and  both  of 
i!  these  group?  onpht,  according  to  otit  iisTial  prac- 
/  tice,  to  be  noticed  under  the  word  iloRDEUX;  yet, 
for  the  sake  of  affording  a  full  view  of  barley  in 
i  all  its  oonnexioinB,  we  shall  disouss  the  whole  in 
I.  tlie  present  article. 

ij    Anafnt  Barh'>/, — Barloy,  as  a  cereal  gras.'j,  wa."? 

I  kaowa  at  a  very  early  age  of  tho  world,  and 

i  fipmsiniemotereoords  of  botii  saored  anddvil 
history,  and  has  been  unintermittedly  and  ex- 
trnsively  ciilti\'ntrd.  in  many  parts  of  the  world, 
rjm  aaeieut  times  till  the  present  day.  During 
the  hail-plague  which  fell  in  Egypt,  previous  to 
the  exodus  of  the  Israelites,  "  the  flax  and  the 
Urlcy  were  smitten  ;  for  the  barley  was  in  the 
ear,  and  the  tiax  was  boUed."  In  the  peculiar 
qnten  of  sacred  law,  which  was  established 

,  em  ths  Imslitsstiiron^  the  ministry  of  MoseSi 
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"an  hnmor  '»f  l..i.rlov-?fpd  was  valued  at  fifty 
shekels  of  silver.  ■  The  land  of  Canaan,  when  tiie 
Israelites  were  about  to  be  conducted  into  it  as  . 
their  patrimony,  was  described  to  them  as  » 
good  land,  a  land  of  brooks  of  wat^T.  of  fountain.s 
and  depths  that  spring  out  of  valleys  and  hilis,  a  ; 
land  of  wheat,  and  tarky,  and  vines,  and  fig- 
trees,  and  pomegranate.*,  a  land  wherein  thoy  j 
nliniild  i  nt  bread  with  ^nt  peirc^nf"; When  ' 
Naomi  and  Ruth  travelled  from  the  land  of  .Moab 
into  the  country  of  the  iBraelitc-y,  they  "came  to  ' 
Bethlehem  in  the  beginning  of  barley  harvest 
and  the  lattrr  (flit-iined  the  ji  .tice  and  tlie  favour 
of  Boaz  in  connexion  with  the  gleaning  and  the 
winnowing  of  barley.    David,  at  a  critical  mo- 
ment, duft:^  the  rebellion  of  Abealom,  received 
from  some  of  his  loyal  followers  an  opportune  i 
supjdy  of beds,  and  bL-sliis.  and  earthen  vcs.stds.  ■ 
and  wheat,  and  barley,  and  flour,  and  parched 
com.**  The  seven  sons  of  Saul,  when  delivered 
to  the  Gibeonites,  "  fell  all  seven  together,  antl 
were  ptit  to  death  in  the  day.-;  of  hur%C'st.  in  tht; 
first  days,  in  the  beginning  of  barley  harvest." 
When  Solomon  was  at  the  apex  of  his  great 
princely  glory,  "  his  officers  provided  victim  1  T  r 
liiiit;  S  iloiiion,  barley  also  and  straw  for  the 
hori^es  and  dromedaries."   When  Jotham  pros- 
pered M  king  and  conqueror,  the  Ammonites,  on 
being  subdued  by  him,  gave  him  annually,  for 
tlifoi.'  yrars,    an  hundred  talents  of  silver,  and 
ten  tlioufeund  measures  of  whent,  and  ten  thousand 
of  hurley."    Other  ancient  notices  of  barley  in 
the  sacred  record  are  equally  explicit ;  and  some 
of  them  occur  in  association  with  circumstances 
and  lessons  of  d  t  yilv  impressive  character, 

Pliny,  the  Rouum  naturalist,  gives  such  a  de- 
scription of  thehordeum  known  and  cultivated  in 
the  first  century  as  completely  id'  titifies  it  with 
the  British  barley  of  the  pro>  iit  day.  lie  says 
that  the  root  of  hordeum  comes  out  of  the  oppo- 
site end  of  the  seed  from  the  blade,  that  the 
radical  end  of  the  seed  is  lavL';  r  than  the  blade 
end.  tliat  the  Made  of  hnrdi  um  i.s  rmialn'V  than 
the  blade  of  tnticum,  that  the  ear  of  hordeum  in 
almost  bare,  while  that  of  triticum  Is  covered 
with  many  coats,  that  hordeum  has  a  shorter 
stalk,  but  a  rontrh'T  and  pharpfr  heard  than  trit- 
icum, and  that  some  kinds  of  hordeum  have  only 
two  rows  of  grain  iu  the  car,  while  other  kinds 
have  five.  Columella  mentions  two  kinds  of  bar- 
ley which  were  cultivated  in  Italy,  the  one  culled 
hevaHticum  or  cantherinum,  and  the  nther  called 
distichum  or  galatichum.  Cato  also  speaks  of 
barley,  and  classes  it  with  such  crops  as  are  ex- 
hausting to  land.  Palladius  says  that  barley 
delights  in  an  open  and  dry  soil,  and,  if  sown 
upon  a  wet  soil,  dies.  Virgil  says,  "  When  the 
sun  in  libra  makes  the  days  and  nights  equal, 
then  sowbarl^,  even  towards  the  distant  showers 
of  the  imprnctieablp  winter  snlstice,"  Vnrro  says 
that  six  modii  of  barley  ought  to  be  sown  upon 
a  jugerum.  Other  Roman  notices  <tf  bnrley  are 
quite  as  distinct,  and  show  it  to  have  been  a 
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generally  cultivated  grain  ;  and  a  few  of  tbera 

even  give  minute  directiL-ii8  aa  to  the  mode  of 
trt'atin:^  it,  which  would  be  highlj  instructive  to 
many  a  iuod*,'ru  farmer. 

Generic  t^Mrader. — The  flowers  of  barley  are 
herin aphrodite,  and  are  arranged  into  a  compact 
spike,  in  altcriiato  nrdor  on  oach  side  of  a  ter- 
uiiQul  raciiis.  They  consist  of  imbricated  bracts  \ 
and  the  ext«dor  of  these  hraets  are  husks  or 
glumes,  while  the  interior,  which  immediately 
enclose  th«  or^nn*?  of  fertility,  arc  pahw,  or  chaff. 
Three  florets  constitute  a  spikelct,  and  two  glumes 
belong  to  each  floret.  The  glumes  are  extremely 
narrow,  very  anlike  those  of  wheat,  and  amount- 
ing to  little  moro  than  bristles.  The  palea)  are 
two  and  alteriKite.  the  inner  one  closely  invest- 
ing the  seed,  and  the  outer  one  enwrapping  and 
fokUng  over  the  inner,  and  furnished  with  a  long 
awn,  beard  or  arista,  hesot  with  tlirec  rows  of 
acute,  upward-pointing  bristles.  The  scales  at 
the  base  of  the  outer  palea:  are  two  ia  number, 
and  very  minute ;  and  near  them,  in  the  situar 
tion  which  botanists  call  hypogynous,  or  fixed 
bilow  the  iiasc  of  the  seed,  are  the  throe  fila- 
ments, with  their  three  anthers,  which  iiu  con- 
cealed within  the  pale».  The  ovary  is  simple, 
the  styles  are  two,  the  stigmas  are  feathery — and 
th'  S"  a'-T  nri'  cnnceal''(l.  The  p'jrieurp  is  goncr- 
ally  not  distinguishable  from  the  seed.  The  al- 
bumen of  the  seed  is  fiirinaoeous ;  and  the  em- 
bryo lies  on  the  outer  side  of  the  alijumen  at  its 
base.  The  c  ityledun  and  the  pluimile  are  devel- 
opod ;  and  the  root  becomes  a  fibrous  rhi^uina. 
The  culm,  which  becomes  the  straw,  is  cylindri- 
cal, closed  at  its  nodes  or  joints,  hollow  in  the 
spaces  between  the  nodes,  and  coated  on  the  ex- 
terior with  a  j^jnty  socn*tion.  The 
leaves  arc  alternate,  and  iiave  a  split  biicaih  in- 
vesting the  entire  spaces  of  the  culm  from  node 
to  node. 

Barley  is  regar^led  as  constitutionally  more 
tender  than  some  other  cereal  grasses,  and,  in 
many  instanoes,  cannot  bear  the  rigour  of  our 
ordinary  winters ;  and  yet  it  ^row.<  wild  over  a 
wide  extent  of  both  the  old  world  and  the  new, — 
it  is  successfully  cultivated  athwart  a  greater 
breadth  of  the  globe  than  any  other  of  the  valu- 
able grains, — ^it  flourishes  under  the  heat  and 
drought  of  the  1>orders  of  the  torrid  zone,  and 
grows  sturdily  and  maturely  on  the  northern 
Verge  of  tlie  temi>erate  zone, — and,  in  general,  it 
thrives  and  ripens,  in  not  a  few  exposures  and 
under  various  adverse  droumstances,  which  the 
constitutionally  hardier  wheat  is  totally  unable 
to  resist.  This  singular  phytological  paradox  is 
partially,  if  not  wholly,  explained  by  the  peculiar 
nature  of  barley's  inflorescence.  If  a  young 
green  ear  be  examined,  it  will  be  seen  that  the 
spikelcts — then  closely  packed  together  on  each  : 
side  of  the  raohis-^nsist  each  of  three  distinct  I 
florets,  each  with  its  pair  of  slender  setaceous 
liracts.  ami  tliat  the  central  floret  is  larger  and 
more  prouiincut  than  the  side  ones,  and  furuishud  . 


with  a  long  bristly  awn  which  reaches  quite  or 

nearly  to  the  summit  of  the  spike.  On  opening 
this  central  floret  with  a  needle,  th?  rtidiments 
of  the  seed,  stamens,  and  stigma,  will  be  visible 
with  the  aid  of  a  magnifying  ghiss ;  but  on  open- 
ing the  ttde  florets,  they  will,  in  the  case  of  all 
the  two-rowed  barley^.  be  soon  to  consist  of  little 
m<Mre  tlian  the  very  imperfectly  formed  integu- 
ments of  glumes  and  palete,  and  to  be  in  conse- 
quence barren.  When  the  stameni;,  anthers,  and 
.styles  of  tlie  fertile  florets  are  completely  formed, 
they  will  be  seen  to  conduct  the  process  of 
impregnation  under  phytological  droumBtanees 
which  aflbrd  a  peculiar  protoedon  iron  exterior 
disturbance,  and  from  most  of  the  ordinary  causes 
of  injury.  In  wheat,  the  three  filaments,  with 
their  delicate  versatile  anthers,  arc  protruded 
and  exposed  to  every  vicissitude  of  the  weather ; 
but  in  barley,  these  vital  organs,  while  equally 
perfect  in  organization,  are  masked  and  protected 
l)y  the  floral  integuments.  Tlie  hitter  s  process 
of  impregnation,  therefore,  is  conducted,  through 
all  its  stages,  in  complete  shelter  from  wind,  rain, 
and  hail ;  it  escapes  all  the  most  serious  ri?k«  of 
miscarrying  to  which  the  impregnation  of  wheat 
is  exposed ;  and,  in  particular,  it  is  free  from  the 
disastrous  liability  of  being  damaged  or  rendered 
barren  at  the  critical  moment  when  the  pollen  is 
liberated  by  the  expansion  of  the  anthers. 

The  Species  of  Biu'ley. — .Many  writers  classify 
all  barley,  according  to  the  time  of  sowing,  into 
winter  barley  and  sprititr  larley.  Bnt  s' tne  va- 
rieties of  confessedly  the  same  species,  or  of 
strictly  similar  botanical  characteristics,  arc  so 
hardy  as  to  be  quite  suitable  for  winter  growth, 
while  others  are  so  tender  that  they  can  l»e  sown 
only  in  sprirnz;:  and  ? 'veral  kinds,  whether  fip*- 
cies  or  varieties,  which  suit  best  for  autumn 
sowing,  and  are  with  the  greatest  propriety  de- 
signati  d  winter  iKirl^i^  may  with  perfect  suc- 
cess be  treated  al.'^o  ai  sprinir  barleys. — '>*h  r 
writers  olassiiy  all  barley,  according  to  the  num- 
ber of  rows  of  grains  in  the  ears,  into  six-rowed, 
four -rowed,  and  two -rowed  barleys.  I5ut  all 
fonr-rmved  kinds  are  partially  si.x-mwed.  and  e:m 
easily  be  proved  to  be  mere  deteriorations  of  true 
rix-rowed  kinds,  or  deviations  from  them;  and 
the  two-rowed  kinds  are  so  exceedingly  divem> 
fied  as  clearly  to  require  amon;:<:t  them.«  Ivi-  a 
specific  classification. — Other  writers  classify  ail 
barley,  according  to  the  adhesion  or  non-adhe- 
sieo  of  the  ooroUa  to  the  ripe  seed,  into  awned 
and  naked.  But  this  distinction,  though  a  very 
marked  one  for  the  popular  observer,  accords  ill 
with  either  the  botanical  distribution  or  the 
phytological  habits  of  the  different  kinds,  and 
besides  is  far  too  liouted  for  the  purposes  of 
either  a.'^&isting  the  memory  or  making  a  dis- 
criminatiou  oi  qualities. — Other  writers  classify 
all  barley,  according  to  the  barrenness  or  fertiltty 
of  the  side  florets,  into  flat-eared  and  square- 
cared  barleys.  But  ibis  distinction  merely  re- 
resolves  the  six-rowed  and  the  partially  four- 
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rowed  kinds  into  one  class ;  it  bordens  itself  with 
eauqitioiit  9bA  explamtioiig,  to  Mooont  for  the 

diflfereii<»s  between  the  six  rowed  and  tlic  four- 
rowed  ;  and  it  groups  all  the  numerous  and  the 
widely  ditfereut  kinds  of  two -rowed  into  one 
wdiitiBgaidied  mua^-Ofther  writeit  clMBify  all 
barkjrs  into  Scotch  and  English,  —  calling  the 
six-rowed  and  the  four-rowed  kinds  Scotch,  and 
the  two-rowod  kinds  English, — and  subckssifj 
ill  the  tatter,  Moocding  to  thdreariiiMii  or  late- 
ness of  ripening,  into  rath-ripe  barleys  and  late- 
ripe  barleys,  i^ut  niiv  late-ripe  pnrt.  v.-hi  -h  has 
been  grown  for  some  years  upon  strung  aud  cold 
toils,  will  beoome  nth-ripe  by  being  aoim  a  f&w 
times  upon  light  dry  soil,  and  will  fetaia  ita  ao- 
qnired  early  liabit  for  thrt.fi  or  foiir  y  nrs  upon 
its  original  cold  soil ;  aud  any  rath-npe  sort, 
which  has  been  grown  upon  light  warm  soil,  will 
be  fendwed  late-ripe  after  a  few  years*  ouUivaf 
tioD  upon  cold  heavy  soil. 

All  th<»se  distinctions,  in  fact,  not  only  exclude 
the  whcde  of  the  weeds  and  the  mere  herbage 
giMW  of  tbe  ImoI^  genua,  bnt  aie  oonaidarably 
loo  narrow  for  the  purposes  of  praotical  asriool- 
tara!  classification.  The  number  of  species,  as 
determined  bj  permanent  and  well-detined  bo- 
tuuad  ehanu^eni  and  quite  ineepeetive  of  tbe 
multitudinooa  Twieties  of  some  of  the  cultivated 
kinds,  fifteen  accnrdinj;  to  Professor  Kunth, 
sod  eighteen  according  to  Loudon's  Uortus  Bii- 
;  and  even  the  number  of  eoltlTated 
iaduding  the  cereal  graMea  of  other 
wuntrics,  and  the  useful  herbage  grasses  of  our 
own  land,  is  variously  stated  at  not  fewer  than 
from  eight  to  ten.  Every  intelligent  farmer, 
thsiefon^  on^t  oleulj  to  be  aoqnainted  with  a 
widT  range  of  classification  than  most  agricul- 
tural writers  exhibit.  Yet  the  distinctions  of 
vinter  and  spring  barley,  and  of  rath-ripe  and 
late-ripe  barley  are  of  important  praoUeal  vae. 
Winter  barley  ia  nmally  of  the  four-rowed  and 
six-rowed  kinds,  and  is  s.>wn  prinripillv  in  coun- 
tries, such  as  Spain,  Italy,  and  the  i^outh  of  France, 
when  winter  ia  mild  and  the  spring  is  dry,  or 
such  as  Siinl%  Poland,  and  some  portions  of 
North  America,  where  snow  lies  throuf^hout  win- 
ter, and  a  genial  and  steady  sun -heat  usually 
ooDimenoes  with  the  di{»ppcarance  of  the  snow. 
Spring  barley  seldom  yidde  ao  large  a  piodooe  of 
jrnin  as  winter  barley,  and  is  likewise  so  much 
later  in  ripeninj^  as  to  interfere,  in  some  decree, 
with  the  wheat  harvest;  yet  it  incurs  tar  less 
mk,  and  on  the  whole  ■•  more  SBxtaiue  inadl. 
mate,  like  that  of  Great  Britidn  and  Ireland, 
where  the  winter  is  an  alternation  of  frosts  and 
thaws,  and  the  early  part  of  spring  is  usually 
eold  aad  wet.  Bath-ripe  varietiei  of  spring  bar- 
ley generally  yield  a  smaller  produce  of  grain 
than  lato-ripe  varietiei?  :  and  tluTefore  ought  not 
to  be  preferred  to  the  latter  except  for  oold  late 
adb,  or  witlt  the  expraa  design  of  affording  an 
early  barley-harfcat. 
TMe  Bad^^^nmir-ThB  meadow  badej-gTaaa, 


Jfordeum  pratetm,  is  perennial,  and  grows  wild 
in  the  moist  meadows  of  Bni^aad,  bnt  is  rare  in 
Scotland.  Its  side  florets  are  barren,  and  have  a 
short  beard ;  its  glumes  are  rough  and  bristlj'; 
its  culms  are  kneed,  not  very  straight,  and  grow 
to  the  height  of  atiout  two  feet ;  ita  foliage  ia 
scanty ;  and  its  roots  are  fibrous.  It  flowers  in 
June,  and  ripens  its  seeds  in  August.  It  is 
adapted  to  irrigation,  has  very  hardy  habits,  con- 
taina  a  large  proportion  of  nntvitioaa  natter,  and 
often  occurs  aatiutally  on  good  ridi  meadow-land. 
Yet  it  yields  a  comparatively  small  amount  of 
herbage ;  it  is  liable  to  rust ;  its  seeds  caanot  be 
very  easily  proennd ;  ita  kng  aharp  awnt  are  in 
riak  of  irritating  aad  indannng  the  gnms  of  cat- 
tle :  and,  on  these  accounts,  it  can  acaioely  olaim 
to  be  worthy  of  cultivation. 

The  wall  barley-grass,  mouse-barley,  or  way- 
bonnet  grass,  Hordnm  mtuitmm,  ia  an  ammal 
weed,  of  the  salt  marshes,  way -sides,  beaten- 
paths,  and  other  waste  prounds  of  Great  Britain. 
Its  root  is  iibrous;  its  culms  ascend  in  numbers 
from  one  root,  to  the  height  of  abont  10  or  18 
incheiy  and  they  have  three  or  four  joints,  and 
are  procumbent  at  the  base,  erect  in  the  upper 
parts,  and  considerably  thicker  than  those  of  the 
meadow  barley-grass ;  its  sjukcs  are  brittle,  two 
or  three  inches  in  length,  of  a  dirty  yellow  col- 
our, and  less  slender  than  those  of  the  mc affow 
Iwrley-grass ;  and  its  long,  stiff  awns,  when  they 
enter  into  tiie  oompoeition  of  hay,  are  apt  to  in- 
flict damage  on  the  montha  of  honea.  It  is  said 
by  WitliL-rint*  to  be  eaten  by  horses  and  sheep ; 
yet  is  assorted  by  other  careful  and  competent 
observers  to  be  uniformly  avoided  by  even  halt- 

feminhtng  animal*  whieh  feed  hf  tbe  road-ddea. 

Its  proportion  of  natritive  matter  ia  ezoeediagly 
small,  and  consists  principally  of  mucilage  and 
insoluble  extractive  matter.  It  flowers  from 
April  till  Augntt,  and  ripens  its  seed  about  the 
beginning  of  the  Uttter  of  these  months. 

The  sea  '  nr!  \\  or  squirrel  tail  grass,  Hordeum 
marUunai/i,  i8  also  an  annual  weed  of  the  salt 
marshes,  and  tlie  aeapdiore  paatmee  and  maritime 
sandy  ground  of  Cheat  Britain.  It  resembles  the 
wall  barley-prass  in  general  ha))it.  but  is  smaller 
and  more  glaucous,  and  has  rougher  awns,  with 
minute  bristly  teeth.  It  grows  to  the  height  of 
about  a  foot,  and  flowen  in  June  and  July.  It 
abounds  in  the  Isle  of  Thanet,  but.  in  general, 
is  of  scattered  and  coinj  ar  itively  scarce  occur- 
rence^— The  bulbous  barley-grass,  HonjUum  Oui- 
bomm,  ia  an  unintersating  perennial  of  Italy;  it 
was  introduced  to  Great  Britain  in  1770;  and  it 
grows  to  th<!  height  of  three  feet,  and  flowers  in 
July. — ihe  cape  bariey-grass,  hordeiim  Capenu^ 
is  an  uninteresting  aimna]  of  tlw  Cape  of  Good 
Hope,  and  was  introduced  to  Britain  in  1817; 
and  it  grows  to  the  hei^'bt  r  f  about  a  foot,  and 
flowers  in  July  and  August. — The  maned  barley- 
grass,  ffordnm  jiAatumf  is  a  eurions  biennial  of 
North  America,' and  was  introduced  to  Britain  in 
1782 ;  and  it  growa  to  the  height  of  about  a  feot. 
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and  flowers  in  July  and  August. — The  porcupine 
barley^rasg,  Mcrdetm  h^trtx^  is  a  curious  an- 
nual of  Spain,  and  was  introduced  to  Britain  in 
1821  ;  and  it  grows  to  the  height  of  about  afoot, 
and  flowerfi  iu  June  and  J  uly. 

The  Cenol  Barleyt^AH  the  onUivated  barleys 
rank  as  annuals ;  jet  moet  of  the  six-rowed  kinds 
arc  sown  toward  the  close  of  auttimn.  and  treated 
as  slightly  biennial|  while  one  of  these  kinds  suc- 
ceeds well  to  be  sown  in  sammer,  and  treated  as 
thoroughly  biennisL  Oxeat  confusion  prevails 
in  classifying  the  six-rowed  barleys,  and  f]i«tin- 
guishing  their  species  and  varieties.  Most  of 
this  oonfiision  arises  fipom  mistaken  notions  of 
the  six-rowed  and  tlie  four-rowed  kinds,  and 
may  bo  prevented  by  a  little  definition.  "  There 
is  no  barley,"  remarks  Professor  Low,  "  to  which 
the  term  foorwwed  can  be  (properly)  applied. 
Barley  is  termed  two-rowed  or  six-rowed,  accord- 
ing to  the  number  of  its  fertile  floret*.  In  two- 
rowed  barley,  one  row  of  florets  in  each  of  the 
two  sides  of  the  spike  is  fertile,  and  consequently 
one  row  of  seeds  on  eftch  side  is  perfected.  In 
six-rowed  barley,  three  rows  on  each  side  of  the 
spike  are  fertile,  and  consequently  three  row?  on 
each  side  are  perfected.  In  this  sense  only,  it  is 
termed  riz-rowed  barley.  Bat  there  is  no  spe- 
cies known  to  us  in  which  only  two  rows  on  each 
side  of  the  spike  are  fertile.  Slightly  examined, 
indeed,  six-rowed  barleys  frequently  present  the 
appeaianoe  of  torn  rows;  bnt  this  is  is  appeal^ 
ance  only ;  for  such  barleys  have  atwajn  the 
three  rows  on  each  side  perfect.  In  poor  soils 
and  unfavourable  situations,  two  of  the  rows  run 
much  into  each  other,  and  this  Iws  perhaps  given 
rise  to  the  mistake ;  but  the  two  rows  which 
thus  run  into  each  other  in  appearance,  arc  on 
the  opposite  sides  of  the  rachis."  The  name 
hexasiichoH  or  six-rowed,  which  has  usually  been 
rettrioted  to  one  well-rauked  speoies  of  sixnrowed 
barleys,  would  thus  become  the  proper  designa- 
tion of  the  whole,  and  is  so  used  by  Professor 
Low.  Yet  the  alteration  or  disturbance  of  estab- 
lished names  is  exceedingly  underirabls,  and  in 
this  case  unnecessary,  the  mere  definition  1^  them 
being  qui  t  o  sufficient.  By  hfixiutichon  or  six- 
rowed,  as  distinguished  from  every  other  kind  of 
barley,  we  mean  %  spedet  which  is  alwajt  truly 
six-rowed,  and  whose  ean  stand  oat  from  one 
another  in  the  spreading  and  characteristic  man- 
ner of  two-eared  sprat  or  battledore  barley ;  and 
by  all  other  square  or  six-rowed  barleys — ^begin- 
ning with  Horde»m  wfyoft,  and  ending  with 
HorJenm  Keimhnse  —  we  mean  barleys  which, 
while  always  six-rowed  at  the  base,  are  usually 
more  or  less  four-rowed  at  the  top,  according  to 
soil,  ooltnre,  and  phytologioal  habiti  and  whose 
ears  lie  compactly  toward  one  another  in  the 
manner  of  the  ears  of  here  or  bigg. 

The  common  barley,  usually,  though  impro- 
perly, called  ilie  fimr-fowed  barl^,  Eordmm  mi^ 
yaw,  seems  to  have  been  a  native  of  the  south  of 
Europe,  paftieuholj  of  SioUj,  bat  was  intro- 


dnoed  to  Great  Britain  and  to  the  eooBlriM  ef  • 
central  and  northern  Europe,  at  too  lenote  a 

date  or  in  too  obscure  circumstances  to  be  knovii 
in  record.  In  common  with  every  other  cereal 
species  of  barley,  it  ranks  as  an  annual  plant ;  ji^ 
it  Ibmishee  the  chief  varietiea  of  cnllivBled  im* 
ter  barley,  and  is  therefore  practically  a  bienniil 
All  its  florets  are  fertile;  its  midi1li:>  CTains  forr. 
two  distinct  rows ;  and  its  side  grams  form  & 
kind  of  double  rowtoward  the  base,  bnt  udle  in 
such  a  manner  as  to  fonn  one  row  toward  tin 
top ;  and  yet,  in  some  instances,  they  remain 
nearly  separate  firom  base  to  extremity  as  to  ren- 
der it  a  trae  six-rowed  bailex.  Three  of  ito  | 
varieties  are  so  conspicuous  as  to  be  prrtly  gen- 
erally treated  as  distinct  species  ;  and  manr  are 
so  obscure,  so  fugitive,  or  so  worthless  as  to  hav^ 
challenged  scarcely  any  notice. 

Bere,  bigg,  bailey-biitK;  or  ron^  barley,  is  i  qo 
of  the  best  known  and  most  extensively  diffuK-d 
varieties  of  common  barley.    It  is  cuUi\*atwl  in  , 
Denmark,  in  Sweden,  in  Russia,  throughout  tke  \ 
Scottish  HighUmda  and  Hebrides,  and  OB  eipoMd  | 
light  grounds  in  the  hilly  port  ion  3  of  the  Scottisfc 
Lowlands.    Its  ear  is  about  2^  inches  in  length; 
the  number  of  grains  in  each  ear  is  about  sixty ; 
the  grains  taper  «r  have  a  pointed  fbrm  at  bolk 
ends ;  and  the  awns  are  about  3^  inches  in  lesgtb, 
and  adhere  to  the  grain.   Though  its  grains  art 
more  numerous  than  those  of  the  two -rowed 
kinds  of  barley,  yet  tiiey  have  less  weight  in  pro- 
portion to  their  bulk.    Bere  is,  in  consequent 
regarded  as  an  inferior  crop,  fit  only  for  l>ad  cul- 
tivators, or  for  poor  cold  lands ;  but  it  ripem 
very  early  when  sown  in  spring,  and  is  thenfixe 
a  great  and  benefidal  boon  to  climates  which 
are  too  cold  and  late  to  ripen  the  bettt-r  lcind.«  :' 
barley. — The  square  barley,  called  in  France  ot^ 
caret,  differs  frum  bere  iu  having  a  thinner  skin, 
and  in  being  three  ev  fcor  A^a  fooneriips;  jct  ; 
in  other  respects  so  closely  resembles  it  as  to  be 
almost  identical.    It  is  extensively  cultivated  in 
some  parts  of  Germany. — The  white  four-rowetl 
winter  barley,  caEedin  ElianoeenpeawAiriUMr, 
has  thicker  Mid  longer  ears,  thicker^ddanei  sad  ! 
larger  grains,  and  an  aggregately  coarser  appetf- 
ance  than  bere ;  and  the  lower  three  or  four  tiers 
of  ita  florets  are  frequently  barren.  It  is  eatea- 
aivclj  cultivated  in  the  north  of  France^  and  kii 
the  reputation  of  being  very  suitable  for  malting. 
When  sown  iu  autumn — as  is  the  usual  practice 
with  it  in  France — it  ripens  before  any  of  the 
8pring<eown  barleys;  but  when  aown  in  sprii^ 
it  does  not  ripen  till  a  fortnight  after  the  bte«t 
of  these  barleys. — The  Tan^if  r,  Morocco,  or  Afri-  ' 
can  barley,  is  shorter  in  the  cars  and  the  stnv, 
and  larger,  thieikerekinned,  and  leas  ftoap^  tfna 
the  preceding  variety  ;  its  awns  are  long  and 
spreading,  and  are  not  easily  separated  firom  the 
grain ;  and  its  foliage,  when  green,  is  very  brosd, 
and  is  greedily  devonred  by  rabbits  aad  hvca  | 
It  was,  not  many  years  ago,  introduced  to  GresJ 
Britain  from  Morocoo.— The  Bengal  barky  ft 
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'  Kmbles  the  laagier  variety,  but  is  not  so  strong 
\  in  the  ttnw.— The  giant  bulej,  liordeim  gigan- 
I  tmmf  htt  been  regarded  as  one  of  the  meet  per- 
-  manent  Tarieties  of  bcrc  ;  yet  it  is  characterized 
priaci{»dlj  bj  its  tallnees,  usually  growing  to  the 
\  height  of  abrat  four  feet,  while  bere  gtowi  to 
I  the  height  of  only  three.   It  wbb  introditoed  to 
i  Great  Britain  from  the  Levant. 
I '    The  black  wint^  barley,  called  in  France  orgt 
,  •  mk  mir,  and  Mnnetiinet  called  botaaioallj  Hor- 

I  dnwi  aftjpnm,  lias  80  marked  a  character  as  to 
1i  have  been  sometimes  treated  as  a  distinct  spe- 
'  dea  Its  spike  ia  long ;  its  grains  are  from  W  to 

I I  70  in  number,  and  larger  than  tboee  of  bere ;  its 

I  pdoB  bave  a  black  or  dark-blniali  oolour,  and 

I I  arc  alluded  to  in  its  distinctive  name  of  '  Mack 

'  and  its  awns  are  long  and  dark-coloured,  and  ad- 
|i  here  to  the  grain.  In  spite  of  the  blackness  of 
j  its  palei^  it  Jidda  aa  white  flour  aa  an  j  other 

sort  of  barley.  It  is  very  prolific,  but  is  not  liked 

bj  maltsters.  It  is  less  hardy,  but  more  early, 
I  and  better  adapted  for  spring-sowing  than  the 
'  white  fooP4owed  winter  barley ;  yet,  if  not  town 
I  reiy  early  in  spring,  it  vegetates  as  a  biennial, 
;  and  will  not  run  to  seed  till  the  following  year. 

The  French  either  sow  it  before  the  end  of  March, 
!  iaoidar  to  reap  it*  grain  aa  an  annual,  or  sow  it 
I  in  June  and  July  in  order  to  feed  sheep  witii  it, 
:  and  to  enjoy  its  advantages  as  a  l»ionniuI. 
I  The  Siberian  barley,  or  four  and  six  rowed 
I  Biked  barley,  is  regarded  aometiman  aa  a  tariety 
;  of  common  barley  under  the  name  of  Hcrdmm 
•  rul^re  nudum,  and  sometimes  as  a  distinct  spe- 

aet  under  the  names  of  Hordeum  cceUste  and  ffor- 

ium ^miuhhexastichoti.  Its  ear  is  shaped  like 
^  that  of  bere,  but  ia  more  decidedly  six-rowed; 
I  the  grains  are  mure  numerou8*than  those  t>f  bere, 
1'  and  considerably  smaller  than  those-  "f  other  kinds 

of  aaked  barley ;  and  its  awns  are  rather  upright, 
1'  etiily  detabhed  when  ripe,  and  ao  readily  ftlling 

of  with  the  palea  or  husk  as  to  render  the  bar- 
I  fey,  in  technical  phrase,  *  naked,'  like  wheat.  It 

vas  introduced  to  Great  Britain  in  1768,  and 
||  proniMd,  for  a  time,  to  become  a  fitvonrite 
I  gr^n,  and  to  pass  into  general  cultivation.  But, 
«  whether  from  prejudice,  from  bad  management 
jl  ia  the  trials  of  it,  or  from  ascertained  unsuit- 
'  lUnem  to  the  adla  and  dintate  where  it  waa 
I  tried,  it  soon  ceased  to  be  much  noticed.    Yet  it 

I  ia  extensively  cultivated  in  the  north  of  Europe, 
I  in  Germany,  and  in  some  parts  of  France ;  it  is 
,  generally  held  in  high  esteem,  on  the  continent, 

for  its  fertility ;  it  ia  regarded,  in  some  parts  of 

II  Germany,  as  the  most  valuable  kind  of  barley 
known;  it  obtained  its  distinctive  botanic  name 

I  of  cadetU  from  the  Freucii,  m  compliment  to  its 
.  tqipoeed  eminent  prodootiTeneee ;  it  haa  been 
!  much  extolled  by  several  distinguished  agricul- 
tural writers  of  the  continent,  particularly  by 
)  Uie  eminent  and  well-known  Thaer ;  it  ripens  in 
ow  country  a  wedc  earlier  than  bere;  and  it 
'  both  deserves  attention  and  a  fair  trial  in  the 
impioTed  agriooltural  diatricta  of  Great  Britain, 

I    :   ..  
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I  and  might  bo  found  a  valuable  acquisition,  as  a  j 
(aubetitute  for  bere,  throughout  the  Bcottieh  | 
Uighlands  and  Hebrides. 

The  Nepaul  barley,  Ilimmalaya  naked  barley,  ' 
or  Nepaul  wheat,  is  generally  treated  as  a  distinct  j 
apeciea,  under  the  name  of  ffordetm  nepderue  or 
Hordeum  tr^uroatwm.  It  grows  wild  on  the  Him- 
malayan  mountains,  near  the  line  of  perpetual 
snow,  and  was  introduced  thenoe  to  Great  Britain 
in  1817.  It  waa  r^;avded  aa  wheat  by  the  parties  | 
who  introduced  it;  and  even  yet  is  sometimes  I 
called  Nepaul  wheat;  yet  not  only  is  it  a  true  j 
barley,  but  it  differs  firom  the  Siberian  kind,  or 
Hordeum  etduU,  principally  in  the  form  of  ite 
awns,  and  is,  like  that  kind,  alx*rowed,  naked, 
early,  and  prolific.    Its  awns  are  very  short,  and 
generally  bent  down  iipon  the  chatT  or  inner  > 
palesB,  while  tlie  wingii  of  tho  outer  palen  rise  ; 
to  about  one-eiglith  of  an  inch  on  each  ride,  and  | 
form  with  the  awn  a  sort  of  three-forked  termi- 
nation, which  is  alluded  to  in  the  specific  name  \ 
tri/urcatum.  The  three-forked  termination,  how-  j 
efcr,  ia  not  a  permanent  diaracter ;  for  the  grain,  { 
after  being  cuUivnted  for  acme  time  in  Britain, 
elongates  its  awns  like  those  of  Siberian  barley, 
or  even  exhibits  on  one  ear  some  grains  with 
abort  awna  and  trifureati,  some  with  long  and 
erect  awns,  and  some  with  awns  of  intermediate 
length  and  form.    Tlie  XepanI  barley  is  earllt  r 
than  the  Siberian ;  its  straw  is  short,  and,  under  : 
favourable  culture,  aliff  and  erect ;  and  ita  Ibli-  j 
age,  whan  young,  is  broadi  and  of  a  i^ueouB  green  | 
colour. 

The  true  six-rowed  barley,  Pomeranian  barley,  , 
or  six-rowed  white  winter  barley,  Hordeum  hex-  I 
aetiehonj  is  the  ooaraeet  in  lample  of  all  the  bar-  | 
leys,  but  hardy  and  prolific.    Professor  liovt  re- 
gards it  as  sitnply  the  sprat  barley,  or  Hordeum 
zeocriion,  with  all  tho  side  florets  as  well  as  the 
central  once  fertOe,  and  calls  it  eix^rowed  ajwat  1 1 
\ita\ejtOi  Hordeum hexaMicho-zeocriton.  Itsgnina  ' 
are  situated  in  six  distinct  and  equidistant  rows ;  1 
and  the  lower  onra  spread  out  at  nearly  right  , 
angles  with  the  raohis,  bo  that  the  awna  are  ez-  | 
oeedingly  divergent.    AU  its  florets  are  hernia-  :  j 
phrodite  and  awned ;  its  spike  is  thicker  and  much  : 
shorter  than  that  of  bere  ;  the  number  of  grains 
in  a  spike  or  ear  is  about  on&4liird  greater  than 
that  in  a  spike  of  bere  ;  and  its  grains  are  long, 
and  not  well  filled,  and  have  the  awng  adhering 
to  them  with  great  tenacity.    This  species  is 
occasionally  sown  in  France  and  in  England  as 
both  a  winter  and  a  apring  bari^,  and  ancceeda 
well  under  either  treatment  ;  l)ut  it  is  usually  a 
fortnight  later  in  ripening  than  bere.  No  defined 
or  mai'ked  varieties  of  it,  or  deviations  from  its 
normal  character,  are  in  cultivation. 

The  sprat,  s^lt,  fan,  battledore,  rice,  or  Put- 
ney barley,  or  German  rice,  Hordeum  zeocriton,  is 
a  two-rowed  species,  easily  distinguished  to  even 
the  unpraetieed  eye  by  the  spreading  form  of  ita 
apike,  alluded  to  in  the  names  fan  and  battledore. 
Ita  ^ike  ia  short,  broad  at  the  base,  and  some- 
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what  tapering  toward  the  top;  its  graim  stand 
out  from  the  raohis,  in  a  manner  almost 
bling  the  expanded  wings  of  a  bird ;  its  awns 
gprpad  very  diven^ently  on  both  sides  ;  and  its 
entire  appearance,  with  the  exception  of  the 
number  of  ite  rows,  is  precisely  similar  to  that  of 
Hordeum  hexattichon.    Professor  Ixiw,  as  already 
'  (ilwurwd,  regards  the  two  spi  cies  as  one,  with 
I  the  accidental  difference  of  barrenness  or  fertility 
in  the  side  llonts ;  and  he  calls  sprat  barley  Bor- 
demit  duUeko-teomtan.    The  name  Putney  bar- 
i  I  ley,  sometimes  given  to  it,  allmks  to  the  fact  of 
\  its  having  at  one  time  been  extensively  cultivated 
in  the  vicinity  of  Putney  ;  and  the  names  rice 
baiiey  and  Ctarman  rioe  are  given  to  it,  not  on 
account  of  its  possessing  any  resemblance  to  rice, 
I  but  because,  as  decorticated  or  pot-bar!oy,  it  [ 
j  BweUs  much  by  boiling,  and  forms  a  tolerable 
I  substitute  for  rioe  in  broths  and  puddings.  It 
I  was  at  one  time  in  considerable  favour  with  Eng- 
I  lish  farnif'r<!,  and  is  ?t5!l  much  esteemed  in  Oer- 
many ;  but  it  has  gone  almost  completely  out  of 
cuItWation  in  England,  and  is  thought  bj  some 
I  scientific  agriculturists  to  be  undeserving  renew- 
j  ed  attention.    Yet.  except  for  the  sliortness  of 
I  its  strawj  it  might  be  found  profitable  tor  some 
Boib  and  rituattons,  particularly  for  marly  lands, 
in  a  bleak  or  cold  district ;  it  is,  at  all  events, 
both  hardy  und  productive  ;  and  it    -irht,  at 
least,  to  be  kept  in  view  by  experimental  and 
enterprising  farmers. 

Two-rowed  or  long'Cared  barl^,  ffcrdettm  di$' 
ticlion,  is  the  species  commonly  cultivated  in 
England  and  the  lowlands  of  Scotland.  It  has 
ramified  itself  into  several  well-marked,  generally 
diffused,  and  highly  esteemed  varieties ;  and  it 
is  also  identical,  as  a  species,  with  very  numerous 
varieties  of  inferior  value,  local  diffusion,  or  ill- 
defined  and  fugitive  character.  All  its  side 
florets  are  nude  and  barren,  and  are  more  minute 
and  less  distinct  than  those  of  six-rowed  barleys ; 
its  spike  or  ear  is  considerably  lonf^er  than  that 
of  six-rowed  barleys,  and  is  as  broad  at  the  centre 
and  the  top  as  at  the  base ;  and  its  grains  are 
more  imbricated  than  those  of  sprat  barley,  or 
arc  so  situated  as  to  overlap  one  an(»ther  instead 
of  sproadinpj  out  from  the  nichis.  The  numl)cr 
of  its  grains  in  an  ear  usually  ranges  from  twenty- 
four  to  forty,  aecording  to  the  varietj,  while  that 
of  the  six-rowed  barleys  ranges  from  about  sixty 
to  seventy;  yet.  in  spite  of  this  grrrit  inferiority, 
the  two-rowed  barley  has  obtained  a  very  decided 
preferenoe,  and  a  very  superior  care  fW>m  farm- 
'  ers,  not  only  in  Great  Britain,  but  in  France  and 
1  in  many  parts  of  Oermnny.  The  greater  actual 
produce  of  the  two-rowed  barley  is  the  apparent 
reason  of  the  preference,  and  the  greater  &icness 
of  the  sample  was  probably  the  indnoing  or  ori* 
ginal  reason,  Imt  adventitious  ad"VTinta!Te  rp?nlt- 
ing  from  better  culture,  is.  perhaps,  the  only  true 
reason,  or  that  which  accounts  for  both  the  others. 
Were  ecpul  csn  to  be  bestowed  upon  the  best  ez- 

.r-:-  j  t..».i». 


has  been  so  long,  so  profusely,  and  so  genenlly 
lavished  upon  two>fowed  bari^,  in  sdsiitsr 
tions  to  soil,  in  hyhtidiaing,  and  in  selectisg 

specially  superior  ear?,  scarcely  a  douTit  can  exist 
that  eventual  varieties  might  &>x»n  be  obtained 
whieh  would  yield  oomiderably  greater  prodsee 
than  the  best  two-rowed  kinds  at  present  in  cq1> 
tivation,  an^  the  same  time  be  not  one  jot  ia- 
ferior  in  the  sample. 

The  common  Engli^  two-rowed  beiley  ww 
long  a  favourite  variety ;  but  has  been  so  msdt 
ramified  into  subvarieties,  and  blended  thr:-iidi 
the  medium  of  these  into  other  varieties,  as  to 
have,  in  a  considerable  degree,  lost  its  distinctive 
oharaoter.  Ite  ear,  in  general,  is  from  thrss  to 
four  inches  long,  and  aliout  one-third  of  an  incb 
broad  ;  its  proins  amount  to  from  twenty  tofcrtj 
in  the  ear,  but  in  the  best  sorts  usually  amouat 
to  from  twenty-eight  to  thirty,  and  are  not  veif 
closely  set  on  the  rachis  ;  and  its  awns  extend 
about  tlie  length  of  the  spike  beyond  its  top  It 
is  less  prolific,  and  five  or  six  days  later,  thu 
here  ;  and  it  is  Isss  adapted  for  poor  soils  sud 
elevated  sitoa^ns  ;  but  it  is  superior  in  qaality. 
and  is  decidedly  preferred  by  Ixitli  the  miller  and 
the  maltster.    Its  straw  is  not  very  long,  sod  i 
makes  good  winter  fodder.  Some  snbmietits  cf 
it  called  long-eared,  usually  have  from  84  to  40 
grains  in  the  ppike  ;  but  they  are  comparatireh 
weak  in  tlie  culm,  and  are  liable  to  be  much  laid 
by  heavy  rains,  or  overpowered  bj  the  weight  of 
their  own  ear.  A  sabvariety  called  the  Ifddir 
vian  was  for  some  time  in  much  favour  ;  hut  it  ' 
srcms  to  have  degenerated,  or  at  all  event?  iras 
driven  out  of  use  by  the  discovery  and  diffusion  | 
of  newer  and  better  subvarietiea.    Some  etfacr 
submiettoshave  run  the  same  round,  and  shared 
the  same  fate  a?  the  Moldavian.  A  curious  plant 
of  common  Englisli  barley  was  presented  in  straw 
to  Lawsonli  AgrienHura]  Mneenv  in  Edinburgh . 
by  a  gentlonan  in  Fifeshire :  it  has  three  stecu. 
two  of  them  having  ears  of  the  nsual  f  >ri[i.  .tod 
the  other  having  a  compound  spike  resembling 
that  of  Egyptian  wheat,  and  con^ning  63  gr&iofc 

The  Scotch,  the  llianet,  and  the  L&ooln  bsr- 

ley?,  thongh  very  frequently  Tiiontit^ned  in  tip 
conversation  of  farmers  and  the  writinjrs  of  aca- 
culturists,  are  mere  subvarieties  of  the  common 
English  barley.  The  Bootoh  barley  admits  «f 
great  latitude  in  the  time  of  towing,  and,  thiRigli 
usually  not  sown  later  than  the  middle  of  May. 
has  produced  a  satisfactory  crop  when  sown  so 
late  as  the  12th  of  June.  But  when  late  sova.  j 
its  straw  is  liable  to  be  Soft,  weak,  and  very  easily 
lodged  ;  though  when  sown  early,  the  straw  is  as 
strong  and  resisting  as  that  of  most  other  ba^ 
leys.  The  flooteh  barley,  previoua  to  the  intn^ 
duction  of  the  more  ferljle  kinds  which  are  si 
present  in  chief  favour,  was  very  highly  estet'ined 
by  the  best  Scottish  farmers,  and  was  preferred  bj 
brewers  and  distillers  to  almost  any  barley  grown 
from  English  seeds. — Wire  bfirley,  long  ^  ' 
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'  is  umplj  Scotch  barlej  grown  two  or  three  times 
I  ipon  lud  BMiHUPed  with  H»-weed ;  and  it  pos- 
sesses an  ftoqaired  habit  of  wperior  mrlinen, 

and.  on  that  account,  is  in  requct-t  f  r  seod-corn 
1  bjr  &nuer8  in  the  later  and  niore  iulaud  districts 
of  the  coontry. — ^Thaoet  barlej  so  very  closdy  re- 
sembles the  Scotch  as  to  af^tear  the  very  Mune 

sultvariety,  a  little  modified  by  being  sown  fur  a 
number  of  years  in  a  warmrr  climnt'-  \Vht.'n 
I  sown,  early  in  the  season  on  rich  iuud,  it  possesses 
I  BBch  ftiength  and  vigour,  has  a  round  and 
rather  coarse  grain,  and  yields  a  comparatively 
]  hr;.'e  produce;  but  it  sildom  has  a  bright  colour, 
and  does  not  bring  the  best  price  in  the  market. 
Its  gnun  is  plainp  and  thhi-skianod,  and  is  in 
I  isquit,  &r  lees  fur  malting,  than  for  pot-barley 
I  and  barley-meal. — Lincoln  barler  is  a  late  sub- 
j  Taiiety,  with  a  coarse,  ill-working  grain,  and 
!^  nitaUe  only  for  dunp  toils  and  waim  rituationt, 
I  where  no  better  ft  MTt  <tf  barley  can  be  obtained, 
j  It  was  formerly  sown  upon  land  which  had  been 
I  rammer  Mowed ;  but,  sinoe  the  introduction  of 
;  lietler  husbandry  lad  impnyvBd  rotetiona,  it  is 
not  wanted,  and  has  fawn  driTea  ahnost  onttrdy 
3  oat  of  cultivation. 

The  Chevalier  barley,  as  to  its  origin,  is  only  a 
;  nriation  of  the  long-eared  sub  variety  of  the 
common  English  yet  it  possesses  saoh 

<  iistiactivc  characters  as  to  constitute  a  well-do- 
Uned  variety  of  itself    Its  ears  resemble  those  <>{ 
y  the  common  English  barley,  but  usually  contain 
|l  two  «r  four  more  grains  in  eaeh ;  its  grains  are 
'  rounder,  much  plumper,  and  oontaitt  a  larger 
I  r  [H.rtion  of  sni^^ar ;  its  general  character,  for 
,  Uie  purposes  of  both  the  miller  and  the  maltster, 
iimpenor;  and  its  habit  of  tillering  b  so  strong 
tbst  a  proportion  of  its  seed-oom  half  a  bushel 
per  acre  less  than  that  of  common  English  bar- 
kj,  will  be  equally  productive.   Yet  it  is  eight 
«r  ten  days  later  in  ripening  than  oottmon  bar- 
lejr,  sad,  on  that  account,  is  less  suitable  for  cold 
•oib  and  exposed  situation?.    Its  straw  also  is 
vsAfir  and  harder,  and  therefore  more  liable  to 
be  Isid,  end  not  80  palatable  to  cattle.   But,  as  a 
'  iHiole,  it  ii  a  very  valuable  variety,  and  has,  for 
a  number  of  years  pn'^t.  ^lecn  rrrrnrrl'^d  with  gene- 
ral and  high  favour  throughout  ail  the  best  ugri- 
cnhural  districts  of  Great  Britain.  A  gentleman 
if  ofthe  name  of  Chevalier  observed  in  his  field  an 
ear  of  barley  of  larger  size  and  with  plumper 
grain  than  he  had  ever  before  pcen  ;  he  care- 
fully preserved  it,  sowed  it  in  bis  garden,  saved 
,i  tbesMd,  and  reamed  it,  till  he  had  a  snffioient 
quantity  for  field-culture  and  general  diffusion ; 
and  he  thw  not  only  nursed  and  sent  abroad  the 
■  fine  variety  which  bears  bis  name,  but  practically 
lught  all  intelUgfsnt  fhrmers  the  iaportant  lee- 
son  of  how  much  profit  may  Ke  acquired  and  how 
great  good  may  W  done  by  close  and  skilful  o\>- 
•erf^ion.  The  Rev.  Mr.  Kbam,  who  early  put 
the  exedlnioe  of  this  variety  to  the  test,  and 
knt  his  powerful  aid  to  bring  it  into  notice,  said 
m  1833  or  1634,  That  hitherto  it  has  a  dedded 


I  superiority  over  the  commou  sorts,  no  one  who 
has  tried  it  fairly  in  well-prepared  land  seems  to 
deny ;  but  unless  great  care  be  taken  in  cultivat- 
ing picked  parcels  r>r  seed,  selecting  the  finest 
ears  and  plumpest  grain,  it  will  probably  share 
the  fate  of  its  predeoeesors,— degenerate,  and  lose 
its  reputation." 

Tlie  Aiinat  barley  Iia3  prain  of  a  bright  yellow 
transparent  colour,  and  observably  more  round 
and  plump  than  even  that  of  the  Chevalier  bar- 
ley. ^This  new  and  eeemingly  very  saperior 
variety,"  said  the  Editor  of  the  Quarterly  Journal 
of  Agriculture  in  Ib^Vi,  "  is  the  produce  of  three 
ears  whicti  were  picked  by  Mr.  Qorrie,  Annat 
Gardens,  in  a  field  on  the  fiurm  of  Flaweraig,  Oarse 

of  Cowrie.  IVrthsliire.  in  the  harvest  of  1830; 
since  which  period  it  lia-s  been  grown  at  Annat 
Gardens:  hence  its  name.  Last  seaAon  it  was 
sown  on  a  ridgo  in  the  middle  of  a  field  with 
common  barl>  y  on  the  one  side  and  Chevalier  on 
the  othor.  In  bulk  of  straw  it  seemed  to  have 
the  advantage  of  both  these  kinds ;  it  was  five 
days  earlier  ripe  than  the  fbrmer,  and  alwat  a 
fortnight  before  the  latter ;  and  it  was  also  2| 
lb.  per  bushel  heavier  than  the  Chevalier."  This 
variety,  however,  requires  a  good  soil ;  and, 
judging  from  the  peculiar  sitoe^on  in  which  it 
originated,  it  is  not  likely  to  possess  near  so  wide 
a  range  of  adaptation  or  to  exert  near  bo  strong 
a  reni'^tancc  to  deterioration  as  either  the  couunon 
or  thu  Citevalier  varieties. 

The  golden,  Italian,  or  Alpine  barley,  was  in- 
troduced not  many  years  ago,  from  the  Italian 
side  of  the  Alps ;  and  is  now  somewhat  exten- 
sively cultivated  in  iJtirlingshire  under  the  name 
of  golden  barley,  and  in  Ayrshire  under  that 
of  Italian  or  Alpine  barley.  Its  ear  is  short,  but 
very  clo?e,  broad,  and  compact  ;  and  its  prains  , 
have  a  bright  Ught  yellow  colour,  and  are  larger 
than  those  of  the  common  EngUsh  bari^.  It  | 
appears  to  be  a  decidedly  superior  variety,  and  ; 
well  worthy  of  ctiltivation. — Dunlopbarley .  though  i 
recently  introduced,  is  pretty  extensively  culti-> 
vated  in  Perthshire  and  Forfiurshire.  Its  ear  and 
its  grains  are  similar  in  shape  and  siie  to  those  of 
common  Kni:!;li.sli  barley  ;  but,  in  common  with 
the  straw,  are  consideruhly  darker  in  colour.  It 
ripens  about  a  week  earlier  than  common  barley, 
and,  on  that  aooonnt,  is  edited  to  exposed  and 
elevated  situations. — Chancellor  barley  is  inferior, 
in  aiigregato  qualities,  to  some  of  the  preceding 
varieties.  Its  ear  is  rather  long ;  but  its  grains 
are  not  very  closely  set.^Boyston  barley  also  is 
inferior,  and  darker  in  colour;  and  its  grains, 
thonf:fh  larg^.  are  rather  widely  Pet. — Stain's  bar- 
ley has  a  slender  ear,  and  is  tolerably  good  in 
quality.  It  is  Sometimes  called  Siberian  barley ; 
but  this  name,  as  already  shown,  properly  belongs 
to  the  naked  ?ix-rowed  barley.  The  principal 
other  varieties  of  common  two-rowed  barky,  at  | 
present  known  in  Great  Britain,  are  Norfolk 
spring  barley.  Black's  superlative  barley,  Brown*s 
barley,  Bute  barley,  Lord  Wcetem's  bariey,  Not- 
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tingham  long -eared  barley,  Ospisdalo  barley, 
Potter^a  barley,  Provideiioe  barley,  and  SufiUk 

short-necked  barley.  Specimens  of  all  these  vari- 
eties have  been  deposited  iu  the  Moaeom  of  the 
Highland  Society. 

Two>rowed  Uaek  barley  baa  to  ywj  marked  a 
character  as  to  be  treated  sometimes  as  a  per- 
manent variety  under  the  name  of  JloriJenm  dix- 
tichon  nigruniy  and  sometimes  as  a  quite  distinct 
speoiea  under  tbe  name  of  Hordam  nigrum;  yet 
the  latter  of  the^e  names  belongp  jast  as  fully  to 
the  six-rowed  black  barley,  and  is  therefore  of 
doubtful  application.  Two-rowed  black  barley  is 
prolific  in  both  quantity  of  grain  and  bulk  of 
straw,  but  does  not  ripen  till  six  or  eight  days 
after  the  common  English  barley.    Its  grains  are 
large,  coarse  in  shape,  and  black  or  dark-blue  in 
oolour.— The  Cape  of  Qaod  Hope  barley  is  dosely 
allied  to  the  two-rowed  black  barley,  but  has  its 
grains  more  closely  arranged  in  the  spike,  and  its 
barren  florets  of  a  whitish  colour. 
Two-rowed  naked  barley  is  sometimes  treated 
!  as  a  permanent  variety  under  tbe  name  of  ffor- 
dfum  distich  on  nvduht,  but  more  frequently  and 
more  correctly  as  a  distinct  species  tinder  the 
name  of  Jlordeum  nudum.    Its  ear  is  lung ;  and 
j  the  grains  of  eadi  usually  amount  to  twenty- 
'  eight  or  thirty,  are  very  lar^,  and  separate  from 
the  palejG  or  chafF  in  the  same  manner  as  wheat. 
One  sort  of  it  is  believed  by  some  botanists  to  be 
j  so  decidedly  spcdfio  in  ite  avn-ehedding  char- 
acter as  to  be  folly  entided  to  the  specific  name 
Jfordeiim  rf'dnm,  while  another  sort  is  so  far 
capable  of  losing  that  character  as  to  be  properly 
j  a  yariety  of  common  two-rowed  barley,  under  the 
'  name  of  Ifordemn  di.^ftc/ion  imberbe.    But  sub- 
!  varieties  of  it,  of  slightly  different  character,  and 
obtained  from  mutually  independent  sources, 
;  have  at  several  periods  been  brought  into  culti- 
vation under  different  names,  and  all  driven  out 
I  of  favour.  Miller  say  ^  *'  There  was  cultivated  to 

I  a  considerable  extent  m  Stairordshire,  about  sixty 
or  seventy  years  since,  under  the  name  of  Triti- 

\  <n<mijM2riiwtt,  a  sort  of  naked  hariey  or  wheat  bar^ 
ley,  tlie  car  shaped  like  barley  but  the  grain  like 
wheat ;  and  it  made  g;ood  bread  and  good  malt, 
and  yielded  a  good  increase."   But,  upwards  of 

.  half  a  century  ago,  this  Tritieum  ipdtwn  appears 
to  have  passed  out  of  cultivation  into  total  ob> 
livion.  "About  seven  or  eight  years  since," 
'    said  Mr.  Lawson  in  1836,  "  Mr.  Loudon  intro- 

I I  duced  two-rowed  naked  bufley  from  the  north  of 
I !  Europe,  under  the  name  of  Siberian  barley,  and 

j  i  di?tribut(  d  it  among  ■^'^vr  ml  cultivators  in  various 
jj  parts  ©f  Jiritaiu.     One  portion,  consisting  of 
I !  about  00  grains,  which  he  sent  to  Mr.  Gorrie, 
Annat  Qardens,  Perthshire,  and  whid)  was  sown 
.  in  tho  n'ardcn,  yielded  a  considerable  return  of 
,  grain,  and  ripened  early  ;  but  on  its  cultivation 
f  being  extended  to  the  field,  its  siraw  was  found 
to  become  very  brittle  and  tender  towards  the 
p:^rind  of  rip'Tiing,  so  as  to  be  unfit  for  support- 
i  •  ioff  the  ears,  a&d^aomnlete] v  incanable  of  forminff 


into  ropes  for  binding.  Itscultivi^onwiathae^ 
fore  almidoncd.  The  grain,  however,  on  being 
ground,  yielded  a  good  barley-flour;  and  had  it 
not  been  for  the  above-mentioned  circumstance, 
it  might  have  been  cultivated  with  advantage 
for  tbit  purpose.* —The  only  other  spedss  ef 
cereal  barley  known  to  tis  are  a  rye-like  ppedes, 
Hordenm  .^calinum.  mentioned  in  "ivritina?  of 
nearly  a  century  and  a  half  old,  and  the  tiatteacd 
spectee,  Sordeum  eemp&mateiNy  introduced  to 
Great  Britain  from  the  iooth  of  Bniope  about  26 
or  26  years  ago. 

Cultimiioii  of  Jkuiey. — ^In  the  rotation  of  crops, 
barley  may  follow  dther  a  summer  ftUow,  pola> 
toes,  turnips,  pulse,  or  any  forage  or  herhsge 
crop.  An  universal  practice,  during  the  Imrair 
ture  or  transition  period  of  modem  husbandry, 
was  to  BOW  wheat  after  a  summer  follow,  sad 
barley  after  wheat ;  but  this  practice  entailed  ths  ; 
wasteful  necessity  of  another  fallow  after  the 
barley ;  and  it  was  first  modified  by  sowing  clover 
with  the  wheat,  and  either  dispensing  with  the 
barley  or  assigning  it  a  later  place  ^  a  loager 
rotation;  and  was  afterwards  pretty  generally 
abolished,  by  sowing  barley  with  clover  after  the 
summer  fallow,  and  sowing  wheat  after  the  clover. 
Tet  in  some  peculiar  dnumstance^  when  ths 
soil  is  a  very  friable  loam,  when  the  autumn  is 
unusually  dry,  when  wheat  stubble  can  he  plough- 
ed and  reduced  to  a  fine  clean  tilth  before  the 
commencement  of  dose  winter  weather,  and  when 
several  ploughingB  and  barrowings  can  be  gi\^ 
in  spring,  b;irT"v  niny,  even  in  the  present  highly 
improved  stat^  of  husbandry,  advantageou^j 
follow  wheat;  yet  these  drcumstaaces  ars  of 
comparatively  rare  concurrence,  and  ought  in  no 
case  to  be  further  calctilatcd  on  than  as  affording 
an  excellent  and  prohtable  opportunity  of  arrest- 
ing or  preventing  the  deterioration  of  land  which 
always,  in  some  d^jree,  Tesnlts  from  a  kng  sad 
unvarving  routine  of  even  the  b»\ct  rotation.  In 
most  cases,  too,  in  which  barley  can  judioi'  u§ly 
be  made  to  follow  wheat,  the  land  cannot  be 
sufBdently  fireed  from  the  seeds  and  roots  of 
weeds  to  be  fit  for  an  accomimnying  sowing  ef 
clover  and  gmss  seed« :  so  that  in  such  case^  the 
barley  ought  to  be  sown  alone. 

When  bariey  profitably  follows  a  summer  fol> 
low,  the  soil  is  strong,  coinparatively  adhesive, 
much  litter  for  wheat  than  for  turuijjs.  ?o  fim 
and  compact  that  if  a  crop  of  tumifQ  upon  it 
were  fed  off  by  sheep,  or  removed  with  carts,  it 
would  be  most  mischievoudy  consolidated  during 
winter  br  tlie  tread  of  the  sheep'.s  fet^t  or  the 
pressure  of  the  carts'  wheels.  Land  of  this  kind,  | 
though  highly  fertile  under  suitable  mechanical  ; 
conditions,  cannot  without  mudi  labour  and  tact 
be  brought  into  a  sufliciently  pulverulent  and 
porous  state  for  the  luxuriant  or  even  healthy  \ 
growth  of  barley ;  and,  therefore,  in  ^-arious  dis- 
tricts, particularly  in  Essex  and  Suffolk,  it  is 
snV>jected  to  a  fallow  of  18  months,  firora  harvest 
till  tkfl  aeeond  anrinir.  in  nrAmr  tkftt  it  rtua  b*  1 
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I  perfectlj  clemeA,  and  rendered  thoroughly  por- 
\  vu,  powdery,  and  mellow,  by  the  tillage  of  au- 
tumn, the  frosts  of  two  winters,  and  the  plough- 
ingt,  scarify ings,  and  harrowings  of  a  summer 
;  and  two  springs.    Though  the  km  cf  tima  tad 
'  the  espenditora  of  laboor  by  such  a  ftUow  are 
I '  great,  yet  they  arc,  in  general,  well  compensated 
t  by  the  produce  of  the  subsequent  crops.  The 
I,  laod  is  completely  ditcated  of  weeds ;  the  barley 
I  finds  ready  acoen  to  the  nourishment  in  the  soil, 
,  and  obtains  that  nonrishment  without  competi- 
tion from  uuxiuus  herbage ;  the  clover  sown  along 
I  with  the  barley  obtains  ample  possessioa  of  tbe 
'I  groimd»  and  oontributw  the  moot  effeotiira  pre- 
'  paration  for  wheat ;  the  crop  of  wheat,  if  the 
tillage  be  in  keeping  with  that  of  the  commcnc- 
^  lag  fallow,  will  be  luxuriant;  a  well  manured 
sad  %  dUigoitlj  hoed  orop  of  beoits  may  fiiUow 
I  the  wheat;  and  a  second  crop  of  wheat  may  be 
interposed  between  the  beans  and  a  repetition  of 
I  iiis  fallow.   Any  doTer,  calculating  farmer  will 
I  aee»  efaiioet  at  a  gUnoe»  that  a  rotation  like  this, 
beginning  with  barley  and  including  two  arope  of 
^rheat,  is  likely,  even  with  all  the  d<'dtiction  of 
the  long  fiedlow,  to  afford  quite  as  good  a  remu- 
Hntknv  ae  a  ntatioa  of  a  different  and  ahorter 
kind,  beginning  with  wheat  after  the  ordinary 
turnip  or  smmmer  fallow.    The  1  nii'  fallow  fol- 
;  lowed  by  barley,  however,  must  be  understood  as 
'  appropriate  only  upon  the  kind  of  aoil  which  we 
1;  hm  indieated,  and  aa  moet  waateAiIly  nnsuited 
I  tos*  il-  -  f  a  lighter  and  more  prevalent  descrij)- 
titn.     When,  in  any  case,  Viarley  follows  an 
ordioary  summer  fallow,  the  laud  is  ridged  up  in 
[  the  time  manner  aa  for  wheat,  ia  kit  in  that 
condition  tiU  spring,  and  is  either  thrown  into 
teed-forrow,  or  stirred  and  pulverized  with  the 
grubber  immediately  before  sowing. 

Itedey  ia  addom  aoim  after  potatoea;  for  wheat, 
tl  tfiat  ataga  of  a  rotation,  is,  in  all  ordinary  cir- 
CMrastanccs,  qnite  as  ?nitable.  and  is  preforrfd  on 
ucQunt  of  its  superior  value.   But  when,  in  any 
eua^  bailej  doea  neeeed  |»otatoea,  tlie  Und  is 
,  tnated  in  nearly  the  same  manner  aa  when  this 
'  crop  succeeds  a  gnmmer  fallow. — When  barley  is 
80WU  after  beans  or  pease,  the  laud,  after  these 
are  removed,  receives  one  or  more  ploughings ;  it 
\  m  then  lidgad  up  aa  aa  to  He  dry  and  beoome 
piilverized  during  winter ;  and  it  receives  one  or 
more  ploughings  or  gruhhings  in  spring,  imme- 
diately before  sowing.   liut  wheat  far  oftener 
'  and  more  appropriately  aoeeeeda  beana,  both  be- 
cause it  is  a  more  valuable  crop  than  barley,  and 
'  <*nn«f  it  and  heans  bare  a  preferenoe  for  the 
:ame  kinds  of  soiL 
j    In  ill  the  plaeea  of  a  rotation  whidi  we 
have  mentiooedf— after  a  falloWi  after  potatoes, 
and  aft'  r  p'llse,  winter  barley,  except  on  tena- 
cious Boils  or  in  wet  autumns,  might  as  ap- 
propriately be  aown  aa  spring  barley ;  and,  in 
,  aaoordaaee  with  a  statement  which  we  made 
when  generally  comparing  the  two  kinds,  the 
viater  barley  might  very  advantageously  be  pre- 
ii  ■  - 


fisnred.  The  noode  of  preparation  for  it  ie  the 

same  aa  for  winter  wheat,  with  the  difference 
that  every  appliance  must  be  usod  to  bring  the 
soil  into  a  thoroughly  porous  and  powdery  condi- 
tion, and  to  have  It  both  dry  and  freahly  atirred 
at  the  time  of  aowing^The  here  of  Highland 
districts,  when  sown  as  tipring  barley,  ought  if 
possible  to  have  the  same  tilth  and  the  same 
plaoa  in  rotation  aa  the  two-tiowed  spring  barley 
of  EngUnd  and  Lowland  Scotland  ;  but  as  the 
prcparatiou  for  it  i.s  generally  effected  by  dig- 
ging, and  cannot  in  numerous  instances  be  ef- 
fected with  horse-drawn  implements,  the  main 
points  to  be  attended  to  are,  that  the  inatmment 
employed  bo  an  actual  8pade,  and  not  some  I 
miserable  apology  for  one,  and  that  this  instru- 
ment be  so  handled  as  to  destroy  all  perennial 
weeda  and  redaoe  the  aoil  to  a  fine  powder. 

The  grand  place  for  barley,  in  almost  every 
kind  of  rotation,  and  upon  all  soils  of  medium 
character  for  lightness,  or  even  upon  soils  which 
verge  oloae  upon  the  eztremea  of  tenadty  and 
sandineaSyis  after  turnips,  and  in  aooompamment 
with  a  sowing  of  clover  and  gras^  seeds.    This  \ 
principle  is  universally  admitted  in  the  present 
improved  Rritiah  hnabuidrf,  and  ia  generally 
acted  upon  in  all  the  l>est  barley  diatriote  of  both 
England  and  Scotland.    Yet  the  preparation  for 
barley  after  turnips  is  not  quite  the  same  in  £ng-  : 
land  as  in  Scotland,  and  requires  to  be  consider-  ; 
ably  modified  in  adaptation  to  different  soils.  ! 
Barley  yields  a  tolerably  fair  produce  upon  light  : 
sandy  laiuL'*,  which  are  t(.»o  poor  to  nourish  wheat  ; 
it  yields  not  a  bad  pruduoe  upon  half  uiooriidi 
laada,  whoae  eoU  ia  aomewhat  polTerulent ;  it  aao- 
ceeds  with  difficulty,  and  makes  wretched  re- 
turns, upon  any  land  which  is  adhesive,  reten- 
tive, compact,  and  badly  aerated  ;  it  thrives 
pretty  well  upon  clayey  huida  wliich  lie  dzy,  and 
have  been  considerably  commixed  and  rendered 
mechanically  porous,  with  ashy  and  calcareous 
manures ;  it  is  luxuriant  on  good  light  dry  land,  ; 
anoh  aa  rich  blaelc  mould ;  and,  in  general,  it  j 
makes  its  best  returns  upon  lands  of  any  kind  ] 
which  are  chemically  fertile  and  mechanically 
dry  and  powdery,  or,  in  other  words,  which  are  ; 
rich  in  manurial  elements  and  finely  pulverized 
by  thoMmgh  and  ddUhl  tillage.  Tet  both  tnmipa 
and  barley  are  necessarily  grown  uprn  pnils  of  i 
widely  different  character,  varying  from  the 
tenacious  clay  to  the  almost  drifting  sand ;  and 
any  refleoting  peraon  will  therefore  aee  at  a 
glance  that  preparation  for  barley  must  be  modi- 
fied always  by  the  nature  of  the  soil,  and  some- 
times by  the  comparative  wetness  or  diyness  of 
theieaeon. 

In  very  light  soils,  such  as  those  of  a  large 
pri'portion  of  th?  turnip  lands  of  Norfolk,  Suf- 
folk, and  £s&ex;  a  chief  part  of  the  preparation 
for  barley,  ia  effected  simply  by  the  prooeaaea  of 
cultivating  the  turnips,  and  feeding  them  off 
with  sheep.  "  When  the  land  has  been  properly 
prepared  for  turnips,  and  wcU  manured,  and  the 
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turnips  have  been  carefully  hoed,  so  that  no 
I    weeds  of  any  kind  remain,  it  is  then  in  the  finest 
I   atate  for  barley  as  soon  as  the  turnips  are  off. 
I   Turnips  require  ft  w«n  pnltwised  mQ,  ud  to 
does  barley.   If  the  soil  is  very  dry  and  li^t, 
the  sheep  folded  upon  it  consolidate  the  surface 
by  their  treading,  and  enrich  it  by  their  urine 
•nd  duBg.  As  mon  as  a  part  of  the  field  is 
cleared,  and  the  hurdles  removed,  the  land  is 
ploughed  with  a  shallow  furrow,  and  thus  the 
sheep  and  the  ploughs  are  often  seen  in  the  same 
field  succeeding  each  other,  that  no  time  may  be 
lost  in  turning  in  and  covering  the  dung,  which 
i  is  very  voIatil(_%  and  would  soon  lose  much  of  its 
'  qualities  by  the  action  of  the  sun  and  winds. 
I   This  is  sufficient  preparation  for  the  seed,  which 
mafnow  be  eown  or  drilled  without  dday.**— > 
[R/tam's  Didionan/  of  (he  Fainn.']    The  improve- 
ment made  upon  the  soil  by  the  excrements  of 
tbe  sheep  and  the  contact  of  their  bodies,  is  called 
in  Norfolk  'the  teathe  and  the  plovi^g  in  of 
I  this,  as  closely  as  poaalble  to  the  flooke, »  oelled 
the  '  sealing '  of  it. 

The  old  method  of  treating  all  land  in  Norfolk 
and  Suffolk,  alter  dearing  it  of  tumipi  dther  hj 
theep-feeding  or  by  carting  off,  was  to  plouf^  it 
once,  twice,  or  thrice,  for  either  Itarloy  or  any 
other  kind  of  seed-corn, — the  ordinary  fanners 
'  ploughing  once,  the  better  fiutners  twioe^  and  die 
best  ploughing  thrice.   On  very  dry  soils,  this 
method  incurred  no  farther  disadvantages  than 
I  useless  waste  ef  labour,  and  partial  dissipation  of 
:  the  volatile  portions  of  the  sheep's  ttrine;  but 
I  upon  soils  of  a  stiffer  kind  it  tunied  down  the 
;  surf;', i  f  iv!iii  h  had  been  pulverized  by  the  frosts 
!  of  winter,  and  brought  up  the  adhesive,  cloddy. 
I  bottom  soil,  which  had  not  been  duly  infiuenced 
'  by  either  the  froBfes,  the  air,  or  the  ammoniaoal 
manure.   "  Those  who  arc  used  to  attend  to  the 
effects  of  tillage  on  different  soils,"  remarks  Mr. 
Arthur  Young,  "  know  well  that  luain  and  olays 
of  vaxions  degrees  of  tenaeity«  if  tbej  have  been 
properly  formed  into  lands  for  winter,  and  not 
poached  by  horses  trampling,  receive  the  frosts 
to  advantage,  and  are  found  with  a  friable  sur- 
faoe  in  tbe  spring.  If  rain  comes,  it  dries,  and 
leaves  the  surface  still  in  good  order,  and  ready 
i  for  any  operation.   But  plough  such  lands,  and 
I  turn  up  the  more  adhesive  bottom,  not  acted 
upon  by  frost,  and  let  rstn      on  sneh  fresh' 
turned  furrows,  it  lemain.s  stitT  and  soddened,  it 
does  not  become  porous  aj^ain,  the  air  cannot  get 
j  into  it,  and  if  drying  sharp  winds  at  north-«ast 
follow,  the  furrows  become  longitudinal  slices  of 
dod,  very  diflionlt  to  be  acted  upon  by  any  in- 
strument, and  the  fanncT  finds  himself  in  a  most 
unpleat^ant  situation.    He  no  more  recovers  a 
fine  friable  surface;  atid  it  becomes  twenty  to 
one  whether  he  has  a  good  cropi.'*   The  new 
practice,  which  began  to  be  adopted  about  fifty 
I    years  past,  was  to  employ  the  scarifier  instead  of 
the  plough,  and  in  consequence  to  loosen,  pulvcr- 
is^  and  aerate  the  land  without  tuxning  down 


its  surface.    The  scarifier  has  been  of  different 
breadth  and  different  forw?,  accordir.<7  t  >  the 
progress  of  improvement ;  but,  in  general,  it  has 
stirred  the  soU  to  the  depth  of  fimn  four  to  wt 
inches,  and  has  bean  drawn  by  hors»  waBdag 
only  in  the  furrows,  and  not  traraplinjr  the  prfs 
pued  land.   In  sumo  cases,  one  scarifying  and 
two  haiTowings  are  given ;  in  other  canes,  two  , 
scarif^'ings  and  three  harrowings ;  and,  in  Other  , 
cases,  two  scarifyings  with  tmall  tines,  one  scari- 
fying with  large  tines,  and  a  proportionate  d^ 
gree  of  hazrofwiag.  The  amount  and  the  modi-^ 
ficatien  of  the  work  are  entirely  dependent  on 
the  comparative  tenacity  or  consolidation  of  the 
soil,  and  can  be  readily  determined  by  the  look  | 
and  tread  of  the  experienced  &rmer.   The  ope-  ■ 
rations  an  speedily  perforaned  ;  th^  pat  the  ' 
stitclies  or  ridges  into  excellent  nrd  r  f^r  the 
imm^^diate  reception  of  the  seed-corn  ;  and  th«'y 
arc  much  less  liable  to  be  surprised  and  defeated 
by  unfitvonrable  weath«r  than  the  slower  and 
more  critical  operation  of  ploughing. 

On  lands  which  are  decidedly  cohesive,  how- 
ever, whether  in  consequence  of  their  own  na- 
tnie,  or  frcm  the  eflbota  of  some  temporary  con- 
solidation, plotting  may  be  indispensable  for 
breaking  the  masses  of  the  soil  into  minor  fraT- 
ments.   £ven  Mr.  Artliur  Young  says,  "  Upon  all  i 
clays,  and  loams  of  any  degree     tcnaoi^,  which  | ; 
have  been  shet^fed  lately,  the  surfiMM  may  be  i 
firm  and  trodden.   The  degree  will  depend  npna 
the  weather  that  has  taken  place,  whether  vet 
or  dry  but  if  the  fanner  has  a  strmig  and  heavy  , 
hoe  in  his  hand,  w  a  spade^  he  wiU  eanly  per- 
ceive  whether  or  not  tlie  temper  of  the  surface 
will  U  t  the  scarifier  work  etlectually.    If  this 
tool  wurks  well,  or  is  likely  to  wurk  well  by  the 
iOtii-of  Misxeh,  its  nse  should  predude  the  pleogh; 
but  if,  from  the  state  of  the  surface,  compared 
with  that  of  the  soil  at  the  depth  of  five  inch 
it  appears  that  a  ploughing  is  really  ueoeasarv, 
the  prudent  fivmer  wiU  of  oenrse  give  it**  9h«  ; 
general  practice  in  Scotland  is  to  perform  tfte 
wliole  tilth,  on  all  sorts  of  land,  by  turning  down 
the  surface  with  the  plough,  and,  when 
sary,  to  make  a  free'  subsequent  use  of  the  htr- 
rows  and  the  roUer.    Though  tht      arifier  or 
grubber  is  now  weD  appreciated  and  freely  n  jrd 
in  the  husbandry  of  some  <^  the  best  fanners,  < 
still  lAe  plough  coBttinues  to  be  the  chanetetiitie 
implctnont  of  preparation  for  barley  alter  ta^ 
nips.   This  apparent  weddedness  tu  old  practice 
is  greatly  modified  by  improvements  in  the  coo- 
struction  of  the  plough,  and  by  the  use  of  diffareat 
kinds  of  phmghs  in  adaptation  to  different  soils 

and  circtunstances ;  and.  so  far  as  it  is  not  th'lS 
moditied,  it  is  in  a  great  measure,  if  not  whollv, 
accounted  for  by  the  prevailing  8tiffBe)§<t  sai 
comparative  wetnem  of  soils,  and  by  the  sapsrior 
execution,  the  diversified  manner,  and  the  highly 
improved  character  of  the  general  st  vie  of  plrmsrfi-  '» 
ing.  Sir  John  8indair's  Eeport  for  all  gcuUaiiu, 
I  published  in  1614,  says, After  turnips  or  poke^ 
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j  luief  n  Mim  with  one  ploughing  only,  and  m 
'  qnicklj  atterwards  as  possible,  upon  what  is 

!'  temed  hot-fur,  so  as  not  to  allow  time  fur  the 
!  newly  turned  up  soil  to  lose  its  sap.  Whcu,  how- 
I  ever,  these  soib  lui]q>eii  to  tunt  up  very  coarse 
,  and  doddj,  it  is  sometimes  judged  proper  to 
I  harrow  and  roll  t     Imd,  and  to  give  a  second  or 
J  even  a  third  piougluug,  to  redttoe  the  aoil  to  good 
I  tiHIw  Thia  is  often  IBOM  especially  necenary  on 
the  had  where  the  last  of  the  turnip  crop  has 
'  been  consnined,  when  a  consideralde  drouLrlit  has 
'  set  in  after  the  surface  has  boeu  much  trampled 
,  upon  ia  ooBauming  the  turnips,  by  which  the 
■oil  becomes  so  hardened  aad  oonsolidated,«8  to 
I  require  the  industrious  use  of  the  pluuj^h,  liar- 
r^irt.  and  roller,  to  render  it  projKjr  for  receiving 
\  die  harley  B/ntidt  which  if  poiisible  ought  always 
I  to  be  sown  on  a  fine  tilth.**  Be  the  preoiee  imple- 
ments and  the  precise  methods  what  they  may, 
the  soil  must  be  reduced  to  a  state  of  compara- 
j  lively  dry  powder,  else  barley  ought  not  to  be 

ion;  and  should  weather  or  other 
i'  Its&ces  be  unfiiTOurable,  let  the  farmer  rather 
postpone  the  sowing  to  the  latest  possible  period. 
I  tbaa  deposit  the  seed  upon  waxy,  cloddy,  or  iU- 
pelieiised  gvennd.  See  the  artidee  Chsronn, 
j  PlAtwB,  and  Tillage. 

In  well  managed  farms,  the  only  mnnaring  for 
barley  is  the  amelioration  of  the  soil  by  the  pre- 
,1  ee4iflg  turnip  crop  being  fed  off  with  sheep.  Yet 
when  the  turnips  xequire  to  be  carted  off,  and 
!    rho  land  is  in  a  somewhat  exhausted  condition,  a 
i        dresging  of  well-fermented  spit-dunj]f,  in  a 
j  itate  of  thorough  decomposition,  may  be  given. 
;  Is  districts  near  the  eoastySsn-weed,  when  abun- 
!  un.nt  and  easily  ol)tained,  is  sometimes  very  effi- 
.  aeatly  applied  as  a  top-dressing  after  the  barley 
hi  germinated  aad  appeared  above  ground; 
aad  this  applianoe  is,  of  oonise^  espeoially  nmM 
when  the  turnips  have  not  becok  oonsomed  upon 
the  field.   Soot  was  formerly  given  in  some  parts 
%»i  Kngland  as  a  top-dressing  after  germination, 
bet  lot  with  goed  effect  A  oemmon  eostom,  in 
former  times  also,  was  to  ^ninlcle  malt  dust  upon 
newly  sown  fields,  in  the  proportion  of  about  forty 
Inuhels  per  acre.  In  the  higher  parts  of  Soot- 
had,  lands  whiob  hnw  been  Mowed  in  prepara- 
tion for  bcsre,  are  eometimee  manured  in  the  same 
manner  as  for  tnmips :  yet  even  in  these  dis^tricts, 
the  method,  now  idmo&t  universal  in  England  and 
Umlsnd  Scotland,  is  practised  of  giving  no  man- 
en  to  iNkdey  eEoept  iiuUreotly  through  a  pre- 
c^r)^  crop  pf  turnips.    In  the  old  S'onttish  sys- 
tem of  husbandry,  w  hen  the  best  of  thn  •  infields' 
er  home  lauds  were  uuder  a  oontiuuai  course  uf 
ooppii^,  the  wliole  fiunn  nannie  was  applied  to 
oae-third  of  the  infield  for  a  crop  of  barley.  This 
division  ef  the  infield  received  three  or  more 
ploughings,  or  a  luud  oi  bastard  spring  fallow ; 
ind  the  eUier  two  divisiona  were  under  either 
o&U  or  pease.   As  the  outfidd  lerer  received 
any  mantire,  and  contributed  the  whole  of  its 
straw  t»  the  farm-yard,  an  ample  quantity  of 
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mannre  was  always  nvailaUle  for  ^e  harley  j 

break.   But  the  whole  of  the  barbsroos  system  I 

of  infield  and  outfield,  together  with  its  appro- 
priation of  all  the  manure  of  the  farm  to  barley, 
oats,  and  pease  on  the  home  landsi,  can  now  be 
found  only  in  the  worst  parts  of  the  Highland!  . 
and  Islands,  and  is  steadily  in  the  course  of  ex-  ] 
termination  from  even  its  fiutnesses  among  the  | 
mountains  and  on  the  islands. 

Barley  may  be  sown  at  any  time,  according  to 
soil,  climate,  situati' n,  and  weather,  from  the  i 
early  part  of  Marcii  till  the  end  of  May.   The  | 
best  practical  nile  is  to  sow  as  early  after  the  j 
middle  of  Hareh  as  the  ground  la       and  n  | 
prospect  exists  of  a  day  or  two's  drought ;  and  to  ■ 
postpone  sowing  till  May,  so  lung  as  the  ground 
is  wet  and  the  weather  uusettled.    The  soil  can  , 
seareely  be  too  diy  at  the  time  of  veoeiTing  tiie  i 
seed ;  and,  if  it  afterwards  obtain  the  moisture 
of  only  two  or  three  showers  to  promote  vegeta- 
tion, it  can  produce  a  good  crop  though  it  should 
eontinne  dry  throughout  the  summer.  Barley 
has  been  known  to  germinate,  gvow,  and'ripen, 
without  recei\-ing  so  much  as  one  shower  ft'om 
the  time  of  sowing  till  that  of  reaping ;  and,  on  : 
the  other  hand,  the  Ihll  of  a  ni^e  shower  upon  \ 
a  field  of  strong  soil,  immediately  after  being  ; 
sown  with  barley,  will  burst  and  otherwise  kill  a  ! 
large  proportion  of  the  seeds,  and  inevitably  ' 
ouiBe  the  crop  to  be  thin.    In  gtueral,  early-  . 
sown  baiiey,  when  the  soil  and  the  weather  are 
dry,  tillers  better  and  produces  a  heavier  cmp  of 
grain  than  latc-eown  barley.    On  strong  lauds,  i 
in  particular,  latc-sown  barley  is  liable  to  tiller  '< 
badly,  to  rush  up  into  long  and  feeble  ealms,  and, 
in  consequence,  to  be  easily  laid  and  subjected  • 
to  discolouration  and  waste  ;  while,  on  weak 
lands,  it  will  fail  to  possess  even  tolerably  large  . 
oolm^  and  win  yidd  both  a  email  and  a  eom- 
parativdj  bad  harvest  of  both  straw  and  grain. 
Yet,  in  some  seasons,  early  sown  barley  is  liable 
to  be  very  seriously  ii^ured  by  smart  frosts  or  ' 
heavy  rains ;  and  lato^own  bariey  obtains  ftvmir-  | 
able  weather,  and  produces  much  the  better  crop.  ! 
Discrimination,  indeed,  tnn-^t  l;c  freely  and  wisely 
ezennsed,  not  alone  as  regards  the  state  of  the  | 
soil  and  tiie  weather,  but  as  regards  the  elimate,  ' 
the  quality  of  the  soil,  and  the  late  or  early  habits 
of  the  spt'cics  or  variety  of  the  grain.    Cold  and  ^ 
poor  soils  require  to  be  sown  earlier  than  warm  i 
and  rich  soils ;  and  late  varieties  of  barley,  other 
eironmstanoee  being  equal,  require  to  be  sown 
earlier  than  early  varieties. 

Barley  may  be  s^nvn  either  broadcast  or  by  the 
drilL   If  sown  broadcast,  every  handful,  in  order  , 
toeffitotr^laiityofdispenionnpontheinefaulio  ; 
sur&ce  of  the  finely  pulverized  soil,  requires  to 
be  cast  with  considerably  greater  force  than  is 
requisite  for  any  other  sort  of  grain ;  and  in  order 
that  the  iower  may  not  be  exhausted  with 
tigue,  and  may  poesem  the  best  grasp  of  the  plump 
and  slippery  sccd-cArn,  he  ought  to  walk  in  short 
steps,  and  sow  in  small  handfuls.  But  sowing  by  | 
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the  drill  Is  better  adapted  for  the  %ht  soils  on 
which  barley  is  generally  grown,  ensnrpi  a  more 
eijuable  distribution  of  the  seed,  and  atiords  iar 
superior  fiusility  for  a  sabsequemt  ondisfciirUng 
sowing  of  clover  and  grass  seeds.  The  most  usual 
distance  of  the  drill-rows  is  eight  inches  in  light 
soils,  and  nine  inches  in  heavier  soils. — Winter 
barlcj  requires  to  be  but  sliglitlj  ooTered,  and 
very  freely  tillers  in  ordinarily  good  land.  Spring 
b'lrl'.'v  ntjght  to  he  dt-posited  at  the  depth  of  from 
one  and  a  hall  to  three  inches,  according  to  the 
■nature  of  the  soil  vad  the  oinmmstanoes  of  the 
•eason  ;  for  if  deposited  at  less  deptl^  it  will 
probably  not  sprout  well,  and  may  not  become 
sufficiently  anchored  by  the  roots  to  resist  the 
,  daugcrs  of  being  hud.  An  uniform  depth  of  all 
I  Beeds  in  the  aame  field  is  requisite  for  seonring 
an  uniform  shoot  in  germination,  and  an  unifonn 
forwanliu'^'-  iu  ripening;  for  when  the  depth  is 
irregular  and  various,  some  plants  rise  to  the 
surfaoe  earlier  than  others,  and  some  will  be 
ready  to  shed  their  seed  from  over-ripeness  be- 
fore others  have  parted  with  their  hue  of  green- 
ness. 

I     The  ntaal  quantity  of  seed  sown  is  from  S| 

io  4  bushels  per  acre  broadcast,  and  not  ex- 
oeedlng  two  bushels  in  <lr:!l.  But  the  quantity, 
whatever  might  be  pronounced  its  normal  amount, 
ought  always  to  be  modified  by  considerations  of 
the  species  or  variety  of  the  seed,  the  chanoter 
of  the  laud,  and  the  comparative  earliness  or 
lateness  of  the  time  of  sowing.  Some  varieties 
of  spring  barlej,  indusiTe  of  several  of  the  most 
esteemed  kinds,  have  a  powerful  habit  of  tiller- 
ing, and,  if  sown  as  thick  as  the  kinds  which  til- 
ler less,  will  grow  up  in  a  half  smothered  and 
weakly  condition.  The  qualities  of  land  b^t 
adapted  to  barley,  and  most  opolsnt  in  the  ele- 
ments of  fertility,  may  require,  in  any  given  cir- 
cumstances, only  ton  pecks  of  seed,  broadcast, 
when  land  of  medium  qualities  would  require 
twelve,  and  land  of  the  pomresl  qualities  would  re- 
quire  fourteen  or  even  sixteen.  Any  land,  slso, 
when  sown  late  in  the  season,  requires  more  seed 
than  when  sown  early ;  for,  in  oonsequenoe  of  the 
rapid  growth  ot  barley,  the  inorease  by  tOlsiing 
ia  considerably  less  from  late  sowing  than  from 
early  suwitig.  Yet  some  agriculturists — contrary 
to  both  the  theory  and  the  practice  of  others — 
ocmteod  that  bu-ky  ought,  in  all  mrcumstances, 
to  be  sown  pretty  thick,  and  without  any  refer- 
ence to  its  increase  by  tillering.  Mr.  Brown,  for 
example,  says,  "  Little  argument  is  necessary  to 
prove,  that  thin  sowing  of  barley  must  be  attended 
with  oonndemble  dtsadvaatage ;  for,  if  the  early 
part  of  tlie  eeaeon  he  dry,  the  plants  will  not 
only  be  stinted  in  their  growth,  but  will  not  send 
out  offsets ;  and  if  rain  afterwards  falls,  an  oc- 
eurrenoe  that  must  take  plaoe  some  time  during 
the  summer,  often  at  a  late  period  of  it,  the 
plants  then  begin  to  stool,  and  send  out  a  num- 
ber of  young  shoots.  These  young  shoots,  unless 
under  very  favonzabls  olroumstancei^  osnnot  be 


expected  to  arrive  at  maturity;  or  if  tbdr  ripen- 
ing is  waited  for,  there  will  be  great  risk  of 
losiz^  the  early  part  of  the  crop,  —  a  circam- 
stsnoe  that  frequently  happens.  In  almost  every 
instance,  an  unequal  sample  is  produced,  and  tht 
grnin  is  for  the  most  part  of  inferior  quality.  Bj 
good  judges  it  is  thought  preferable  to  sow  s 
quantity  of  seed  sufilolent  to  ensure  a  full  crop, 
without  depending  on  its  sending  out  oiHta 
Indeed,  when  that  is  done,  few  offsets  are  pro- 
duced, the  crop  grows  and  ripens  equally,  sod 
the  grain  is  uniformly  good." 

The  sowing  of  the  seeds  of  dovets  and  gnssH 
with  barlf  v  is  an  almost  universal  practice  in 
Qre.'it  lintain,  and  is  generally  esteemed  one  of 
the  greatest  improvements  in  the  modem  hus- 
bandry of  rotattons.  This  sowing  may  take  pbee 
either  at  the  same  time  as  the  barley,  or  after 
the  latter  has  appeared  above  ground.  When 
the  barley  is  sown  either  with  or  without  dovci 
and  grass  seeds,  a  light  foDing  is  given,  to  prai 
the  soil  into  thorough  oontaetwith  the  seal,  and 
to  prevent  too  rapid  an  evaporation  of  moisture; 
and  when  the  plants  have  sprung  and  are  b^in- 
ning  to  tiller,  another  rolling  is  given,  and  soiM' 
times  also  a  sli^t  harrowing,  to  roako  a  gCBtls 
stirring  of  the  surface  for  aeration,  and  to  tbtn 
out  any  excess  or  overcrowding  of  the  shoots. 
When  the  tHawt  and  grass  seeds  are  sown  at  the 
same  time  as  the  barley,  they  are  sown  imae- 
diately  previous  to  the  last  turn  of  the  harrown. 
and  are  settled  in  their  place  by  that  turo  of 
harrowing  smd  by  the  rolling ;  or  they  may  be 
sown  after  the  harrowing,  and  settled  eoldy  bj 
the  rolling.  When  not  sown  till  the  barley  i? 
above  ground,  they  are  sown  immediately  befiTv' 
the  second  rolling,  and  are  settled  by  it  in  tke 
soil  Should  heavy  nun  ocenr  between  the  sow- 
ing of  the  barley  and  the  time  of  its  expected 
appearance  above  the  surface,  a  crust  or  ^kin  wiQ 
be  formed  by  it  so  persistent  as  not  to  he  easily 
penetrable  by  the  young  plants;  and  this  nmst 
be  destroyed  by  a  gentle  harrowing  as  soon  ss 
the  Innd  is  dry.  When  a  harrowing  is  given  in 
dry  weather  after  sowing,  it  ought  to  be  given 
very  oautioudy,  and  wi<ji  very  light  woodo- 
teethed  harrows ;  for  if  performed  in  the  (wdinsry 
way,  it  is  not  a  little  liable  to  l)reak,  tear,  and 
eradicate  the  plants  to  such  a  ib  greo  as  to  do 
vastly  more  harm  than  good.  Uoeiug  barley* 
land  ought  never  to  be  requisite  for  the  purpesa 
of  weeding  or  cleaning ;  but  when  resort lhI  to  OS 
drilled  barley  land  as  a  better  method  of  loosen- 
ing the  soil  than  harrowing,  it  forms  a  good  pre- 
paration for  the  sowing  of  the  clover  and  giss 
seeds.  After  the  last  rolling  is  given,  and  the 
water  furrows  and  drains  are  cleaned  out.  the 
processes  of  cultivating  barley  ought  to  be  in  a 
state  of  oompletion  till  harvest  Tet  if  wesdi 
should  appear,  they  must,  at  any  reasonable 
amount  of  expense,  be  immediately  pulled  up  by 
hand ;  for,  if  not  promptly  extirpated,  they  will 
take  firm  possession  of  their  cits^  and  rslaii 
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it  throagliout  the  whole  tabsequent  growths 
,  cf  tin  ctoter  ftnd  gnwu§    For  this  reason,  bat 

J  especially  for  reasons  of  far  greater  importance, 
'I  the  practice  of  sowing  clover  and  grasses  with 
i  ■  barlej,  is  not  quite  so  superlatively  excellent  as 
, '  to  Iw  alwvft  the  roadi  ofdoabt  or  qoeskiom.  Th« 
^'  clover  and  grasses  sustain  to  the  barley  the  rela- 
I  tion  of  weeds ;  and,  as  such,  they  rob  it  of  part 
{  of  its  nourishment,  and  interfere  with  the  Cree- 
I  BM  of  itg  tillering ;  and  though  they  poaaeas  fiur 
,^  lew  of  this  objectionable  dimeter,  when  sown 
after  the  barley  is  above  ground  than  when 
•own  at  the  same  time  as  itself  jet  in  the  latter 
i  ciitilisdoiverinoariMNne  risk  of  bong  seriously 
'  SDibed  or  even  altogether  smothered.    In  some 
seasons,  the  clover  is  so  very  luxuriant  as  mate- 
rially to  injure  the  barley ;  and  in  wet  seasons,  it 
so  mixes  its  succulent  stems  with  those  of  the 
>  barisy  at  reaping,  as  to  render  it  diffionlt  to  dry 
the  barley  in  the  field  or  to  prevent  it  from  beat- 
ing in  the  stack.    The  jcjrand  uses  of  sowing 
cluver  and  grasses  with  the  barley  are  to  obtain 
a  profitable  and  improving  erop  aftor  the  barley 
without  furthor  tUihge,  and  to  make  an  easy  and 
most  effective  preparation  for  wheat ;  and  cer- 
tuoly  these  uses  are  so  very  rich  as  to  bear  the 
dedactiaD  of  aome  Uttle  loss  from  the  wdght  of 
'  backf.    In  nndj  aoHs  in  Flanders,  a  white  car- 
rot is  sown  along  with  barley  ;  and  after  the  lat- 
ter is  cut  down,  the  ground  is  thoroughly  har- 
rowed, and  sprinkled  with  liquid  manure.  The 
carrots  make  exceedingly  little  growth  of  etem  or 
leaf  while  the  barley  is  growing,  and  can  scarcely 
be  observed  when  it  is  cut  down  ;  yet  they  after- 
wards grow  with  rapidity,  and  become  a  good 
enp  bcdRnre  the  ooounenoement  of  winter ;  and 
they  are  found  to  be  of  great  value  for  feeding 
swine,  and  for  <<!i»!t'«'g  large  searetious  of  uhne 
in  black  cattle. 

1VSwb;--0ae  principal  weed  whieh  infiasU  bai^ 
ley  fields  is  tho  corn  or  way  thistle,  Cirsium  ar- 
■  tr?!*-;  it  is  perennial,  has  creeping  roots,  takes 
possession  of  a  comparatively  large  spot  of  ground, 
tad  usually  grow*  to  the  he^t  of  about  two  feet ; 
and  it  oui^t  to  be  polled  up  bj  hand  as  soon  as 
it  appears,  or  cut  down  with  a  wet^i-l-hook  be- 
(  tween  the  time  uf  its  being  9  inches  high  and  of 
its  passing  into  flower ;  for  if  not  promptly  de- 
.  itioyed,  it  not  only  acts  detrimentally  on  the 
'  pbats  immediately  around  it,  but  wafts  its 
plumed  sfeds  over  a  large  extent  of  circumjacent 
I  ground.   Another  chief  pest  is  the  annual  oorn 
darioek,  SSnapitarmmiu;  it  is  especially  trouble- 
,  some  when  street  or  police  manure  has  been  used; 
'.  tad  it  ought  to  be  pulled  up  by  hand  when  the 
Wley  is  broadcast,  uid  hoed  up  when  the  bar- 
is  in  driDa.   Two  other  prindpal  weeds  are 
the  pretty  mw*h^1«^  the  doubtful  poppy  and  the 
wmmon  com  poppy,  Papaver  dubium  and  Paparer 
rhtat.  The  deep  scarlet  flower  of  the  latter,  in 
'  partieokr,  has  a  remaikable  andbrilliant  appear- 
aace,  and  may  aometinies  be  aeen  at  a  great  dis- 
;  taaea,  but  never  refleota  anj  credit  upon  Uie 


condition  of  the  tillage.  Another  considerable 
annoyance  is  the  deavtes  or  sticking-graaa,  €fa- 

litnn  aiKirine;  it  is  a  climbing  annual,  of  the  bed- 
straw  kind,  growing  to  the  hei|?ht  of  about  three 
feet ;  and  its  seed  is  exceedingly  hard,  and  does 
not  become  softened,  but  foels  almost  like  a  mi- 
nute itone,  after  having  been  boiled  with  pot-bar- 
ley. 

Harvesting. — In  even  the  best  seasons,  barley 
requires  more  care  in  reaping  and  harvesting 
than  any  other  grain :  and  in  unfavourable  sea- 
sons, it  sometimes  cannot  be  secured  in  t'  l  rnMe 
Condition  without  great  labour  and  exceedtag 
difficulty.  When  fiilly  ripe,  its  straw  is  extremely 
brittle,  and  its  ears  are  very  liable  to  break  off 
in  handling ;  so  that  it  ouglit  to  be  cut  down 
while  the  straw  retains  a  considerable  propurtion 
of  sap,  and  before  tlie  grain  has  lost  all  its  pulpy 
softuMS.  The  best  marks  of  due  ripeness  for 
reaping  are  a  bright  golden  colour  in  the  straw, 
from  the  bottom  to  the  middle  or  upper  part  of 
the  stem,  and  the  disappearance  of  the  purple 
hue,  the  appearance  of  a  li^t  straw  colour,  and 
the  inclination  to  a  slightly  drooping  position  in 
the  cars.  If  a  skilful  farmer  walk  through  a 
field  of  ripening  barley,  select  a  few  of  the  green- 
est heads,  and  finds  that  the  grain  of  diese  can 
be  separated  from  the  chaff  by  rubbing  them  be- 
tween  bis  hands,  he  know-?  that  even  these  green- 
est grains  are  out  of  their  milky  state,  and  that 
the  whole  crop  ought  immediately  to  be  reaped. 
Glreennesa  in  the  upper  part  of  the  straw  is  of  no 
consequence ;  for  if  the  lower  part  of  the  straw 
be  quite  yellow,  all  nouri.'^hirg  or  maturing  com- 
munication from  the  soil  is  ended,  and  the  whole 
plant  is  truly  and  healthily  ripe.  Tet  thorough 
care  must  be  used  not  to  cut  the  crop  a  momenc 
l)efore  true  ripeness  is  attained;  for  the  increase 
of  value  during  the  three  weeks  preceding  real 
matnritj  amonnta  to  nearly  one  half  of  the  entife 
produce,  and  the  increase  during  the  last  Ato  or 
six  days  amounts  to  about  four  or  five  per  cent. 

Barley  is  very  generally  cut  in  England  with  a 
cradle  scythe,  and  is  deposited  by  that  instru- 
ment in  a  regular  swathe.  But  when  a  snflioient 
number  of  labourers,  at  reasonable  wages,  can  be 
obtained,  it  is  much  more  profitalily  cut  with 
the  Uainault  scythe,  or  even  with  the  common 
sickle  or  reaping-hook.  The  latter  instrument,  till 
of  late,  was  the  only  one  used  in  reaping  barley  in 
Scotland;  but  the  Flainault  scythe,  after  a  little 
practice,  and  in  the  hands  of  an.expert  reaper,  cuts 
down,  in  ai^  givuk  space  of  time,  a  much  burger 
quantity  than  the  sickle  can  cut.  See  the  articles 
ScTTHE,  HAiKAUirScTTHr,  Mo'H  iNu,  and  KF,APi?fo. 
A  common  practice  in  England  is  to  rake  the 
swathes  into  heaps ;  bat  this  frequently  oooasiottB 
the  shedding  of  as  much  seed  a.s  would  suffice  for 
re-sowing  the  field.  The  binding  of  the  barley 
into  sheaves,  and  the  placing  of  these  sheaves  in 
hooded  stooks,  not  only  prevents  this  great  waste 
by  shedding,  but  affords  a  better  protectionfrom 
the  effect  of  rains,  and  preaenta  a  far  less  expo- 
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tare  of  the  gnins  to  the  depredaitone  ofUrda. 

Mr.  Arthur  Young — speaking  without  particubr 
reference,  yet  so  that  he  must  be  nndcrgtood  as 
referring  to  the  barley  harvest  of  i^o^folk,  fcJuf- 
Iblk,  and  dmOur  distriets— eajs,  "Hie  twrlejr 
crops  should  generally  have  good  field  room,  lying 
five  or  six  days  after  mowing.  They  will  im- 
prove J  and  if  a  heavy  shower  of  rain  comes,  it 
will  aot  diminidi  ftriiier*8  profit  ;  it  will 
make  the  grain  swell  and  tneamre  more  per  acre; 
for  maltsters  reckon  much  on  their  profit  in  such 
dry  harvests  that  the  barleys  receive  no  rain  after 
they  arc  mown."  This  practice,  however,  if  not 
oondacted  within  rigid  limits,  would  he  a  peril- 
ous one  in  most  seasons  in  Scuthind,  in  Ireland, 
or  in  the  north  of  England,  and  must  not  be  car- 
ried to  au  intrepid  length  in  even  the  driest 
parts  of  eastern  and  BouUiem  England.  Henoe 
aven  Mr.  Young  adds,  *•  While  barley  lies  in  the 
swathe,  if  much  rain  comes,  it  is  apt  to  ppront 
In  the  wet  harvest  of  1801,  this  crop  in  iS  uriuik 
presented  a  most  melanoholy  speetade.  Tliree 
or  four  wet  and  very  warm  days  made  it  grow  to 
such  a  degreo,  that  when  the  swathes  came  to  be 
turned,  they  luoked  as  if  feathers  had  been  strew- 
ed along  every  swathe.  Many  thousand  acres 
were  thus  damaged.  Those  farmers  escaped  best 
who  'lifted'  the  swathes  before  they  were  dry 
enough  to  turn ;  they  raised  them  hgbtly  from 
the  ground  with  forks  to  let  air  in, — a  practice 
wottii  recommending.*'  The  greatest  antagonist 
which  British  barley  hafi,  in  fact,  is  the  moisture 
of  our  climate  ;  and  the  main  care  of  a  wise 
farmer,  throughout  the  entire  treatment  of  l>ar- 
lej,  firam  the  sowing  till  the  complete  securing 
of  it,  is  to  protect  it  from  this  antagonist.  So 
exceedin;^ly  apt  is  barley  to  eprotit,  under  even 
a  brief  duration  of  moisture,  especially  when  the 
temperatnre  is  above  4fi^  or  even  40°,  that  ears 
of  it  may  sometimes  be  seen  in  full  germination 
actually  Vi  fnre  the  crop  is  reaped  :  and  sprouted 
barley,  even  when  its  further  vegetation  is  check- 
ed by  dry  wntber  or  by  the  kiln^  is  ao  exceed- 
ingly deteriorated  in  quality  as  to  be  fit  only  for 
feedin;^  poultry  and  Bwine.  When  reaped  in 
showery  or  humid  weather,  it  ought  to  be  ga- 
thered into  single  sheaves  slightly  bound  near 
the  end,  and  aet  upon  thdr  spvnd-ont  butts  $  and 
when  such  sheaves  are  ready  to  be  carried,  they 
should  be  rebound  in  the  manner  of  ordinary 
sheaves.  When  the  crop  is  mown,  it  ought  to  lie 
no  longer  in  the  swathe  than  till  modenutely  dry ; 
and  it  ought  then  to  be  gathered  into  sheaves 
and  stocked.  The  crop  should  remain  in  stoots 
till  the  grain  is  completely  hardened,  and  the 
straw  perfectly  freed  from  Baftmnl  sap;  else  it 
w i^l  ]  v-  exceedingly  apt  to  heat  in  tbestack.  The 
risk  of  heating  is,  in  almost  anycase,oon8ider-\ble; 
yet  it  may  be  entirely  avoided  by  letting  the 
crop  completely  dry  before  removal,  and  by  stor- 
ing its  stacks  with  open  frames,  bosses,  or  cages 
through  their  centre,  and  duly  thatched  with  straw. 
See  the  articles  Siack,  Farm,  and  Hautsst. 


nraa(i»7.— Barley  vill  keep  well  nntiiniihsd  | 

for  a  year;  and  when  intended  fur  malt,  it  may  ' 
be  kept  till  the  second  spring  ;  but  if  kept  longer 
tlian  eighteen  months,  or  at  the  utmost  two  . 
years,  it  is  almost  eertdn  to  be  ovennn  and  de> 
stroyed  by  insecla.  On  account  both  of  the  awi- 
edness  of  its  gTain<»,  nnd  the  texture  of  its  straw, 
it  requires  mure  care  m  thrashing  than  any 
other  cereal  etopb  When  it  has  been  mown,  an 
the  straw,  indepmidently  of  the  necessity  of  se- 
parating the  awns,  reqiiires  to  \ye  twice  thrashed; 
and  whether  mown  or  otherwise  reaped,  the 
grains  must  undergo  an  additional  process  t» 
ordinary  thrashing  in  order  to  be  freed  from 
their  awns.  This  additional  process  is  called 
huttimeling  ;  and  the  contrivance  for  efTecting 
it  is  called  a  hummeler.    See  the  article  lien- 


Produce. — The  produce  of  barley  in  England  is  * 
said  to  vnry  from  15  to  75  btishels  per  acre.  The 
average  produce  in  Middlesex  has  been  estimated 
at  about  four  quarters  per  acre;  in  Bni^and  and 
the  siiutli  of  Scotland,  at  32  buEhels ;  and  in  all 
England,  all  Scotland,  and  Wales,  at  28  bushels.  ' 
The  ordinary  produce  of  good  varieties,  on  good 
soil,  and  under  good  culture,  is  from  30  to  50 
bushds  per  acre,  and  from  45  lbs.  to  58  lbs.  weight 
per  bushel ;  but  this  quantity  is  sometimes,  in  the 
most  fi&vourable  concurrence  of  circumstances,  j 
oonsiderably  exceeded  ;  it  is  always  liable  to ' 
smne  modifioation  from  causes  over  which  a  ftr- 
mer  has  little  or  no  control ;  it  is  m.iinly  affected 
by  the  quality  of  mU,  climrit'\  weather,  tilbire, 
and  sowing ;  and  it  is,  m  no  mconisiderable  dc-  j 
gree,  modified  by  the  particular  variety  of  tiM  ; 
seed.  The  woght  p^  bushel  of  some  of  the  h&st  ' 
varieties,  according  to  specimens  deposited  in 
the  Highland  Society's  Museum,  is  of  common 
two>rowed  English  barley  54  lba!r-of  Owvalicr, 
54^,  56A,  and  58  lbs.,— of  Annat»  04|and  fi7  Unlt- 
and  of  Dunloj),  rysh  lbs 

Dimues. — ^The  diseases  to  which  barley  is  sub*  ' 
ject,  are  fewer  and  leas  virulent  than  tiieae  wbicb 
attack  wheat.   It  is  sometimes  affected  by  sisnk, 
principally  from  the  minute  but  now  well-known 
fungus  called  seffetnm.     See  the  article 

Ukedo.  It  is  preyed  upon  by  the  larvae  of  sevend  i 
insect^  «apedall|y  by  those  of  a  small  moth  called 
TiJten  lonlei.  From  20  to  30  eggs  of  this  fly  ire 
deposittd  in  one  grain  of  thrashed  or  stored 
barley ;  and  each  uf  the  larva;,  when  hatched, 
selects  a  grain  for  itsdf,  bores  its  way  into  Oe 
interior,  and  there  lies  conosaled.  Whffi  the 
Tinen  hordei  is  tiraeously  observed  in  a  granarr, 
it  may  be  exterminated  by  spreading  out  fur  it  a  | 
few  handftds  of  tiia  barley,  carefully  covering  all 
the  rest  of  the  unattacked  grain,  and  roasting  «r  \ 
destroying  the  dccnycd  brindfnl.>  after  they  have 
received  the  insects'  eggs,  and  before  these  have 
time  to  he  hatehed.  An  insect,  hitherto  dthsr 
not  at  all  or  confusedly  described,  aomeCimss  at- 
tack s  and  materially  damages  the  growing  eiop 
Mr.  Crisp  of  Eugby,  near  Alnwiok,  says  respect- 


Digrtized  by  Google 


BARLEY. 


349 


!  log  it,  in  the  56th  No.  of  the  Qunrterl/  Journal 
I  of  Agriculture,  **  It  is  now  several  yesn  rinoe  a 
neighbour  directed  my  attention  to  a  great  de- 
fed  in  his  barley  crop,  which  was  apparently 
j  caused  bj  the  ravages  of  eome  inaect  in  the  larva 
state  IiTing  in  tiie  sheath,  and  feeding  upon  the 
,  ear  previous  to  its  appearance  from  the  shot- 
'  bhiJe,  which,  like  nearly  all  the  injurios  of  in- 
i  sects  in  the  embryo  state,  goes  by  the  designation 
I ,  of  grubbing.  Every  year  I  have  observed  more 
'  «r  leMinjofj  to  the  «rop  by  the  same  cause;  but 
it  appears  most  serious  in  a  late  or  wet  cuM  year 
'.  upon  stiff  soih.    At  the  time  when  I  L'atlicred 
I  specimens  of  it,  the  healthy  plants  were  shut  and 
at  M  growth ;  the  attack  of  the  insect  must, 
tlmefore,  prevent  all  these  stalks  from  yielding 
any  trrain  ;  and  that  such  is  the  casf,  I  can  tes- 
tify by  my  experience  at  the  harvest.   The  in- 
jorjr  appeuB  to  he  caused  by  the  larvae  feeding 
i  upon  the  internal  parts  of  the  plant  in  its  ear- 
I  liest  state  ;  and  the  translbrmations  are  made 
.  within  the  shot-blade." 

I '   A  nalysis. — An  analysis  of  the  grains  of  Norfolk 

I  bariey,  bat  without  any  spedlication  of  the  va- 
nity of  the  plant  or  of  the  circumstances  of  its 
culture,  was  juade  by  Sir  numphn\v  Davy,  and 
resulted  iu  79  per  cent,  of  muciiagti  or  starch,  7 

I  per  sent  of  saochnrino  matter,  and  6  per  cent,  of 
gluten  or  albumen.   An  analysis  of  ripe  grains  of 

I  barley  by  the  German  chemist,  Einhof,  resulted 
in  70  05  per  cent,  of  meal,  1875  per  cent,  of  husk, 

•  and  U'SO  per  cent,  of  wat«r ;  and  an  analy^  of 

'  thoBiealresultedin67'l8percent.of  starch,  5  21 
per  fent.  of  uncrystallizalde  sugar,  4"62  per  cent, 
of  gum,  3^2  per  cent,  of  gluten,  I'lo  per  cent,  of 
illnuen,  0*24  per  cent,  of  superphosphate  of  lime, 
aad  Vfr79  per  cent,  of  water  and  loss.  An  an- 
alysis of  unmalted  grains  of  l)arh  y  by  Proust,  re- 

I  suited  in  1  p<ir  cent,  of  resin,  4  of  gum,  5  of  sugar, 

I  3  of  gluten,  32  of  starch,  and  55  of  hordein;  and 

i  s  enmsponding  snalyns  of  malted  barley  re- 
sulted in  1  per  cent,  of  resin,  In  of  gum,  15  of 

i  sugar,  1  of  gluti'n,  fi6  of  starch,  and  1*2  of  hordein. 

I  The  principle  or  substance  wluch  i'roust  desig- 
astfls  hordein,  which  has  been  regarded  as  the 

I  characteristic  principle  of  barley,  and  which 
would  appear  from  Proust's  analysis  to  play  a 

j  main  part  in  the  seed's  germination,  and  to  be 
<Uffly  transmatod  by  germination  into  starch, 

j  gum,  and  sugar,  will  be  noticed  in  its  own  alpha- 
betical place.    See  noRPEi.v.    The  incinemti  u 

I  of  barley  grain  with  its  skin  was  ascertained  by 
Ssonure  to  yield  18  per  cent,  of  ashe^  and  the 

{ inoneraiioa  of  barley  straw  to  yield  4i  per  cent 
An  analysis  of  the  ashes  of  the  grain,  by  tlie 
same  distinguish cd  cheniist,  resulted  in  18  per 

,  cent,  uf  pota&h,  U  2  of  phosphate  of  potash,  l  o  of 
niphate  of  potadi,  Oiift  of  muriate  of  potash, 
32-5  of  earthy  phosphates,  35'5  of  silica,  0*95  of 
metallic  oxides,  and  2.8  of  loss. 

One  great  and  too  often  a  principal  use 
iDsde  ef  the  grain  of  barley  la  Qfeat  Britain,  and 

.  in  ethm  non-vinous  countries^  is  to  oonvwt  it 


into  malt  for  beer,  ale,  and  other  fermented  in-  ' 
toxicating  drinks.   A  similar  but  not  so  general  , 
use  is  malting  for  the  distillation  of  alcoholic  ! 
liquor?.    The  best  and  heaviest  grain  is  usually 
selected  for  both  of  these  purposes;  and  portions 
of  the  finest  agricultural  districts  are  employed 
initsoultivatimi.  Thsnumberof  bushels  of  malt  | 
charg.jd  with  duty  in  the  United  Kingdom  in  ' 
ls:21  was  iJi>,ri!);i,Ml ;  and  the  amount  of  duty  :  \ 
paid  thereon,  £o,'2iJ7,^bJ.    Iu  lo45,  duty  was 
paid  on  36,545,990  budiels;  the  amount  of  duty 
being  £4,937,958.    See  the  article  Malt.  A 
third,  but  far  different  and  altn^ether  desir- 
able use  is  for  human  food,  in  the  form  of  " 
dther  barley-meal,  or  decorticated  barley,— the  \ 
latter  usually  called  pot  and  pearl  barley,  and  ; 
variously  used  for  soup?,  broths,  and  puddings.  |  j 
Inferior  or  half-spoiled  barley  is  generally  used  . 
forthefcedinguf  poultry,  pigs,  and  cattle.  Green  | 
or  growing  Iwrley,  or  the  whole  pUint  in  its  un- 
ripenod  Btate,  particularly  the  Siberian  six-rowed  ' 
barley,  is  excellent  spring  food  for  milk  cows,  t 
becomes  available  at  an  early  period  of  the  sen-  I 
son,  occasions  a  large  secretion  or  flow  of  milk,  j 
and  is  highly  appreciati  d  by  the  dairymen  in  the  ' 
vicinity  of  London.    It  is  al.so  very  suitable  for 
horses ;  it  borvos  both  as  a  nourishing  food,  for  , 
increasing  tlunr  flesh  and  improving  their  con-  I 
dition,  and  as  an  excellent  Spring  physic,  for 
gently  cleaning  their  intestines ;  but  it  must  at 
first  bo  given  in  small  quantity,  else  it  will  act 
as  a  smart  purgative.  It  is  mors  nourishing  and  ' 
earlier  available  for  sheep  than  rye ;  and  when  j 
fed  off  to  the  surface  in  April,  will  spring  again,  | 
and,  under  fair  circumstances,  produce  a  good 
crop  of  pjain  in  August  Deooctions  of  the  pre- 
paid grain  are  serviceable  during  many  kinds  of  j 
disease  in  the  human  snhject;  they  are  particularly 
useful  in  all  pulmonary  complaints  ;  and,  when  ; 
acidulated  with  the  juice  of  lemon  or  any  similar 
vegetabie  add,  they  are  ooding,  gently  nouridi* 
ing,  and  extremely  grateful  in  fevers.  | 
The  straw  of  barley,  in  favourable  circum-  i 
stances,  is  suitable  fodder  for  cattle ;  but,  in 
general,  it  is  seniceable  chiefly  as  litter ;  and  in 
no  case  can  it  be  eaten  by  horses  without  pro- 
ducing some  tendency  to  di8ea.«^'    It  is  always  | 
soft  and  somewhat  clammy ;  and  when  newly 
thrashed,  it  has  a  heavy  disagreeable  odour. 
Even  for  litter,  it  is  neither  so  deanly,  durable, 
nor  conifi  rt;i^!>'  n  :  whcat-straw  ;  arirl  fnr  thatch, 
it  is  too  soft,  too  difficult  of  assortment  into 
lengths,  too  pervious  by  rain,  and  too  liaUs  to 
rot.  Bailey  chaff  is  readily  eaten  by  both  old 
and  yount^  cattle,  and  never  injures  their  monthg 
with  its  awns  ;  but  it  soon  heats  in  the  chaff- 
house,  and  cannot,  without  considerable  care  and 
labour,  be  long  kept  from  farmentation.— '7%^ 
Farmer  a  Magcuine. — Quarterly  Journal  of  Agri- 
cvlrvrf. — EUiofs  Fif'd  Jfti.  f a.  drv.  —  Mor(im(r'» 
Jliuihandry. — Mili  t  JJusUjndn/. — Lidts  lixidan- 
dry.^KnovMge  Soeu^i  Brituh  Miuiandfy^ 
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on  Ajricu/iuix. — J)u  Jlamd's  Jlushamlrtf. — Mu- 
mitti  Rv$licim. — Miller'*  Oardetter'*  JHetwnarif. 
— ZoiuIoaV  Sn^dopcedia  of  AgricxiXtuTt. — RhanCs 
Dictionary  of  the  Fn'm.- — Sfep/ten''s  Bonk  of  the 
Farm. — Low's  HUpwiU  of  Agriculture. — Young's 
Forum'*  Kdendar. — Sir  JbAh  Sindaii'*  Code  of 
Agricultnre. — Sir  John  Sindair't  General  lieport 
of  ScotUi'i  III. —Dickson*  8  Hu^ndry  of  the  Ancients. 
—  Lawton't  Agricidttuitt'*  Manual.  —  Loudon's 
HortHs  Bfiianniemj-'Wkkming^s  B<aany. — Cata- 
logrte  of  the  Highland  JSoeielg^*  Muaewn. — AnnaU* 
de  Chiviie  et  de  Pl'i/sique. — Liehiifs  Cliemlntri/  of 
Aarinilfnre. — Turner's  FlemenU  of  Chenustry. — 
Hi'ou  H  on  Rural  Affairs, 

BARLEY  <POT  AND  PEARL).  The  grains 
of  barley,  in  a  prepared  state  for  use  as  human 
food.  Pot  barley  was  formerly  called  decorti- 
cated barley,  and  is  simply  the  grain  deprived 
of  its  faosk  or  skin;  and  pearl  hicAef  is  the  ine 
round  portion  of  the  grain  which  remains  after 
the  outer  portion  is  cround  off.  The  two  kinds 
diU'er  only  in  the  degree  of  reduction  by  grind- 
ing ;  and  both  are  prepared  in  the  bariey-mill. 
See  the  article  Barlet-Mill. 

B.\RLEY  -  CHOPPERS.  Small  hummeling 
instruments,  wielded  by  the  hand,   i^e  HgM- 

MELER. 

BARCBT-ORASSSa  SeeBAauT. 

BARLEY-HUMMELER.   See  Hckmelee. 

BARLEY-MILL.  A  machine  for  taking  the 
husks  from  barley.  A  barlcy-miU  of  the  most  im- 
proved eonstraetion  is  repceeented  in  Pig.  1.  of 
Pl(de  VII.  The  water  wheel  A  is  eighteen  feet  six 
inches  diameter,  and  carries  fifty  Inicketrf.  each 
of  which  is  three  feet  three  inches  wide.  On  the 
water  shaft  B,  that  carries  the  water  wheel,  is 
fixed  the  spur  wheel  C,  which  is  eighteen  feet 
diameter,  reckoninjT  from  the  pitch  stroke,  and 
has  340  teeth.  The  spur  wheel  C  impels  the 
lanion  D,  of  thirty-two  teeth,  and  one  foot  8  4 
inches  diameter,  fixed  upon  one  extremity  of 
the  shaft  K.  while  the  other  extremity  carries  the 
wheel  F,  of  l.Oo  cogs  and  seven  feet  11-15  inches 
diameter,  to  the  pitch  stroke.  The  wheel  F 
drives  the  pinion  G,  fixed  on  the  stone  spindle  H, 
and  having  a  diameter  of  four  feet  six  inches. 
The  spindle  H  carries  the  millstone  I,  which  is 
four  feet  six  inches  in  diameter,  and  one  foot  five 
indies  thiok,  and  which  performs  280 revolntions 
in  a  minute.  The  wheel  K.  of  fifty  teeth  and 
two  feet  diametf  r  ]s  tin    wlicel  L  of  the 

same  number  of  t^eth  and  diameter,  wiiioh  is 
fixed  upon  the  spinffle  R.  On  the  spindle  R  is  a 
conical  place,  upon  which  the  pinion  M,  of  twenty- 
five  teeth  and  one  foot  diameter,  is  fixed  by 
means  of  a  brass  bush  fitted  iuto  the  centre  of 
the  pinion,  and  then  bored  exactly  to  fit  the  cone 
in  the  spindle  R.  Below  the  base  of  the  oone  is 
a  bra^s  rin^  3,  to  keep  the  pinion  M  firm  upon 
the  ci  ne,  by  means  of  four  screw-bolts,  which 
bring  the  pinion  firmer  to  the  base  of  the  cone. 
On  the  other  side  of  the  pinion  are  two  projec- 
tions I,  I,  commonly  ealled  snngs,  which  take 


into  siuukir  projections  on  the  end  of  the  catch 
2, 6.  This  eatoh  slides  along  the  S|nndle  R,!^ 
moving  the  lever  N,  but  goes  round  with  the 
spindle  hy  means  of  two  tongues  fixed  on  the 
opposite  sides  of  the  spindle,  one  of  which  it 
partly  visible  at  4  in  the  figure.  Two  grooves  are 
cat  on  the  inside  of  the  catch,  to  admit  the 
tongues,  in  ord.  r  tn  cnrry  the  catch  rotind  with 
the  spindle.    The  wheel  NO.  having  lu2  ie^ 
and  a  diameter  of  Ibnr  feet  U  i'^ch  to  tiie  pitdi 
stroke,  is  screwed  to  the  sides  of  the  hoops  « 
cases  that  enclose  the  stone.  These  hoops,  a  lec- 
tion of  which  is  represented  by  a,  6,  c,  rf,  are  made 
in  two  partb,  und  Mjrewed  together  by  four  bdts, 
8,  0)  e,  6.    They  are  lined  with  milled  iron, 
pierced  into  small  holes,  in  order  to  poTrnit 
the  escape  of  the  dost,  and  prevent  the  b.-ir 
ley  from  being  carried  along  by  means  of  tk 
miUstone.    When  the  hoops  are  toned  round  , 
by  the  wheels  already  described,  they  are  sup-  J 
ported  and  kej)t  clear  of  the  ston--  Tiy  the  collars 
h  and  t.   The  collar  h  is  iaigcr  than  t,  in  order  i 
to  give  room  to  the  spent  PT  to  fill  the  hoopi  | 
with  barley.   This  is  etfected  by  a  thin  plate  of  ! 
iron  k,  about  an  inch  larger  in  diameter  than  the  j 
inside  of  the  collar,  which  is  kept  close  to  the  ' 
side  of  the  collar  next  the  stone  by  the  staple  / 
on  each  side  of  the  Stone  spindle.  The  other  ead  ; 
of  it  is  kept  fast  by  the  cover  of  the  pillow  block 
m.     In  the  plate  h.  a  hole  is  cut  fi^r  tlie  end 
of  the  spout  PT.     When  the  barley  is  made, 
the  hoops  are  stopped  by  putting  the  lever  N  • 
towards /:  a  small  sluice  which  is  upon  the  side 
of  the  hoops,  as  at  a,  b,  is  then  opened,  and  th?  \ 
made  barley  is  allowed  to  run  oO  into  the  trougii  i 
Q.  When  the  hoops  are  thns  emptied,  the  shdee  I 
is  shut,  and  the  lever  N  is  iMrought  to  g.  By  this 
means  the  wheel  M  engages  with  the  spindle  R. 
by  the  catch  2,  5,  and  the  sluice  X  being  opened, 
the  hoops  are  filled  with  firesh  barley.  j 

BARLET-'RIBBIiR  See  Rinnuk  | 

TARM.    See  Yf.apt. 

BARN.  A  building  devoted  to  the  storing  aixi  1 
thrashing  of  the  cereal  grasses.  In  every  couDtrj 
where  com  camM^  be  thrashed  on  the  hareeife-  •  I 
field,  and  immediately  transferred  to  the granaij,  !  I 
it  mwnt  be  stored  under  protection  from  the 
weather,  and  afterwards  thrashed  within  a  roof- 
ed buading.    The  bams  of  Great  Britain  were 
formerly  of  so  large  capacity  as  to  contain  all  the 
prnf]i;cf>  of  farms,  whether  prain  or  foddt^T;  and  i 
even  so  late  as  about  30  or  40  years  ago,  tach 
encrmons  bams  were  regarded  by  many  tenas 
as  essential  to  their  prosperity.  Dr.  Hunter,  who 
published  six  volumes  of  Georpical  Essays  in  IWM,  , 
occupies  an  entire  essay  w  ith  the  refutation  ol 
the  reasons  which  were  usually  urged  by  tboe 
ftrmers,— that  oora  can  bebttiRat  kos  expsmeiB 
the  house  than  in  the  rick-yard,  that  it  is  l-etter 
protected  in  the  fonnrr  thrtn  in  the  latter,  snd 
that  the  storing  of  it  in  ihe  house  is  much  OMMe 
oonTonient  fw  thntdiing.  Bnt  modem  imfn^ 
stents  in  xick-buildii^  in  thradung»  and  in  tbe  I 
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arrangement  of  farmeries,  have  couviuctid  the 
moit  beiitating,  thftt  the  riek-yud  is  both  the 

cheaper  and  the  better  place  for  the  great  bulk 
of  the  produce,  and  that  the  bam  is  needed  only 
for  the  operations  of  thrashing,  and  for  the  stor- 
ing of  mneh  oora  as  will  keep  these  opentioiit 
in  steady  progress.  A  bam  virhich  contains  a 
tbrashiug-floor,  thrashing  implements,  and  as 
much  sheaf-corn  as  woultl  make  a  rick,  is  now 
found  to  he  mffiotently  capacious  for  »  middle- 
ajed  |t»tf'f^  farm.  But  two  requisite  append- 
ages on  every  farm  of  considerable  extent  are 
houses  or  ^)artment8  for  winnowing  the  oorn 
•nd  stoing  the  tiimhed  straw ;  end  these  are 
Qsu&Uy  called  the  corn-bam  and  the  straw-bam. 

Small  bam;;  in  which  all  tlirashinf;  is  effected 
by  hand,  have  all  their  floor  on  one  level,  the 
I  thrashing-floor  near  the  middle,  and  two  large 
j\  doors  opposite  eaoh  other,  and  on  a  hue  with  the 
I  thrashing-floor  ;  and  thcr  require,  even  more 
ua'intlv  thnn  other  barns,  to  have  their  floor 
{fjrfectiy  dry,  and  quite  inaccessible  to  damp. 
But  barns  in  whieh  most  of  the  thrashing  is 
effected  by  machinery  are  now  so  universal  on 
farms  of  any  considf'rn))!c  size,  that  they  alnne 
r^uire  any  special  notice.  Very  many,  perhaps 
moat,  of  these  bams  ha^  been  Imilt  is  some  one 
or  other  of  foor  fonns,  each  adapted  to  tl^c  situ- 
ation and  arnin  ETenient  of  the  other  offices  of  the 
farmerj.  In  one  of  the  forms,  the  bam  and  its 
appendages  stand  on  a  straight  line,  and  form  one 
side  of  a  court,  the  oom-barn  and  the  straw-barn 
at  the  sides,  the  bam  itself  in  the  middle,  and 
the  horse-course,  the  wind-tower,  or  the  water- 
wheel  on  the  back  of  the  bam  or  exterior  to  the 
ooort  In  another  form,  the  bam  stands  at  one 
corner  of  the  court,  the  two  appendages  form 
wings  to  it,  but  stand  on  different  sides  of  the 
oourt,  or  at  right  angles  to  each  other,  and  the 
honsmrae  is  situated  behind  the  part  which 
adjoins  the  straw-bam.  In  a  third  form,  the 
bara  abuts  backward  from  the  centre  of  the 
north  side  of  the  court,  in  shape  like  the  letter 
T,  having  the  straw-bam  in  ft  line  with  the 
eourt,  and  the  corn-barn  projecting  from  its  mid- 
dle into  the  ptricl-  yard,  with  the  mill  at  tbe  end 
next  the  straw-barn,  and  the  horse-couriie  in  one 
of  ibe  an|^  In  the  fooitb  form,  the  bam  is 
the  upper  part  of  a  two-story  building,  and  the 
j  com-bam  and  straw-bam  occupy  the  ground  floor. 

But  whether  built  in  any  of  these  forms  or  in 
!  nme  other,  n  bam  is  capable  of  being  greatly 
i  I  modified  in  nae  to  suit  the  extent  of  the  fiurm,  In 
internal  constmction  to  suit  the  particular  nie- 
j  thod  of  farm  management,  and  in  exterior  adap- 
^  tation  to  suit  both  the  peculiarities  of  the  site 
and  the  general  arrangement  of  tiie  formery. 
( \  When  foreign  wood  and  slate  roof  are  employed 
t.  in  the  erection,  the  bam  is  usually  much  wider. 
I  than  when  home-grown  timber  and  roofs  of  heath 
I  or  thateh  are  used.  Borne  bams,  even  in  ezcel- 
j  lent  fanning  districts,  have  a  width  of  only  18 
I  &et  within  the  waUs;  but  no  really  good  ham 
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has  a  width  of  less  than  20  feet.  A  bam  of  3^ 
feet  in  length  and  20  feet  in  width,  ezelusiTe  of 
the  space  occupied  by  the  machinery,  can  contain 
as  much  as  two  moderately  sized  ricks,  or  from 
50  to  GO  bolls ;  yet  a  bam  for  a  very  large  farm 
dtdatf  both  to  afford  ample  storage  for  un- 
thradied  com  in  unHsvourable  weather,  and  to 
allow  space  for  a  straw-cutter,  clover-thrasher, 
and  other  subordinate  matters — ought  to  have 
an  extent  of  00  feet  in  length,  and  iVom  80  to  24 
feet  in  width.  The  straw-bam  should  be  situated 
in  immediate  adjunction  to  the  tbrashinn;-ma- 
chine ;  it  must  contain  storage  for  at  least  fod- 
dernrtraw  and  KttsiHrtraw;  and  it  ought,  if  pos- 
sible, to  afford  both  spaoe  and  easy  outlet  fur 
straw  of  the  different  grains,  or  of  four  principal 
qualities.  The  corn-barn  must  be  proportionate 
in  size,  and  must  have  attached  to  it  a  chaff- 
house,  and  ft  oommnnication  by  stur  or  gangway 
with  the  granaries.  Sec  the  articles  Tubasiiino, 
WiKNowiNo,  Ukanaby,  and  F.vuM-Bt'ii.Pixas. 

A  bam  situated  on  the  face  of  a  rapid  slope,  and 
built  two-story  Idgh)  might  have  its  own  floor  on 
a  level  with  the  rick-yard,  and  the  floor  of  its 
com-bam  and  its  straw-barn  on  a  level  with  the 
court ;  an  arrangement  which  would  happily  fa- 
eilttate  both  the  ingress  of  the  unthrashed  com 
from  the  ricks,  and  tAe  egress  of  the  thrashed 
straw  to  the  cattle-honses.  A  barn  whose  floor 
is  on  a  level  with  the  whole  of  the  surrounding 
ground,  may  be  prodded  with  wide  and  lofty 
gates  through  its  sides,  to  permit  a  loaded  cart 
to  enter,  unload,  and  pass  on ;  but,  in  this  case 
— if  provided,  as  it  ought  to  be,  with  a  thrashing- 
floor  for  samples  of  grain  and  for  the  whole  bulk 
of  snob  smsJI  seeds  as  those  of  dover^t  will 
sustain  serious  dama;:^e  from  b-oth  the  tread  of 
the  liorse  and  the  abrasure  of  the  wheel.".  A 
ground-floor  bam,  without  gates,  may  be  provided 
with  an  opening  or  piteh^ole,  throng  which 
the  unthrashed  com  can  be  forked  from  a  loaded 
cart  on  the  outside;  but  this  device  occasions 
the  unloading  to  be  extremely  tedious,  and  is 
either  useless  or  uisehievous  in  showery  weather. 
A  bam  on  an  upper  stoiy  nuty  communicate 
with  the  rick-yard  by  a  ganpiray,  and  receive  its 
supplies  of  unthrashed  com  by  hand-carriage  or 
by  the  wheel-harrow;  or  the  building  in  which 
it  is  situated  may  be  provided  across  one  end  with 
a  covered  apace  or  sort  of  rude  piazza,  wide  and 
iofty  enough  to  admit  a  loaded  cart,  and  having 
a  side  opening  or  pitch-hole  to  allow  the  com  to 
be  forked  into  the  ham.  A  common  roofed  two- 
story  barn  may  be  so  extended  by  lateral  erec- 
tions, as  to  overshadow  and  shelter  with  its  roof 
a  series  ui  cattle-sheds ;  and  its  straw-barn  on  the 
ground-floor  might  be  provided  with  slits  or 
openings  for  affording  to  these  sheds  immediate 
supplies  of  fodder  and  litter. 

The  walls  of  a  barn  are  variously  built  of 
earthen  composition,  timber,  brick,  and  stones. 
Earthen  composition  ought  never  to  be  used 
when  better  materials  can  be  economically  ob- 
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tained  ;  and,  when  mtavoidabfy  employed,  it 
ought  to  consist  either  of  a  similar  prepftlfttion 
to  what  is  suitaWe  for  thrashing;  floors,  or  of 
well-tempered  and  unabsorbent  mineral  matter, 
mizttd  w  alteniftted  with  chopped  etrnw.  Earth 
vad  timber  are  tometimes  jomtlf  med,  by  a 
frame-work  of  boards  Lt-ing  erected  two  feet  in 
width,  a  hard  packing  of  perfectly  dry  earth  being 
consolidated  into  all  the  frame- work,  and  a  coat 
of  piMter  of  Paris,  or  of  very  fine  morler,  being 
laid  over  all  the  exterior.  When  stone  or  brick 
is  employed,  all  the  int  riar  sliould  receive  a  coat 
of  plaster,  and  the  cciUug  should  be  lathed  and 
pUwtered;  and  when  the  stone  is  built  in  rabble 
masonry,  a  coat  of  rough-cast  plaster  ought  to  be 
given  to  the  exterior.  The  stone  or  brick  wallB 
of  properly  constructed  barnti,  after  the  roof  is 
put  on,  are  bnllt  at  the  top,  by  some  careM 
farmers,  close  up  to  the  OOTering,  and  wdl  plav- 
tered  between  the  scantlings. 

The  roof  ought,  for  the  Ruke  of  economy,  to  be 
so  oonstracted,  as  to  acr^nire  all  requisite  strength 
from  the  least  possible  expenditure  of  timber. 
The  imposing  of  the  whole  weight  upon  strong 
horizontal  beams,  without  producing  aid  from 
trussing,  displays  a  meagre,  uninventivc,  hobnail 
state  of  mind,  soarediy  worthy  of  a  OsfRre  or  a 
Hottentot.  When  tiles  are  used  for  covering:  the 
roof,  they  ought  to  be  laid  in  mortar,  or,  what  is 
much  better,  in  coarse,  compact  hay.  Straw 
thatch,  thoogb  a  ferj  oommon  oovering,  affofds 
a  ready  and  almost  impr^^blo  retreat  for  rats. 
Any  reeds  which  contain  a  con^idomhle  quantity 
of  silica,  or  which  have  a  hard  and  brittle  tex- 
ture, make  an.  ezcdlent  oovering,  bt^h  for  re- 
sisting vermin  and  affoiditkg  flail  belter  from  the 
weather. 

The  floor  of  the  barn,  if  it  be  a  one-story  buUd- 
tng,  or  of  the  oom-bam,  if  it  be  eittiated  below 
the  thrashing-ham,  requires  to  be  carefully  con- 
structed in  some  manner  which  will  afford  per- 
fect protection  from  both  damp  and  vermin.  If 
the  floor  be  laid  with  deal,  and  not  built  solid 
with  stone  and  mortar,  the  spaces  between  the 
scantlings  maybe  filled  with  very  clean,  dry  gravel, 
well  beat  down  ;  or  if  gravel  cannot  be  obtained, 
or  should  not  be  deemed  necessary,  openings 
ought  to  be  left  under  the  floor  to  admit  oate  to 
every  point  where  vermin  might  lodge.  In  daj 
floors,  to  prevent  the  T)nrrowing  of  vermin,  a 
considerable  quantity  of  broken  glass  is  some- 
times Buxed  with  the  materials  of  the  floor,  for 
the  spaoe  <tf  three  feet  all  round  the  walls.  Mr. 
Stephens  mentions,  in  his  "  Book  of  the  Farm," 
a  very  effectual  method  of  construction  which  he 
adopted  for  preventing  the  attadcs  of  either  damp 
or  vermin.  "  The  earth,  in  the  first  instance," 
s.ivs  hf\  "  ih  dug  out  of  the  barn  to  the  depth  of 
the  foundations  of  the  walls,  which  should  be  two 
feet  below  the  door-soles;  and  in  the  caee  of  a 
new  steading,  this  can  be  done  whoi  the  founda- 
tions of  the  walls  are  taken  out.  The  ground  Is 
then  spread  over  with  a  layer  of  sand,  sufficient 


to  preserve  steadiness  in  die  stout  rough  flags, 
which  are  laid  upon  it,  and  jointed  in  strong 
mortar.  Twelve-inch  thick  sleeper  walls  of  stone 
and  lime  are  then  built  on  the  dags  to  serve  the  |' 
purpose  of  supporting  each  end  of  the  joists  of  the  |' 
floor.  The  joists,  formed  of  10  byS^  mefa  plank, 
are  then  laid  down  IH  inches  apart,  and  tht 
spaces  between  them  filled  up  to  the  top  with 
stone  aud  lime.  The  building  between  the  joiijU 
requires  to  be  done  in  a  peoi^Uar  way.  Itshooki 
be  done  with  squared  rubble  stones,  and  on  no 
account  should  the  mortar  come  in  contact  with 
the  joists,  as  there  is  nothing  d^troys  timber,  by 
superinducing  the  dry  rot,  more  readily  than  the 
action  of  mortar  upon  it.  For  this  reason,  great 
care  should  be  observed  in  building  in  the  joist« 
into  the  wails,  in  placing  the  safe-lintels  over  the 
doofs  and  windows,  the  etonei  being  dry-bedded 
over  tb  em ,  and  in  beam-filling  between  tlte  oouple- 
leg«.  TJio  floor  is  then  proprrlv  laid  on  a  level 
with  the  door-sole,  and  finished  with  a  neat  skiA- 
ing  board  round  the  walls  of  the  bun.  "Bj  this 
contrivance,  the  vermin  cannot  poenUy  read) 
the  floor  but  from  the  flags,  which  are  nearly  two 
feet  under  it.  This  construction  of  floor  admits 
of  abundance  of  air  above  and  below  to  preserve 
it,  and  affords  plenty^  <^  loom  under  it  for  o^  l| 
and  dogs  to  hunt  after  the  vermin." 

A  thrashing-floor  is,  of  oonr>o.  a  principal  fea- 
ture uf  ail  bams  when  no  thrashiog-machine  h 
used ;  but  it  is  highly  desirable  and  even  reqai- 
^  site  in  other  cases,  for  the  thrashing  outef  niall 
'  seeds,  such  as  those  of  clovers  and  grasses,  for 
which  the  thrashing-machine  is  not  properljr 
adapted.    The  thrashing-floor  of  a  one-sliay 
barn  is  generally  situated  across  the  centre ;  and 
when  the  width  of  the  bam  is  not  sufficicut  for 
it,  porches  are  added  to  the  doors,  to  admxt  of 
its  dongation.  The  divisions  of  the  bam  i^udi 
are  separated  by  the  floor,  or  situated  brtweenit 
and  the  ends,  are  culled  the  bars,  and  the  storinr: 
of  unthrashed  corn  in  them  are  called  the  moirs. 
But,  when  a  bam  is  so  constmcted  as  to  receive 
its  supplies  or  unkadings  of  unthrashed  ooiaat 
one  end,  the  thrashing-floor  is  situated  across 
the  other  end,  and  the  corn  is  stored  iu  thi.'  in- 
termediate space.    In  a  barn  upon  the  aecond 
story  of  a  building,  the  thradiing'floor  must  be 
fimUy  supported  and  kept  quite  steady  by  pillars 
or  a  partition  wall  below,  and  must  be  so  strr^ng 
and  well-jointed  as  not  to  permit  a  filtration  of 
fine  dust.  An  ordinary  thrashing-floor  measans 
from  18  to  20  feet  in  length,  and  from  12  to  14 
in  width ;  yet  every  one  must  he  modified  in  ex- 
tent to  suit  the  number  of  flails  whidi  it  is  ex- 
pected to  keep  in  play.   A  briek  thiashing-floor 
is  liable  to  bruise  the  corn,  to  imbibe  moistafc^ 
to  give  off  pulvorizati       of  its  <5ubstanco  into 
mixture  with  the  corn,  aud  to  hurt  the  hands 
and  damage  the  implements  of  the  worken.  A  . 
stone-thiashingofloor  may  or  may  not  be  d^jftlt  ' 
accordinj:;  to  the  nature  and  texture  of  the  rtone 
employed,  and  to  the  degree  uf  skill  employod  ia 
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the  dressing  and  laying  of  the  stone ;  but,  in  most 
I  inatancN,  it  u  nearly  or  quite  m  objeotioiiable 
fts  a  brick  thrashing  -  door.  Some  eMthsn  or 
!  miaeral  compcsif i  in  thrashing-floors  arc  toler- 
j  ably  good,  others  are  of  medium  charticter,  and 
I  otlim  ire  attogellier  bad,  aooording  to  the  na- 
tm  «f  tliflir  materiala  and  tlie  method  of  their 
I  eoDstniction  ;  yet  \iy  far  the  greater  number  aro 
I  subject  to  the  very  aerions  objection  of  slowly 
pulverizing  and  passing  into  cuinimxture  with 
'  tbeooin.  The  fiiUowii^  meCliod  of  formaiig  •& 
esTthen  floor  is  noticed  by  the  Rev.  Mr.  Rham 
2S  an  Utuiil  Olio        The  soil  is  taken  out  to  the 
depth  oi  six  or  eight  inches  or  mure,  and,  it  the 
tabtoil  it  of*  moirt  Bfttuie,  a  hyer  <^  gmvel  and 
drj  sand  is  laid  on  the  bottom  3  or  4  inches 
ihick,  and  trod  smooth  .ind  level.    A  mixture  is 
mda  of  clay  or  loam  and  sand,  with  water,  to 
'  the  (monnttmrj  of  eMnnen  building  mortar,  to 
'  which  it  added  some  chaUt  or  pounded  nhvlU  or 
gj-psam,  where  tht;<c  cnn  be  ubt.iined ;  chaff*,  cow- 
dung,  and  some  bullock  s  blood  are  added;  and 
j  the  whole  is  well  worited  up  together.  Of  this 
•  a  eoat  is  laid  on  thu  prL-pared  bottom  with  a 
'•  trowel,  abk.ut  an  inch  thick,  and  ppruud  evenly. 
1^  Thia  is  allowed  to  dry ;  another  coat  is  tiien  put 
^;  over,  and  all  the  cracks  carefully  filled  up.  This 
'\i  repeat^  till  the  desired  tbioknew  la  produoed. 
Wlien  it  bcfxins  to  harden,  the  whole  is  well 
rammed  with  a  hLavy  wtwion  rainuier,  uml 
;^  every  crack  lilled  up  so  as  to  give  it  the  a]i^>ear- 
|,  ance  of  a  uniform  wM  bodj.  ThU  is  left  to 
li;irden  slowly,  neither  exposed  to  the  rays  of  the 
.j  mn  uor  to  draughts  of  air,  and  in  a  short  time 
I  tlk>  floor  becomes  sufficiently  hard  to  be  used. 
il  Itisadfiialila,  howef«r,  to  give  it  some  months 
)i  toflonwKdate  entiielx.  The  best  time  for  lay- 

!'!,'  ?uch  a  floor     in  sprlnir.  th.it  it  may  be  com- 
pietfely  hardened  before  the  succeeding  winter." 
'j  A  kind  of  tbvashing-floor  m^  to  thie 

'  H^common  among  the  Romans.  Colnmella  states 
i'  tbjit  they  first  dug  up  the  ground  to  some  depth, 
<  in  order  to  moisten  it  with  fresh  lees  of  oil, — that 
:  tbey  then  mixed  it  with  ohaff,  and  rammed  it 
\  down  as  cloeelj  aa  iKWiible,-^bat»  after  it  be- 
came dry,  tbi'V  stopped  up  all  cracks  and  crevices 
1  wiiieh  appeared, — that  they  continued,  with  great 
force,  to  beat  it  down,  and  render  it  quite  level, 
-«id  that,  finally,  they  strewed  it  with  obaiT, 
trod  the  chaff*  into  it,  and  left  the  surface  to  be 
I  completely  dried  by  the  sun.    r'nlnmeUa,  C'ato, 
ami  Varro,  all  assert  that  tho  preparing  of  the 
tlinshing-floor  with  flie  Iset  of  oil  ptevented 
the  appearance  of  mischiOTOtte  vegetation,  and 
contrilnited  to  preserve  tho  com  from  the  at- 
tacks of  mice  and  ants.    A  tbrashing-lioor  of 
oak  or  of  other  lasting  timber,  though  more  ex* 
p^ve  than  any  other  Icind  of  thrashing-floor 
iu  its  original  construction,  is  eventually  the 
cheapest  and  in  all  respects  the  most  eligible ; 
and,  in  partienlar,  it  gives  far  the  best  play  and 
i^Miind  to  the  flail,  and  yields  neither  dieoolr 
oiuaUon  nor  powdery  matter  to  the  grain.  The 


oaken  planks  ought  to  be  2^  inches  thick,  well 
joined  at  the  edges  by  dowdling,  or  by  plough- 
ing and  tongueing,  and  made  firm  upon  oaken 
slwpcrs  by  means  of  a  few  iron  spike?.  Beech 
planks  may  be  used,  2  inches  thick,  well  dowelled 
together,  and  laid  upon  a  bed  of  email  boqlder 
stones ;  and  they  are  considerably  more  eoono- 
tnical  than  oaken  jilanks,  and  will  wenr  very 
smooth,  and  not  splinter.  Planks  of  elm  may 
also  be  very  successfully  employed. 

The  piesiiiatian  of  com  ttom  a  eloee  and 
musty  smell,  and  from  other  indications  of 
chemical  change  and  decay,  exceedingly  depends, 
not  only  ujiou  perfect  protection  from  moisture, 
but  upon  a  free  and  abundant  eireolation  of  air. 
Every  barn,  therefore,  ought  to  be  pierced  with 
a  siif!icient  number  of  slit*;  or  opening  to  adnut 
of  such  a  circulation ;  uud  tho  corn  ought  to  be 
so  laeed  and  to  lightly  built  as  to  aUow  tiM  air  to 
percolate  everywiiere  to  its  centre.  An  excel- 
lent contrivance  for  combinin.c^  perfect  circulation 
of  air,  with  facility  of  shelter  during  a  rainy  har- 
vest, and  with  one  or  two  other  important  con- 
veniences, is  a  structure  called  a  skeleton  barn. 
This  is  a  barn,  not  in  any  degree  for  thrashing;, 
but  wholly  for  storage;  and  sustains  a  middle 
character  between  a  large  corn-rick  and  tho  bays 
of  a  thrashing-bam.  On  a  timber  platform,  hdd 
upon  capped  stones,  is  erected  a  r(>u;^rh  timber 
frairic  of  a  perfect  two  -  story  barn  :  the  roof  is 
Covered  witii  thatch  or  tiles;  and  a  downward 
extension  of  the  roof  is  so  ftr  eontinned  on  both 
sides  as  to  overiumg  open  wings  or  piazzas  of 
sufficient  width  and  hei«»ht  to  admit  a  corn-laden 
cart  or  waggon.  The  whole  of  the  interior  of 
the  bam  frame  is  used  for  the  storing  of  un- 
thrashed  corn,  and  serves  exactly  the  purposes 
of  a  huge  rick,  with  the  double  advantage  of 
saving  all  the  c<Wt  and  trouble  of  annual  thatch- 
ing, and  of  affording  entire  protection  at  every 
height,  or  to  a  store  of  com  a  few  feet  high  as 
fully  as  to  a  store  which  reaches  to  the  roof ;  and 
the  wings  serve  as  a  shelter,  under  which  carts 
or  waggons  can  be  drawn  and  unloaded,  and 
afterwards  may  ei  Aer  be  nsed  as  eart-sheds,  or 
provided  witli  platforms,  and  used,  like  the  cen- 
tre, for  tiie  storage  of  unthrashed  corn.  The 
convenience  of  such  an  erection  is,  iu  almost  any 
eironmstanocs,  ooasidenble^  and,  during  a  oriti- 
cal  rainy  harrast,  ia  exceedingly  great ;  nor,  in 
most  cases,  will  it,  upon  an  average  of  yoarn,  cost 
much  more,  or  perhaps  any  more  than  ordinary 
annual  ri^-building.  Another  kind  of  skeleton 
bam— oftcner  used,  li  rw,  ver,  for  hay  than  for 
com — consists  simply  of  the  wuoden  frame  of  a 
common  one-story  barn,  without  wings  or  gates, 
the  bays  being  used  for  storage,  and  the  central 
plaM  of  the  gntee  and  the  thrashing-floor  being 
left  open  and  nnriccupit  d  for  tho  unloading  or 
the  temporary  shelter  nt  a  cart  of  hay. 

Skeleton  hay  barns  are  very  common  in  some 
districts  of  Eng^d,  and,  where  tliey  mist,  aro 
i  generally  mmdi  appreciated.  The  skeleton  of  a 
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oonuuon  oDC-8tory  bam  scrrcs  well  for  the  ac-  i  aro  strong  indications  of  gf*oi\  farming.  Bam 


oommodation  of  Sums  in  whicli  hay  ia  tied  up 
ia  tnuae*  for  the  supply  of  the  market ;  and 

barns  of  a  larger  size  and  finncr  construction, 
with  a  foundation  of  masonry,  a  ehght  open 
frame-work,  and  a  fixed  roof,  are  highly  service 
able  as  store-houses  of  hay  for  home  contttmption 
on  the  farm.  Suppose  one  of  the  latter  sort  to 
cost  fifty  pounds,  and  to  have  capacity  for  fifty 
loads  of  hay,  the  annual  cost  of  its  storage  may 
he  computed  at  from  eighteenpence  to  two  shil- 
lin^is  per  load;  and  the  haru,  for  this  trifling 
cost,  atrords  a  safe  receptacle  for  hay  as  soon  as 
it  is  dry,  eaves  the  expense  and  trouble  of 
stacking,  gives  protection  from  the  eflTeda  of  a 
heavy  shower  in  the  act  of  unloading,  ntul  affords 
complete  shelter  to  all  broken  cuts  of  tin-  hay 
during  winter.  A  curious  skeleton  bay  bam,  or 
sort  of  permanent  rick-frame,  with  a  vertically 
moveable  roof,  is  extensively  used  in  Holland.  It 
consists  of  strorp^  upright  pokn,  and  a  rnuf  which 
is  supported  by  them,  and  can  Ik;  lowered  or 
raised ;  and  it  is  usually  pentagonal,  or  com- 
prises five  poles,  situated  at  the  angles  of  a  re- 
gularly prntapjonal  area.  The  poles  are  kept 
erect  and  tirm  by  means  of  a  stmng  sill  on  a 
brick  foundation,  and  of  diagonal  bars  acting  as 
span ;  and  the  roof  is  light,  pentagonal,  and 
thatched,  and  is  provided  at  the  angles  with 
strung  woodon  blocks,  which  have  perforations 
for  the  admission  of  the  pules.  Each  pole  is 
pierced  with  a  aeries  of  holes;  iron  pins  ave  in- 
serted in  these  holes,  as  ffuppcnts  to  the  blodcs 
of  the  roof;  and  by  removing  the  pins  to  lower 
or  higher  boles,  the  roof  is  lowered  or  raised. 
The  work  of  raidng  the  roof  is  progresave,  or 
from  angle  to  angle  of  the  pentagon,  and  from 
hole  to  liole  of  each  pole ;  and  it  is  effected,  in 
each  act  of  the  process,  by  means  of  a  small  jack, 
similar  to  what  is  used  in  lifting  waggons  or 
heavy-laden  carts  to  let  their  wheeb  be  removed. 
A  eiinilar  skeleton  hay  ham  exists  in  some  parts 
of  France,  and  has  its  roof  lowered  or  elevated 
by  means  of  a  screw  in  tiie  centre.  The  purpose 
served  by  the  mobility  of  the  roof  is  to  have  the 
hay  always  closely  covered  ;  and  it  is  raised 
piecemeal  when  the  hay  is  stored  in  small  quan- 
tities and  on  difl'ereui  days,  and  lowered  from 
time  to  time  aa  the  uppermost  parts  of  tho  store 
are  removed  for  forage.  —  »SVr  John  $Siriclair's 
General  Report  of  Sf^odan/f.  —  }fnr?hnl^'s  Rural 
Economy  of  tlte  iSoiUAem  CouTttiet.  —  MarshcdVs 
Bmrtd  Economy  of  the  JiiiUmi  CWnfuv. — Survey 
of  Essex. — Hunieis  (feorgical  Etmys. — Knorcledje 
Soci^ys  British  HuA'UiJni. — Doyle* $  Practical 
IIiiAaiidry. — /{Aam'$  JJictionary  of  the  Farm, — 
Siephmt*  Book  of  the  Famu — Qmrtefiif  Journal 
of  Ayriadtvrt.  —  DiekmC$  Ifudandry  of  the 
J  nn'oiU.'^Tht  Society  of  6McnM»'«  CompUu 
Farmer. 

BARN  MANAGEMENT.  Keat,  economical, 
orderly  management  of  bam  work,  and  the  con- 
sequent pnaenting  of  olcan  oom  at  the  maricet, 


work  is  performed  principally  during  winter, 
and  affords  a  pleasing  alternation  to  the  hiliotin 
of  the  field.  The  extent  and  intricacy  it  are, 
in  some  degree,  proportioned  to  the  size  of  the 
farm ;  yet  a  notice  of  its  detidhi  on  a  rafher  lat^e 
scale  win  sufficiently  indicate  its  duties  oflfiunns 
of  anv  size.  The  hand  implements  used  in  it 
are  few  and  simple.  The  flail,  where  the  thrash- 
ing-machine does  not  exist,  is  as  primitive  and 
homely  an  instrument  as  cculdwdl  be  oonceiTsd 
for  accomplishing  a  great  and  most  valuable  re- 
sult. See  Flaii.  The  rr«rn  harrow,  used  f<^r 
wheeling  sheaves  from  the  rick -yard  up  the 
gangway  to  the  upper  bam,  is  a  long-shaped 
wheel-barrow,  made  light  and  open  with  spars. 
Riddl-^.  rmployed  in  fiftin?.  havn  their  nic«h- 
work  either  of  wires  or  of  stripes  of  ash  ;  and  are 
of  various  meshes,  to  suit  the  difierent  kindls  ef 
grain,  and  the  different  objects  of  sifting;  hot 
;ill  aro  of  simple  construction,  and  easy  price. 
Wechts  for  lifting  thrashed  corn,  ought  each  to 
contain  at  least  half  a  bushel ;  and,  when  nonde 
of  broad  slips  of  ash,  arc  light  and  handy.  The 
hiishel.  used  for  nicasnving  the  thrashed  com  and 
filling  it  into  sacks,  cannot  be  too  lightly  con- 
structed, provided  it  is  hooped  with  iron  ou  all 
the  parts  which  are  most  subject  to.abraaioa} 
and  it  best  serves  the  purposes  of  both  conveni- 
ence and  stability,  when  it  is  noarly  a?  wide  at 
the  top  as  at  the  bottom,  and  has  a  couple  of 
handles  about  one-third  way  from  the  top.  A 
strike,  for  making  an  exact  level  of  grain  across 
the  surface  of  the  Inishel,  suit.'<  better  to  be  flat 
than  cylindrical;  for  a  zigzag  motion  arranges 
the  grain  into  a  tmer  level  than  a  direct  motion. 
Shovda  made  each  of  one  piece  of  plaae-tiaa^ 
with  a  broad  month,  a  little  turned  up  on  each 
side,  and  handled  like  a  common  spade,  are  the 
best  adapted  to  both  the  com-bam  and  the 
granary.  A  hand  hummder  for  barlqr  la  tndiB> 
pensable  wherever  a  hummehng  apparatus  is  not 
connected  with  the  tlirashing-niachine,  and,  of 
course,  whenever  thrashing  it>  done  with  the  flail. 
A  light  broad  handr^oe,  made  of  wood,  with  a 
very  short  handle,  is  an  useful  implement  fur 
drawing  the  thrashed  grains  into  the  wechts. 
See  the  articles  Wscut,  Busoel,  Kii>ule,  Sootel, 
Biaaow,  and  HvMnsum. 

Tlie  flail,  though  one  of  the  simplest  and  most 
ancient  of  implements,  is  "till  tjscd  f  ir  thrashing 
in  most  parte  of  Ireland,  in  many  parts  of  Eng- 
land, and  on  most  Scottish  fiirma  which  cannot, 
in  the  routine  of  their  horse  husbandry,  employ 
two  jKiirs  '«f  horpi's.  To  erect  a  t!.^a^hiTlLr-nlfU 
on  any  farm  which  has  not  regixlar  work  lor  two 
pairs  of  horses,  would  be  decidedly  uncoonomi- 
oai;  so  that  the  line  of  demarcation  between  the 
profitable  use  of  the  flail  and  the  pr^prirfy  cf 
superseding  it  by  niachiuery  is  very  distinct  and 
broad.  The  saving  from  the  use  of  a  thrashing- 
machine  on  even  a  very  large  &rm  is  grcnt^ 
less  than  superficial  observers  and  even  many  ! 
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:j  larmers  suppose.    Tho  costs  of  flail -thrashing 
1 1  and  of  machtne-thrai»hiag,  indeed,  oannot,  with 
:  perfect  aoeuxaoj,  Iw  rerj  ^ana&j  compared ;  for 
the  flail-thrashing  of  long-stra  wed  corn  is  accom- 
plished in  the  same  length  of  time  as  the  fiail- 
(htashing  of  short-strawed  corn,  while  the  ma- 
diiM-lluuiiiiig  of  com  it  neftrljr  proportionate 
in  speed  to  the  shortneee  of  tike  straw ;  so  that 
if  the  cost  of  thnishinof  one  crop  vnth  the 
I  chine  should  be  one-fourth  less  than  with  the 
;  flail,  the  ooet  of  thiadripg  another  crop  with  it 
|!  night  be  one-foiirth  more.   Yet,  on  the  assump- 
1  tion  that  the  crop  is  of  iiicdiuin  character,  the 
j>  following  calculation  may  be  adopted: — "The 
I  quantity  of  corn  which  a  man  and  six  women 
y  could  taice  into  the  ham  and  thrash,  in  a  short 
i  winter  day,  would  not  cxce«'d  22  quarters.  That 
I  (jnr.ntity  may  l)L'  c<.>ns:di'rt'd  jrood  work  for  that 
:  nuiuUer  of  people,  with  an  ordinary  six-horse 
I  poller  thnidiuig-mill,  propdled  by  an  abundant 
'  supply  of  water.    The  wages  of  six  women  at  Bd. 
;  p^T  day.  and  the  man,  bfina:  ^  trugty  on*^,  nt  28., 
I  wuidd  give  6s.  for  taking  in  and  thrashing  22 
quarters  of  grain,  or  3  jd.  per  quarter.   It  would 
take  four  women  and  the  same  man  a  daj  in 
'  winttr  to  clean  completely  and  measure  2-2  quar- 
ters of  grain,  that  is  4s.  bd.,  or  2^d.  per  quarter. 
Both  wottld  i^ve  S^d.  per  quarter.    The  na- 
chiner)-  of  the  mill,  with  it?  ark,  dam-sluices,  and 
fore  and  back  leads,  for  bringing  to  and  taking 
,  away  Masi  water  from  the  mill,  could  not  be  exc- 
eoted  for  less  than  £2M  of  outlay  of  capital, 
whidi,  at  7  per  cent  per  annnm  for  tear  and 
,  Wear  of  machinery,  and  interest  (*f  capital  sunk, 
I  would  be  £14  a-yuar ;  nnil  if  thi;  farm  yielded 
only  370  quarters  uf  gram,  tiiat  w  ould  be  9d.  per 
qoarter  expense,  wliMi*  added  (o  the  5]d.,  would 
give  a  total  of  14|d.  per  quarter  of  expense  in 
I  thrashing  a  crop  by  means  of  a  water-power 
tiirashing-milL    Now  the  ordinary  amount  of 
I  thrashing  com  by  the  flail  is  1314.  per  quarter; 
I  MidsUowinii:  the  ))arn-man  four  women  onc  day 
!  to  clean  the  22  quarters  of  grain,  his  own  wages 
I  boQg  included  in  the  allowance,  their  wages  will 
be  fia  ed.,  orl^d.  per  quarter.  Both  will  be  14|d. 
:  per  quarter.    No  expense  of  taking  in  the  crop 
i  to  the  barn,  in  the  case  of  thrashing  with  tho 
'  fliil,  would  be  incurred,  because,  when  such  a 
,|  node  is  adopted,  the  thrashing-bam  is  placed 
i,  emvcniflBtiy  to  the  stacks  for  the  purpose. 

n-rnce,  on  the  score  of  Acre  pecuniary  saving, 
i;  unless  a  farm  were  to  produce  more  than  37<i 
quarters  of  grain,  it  would  scarcely  be  worth 
\'  while  to  lay  out  capital  for  the  erection  of  a  rix- 
horse  power  thrashing-machine,  propelled  by 
water-power."  —  {(Quarterly  Journal  of  Afjrt'nd- 
twt.'l  thrashing-machine,  quite  irre- 

qwetive  of  its  immediate  work,  wields  a  great 
{I  udfahtable  controlling  power  over  the  economy 
of  the  farm ;  it  affords  an  ample  supply  of  forage 
and  litter,  at  the  farmer's  will,  for  the  live  stock; 
[  it  permits  a  snperior  oommand  of  labour  for  the 
I  fieUt,  in  adaptation  to  the  esigenoiiM  of  weather; 


and,  especially,  it  commands  the  time  and  the 
market  for  the  safety  and  the  ttale  of  grain^ 
These  advantaget  are  W4»th  ftur  more  than  the 
mere  costs  of  thrashing ;  and  they  rise  in  magni- 
tude and  value  proportionably  to  the  amount  of 
the  cereal  produce  of  a  farm. 

When  the  supply  of  nnthradied  com  in  the 
barn  is  exhausted,  the  contents  of  a  tick  moat  < 
ha  taken  in  from  tlic  rick -yard.  If  these  are  re- 
niovtid  with  a  cart,  the  ricks  have  been  built  so 
far  apart  from  one  another  as  to  permit  with 
ease  the  passing  among  them  of  a  loaded  cart ; 
and  the  sheaves  arc  forked  from  the  rick  to  the 
cart,  and  again  from  the  cart  into  the  baru.  But 
when  they  are  otherwise  removed,  a  more  com- 
plex process  is  necessarj.  A  large  sheet  of  coarse 
linen  cloth  nr  of  thin  canva-^^s  is  spread  on  the 
ground  at  the  foot  of  the  rick,  to  receive  the 
sheaves  as  they  are  thrown  down;  part  of  the 
thatch  of  the  rick,  if  not  too  wet,  is  spread  be- 
neath to  soften  the  fall  of  the  sheaves ;  and  a  few 
of  the  sheaves  are  laid  along  the  exterior  sides  of 
the  sheet,  to  prevent  it  fi^m  being  ruffled  by  the 
wind  or  trodden  bj  the  workers.  The  man  who 
has  charge  of  the  bam*work,  lifts  the  sheaves 
witli  a  light  fork  in  an  opposite  course  to  that  in 
which  they  were  built,  and  pitches  them  upon 
the  sheet;  one  of  the  bam -women  loads  the 
sheaves  upon  com-barrows ;  two  or  three  women, 
each  using  a  barrow,  according  to  tlie  extent  of 
the  work,  and  the  distance  tu  the  barn,  wheel 
the  laden  barrows  up  the  gangway  into  the  barn; 
and  two  pack  the  siieaTes  into  convenient  order 

for  thnishintr,  and  put  aside  for  the  earliest 
tlirashing  all  sheaves  which  have  become  loose 
iu  the  handling.  In  some  instances,  the  old 
method  of  carrying  the  dieaves  on  the  bade  is 
still  practised;  and  in  others,  hand-barrows  of  i 
canvass  are  used  instead  of  com  wheel-barrows,  i 
When  the  thrashing-machine  is  driven  by  horse- 
power, the  caxiiage  of  com  from  the  rick  to  the  | 
bam  is  advantageously  effected  by  horse  and 
cart,  and  may  go  on  simultaneously  with  the  i 
thrashing ;  for  as  three  pairs  of  horses  are  re- 
quired for  the  mill,  €eld  horse-labour,  on  every 
moderately  -  sized  farm,  must  be  in  abeyance 
whenever  the  mill  is  at  work.  Under  this  ar- 
rangement, only  four  womeh  are  required ;  but, 
when  the  mill  is  driven  by  water,  wind,  or  steam 
power,  rix  women,  with  the  superintending  man, 
are  needed ;  and  though  they  cannot  simultane- 
ously carry  and  thrash,  yet  they  can  do  both,  for 
one  rick,  in  the  shortest  winter  day.  After  the 
whole  rick  has  been  lifted,  the  died  com  upon 
the  sheet  is  carefully  collected,  and  all  grain- 
straws  upon  and  around  the  site  of  the  rick  are 
raked  together  and  saved.  Should  any  of  the 
dieaves  at  either  the  top  or  the  bottom  of  the 
rick  be  damaged,  they  are  placed  adde  and 
thrasliod  separately  from  the  rest  of  the  com  ;  for 
if,  through  carelessness  or  inadvertence,  they  are 
not  thus  treated,  they  will  serioadjdeterioiatetlie 
sample  and  price  of  the  produce  at  the  matkeC 
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Of  the  seven  persons  who  conduct  the  work 
within  the  bam  of  an  ordinary  >  nzed  wmter- 
powcr  thrashing-nii]],  the  man  feeds  the  corn 
into  the  mill,  two  women  supply  liim  with 
loosened  sheavea,  two  women  riddle  tlie  com 
aud  attend  to  the  chaff  in  the  corn-barn,  and 
tlie  remunin^f  two  womeo  fork  up  and  boild.tfae 
straw  in  the  straw-bam.  All  these  workers  are 
required  for  the  performing  of  good  work  with 
a  powerful  mill ;  aud  an  eighth  person  ia  needed 
to  drive  the  liorae  in  a  hone-power  maohine.  80 
few  as  three  persons  are  employed  in  VMUf  a 
barn, — the  man  to  feed  tho  machine,  a  woman 
to  supply  him  with  sheaves,  and  a  woman  to  do 
the  work  of  tlie  oorn-barn ;  but  though  them 
voMj  go  throng  the  task  in  a  dovenljr  manner, 
they  cannot  possibly  give  due  attention  to  the 
working  of  a  woU-driven  six-horse  power  thraab- 
ing-madiine. 

The  feeding  and  managing  of  the  thmdung- 
machine  are  the  most  onerous  part  of  the  work, 
but  cannot  be  properly  understood  without  a 
knowledge  of  the  machine's  structure  and  mode 
of  opwation,  and  will  be  noticed  in  the  article 
TiiBABUiso.  The  work  of  the  coro-barn  is  sim- 
ultaneous with  that  of  the  upper  barn.  One 
hopper  in  the  winnowing-machine  sends  down 
to  the  floor  of  the  bam  the  good  grain,  with  an 
admixfcuraof  the  heavier  kinds  of  f  jreium  sub- 
stances ;  and  another  hopper  sends  down  tlie 
light  corn,  the  heavier  parts  of  the  chaff,  ears  of 
com  whif^  have  been  brokok  off  and  partly 
thrashed,  and  the  larger  parts  of  weed*.  The 
good  grain  is  hand  riddled  into  a  heap  at  a  con- 
veoieat  part  of  the  barn  ;  it  is  afterwards  kept 
free  from  all  chaff,  straws,  and  larger  refuse ; 
and  the  tails  or  lower  portions  of  tha  fasap  are 
re-riddled  before  belli;;  shovt  lled  up  to  the  top. 
The  refuse  of  the  riddliuf^s  is  ridded  to  the  mat- 
ters sent  duwn  by  the  second  hopper ;  aud  all 
these  together  are  osUed  roughs  or  ahag,  and 
are  variously  treated  according  to  the  nature 
and  condition  of  the  pvahi.  The  rotic;hs  of  bar- 
ley aru  all  recurved  for  the  peculiar  process  of 
hununeling;  and  the  roughs  of  oats  and  wheat 
aresabjeoted  to  thorough  baad*riddlin;;  in  the 
same  manner  as  the  disgorgements  of  the  first 
hopper.  The  refuse  of  the  ordinary  rouglia  of 
oats  may  be  thrown  into  a  heap,  to  be  lued  as 
fodder  ;  and  the  refuse  of  the  roughs  of  wheat 
or  of  liadiy  thrashed  oats  arc  cnllocted  upon  a 
chaff- sheet,  aud  carried  up  to  be  re-thrashed. 
But  in  some  thrashing -mills,  an  apparatus  of 
buckets  revolves  with  the  maohinery,  and  oar- 
ries  up  all  the  roughs  from  the  spout  of  llie  se- 
cond hopper  to  be  rt;-thrashe(l  ;  and.  in  such 
cases,  only  one  riddier,  instead  of  two,  is  required 
in  the  cora-bam. 

The  chaff,  during  the  process  of  thrashing,  is 
thrown  into  an  apartment  by  itself ;  and  this 
ought  to  be  thoroughly  partitioned  from  the 
comobaro,  to  prsTsnt  the  oommunieation  firom 
it  of  douda  of  dust.  The  riddlers  of  the  grain 


look,  from  time  to  time,  through  a  convenioit 
opening  into  the  dutff- apartment  to  obssrve 

when  the  chaff  makes  a  great  aoenmuUtion  st 
the  end  of  the  winnowinf^-machinc.  and  to  re- 
move it  thence  into  the  interior. — ^The  straw,  as 
it  passes  from  the  machinery  into  tha  stiaw«ban, 
is  forked  by  the  workers  into  a  nsss,  and  built 
up  and  tramped  in  tho  manner  of  stackinj?  har 
In  some  instimces.  the  straw  slides  di-wn  a  nick 
from  the  shaker  of  the  mill;  and  any  com  os 
chaff  whioh  it  may  have  swept  aloQg  with  it 
through  the  rack.  The  corn  is  more  readily  le- 
parated  when  tlie  straw  passes  under,  than whea 
it  passes  over,  the  shaker  of  the  milL 

A  praoesB  of  winnowing  and  deaaing  Mow 
the  thnMhing  and  winnowing  prooess;  iti^ii 
most  cases,  all  performed  Ity  hand  in  th**  com- 
bam }  and,  in  these  cases,  to  correspond  with  tk 
seals  of  labour  whidi  we  have  described,  it  n-^ 
quires  four  women  and  a  man.  But.  in  some  in- 
stances, a  second  winnowing-machine  is  placed 
below  the  fir.-<t,  in  connexion  with  the  thrashmg- 
mill,  and  is  uutde  to  serve  all  the  purposes  of 
thorough  or  final  winnowing;  and,  in  otha«,a 
second  is  placed  on  the  s;ime  level  as  the  first, 
but  also  in  connexion  with  the  thrashin^^-mill, 
and  receives  the  gram  alter  it  has  been  riddled 
by  the  hand  on  a  roller  of  oanTUB.  Tliefaittsrof 
these  contrivances  is  the  better  of  the  two,  as  it 
permits  the  riddling  to  occur  between  the  two 
winnowings,  and  in  general  brings  the  grain  into 
such  a  dean  oondition  as  to  be  Ht  for  immsdisle 
storing  in  the  sacks.  Yet  even  when  either  of 
the  contrivances  works  with  the  atmost  possible 
efficiency,  a  hand  winnowing  -  machine  is  fri- 
quently  desirable,  or  all  but  indfapensitls,  Iv 
performing  oeeasional  pieces  of  work,  of  unuft 
importance  to  the  farmer,  but  too  small  in 
amount  to  repay  the  cost  and  trouble  of  setting 
on  the  mill-power.  Hence,  by  far  the  most  gea- 
end  pnctioe  is  to  elEaet  the  seoond  winaevisg 
in  the  com-bamybymsansof  ahsnd  wianoiiisg^ 
machine. 

When  no  chain  of  buckets  is  attached  to  thi' 
thrashing-mill  to  oarry  away  the  riddled  rou|^ 
those  are  passed  through  the  hand-^vinnowio^ 
machine ;  and.  in  (jrder  that  the  chalf  which  th-r 
contain  may  not  pollute  the  bam,  but  may  be 
blown  away,  the  end  of  the  machine  is  pboed  ss 
as  to  project  01  it      fh-  Ijarn-door.    The  res^ 
are  fed  by  the  hand  thrf>uph  the  hopper;  and  the 
I  grain,  if  passably  clean,  is  riddle  upon  the  heap 
I  of  good  grain, — but  if  not  pretty  clean,  is  riMM 
into  a  heap  by  itself,  to  bs  eubjooted  to  anotliw 
I  winnowing.    The  bam-man  driv.  -  tb^^  machine; 
'jUc  of  the  women  feeds  the  grain  tnrough  the 
hopper  with  a  wecht;  another  takes  away  tin  , 
oom,  weohtful  by  wechtftd,  from  the  machhw; 
and  the  two  others  stand  at  a  little  distance,  re- 
ceive each  into  a  riddle  one-half  of  erery  wecht-  < 
ful  of  the  com,  and  riddle  it  tt^ether  upon  a 
heap.   The  machine  is  rsgnbtted  acoordiag  to 
the  oondition  and  quality  of  the grain;  the  UbA-  \ 

 I 


Digitized  by  Google 


BARN  MANAGEMENT. 

board  is  placed  so  high  as  to  prevent  any  of  the 
gnun  ftwD  bdog  Idown  over  with  the  chaff ;  and 
the  inner  ndeisaoplacod  us  t  >  oll  nv  all  the  light 
grain  to  escnp--  over  it.  Thv  fum  shmld  l'(  ncrate 
a  good  bla«t  of  wind;  the  motion  should  be  as 
Steady  as  the  appliosUon  of  honnii  tone  can 
possiblj  make  it ;  the  supply  of  gndn  to  the  hop- 
per shnuM  Vh»  r(>!7'ilar ;  and,  as  regularity  of  mo- 
ttua  greatlj  depeuda  upon  the  pressure  of  a  good 
jreight  upon  the  shoe,  tie  hopper  should  be  always 
kept  full  SMtbAftrtklMWliniowaiidWxHKow- 

II0-MaCHI5E. 

The  riddling  is  the  most  important  of  the 
mnual  operations.    It  beparates,  or  ought  to 
aepmte,  ftom  the        a&  tho  heftVf  headi  of 
weeds,  short  pieces  of  straw,  small  stones,  little 
bits  of  hard  earth,  and  grain  encloRcd  in  their 
eapsalM,  which  the  wind  of  the  machine  is  not 
ittoog  enough  to  Mow  away.  Yet  the  dexterous 
or  proper  practice  of  it  is  admost  as  difficult  Hi  it 
is  important ;  it  cannot  be  leamod,  or  even  un- 
derstood, from  any  more  printed  description  of  it , 
and,  though  appearing  to  the  eye,  to  be  Tcry 
simplu  and  easy,  requires  much  practice  and  a 
coTuiderahle  degree  of  cleverness  and  adroitery. 
If  it  do  not  separate  all,  or  very  nearly  all,  foreign 
;  matter  from  the  grahi,  it  fcils  to  eerve  its  par- 
ticalar  purpose,  and  is  badly  performed.  The 
■  '--vA  nf  (ML-h  ridillirif^  of  the  riddleful  (<f  r  rniii  in 
kuught  towards  tiie  side  of  the  heap,  that  it  may 
'     riddled  over  a^n  before  it  is  shovelled  up  to 
j  thetopef  tiie  hcapk  T«t  one  eoune  of  wimnoir- 
ingaad  riddling  is  seldom  sufficient  to  efTict  a 
thorough  cleaning.    A  slow  tran-^it  through  the 
,  hopper,  followed  by  very  exj>ert  riddling,  is  some- 
'  tUMB  quite  tncoeMflil ;  hat,  in  general,  a  aeeond 
1  passage  through  the  machine  is  requisite  for  oats, 
and  both  this  and  a  second  riddlinc;:  arc  requisite 
for  barky  and  wheat.    When  a  second  winnow- 
'  ingtbat  not  m  aeeond  riddling,  la  iiractiied,  one 
^  of  the  women  diivea  the  niachino»  another  aup- 
'  plies  the  hopper,  another  carries  awny  the  grain 
'  from  the  machine  to  the  busheli  the  fourth  aasists 
to  hold  the  sacic  for  the  reoeptioii  of  the  grain 
.1  firoia  the  biahel,  and  the  man  fills  the  grain  into 
the  Kick,  and  whculs  th<?  latter  away  witli  the 
,  cora-barrow.    When  a  second  riddling  is  pmc- 
,  tised,  the  process  is  the  same  as  at  the  first,  with 
;  titeeieeptton  that  the  grain  may  be  allowed  to 
pa^  more  rapidly  throngh  the  machim'.  Tlu'  light 
grain  which  has  e?cani'd  over  thL'  inner  sli'l  '  of 
the  machine  is  now  wiiiuowed  and  riddled  till  it 
t  puti  with  all  the  good  grain  whioh  is  mixed 
'  >rith  it;  and  the  refuse  of  the  riddling,  or  the 
filially  light  cmin,  is  re-riddled  from  remainin? 
oomiQixations  of  sand,  weed-seeds,  husks,  and 
«Uiflr  inpuities.  Porified  final  light  grdn  of 
oats  and  barley  can  be  set  apart  for  the  use  of 
poultry,  and  (  !iat  of  wheat,  if  not  malted  by  wet 
I  weather,  will  make  good  household  bread. 
l!he«gh  we  have  represented  deaned  oats  as 
Measured,  wedhtfiil  by  wechtful,  into  the  bushel 
^uiQg  the  progress  of  the  seoood  winnowing,  yet 
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most  farmers  are  probably  aware,  that  the  mea- 
suring of  grain  from  a  heap^  while  the  bani4lo<nr 
is  in  a  state  of  perfect  rest,  brills  out  a  some- 
what larger  result.  "  It  b  fonnd  by  experience," 
says  a  writer  in  the  Quarterly  Journal  of  Agri- 
culture— whose  casuistry  or  moral  reasoning  on 
this  sabject,  however,  has  not  altogether  our 
concTirrcncc  — "  It  is  fuind  by  experience,  that 
when  a  bushel  is  filled  at  once,  it  can  be  filled 
with  a  less  quantity  of  grain  than  when  it  is  filled 
l)y  d^reee  with  small  quantities.  On  the  same 
acconnt,  a  hiiyhol,  when  filled,  hhonld  not  he 
heaped  np  with  grain  high  above  its  rim,  nor 
should  the  grain  be  forcibly  ponred  into  it,  nor 
should  a  commotion  be  allowed  on  the  barn-floor, 
particularly  if  it  is  a  wooden  one,  when  grain  is 
beinjj  measured.  Hence  one  reason  for  the  ex- 
pediency of  the  plan  to  meiisure  from  the  heap 
instead  of  the  machine,  from  which  the  bushel 
would  be  filled  only  by  small  quantities,  and  each 
quantity  shaken  tImwii  l^y  the  tremulous  motion 
imparted  to  the  tloor  by  the  machine.  There  is 
no  trick  or  nn&imess  in  a  farmer  talcing  these 
advantages  In  filling  his  measure  when  they  are 
in  his  power,  and  when  he  thinks  it  worth  while 
to  pay  attention  to  them.  He  is  obliged  to  fill 
the  measaro  by  ordinary  means,  bnt  he  is  not 
obliged  to  use  means  to  press  or  tnuttp  the  grain 
into  if,  inf..  the  1.  a~t  bulk  it  can  assume.  On  a 
large  quantity  of  corn,  and  for  a  scries  of  years, 
the  difference  produced  between  a  proper  and 
Wpressed  measure  of  it  might  be  very  consider- 
able. We  are  not  aware  that  this  difference  has 
ever  h«"n  acctirately  ascertained  by  exi)eriment, 
any  more  than  the  leakage  of  grain  in  a  granary, 
or,  what  is  still  more  difficult  to  be  asoertained 
than  cither,  the  shrtnlrage  of  grain  in  the  stack 
after  it  has  stood  in  the  stack-yard  a  second  year. 
The  difforonco  in  the  measurement  of  grain,  like 
the  shrinkage  of  it  in  the  stack,  must  depend,  we 
presume,  very  much  on  the  quality  of  the  grain, 
and  the  Ftnte  in  Avhich  it  had  been  harvested. 
Good,  plump,  dry  grain  must  both  measure  out 
its  quantity  more  certainly,  and  shrink  less^  than 
ill-filled  hungry  stuff."  The  ftct  seems  to  be  that 
priine  ^'rain  in  prlm^*  condition  will  measure 
quite  or  very  nearly  the  same  under  any  mode 
of  filling  the  bushel;  and  that  light,  chaffy, 
moist,  ilt<ionditioned  grain  is  capable  of  the  «i- 
larging  effects  of  a  soft  method  of  measuring, 
very  nearly  in  the  proportion  of  its  worthlessness. 
Hence  our  demur  at  the  alleged  justice  of  a 
bushel  being  filled  with  sll  possible  absenoe  of 
shaking  or  compression. — We  might  now,  with- 
out oTerstrotchinp'  the  subject  of  barn  niaiiuge- 
mcnt,  proceed  to  spenk  of  the  making  up  and  re- 
moval of  grain  to  the  purchaser;  but  we  defer 
this  topic  I.)  the  article  on  Markets. 

BAltNA<'LI!S.  Instruments  n?ed  by  farriers 
to  put  upon  the  muzzle  of  hortics,  when  they  will 
not  stand  qnii  tly  to  be  shod,  Ued,  or  dressed. 
The  o!  ji  L't  ot  th^se  instrum^ts^  and  of  another 
called  thti  twitch,  is  to  produce  as  much  pain  in 
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the  muiile  aa  will  dnw  vnj  atto&tion  finmi  the 
pain  mused  hj  the  dweiiig  or  the  targical  opera- 
tion. The  common  barnacles  arc  rollers  of  wood, 
bound  together,  and  made  to  enclose  and  com- 
presB  the  muzzle;  another  kind  have  handles, 
and  operate  like  pincers;  and  a  third  sort  are 
held  together  at  the  top  by  a  ring  enclosing  but- 
tons. Much  unnecessary  pain  is  olten,  from 
inconsideration  or  cruelty,  ivflieted  with  these 
instrumenta;  yet,  in  some  instances,  even  the 
highest  degree  of  it  fails  to  accomplish  tin;  ve- 
terinary surgeon's  purpose,  so  that  he  is  obliged 
to  have  recourse  to  the  strong  means  of  restraint 
afforded  by  the  dde-Une  or  the  hobbles. 

BAROMETER.    An  instrument  for  determin- 
ing the  weight  of  the  air,  and  the  variations  of 
its  pressure  in  different  circumstances.  As  every 
change  in  the  wdght  of  that  fluid  is  aooomptinied 
with  corresponding  changes  of  density,  and  con- 
1  sequently  of  its  disposition  to  ab=iorb  or  depof5it 
j  moisture,  the  barometer  is  also  employed  to  point 
oat  the  probable  changes  of  weather;  hence  it  is 
not  unfre<|Uently  called  a  weather-glau.  Another 
purpose,  scarcely  less  impurtant,  to  which  this 
instrument  has  lately  been  much  applied,  is  the 
measurement  of  accessible  heights ;  and  the  re- 
sults obtained  by  means  of  it  approach  so  near 
to  perfect  accuracy,  when  all  circumF:tancc?!  arc 
j  properly  estimatLd.  that  this  method  of  deter- 
I  miuiug  the  heiglits  of  mountains  is,  in  many 
!  casefli^ei^nprefitrabile  to  the  geometrical  methods, 
i  It  also  appears  from  the  observations  of  Captairf 
Flinders,  that  the  barometer  may  he  of  the  most 
!  esfiuu tioi  service  at  sea,  not  only  to  foretell  changes 
of  weather,  bat  also  to  indicate  the  vicinity  of 
land.    These  important  properties  entitle  this 
ittstmin«nt  to  a  considerable  sharo  of  our  atten- 
tion. 

Before  the  diseoveiy  of  the  weight  of  the  air, 

the  barometer  was  entirely  unknown;  and,  in- 
deed, it  was  the  discovery  of  tliat  fact,  which  led 
to  the  invention  of  the  instrument.  Evangelista 
Torrioelli,  a  pupil  of  Galileo,  and  his  successor  as 
mathematical  teacher  at  Florence,  was  the  in- 
ventor of  the  barometer,  about  the  middle  of  the 
17th  century.     He  conjectured  that  tlie  same 
cause  which  raises  water  33  or  34  Ttet  high  (sec 
ATMosraBKB),  a  discovery  of  GalUeo,  ought  to 
raise  mercury,  which  is  nearly  1 4  times  heavier, 
only  2?)  or  .^0  inches  high.    lie  therefrirc  cl<i£cd 
a  tube  of  glass,  several  feet  long,  hermetically  at 
one  end,  thm  filled  it  with  mercury  through  the 
orifice  at  the  other  end,  and  inverted  it  in  a 
vessel  of  mercury.    He  was  not  deceived  in  liis 
expectations:  the  mercury  descended  from  the 
,  upper  part  of  the  tube,  and  remiuned  hi  a  colnmn 
II  29  or  30  inches  high.    The  upper  part  of  the 
j    tube,  which,  in  this  experiment,  bcc.n:nc  empty, 
j  was  thence  called  the  Torricellian  vacuum.  Fur- 
!  ther  experiments  of  TorriccUi  proved  the  correct- 
I  nets  of  his  idea  that  the  oolumn  of  mercury  was 
i  supported  by  the  pressure  of  a  oolumn  of  air 
I  j  resting  upon  the  column  of  mercury  in  the  tube. 


and  extending  to  the  fimits  of  the  atmosphere. 

Whilst  Torricelli  was  still  occupied  with  this 
object,  death  overtoMk  him.  in  1047.  The  above- 
described  preparation,  which  is  the  barometer 
itself,  is  called,  after  him,  the  Tmicdlietn  Ink: 
Pascal  adopted  his  opinions,  and  performed  many 
experiments  in  confirmation  of  them.  lie  re- 
(guested  one  of  his  relations,  Perrier,  at  Clermont, 
in  Auvergnc,  to  make  a  trial  of  the  pressure  uf 
the  air  on  the  mountain  Puy-de-Dome.  Perrier 
found  that  the  quicksilver  in  the  T'-rricellian 
tube,  upon  the  Bummit  of  this  mountain.  5.iK<i 
f(^  high,  stood  more  than  three  Parisian  iuches 
lower  than  at  the  foot  of  the  mountain ;  and  thus 
demonstrated  that  it  was  not  the  horror  of  a 
vaciium,  as  had  been  previously  supposed,  but 
the  pressure  of  the  column  of  air  (the  height  and 
the  weight  of  whidi  were  lees  on  the  mountain), 
that  supported  the  c<dunui  of  nittCttiy  in  the 
t'lbp.  The  gradual  f:>M  .  f  f!i(>  mercury,  in  as- 
cending the  mountain,  was  also  observed.  It 
conH  not  escape  the  notice  of  the  first  inventon 
of  the  barometer,  that  the  situation  of  the  mer- 
cury in  the  Torricellian  tuVi^  ^T;.^  nhuost  daily 
changing.  They  concluded  that  the  pressure  of 
the  atmosphere  must  be  subject  to  continual 
changes,  and  that,  on  this  account,  this  Insfera- 
ment  would  be  useful  for  pointing  out  and  mea* 

surinp;  these  changes. 

The  experiment  of  Torricelli  was  so  simple,  and 
yet  so  easy  to  be  exhil^ted  under  a  variety  of 
forms,  that  a  great  number  of  barometers  wece 
soon  proposed,  either  with  a  view  of  n-ndrring 
them  more  correct,  or  enlarging  the  extent  of  the 
barometrical- scale.  Before  we  proceed  to  give 
particular  desci^>tions  of  these  instruments^  and 
of  the  various  attempt.^  which  have  been  made 
to  increase  their  aocuracy  and  sensibility,  it  may 
not  be  improper  to  make  some  previous  remarks 
applicable  to  barometers  in  general. 

The  tubes  intended  for  barometers  ought  to  Th: 
sealed  hermetically  at  both  ends,  imnitdir-.trly 
after  they  are  made  at  the  glass-huuse,  auu  tu  Ix: 
kept  in  thai  state  till  they  are  to  be  fitted-ap^ 
Without  this  precaution,  they  are  apt  to  he  sullied 
with  dust,  moif?tnre,  and  other  impurities,  which 
it  is  almost  impossible  afterwards  to  remove,  on 
account  of  the  smallness  of  their  dhuneiera 
When  they  are  opened — which  may  be  done  with 
a  file — care  should  be  taken  not  to  breathe  int - 
them,  or  to  wash  them  with  spirit  of  wme,  or 
any  other  fluid;  experience  having  proved,  that 
in  tubes  so  treated*  the  mercury  always  stands  a 
little  below  ifs  proper  level.  This  is.  nn  dottbt, 
owing  to  the  adhesion  of  a  little  of  the  spirit  of 
wine  to  t)ie  sides  of  the  tube,  which  being  after- 
wards converted  into  vapour,  renders  the  vaenun 
above  the  mercury  imperfect.  If  any  cleariin;:  is 
necessary,  it  may  be  done  with  a  line  linen  ra^ 
that  has  previously  beeik  well  dried. 

The  tubes  ought  to  be  as  perfectly  cylindriesl 
as  possible,  though,  in  some  cases,  this  is  not 
absolutely  neoessaxy.  They  should  be  about  33 
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1  inches  in  length,  and  the  diameter  of  tlicir  h(*Tv 
should  be  at  least  2  or  2^  linos,  ntliurw  i^e  thu 
friction,  and  capillary  action,  will  he  apt  to  ati'ect 
th«  free  motion  of  tho  mercury.  The  glass  should 
not  be  very  thick)  M  it  is  apt,  in  thnt  case,  to 
I  reuk.  Avhen  the  mcrciujis  boiled  iu  the  tube  : 
ball'  a  line  is  sulHcieut. 
The  mercury  ought  to  be  perfectly  pure,  and 

,  free  teom  all  fonigiL  metab.  The  hesfc  is  what 
has  lu't-n  recently  revived  frotn  cinnabar;  the 
common  mercury  of  the  sliojis  bfint'  often  adul- 

I  teruted  iut4.»ntionally  with  tin,  iead,  and  bismuth, 
■teads  at  various  hdghts  in  the  tube,  aocording 
to  the  nature  and  ([uantity  of  the  foreign  sub- 
«fnnco8  with  which  it  is  amalgamated.  The 
diilcieut  mechanical  methods  which  have  been 
prop)sed  for  purifying  mercury,  are,  for  the  most 
part,  ineffectual;  we  would,  therefore,  recommend 
the  revivification  of  the  metal  from  cinnabar,  for 
hic^  barometers,  as  being  least  liable  to  uncer- 
tainty. For  thii  purpose,  take  a  pound  of  cin- 
nabar, and  reduce  it  to  powder;  mix  it  well  with 
five  or  six  ounces  of  iron,  sin]  filii-p?;  and 
having  put  the  mixture  into  an  iron  n  tnrt. 
expose  the  whole  to  the  heat  of  a  reverboratury 
fonaoe;  the  mereary  will  aooB  peas  over  in  a 
state  of  great  purity,  and  may  be  obtained  by 
adapting  to  the  rct'  trt  an  earthen  receiver  which 
has  been  previously  half  filled  with  water.  Be- 
foie  being  introdaoed  into  the  tube,  the  maemrj 
onght  to  be  well  heated,  or  even  boiled  in  a 
plazetl  earthen  pipkin,  in  order  to  drive  off  any 
moisture  which  may  adhere  to  it ;  but  this  will 
be  nnneoeesary,  if  Ihe  mereniy  has  been  rcoently 

revived. 

The  mercury  nnf,'lit  likewise  to  bo  boiled  in  the 
tiil)e,  to  expel  any  air  or  moisture  which  may 
sUll  remain  attached  to  it,  or  to  the  inside  of  the 
I  tabe.  This  is  done  in  the  following  manner : 

Pour  as  much  mercury  into  the  tube  as  will  make 
I  it  stand  to  tlie  h(-if^ht  of  three  or  four  indies; 
'  and  iutroduce  aluug  wire  of  iruu  to  stir  it  during 

I  the  aet  of  boiliiig.  Expose  the  mercuiy  in  the 

tube  gradoallj  to  the  heat  of  a  chafing  dish  of 
burning  charcoal;  and  when  it  begins  to  boil, 
;tir  it  gently  with  the  iron  wire  to  facilitate  the 
disengagement  of  the  bubbles  of  the  air.  When 
the  first  portion  of  the  mercury  has  been  suffi- 
ciently boiled,  and  all  the  air  extricated,  remove 
the  tube  from  the  cbating  dish,  and  allow  the 
wImIs  to  cool,  taking  care  not  to  bring  it  into 
contact  with  any  cold  substance.    Introduce  an 
equal  quantity  of  mercury,  and  treat  it  in  the 
same  manner,  withdrawing  the  wire  a  little,  so 
!  that  it  may  not  reach  below  the  upper  part  of 
I  the  mereniy  already  freed  from  air.  The  chafing 
iliA  must  also  bu»  placed  immediately  under  the- 
mercury  which  has  been  Im  t  p  ureil  in.  Mepeat 
'  the  same  process  with  eacli  huccussive  portion  of 
;  menury  till  the  tube  is  filled,  alwnys  aivpljing 
tlie  beat  very  cautiously ;  and  be  equally  careful 
in  allowing  it  to  cool,  before  a  fresh  portion  of 
mercury    pour<;d  in. 
l.--  


It  sometimes  happens,  when  the  tube  is  care- 
fully inverted,  as  in  the  Torricellian  experiment, 
that  the  mercury,  after  being  completely  freed 
from  air,  in  the  way  we  have  described,  remains 
suspended  in  the  upper  part  of  the  tube,  and  does 
not  assume  its  proper  level,  with  respect  to  the 
pressure  of  the  atmosphere,  till  the  tube  has  been 
gently  shaken.  This  fact— which  seems  to  have 
given  great  difficulty  to  Huygens— is  (^rteinly 
owing  to  the  capillary  attraction  of  the  tube, 
and  the  mutual  attraction  of  the  particles  of 
mercury,  as  it  takes  place  only  in  tubes  uf  a  small 
bcfs.  To  say  that  it  is  owing  to  the  influence 
of  an  invisible  ethereal  fluid  more  subtile  than 
air,  is  no  less  unpliilosojihical  than  the  semicir- 
cular hypothesis  of  Linus,  or  the  principle  of  the 
horror  of  a  vacuum,  particukrly  when  we  can 
assign  a  cause  for  it,  of  whose  opemtioD  we  have 
many  simple  and  obviwts  proofs. 

The  common  barometer,  represented  in  F^.  2, 
Plate  VII^  differs  but  little  from  tha  Torricellian 
tube.  Instead  of  a  bason,  a  small  reservoir  is 
nsiially  attached  in  the  lower  extremity  of  the 
tube,  or  rather  the  tube  itself  is  swelled  out  into 
a  bulby  form,  as  represented  at  Fij.  3.  In  this 
Ibrm,  however,  the  instmment  is  by  no  means 
accurate,  particularly  when  the  diameter  of  the 
bulb,  a<i  is  usually  the  caso.  differs  but  little  from 
the  diameter  of  the  bore  of  the  tube.  In  order 
to  keep  the  surfiioe  of  the  mercury  in  the  bason 
always  at  the  same  level,  the  father  of  the  late 
Mr.  George  Adams  constnicted  the  bason  wholly, 
or  in  part,  of  leather,  and  by  means  of  a  screw  at 
the  bottom,  adjusted  the  snrfhce  of  the  mercury 
in  it,  so  as  to  have  it  always  at  the  plaoe  from 
which  the  divisions  on  the  scale  commence  In 
this  country,  the  lowest  station  of  the  mercury 
is  observed  to  be  about  28  inches,  and  its  highest 
31  inches  above  the  level  of  the  mercury  in  the 
l)ason  :  and  when  the  instrument  is  to  remain  in 
a  fixed  position  n.ar  tlic  surface  of  the  earth,  we 
may  consider  tiie  interval  between  these  two 

points  as  the  range  of  the  barometrical  soale. 

The  soiJe  which  consequently  will  embrace  three 
inches,  may  be  subdivided  into  smaller  division?, 
according  to  the  degree  of  nicety  required.  Kach 
inch  is  commonly  divided  into  ten  equal  parts ; 
and  these  are  subdivided  into  hundredths  of  an 
inch,  by  a  contrivance  called  a  vernier  scale. 
By  this  means  the  height  of  the  mercury  is  aa- 
oertained,  by  inspection,  to  the  i;^th  of  an  inch. 
For  nice  purposes,  the  vernier  may  be  made  to 
indicate  the  -n^Wth  of  an  inch. 

Besides  these  lineal  divisions,  the  scale  is 
divided  into  other  points,  having  a  reference  to 
the  instrument  in  its  capacity  of  indicating  the 
probable  state  of  the  weather.  At  31  inches,  the 
hiphost  point  of  the  scale  of  \tiriatiou,  »d  fair  is 
marked  on  the  one  side,  and  «rf  frori  on  the  other. 
At  30  inches,  fnr  is  written,  in  like  manner,  on 
the  one  side,  and  /rod  on  the  other ;  and  at  half 
an  inch  below  is  written  the  word  ckangeaiie, 
'\  which  answers  both  for  summer  and  winter. 
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The  comTTTon  barometer  answers  siifficientlj 
well  for  ixiu8t  purposes,  when  the  obflenrations 
u»  niwle  ftt  the  Mine  pUtee;  Irat  m  iBniy  of 
thoee  neoeMVily  imply  a  chaaj^e  of  situatioa,  it 
soon  became  an  object  of  importance  to  conrtruct 
barometers  in  sach  a  manner  tluit  they  might  be 
ooDTejed  from  one  plftoe  to  another  without 
muc-li  incoav^ueoee  or  risk.  Barometers  of  this 
kind,  which  are  called  portable  briromHers,  are 
chiefly  employed  for  measuring  heights.  Tbej 
have  assumed,  under  the  hands  of  different  artists, 
n  Tariety  of  forms.  Figuru  4  and  5,  Piste  YU. 
represent  the  portable  barometer  as  constnicted 
by  Mr.  Troughtuu,  and  lirst  made  by  him  in  1785. 
The  greatest  peculiarity  in  this  instrument,  ]io- 
oording  to  tlie  opinion  of  tliis  ingenioas  and 
philosophical  artist,  consists  in  the  excellent 
manner  in  "vvhicb  the  mercury  in  the  cistern  is 
set  tu  the  zero  of  the  scale  of  inches.  For  tins 
.  purpose  a  glass  cylinder  of  about  2*G  inches  £a> 
I  DMteri  and  as  much  in  length,  contains  the  mer- 
cury. An  external  covering  of  hollow  brass, 
terminating  in  a  female  screw  a  little  above  and 
bdow  the  ghiss,  admits  male  sotsw  pieoss,  whose 
ends,  well  leathered,  being  pressed  hard  against 
the  ends  of  the  plas?,  prevent  the  escape  of  the 
fluid.  Near  the  upper  end  of  the  brass  cover  are 
two  slits  made  horisontally,  one  before  and  the 
othor  behind,  exaotlj  similar  and  opposite  to  eaoh 
other.  At  bf^ltom  is  a  screw  whie}i,  acting  upon 
the  usual  leather  Itag,  forces  the  (jiiicksilver  up- 
wards at  pleasure,  and  by  filling  evury  purl,  ren- 
ders the  instramest  portable.  But  tiie  pvintaij 
design  of  this  screw  is,  to  furnish  the  means  of 
adjusting  the  surface  of  the  mercury  in  the  f^lass 
cistern,  so  as  to  shut  out  the  light  from  passing 
between  it  and  the  upper  edges  of  Ae  ditsin  the 
bran  cover.  This  is  the  mode  adjusting  to 
zero;  and  it  follows,  that  the  upper  edges  of  the 
slits  most  represent  the  beginning  of  the  scale  of 
iaehssL  The  frame  is  entirely  made  of  a  brass 
tube,  and  above  the  cistern  is  of  about  1*1  inch 
diameter.  The  first  ten  inches  of  the  lower  end 
is  occupied  by  a  thermometer,  whose  bulb,  i>ent 
inwards,  is  concealed  within  the  frame.  At  about 
three  indhes  higher,  it  attaches  to  the  stand  bjr 
a  ring,  in  which  the  frame  turns  rom.d  with  a 
i  smooth  and  steady  motion,  fnr  the  ji-^rp  'se  of 
1 1  piuciug  the  instrument  in  the  best  ligUi  lur  read- 
1 1  ing  off,  ho.  The  aetnaUj  dtvided  sosle  com- 
mences at  about  15  inches  above  the  zero,  and  is 
continued  as  high  as  33  inches,  and,  by  the  nsnal 
help  of  a  vernier,  is  subdivide  down  to  *001  of 
an  inch.  A  longitudinal  slit,  from  end  to  end  of 
the  divided  part,  ex]K>se8  to  view  the  ).d;tss  tube 
acd  mercnry  within  it.  Tlie  wliole  of  tliis  part 
consists  of  two  tubes  of  brass.  In  the  inside  of 
the  interior  one,  dides  a  oylindrical  piece,  ou 
which  is  divided  the  vernier  scale,  the  index  to 
which  is  the  lower  end  of  the  piece.  In  taking 
the  height  of  the  mercury,  this  piece  is  brought 
down  so  as  just  to  exclude  the  light  from  passing 
between  itself  and  the  qpherical  sui&oe  of  the 


mercury.  The  screw  at  top,  although  but  a  short 
one,  performs  this  othoe  in  whatever  part  of  the 
scale  tiie  Tsmter  pieoe  may  be ;  for  it  acts  upon 
the  interior  long  tube,  in  the  inside  of  which  tlie 
piece  is  sustained  by  friction  ;  and  in  which  it  b 
on  every  oocasicm  to  be  set  by  hand  nearly.  The 
tripod  is  altogether  similar  to  what  lb. 
used  for  the  same  purp  i  f  ir  back» 
as  the  year  1775.  It  aflbrds,  when  el-  '«fd,  a  ^nf- 
and  convenient  packing-case  for  the  instrument. 
The  straotnre  of  the  stoff-head  is  cnrioos.  The 
principal  part  is  f  circle  (/^.  6L)  about  *75  <rf  an 
inch  broad,  jointed  in  three  pieces:  these,  al- 
thoDgh  they  seem  in  principle  to  be  incnpabl''  of 
motion,  yet,  in  practice,  produce  what  is  fully 
adequate  to  the  porpose.  The  three  joint-phn 
extend  inwards,  so  as  to  pass  through  a  circular 
rim.  which  thoy  hoH  fn5«t :  within  this  rim  is 
hujig  a  similiu-  one  by  two  pivots;  and  inside  the 
latter,  at  right  angles  to  the  piTcts,  are  fastened 
two  Y*s  or  angles,  in  which  the  barometer  hangs 
by  its  p^udifeon?.  Thus  are  brnu^ht  about,  in  a 
small  compass,  the  means  of  extending  the  Icg^ 
of  turning  the  instrament  about  respecting  the 
tripod,  and  an  universal  joint,  whereon  it  readilj 
[ilacc  s  itself  perpendicular  to  the  horizon. 

After  it  was  olieerved  that  the  diflerent  heights 
of  the  mercury  served,  in  some  degree,  to  indicate 
the  state  of  the  weather,  many  attempts  were 
made  to  enlarge  the  extent  of  the  barometrical 
scale,  in  order  to  measure  the  smallest  variations 
in  tlie  weight  of  the  atmosphere.  These  attempts 
soon  gave  rise  to  a  consideraUe  variety  of  barn- 
meters,  differing  in  form  from  the  coiaiaon  baro- 
meter, and  whose  scales,  though  le«8  acrurate, 
were  so  much  increased  in  extent,  as  to  point 
out  the  most  ndnute  changes  in  the  ptessure  of 
tlie  air. 

We  are  indebted  to  TTooke  for  the  wheel-linr^- 
meter,  which  he  invented  in  Itiea   This  form  of 
the  barometer,  on  aeooirat  of  its  ezhibitinf  tiie 
rise  and  fidl  of  the  mercury  in  a  very  conspicu- 
ous manner,  is  become  extremely  common.  Th'' 
tube  is  generally  concealed  in  tlie  frame  ;  but,  for 
the  sake  of  representing  the  whole  in  one  figure, 
we  have  made  It  to  appear  in  front ;  it  b  aboot 
4n  inche  s  long,  but  six  inches  of  the  lower  end  is 
bent  upward.N'.  po  a?  to  become  parallel  to  the  rest 
oi  the  tube.   As  au  inch  of  rise  of  the  mtjrcurj 
in  the  loi^^r  leg  will  cause  an  inch  of  deseent  in 
the  shorter,  the  bores  being  equal,  the  two  gnr- 
faces  will  thus  be  two  inches  apart :  and  this  al- 
teration cannot  be  effected  by  a  less  pressure  of 
the  air  than  that  whidi  causes  8  indes  of  rise  in 
the  Torricellian  tube.   Hence  the  range  of  the 
scale  is  only  half  that  of  thp  common  l>ar(.»mctcr. 
But  this  defect  is  compensated  by  converting  the 
perpendicular  motion  of  the  mercury  into  a  rota- 
tory one,  and  exhibiting  it  on  a  circular  di.il 
plate.   For  tliis  purpoeCj  a  piece  of  ivorj  of  a  beJl 
form  is  made  to  float  on  the  surface  of  the  nicr-  j 
cury  in  the  shorter  leg,  having  a  silk  thread  fi^ 
tened  to  its  upper  endj  which,  pasrin^  om  s 
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\  pulky,  ii  tkntelMd  hy  a  velgbl  tlttt  is  muAj  % 

counterpoise.  By  this  mcana  the  motion  of  the 
j  mfrmry  is  commnntcnted  to  an  index,  which 
I .  toros  rouAd  a  graduated  circle,  and  thus  the  ver> 
I  tml  lUge  is  enlarged  at  pkssdrei 
[    It  is  extremely  desimblis,  f»r  meteorological 
[  I  purpossB,  to  have  a  regular  and  snccessivo  Beries 
.  ol  the  dianges  which  take  place  iu  the  pressure 
I         atmosphere  daring  any  given  period  ;  but 
l'  IS  this  would  requin  oMstsnt  attendance  on  the 
part  of  the  ohscrvor,  mechanical  contrivano-s 
I  have  k>en  adopted  for  regiutering  the  indications 
of  the  barometer,  and  retaining  them  in  a  coa- 
I  isstsd  fMfU.  When  the  ioelnimeBt  is  fitted  up 
in  this  manner,  it  is  called  a  ttdf-rtiful^ring  hnro- 
viffer.   The  most  simple  kinds  of  R«*If-re)r5storin(^ 
'  iitiTuuieters  are  bucli  as  indicate  the  greatest  rise 
<  ad  fill  of  the  megwtj^  or  its  extreme  rsnge, 
during  any  stated  period ;  and  when  this  only  is 
I  required,  the  object  is  easily  accomplished.  Of 
I  this  description  is  the  self- registering  barometer, 
;  iatented  Vf  Alexander  Keith,  Esq.,  P.  R.  A,  jSdiR> 
imrgh.  It  consists  of  a  bent  tube,  sndli  is  ABD, 
j       7,  hermetically  sealed  at  A    The  inercnrr  in 
Um  shorter  1^  supports  a  float,  tu  which  is  athxed 
sdenderwivstenniiuitiiigiiiabendorkaee;  Tkn 
koec  embraces  a  very  sanll  wire  stretobed  along 
I  the  scale,  and  pushes  upwards  or  dowmvarrls 
I  two  bits  of  glazed  silk  which  slide  along  the  wire 
my  easily,  yet  so  as  to  retain  the  position  to 
I  wbloh  thqr  are  moved  by  t&e  aeoent  aad  desesAt 
of  the  ..lercury.    The  instniinent  is  pre]iared  for 
I  experiment  by  Imnirincr  the  two  bits  of  silk  in 
eoatact  with  the  bent  knee  of  tiie  iiuat  wire ;  the 
,  poiats  to  whkil  they  may  afterwards  be  removed, 
I  indicate  the  extreme  range  of  the  mercury  during 
'  the  interval  of  any  two  observations.    When  not 
I  onlj  the  greattrst  and  least  altitude  of  the  mer- 
eny  is  sought  for  any  given  tine,  Imt  also  its 
piwisa  height  at  every  ialerme&te  moment, 
^  nwre  complicated  contrivances  Tnii?t  hv  eni- 
.  ployed;  the  instrument  must  then  coni»ist  of  a 
iaraiMter  eommeled  nfth  a  timft^^eoe,  and  a 
crayon  or  penoil  afixed  to  a  float  obeying  tite 
'  motions  of  the  mercury.   The  erpatcr  Tuimber  of 
aclf-fegistering  barometers  of  this  nature  arc  so 
■  oomfameted,  that  the  crayon  is  made  to  dtscribc 
sssatiBiioQa  Hae  on  a  vertieal  eyfinder,  taming 
i  on  its  axis  by  ineans  of  clock-work,  and  making 
» certain  number  of  reVMbjtions  in  some  stated 
time.  The  cyliaders  are  divided  longitudinally 
Vf  parslki  Itoea  into  equal  spaess,  eorresponding 
to  some  particular  portion  of  time ;  and  thus  the 
'  line  described  bv  th<^  erayf>n  in  that  time,  indi- 
cates the  successivu  heights  of  the  mercury  dur- 
ing ito  eontinoaaoe. 
I    ikeiUationt  ofihe  Bartmeter. — Professor  Loomis, 
in  a  paper  on  t'he  ctonn  of  December  2nth,  183fj, 
I  whidiwas  read  sta  FhilosophiciU  society  in  New 
Yflifc,  MsnIi  WSk,  1840,  obeerves  that "  the  phe~ 
'  nomenon,  probaMy  the  roost  difficult  of  aU  to  be 
explained,  i«  the  '\M:illation  of  the  barometer." 
And  he  cnuoentes  nine  causes,  which  have  been 
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given,  all  of  whleh  he  rejeets,  and  offers  a  tenth, 

which  is  perhaps  equally  insufTicient. 

"  1.  Theoscillatinnsof  the  barometer,"  he  says, 
"  hare  been  ascribed  to  the  dcstructiun  of  large 
massss  of  air  in  the  higher  regions  by  electrfeity. 
The  supposition  is  toe  gratttitons  to  deserve  seri- 
ous consideration. 

"  2.  They  have  been  ascribed  to  the  diminished  I 
pressure  restating  from  the  loss  of  wrin.  Bat  the 
amount  of  rain  which  fell  in  the  case  under  con-  ' 
sidcration  would  be  bnlaiiced  by  a  column  of  1 
mercury  about  one  fifteenth  of  an  inch  in 
heigh  L 

3.  Heat,  by  expanding  a  ookiRm  of  air,  causes 

it  to  ascend  to  a  ^rreater  height,  and  thus  chani^t  s  \ 
its  contrifugiil  force,  arising  from  the  earth's  ro- 
tation.  This  cause  is  too  insignificant  to  pr«jduce 
the  eff^et  in  question. 

"4.  T!i<  y  have  been  ascribed  to  the  attrac- 
tions  of  the  sun  and  moon.    LnpTace  estimates  ii 
the  greatest  oscillatiuii  of  the  barometer  duo  to  |  < 
this  cause  to  be  at  the  equator,  CK)25  inch.        >  I 

**  5.  Leslie  ascribes  them  to  the  centrifugal 
force  arisinp:  from  violent  winds.    But,  in  the  | 
ease  of  a  hurricane,  this  would  not  produce  an 
oeeinatioa  of  the  barometer  amounting  to  the  { 
thousandth  part  of  an  inch. 

"  n.  Th  e  opposition  of  winds.  TJii.s  might  pro-  | 
dnce  a  small  movement  of  the  barometer.  i 

"  7.  The  barometer  has  frequently  been  ob-  | 
served  to  Ikll  under  the  iafluenoe  of  a  whirl"  I 
wind.  But  in  the  present  case  there  was  no 
whirlwind.  ' 

"  B.  These  oscillations  have  been  ascribed  to 
•udden  ehangee  in  temperature»  and  in  the  j 
amount  of  aqneous  vapour.    An  elevi^ion  of 
tcmpomture  of  the  entire  atmo?»phore  could  not 
directly  attect  its  pressure,  for  in  proportion  as  « 
its  density  is  diminished,  its  height  will  be  in-  ' 
creased.   But  if,  by  any  means,  a  portion    f  1 1  t 
air  can  1>e  made  to  displace  an  equal  Imlk  of 
cold  air,  the  weight  of  the  column  must  be 
ifiminishod.  It  is  obvious  that  tide  cannot  be  a 
state  of  permanent  equilibrium-;  yet  it  is  worthy 
of  inquiry  wlu-tlK-r  it  may  not  temporarily  exist  ; 
under  the  influence  of  winds.    On  the  s!uth  of 
December,  1836,  the  air  over  nearly  the  whole 
of  the  United  States  became  unusually  heated, 
and  its  ppecific  gravity  was,  of  cou^c,dinunislic<l. 
If,  then,  the  height  of  the  atmosphere  rLinaiu 
invariable,  a  diniinutiun  of  prebi$ure  ought  to  bo 
the  eoDseqnenoe.  But,  althougli  a  lUl  of  the  j 
barometer  is  usually  aooompaaied  by  an  cleva- 
tton  of  temperature,  the  reverse  is  sometimes  the  ' 
case.   Thus  the  fall  of  the  barometer  in  Europe,  , 
which,  at  most  places,  amounted  to  more  than  ! 
an  inch,  was  accompanied  by  a  steady  fall  of  the 
thermometer.    The  barometer  in  this  case  fell  in  • 
spite  of  the  increased  specific  gravity  of  the  air.  • 
We  may  naturally  presume,  then,  that  a  disnge  j ' 
in  the  specific  gravity  of  the  air  produces  only  a 
secondary  effect  on  the  ofldllations  of  the  bero-  ' 
meter.  | 
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"  9.  A  wind  blowing  upward  or  downward 
would  aflTect  the  pressure  "f  tho  uir.    This  is  a 
cause  whoso  existence  we  have  proved  in  the  case 
in  queatioik.  Its  efltwt  upon  the  mean  preasure 
of  the  air  in  the  equatorial  regions  is  unequivo- 
cally mnititaincf!  in  the  Instructions  for  the  Bri- 
I  tish  scientitic  expedition  to  the  Aatarotic  regions, 
I  recently  prepared  by  the  Preaident  tnd  Coancil 
of  the  Boyal  society,  causillg  the  barometer  a.t 
the  equator  to  stand  permanently  lower  than  in 
I  latitude  30°,  by  about  a  quarter  of  au  inch.  The 
I  ascrading  oarreBt  of  December  20th,  183G,  could 
I  not,  however,  exert  any  direct  influenee  upon  the 
!  barometer,  except  nc*ar  the  centre  of  the  storm. 
To  account  for  the  entire  oscillation,  I  think,  wo 
must  admit  another  principle  quite  distinct  in 
itfl  operation" 
I     Professor  Loomis  then  oomea  to  his  finalj>re- 
Bumed  cause  :  he  says, — 

"  10.  Let  a  wind  blow  ever  so  violently  over 
the  earth's  surfiace,  and  the  dimination  of  graviiy 
'  arising  from  tin-  ccntrifagal  force  must  be  incon- 
siderable.   But,  imagine  the  differont  pjirts  of 
I  the  current  to  travel  with  unequal  velocityi  and 
there  wiH  ariee  a  mechanical  condmnition  or 
rarefaction.    When  air  is  at  rest,  or  in  motion, 
with  a  uniform  vel  .L'lty,  its  particles  are  main- 
tained at  a  constant  distance  from  each  other. 
But  let  the  velocity  of  one  section  he  increased 
beyond  that  of  the  succeeding,  and  the  same 
particles  of  air         firceJ   to  fill  a  frrcnter 
j  space.    8uch  is  the  priaciplo  of  the  undulations 
I  which  produce  the  sensation  of  sound.   It  ap- 
pears to  me  that  a  umihir  effect  must  ham  been 
produced  in  the  storm  of  December  20th,  lb.'J8. 
The  south-east  wind  which  accompanied  the  rain, 
j  moved  with  au  accelerated  velocity.  The  particles, 
therefore,  of  tar  at  one  eztremtty  of  the  current 
I  must  have  left  those  at  the  other  extremity  at 
j  an  increased   distance.     Hence  a  n<echanical 
rarefaction,  and,  of  course,  diminished  pressure. 
The  reverse  effect  must  have  taken  place  after 
i  the  storm  had  passed.  A  north-west  wind  sets  in 
with  great  violence.    A  vast  body  of  air  is  pre- 
cipitattid  towards  the  south-east.   The  partial 
vacuum  whidi  at  first  eiisted  is  very  soon  sup- 
plied.  Yet  though  the  first  impelling  cause  has 
ceased  to  act,  the  momr>ntuin  of  the  excited  cur- 
rent still  urges  it  onward.  The  front  of  the  wave 
is  impelled  by  the  momentum  of  the  mass  in  the 
rear,  and  a  mechanical  condensation  results, 
'  bringing,  of  course,  increased  barometric  pres- 
!  sure.    The  cause,  however,  which  produces  this 
extraordinary  rise,  being  temporary  in  its  na- 
ture, soon  ceases,  and  the  hanimeter  fiiUs.  1*he 
causes  which  I  have  here  assigned  for  the  oscil- 
lation of  the  Itaromcter  appear  to  me  to  be  such 
I  as  are  known  to  be  true,  and  that  they  are  suili- 
oient  to  account  for  the  phenomena." 

Mr.  Green,  the  celebrated  aeronaut,  oonunent- 
in^  on  the  hypothesis  of  Professor  Loomis,  in  an 
ariicle  in  the  *  Journal  of  Meteorology,'  says, — 
I  now  give  my  reasons  why  these  causes  do 
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not  appear  to  me  to  he  '  suffidsnt  to  account  for 

the  phenomena.' 

*'  Ist.  The  circumstance  of  different  parts  of  , 
a  current  of  air  having  different  vdodtiee  obtains  i 

very  frequently,  and  is  almost  always  observed 
by  aiironauts,  and,  indeed,  is  known  to  be  almost 
alieay*  the  case,  I  may  say.  For  at  sea  wo  set 
light  sails  aloft,  and  expect  them  to  oatd  the  ' 
breese  wdl,  when  it  remains  very  gwtle  behiv.  | 
Hence  we  ought  to  liavc  dinnnt^hed  prawOrC  On 
all  such  occasions,  which  we  do  not.  ' 

«'  2d.  Professor  Loomis  mentions  that  *  winds 
may  commonly  be  referred  to  one  of  the  three 
following  cauGcs  :  n'z.,  1st,  Inetjuality  of  atmo-  ' 
Bpheric  pressure ;  2d,  Unequal  specific  gravity  of 
air;  3d,  Rotation  of  the  earth.'  And  here  we 
find  *  inequality  of  atmospheric  pressure  *  given 
as  the  leading  cause  of  wind,  while  we  have  seen 
wind  given,  in  another  place,  as  the  catu^e  of  in- 
equality of  atuiospheric  pressure.  This  seems  to  , 
me  a  circular  argument,  and  I  scarcelj  know  liev 
to  find  a  beginning.  I  agree,  however,  with  the 
Professor,  tliat  when  there  is  diminished  pres- 
sure, *  the  same  particles  of  air  are  forced  to  fill 
a  greater  space.*  And  the  question  is,  '  What 
causes  them  so  to  do  ?'  I  reply,  tliat  the  pre>  ' 
sence  of  poAvorfuI  electric  currents  passini;  from 
the  earth  into  the  atmosphere  mil  produce  this 
effect  And  the  eonsidention  of  it  fiuls  to  pre- 
sent a  difficulty  wluch  occurs  in  Professor 
Loorais's  hypothesi.s!,  but  wliieh  I  omitted  to  de- 
6cril)c.  i  allude  to  the  fact  that  the  deer  a.ae  nf 
pressure  occurs  long  U/ore  the  storm  of  wiud, 
and,  therefore,  it  cannot  be  any  difference  in  the 
velocity  of  the  gases  moving  in  the  atmosjuiere 
which  causes  that  decreaRe ;  because  Uie  effect  is 
seen  before  the  qncui  cause  exists." 

BARBEIk  A  cask,  or  a  small,  bog,  narrow 
cylinder.    A  barrel  of  beer  or  ale  legally  con- 
tained, in  former  times,  a  quantity  eqital  to  32i 
imperial  galloQS  j  but  it  now  contains .](;  imperial 
gallons.  The  word  baird.  was  formerly  a  frequent 
commercial  term  of  measure,  and  very  widely 
varied  in  capacity  according  to  the  iiarticnh."- 
nature  of  thu  commodity.    A  barrel  of  uuchovics  j 
was  50  lbs. ;  of  barilla  or  potash,  200  Ibk  i  of  gun- 
powder, 1  cwt. ;  of  herrings,  32  gaUona ;  of  nnis,  . 
3  hu.shels  ;  of  oil,  31^  galltms  ;  of  raisin;?,  1  cwt.; 
of  soap,  2(iO  11)3.;  and  of  ship  beef  or  pork.  2<^'^ 
lbs.    A  barrel,  in  popular  language,  is  any  small, 
long,  narrow  cylindiBr,  such  as  the  tube  of  a  I 
fowling-piece  or  the  body  of  a  small  cask.  Water-  ' 
tit,'ht  and  air  -  tight  iron  barrel?,  coated  with 
composition,  have  for  some  time  past  been  used 
in  the  navy,  and  might  be  siarvioeable  to  the 
farmer.  ; 

BARREL  DRAIN.   See  Draik. 

BARREN  CORN.  See  Asoarnrs  Com. 

BARREN  BARTH.  The  unstimd  subssa  ef  , 
any  land  which  has  long  been  in  cultivatasD.  ' 
But  the  term  as  thus  applied,  though  of  frequent  i 
occurrence  in  old  books  on  agriculture,  is  a  gross  ' 
misnomer.   Some  subsoils,  indeed,  contain  verr 
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r  UHle  nuitter  whicb  oan  nonriah  plants,  or  are 

even  impregnated  with  very  noxious  matters, 
I  and  might  therefore  be  Lxist^'ly  designated  barren 
I  earth ;  but  they  possess  their  bad  properties,  not 
I  «t  aU  in  the  capacity  of  subaoih*  bat  tolely  in 
j  c<Muequence  of  their  peculiar  miimal  oompoAi- 
,1  tion.        stnitnni  of  pnlvcnilont  earth,  merely 
I  bjr  lying  unstirred  below  a  long  cultivated  sur- 
^  face  stratum,  either  is  barren  or  becomes  so ;  but 
I '  every  stratum,  unless  naturallj  possessing  some 
'  pnsi.no us  ini::n.'dient,  is  capable,  if  brought  to 
I  the  surface,  of  being  rendered  immediately  ser- 
viceable as  a  soil.    Two  luaiu  uses  of  all  soiltiaru 

!>  to  SOTS  as  the  feet  and  legs  of  a  phmt  by  keep- 

I  in^  it  steady  and  upright,  and  to  act  as  its  stom- 
I  ach  by  circulating  moisture  and  gases;  and  these 
purposes  can  be  accomplished,  in  the  case  of  most 
I  cultivated  plants,  by  almost  any  pulverulent  sub- 
I  soil  which  nuiy  ho  brought  to  the  surface.  A 
third  an;!  onl)  uthur  chief  use  of  soils  is  to  jifFord 
iiuurishmcnt  to  plants,  principally  Irom  alkaline 
mtten  and  from  humus;  and  even  this  use— 
I  wliich  formerly  was  VlI-v  iierally  n-grxrded  as 
'  tlie  Liitire  finetiun  nf  suil.- — in  part  be  largely 
I  acrved  by  the  folipatbic,  aluminous,  and  i^lcare- 
-  009  ingredients  which  exist  in  almost  all  subsoils, 
1  ind  win  in  remainder  be  fully  accomplished,  in 
'  most  instances,  liy  the  utldition  of  ordinary 
j  iiianurcs.  The  whole  praciice  of  trenching,  in 
'  hct,  as  well  as  knowledge  alTordud  by  miner- 
tkgjr  and  ngricultttnl  diem^ry,  demonstrates 
I  the  utter  nonieme  of  the  old  notion  of  barren 
I  earth, 

BAIIIIO  FLOWERS.  Flowers  which  can 
1  fractiiy  bat  are  not  hermaphrodite,  or  flowers 

i'  which  either  want  the  WgjUiB  of  fructification  or 
have  them  not  in  a  propagativc  condition.  ]i:\r~ 
j  rtiQ  flowers  in  the  former  sense  are  perfectly  na- 
tntil,  and  constitute  three  of  the  twraty-four 
;;  daaissinto  which  Linnaeus  distributed  the  whole 
,  vegetable  world  ;  but  barren  flower?  iu  the  Litter 
'  teaae  are  either  maimed  by  art  or  possess  a  dis- 
I  eued  or  an  aaonudous  diaracter.    The  three 
classes  of  naturally  barren  flowers  are  technically 
called  mon'ecious,  diacious,  and  polygamous, — 
words  whieh  mean  respectively  one-hotifjcd,  two- 
.  housed,  aud  luaiiy  -  married.    Huma  liowt-rs  of 
Bionndoul  plants  contain  only  pistils,  and  some 
contain  only  stamens  ;  but  flowers  of  both  kinds 
are  found  on  the  same  plant.    Some  flowers  of 
dioecious  plants  contain  only  pistils,  and  some 
I  oootun  only  stamens ;  and  flowers  of  both  hinds 
are  never  found  on  the  same  plant,— some  plants 
I  Wing  exclusively  ptstiliferous,  and  some  exclu- 
I  sively  stameniferous.  fc»ome  flowers  of  polygam- 
.  «e»  plants  contain  only  pistils,  some  contain 
only  stamens,  and  some  contain  both  pistils  and 
[  stamens:  and  flowers  of  all  the  three  kind.s  are 
I  found  on  the  same  plant.   About  850  species  of 
moQCBdoas  plant%  660  of  dioecioas,  and  730  of 
HygamouB,  either  grow  wild  or  are  cultivated 
in  Great  Britain.    Barren  flower?,  of  the  at  o- 
I  ualotts  or  diseased  kind,  are  exceedingly  numcr* 


ous,  and  occur  in  almost  aU  the -divinoiis  of 
phenogamous  or  tluwering  phints  j  they  either 

have  an  occasional  existence  in  consequence  of 
abortivity,  or  a  permanence  and  independence  of 
character  in  connexion  with  phytological  habit ; 
they  in  some  cases  exist  in  all  circumstanoso  in 
which  their  plants  prow,  and  in  other  cashes  are 
produced  only  under  unnatural  or  unhealthy 
conditions  of  climate,  temperature,  soil,  or  cul- 
tivation; they  comprise  a  very  largo  propor- 
tion of  the  flowers  which  are  most  admired  and 
cultivated  byflnrir^ts;  ami,  in  u:>  nt.'ral,  they  be- 
long to  all  plants,  whether  individuals  or  species, 
which  will  not  produoe  seeds,  or  require  to  be  pro- 
pagated by  some  other  method  than  that  of  sow- 
ing. Familiar  examples  of  anomalous  or  diseased 
barren  flowers,  are  the  side  florets  of  two-rowed 
barley,  and  all  the  thoroughly  double  flowers  of 
the  flower-gard<  n,  such  as  those  of  carnation, 
stock,  r*  c  ket,  hep;itica,  and  balsam. 

BxVUUE^  LA^  a   tsiu  Wastk  Laad. 

BARREN  SOILS.  Soils  or  surfiMC- strata 
which  have  little  or  no  v(  i:*  t:ition,  or  which 
cannot  be  reclaimed  or  cultivated,  or  which  pro- 
duce only  poor,  coar.so,  and  scanty  herbage,  or 
which  con  render  only  meagre  and  unrcuiuncrat- 
ing  returns  to  the  &rmer.  The  phrase,  in  the 
first  of  tlipse  senses,  designates  ab.«olutc  wildex- 
ncMs ;  iu  the  second,  perfectly  waste  or  inacces- 
sible morass  or  mountain ;  in  the  third,  wild, 
shallow,  moorland  pasturage  ;  and,  in  the  fourtli, 
stubborn,  churlish,  refractory  bind.  Many  far- 
mers use  the  phrase  in  only  the  last  of  these 
senses ;  few  use  it  in  more  than  the  third  and 
the  fourth;  and  some  occasion  much  concision 
of  idea  by  applying  it  aho  to  naturally  good  land 
in  a  bad  condition,  or,  in  technical  phra-tie,  to 
arable  land  out  of  heart.  We  shall  use  it  princi- 
pally as  the  fiirmers  do ;  yet  we  most  occasion- 
ally extend  it  to  its  more  Intimate  or  literal 
meanings. 

Home  Eoils,  as  ntcre  sands,  mere  clays,  or  mere 
gravels,  are  barren  in  consequence  of  the  enor- 
mous predominance  of  only  one  kind  of  earthy 
matter  ;  and  most  of  such  lie  upon  subsoils  v.  hich 
are  exactly  like  themselves,  and  therefore  unable 
to  furnish  req^uisite  elements  of  fertility.  Other 
soils,  as  the  sorfaees  of  bogS)  fens,  and  morasses, 
are  barren  in  consequence,  partly  of  nver-tatura- 
tion  with  etapnant  water,  and  partly  of  the  enor- 
mous predominance  of  unfermented,  antiseptic, 
organic  matter.  Other  soils,  but  seldom  of  more 
than  very  limited  extent*  are  barren  in  conse- 
quence of  poifsomms  impregnation  with  ?nlino 
matter  such  as  siiltpetre,  or  of  corrosive  mineral 
matters  such  as  the  oxides  of  iron.  Other  soils, 
as  those  of  portions  of  ill-managed  farn^s  in  Great 
Britain  and  Ireland,  and  of  many  extensive  tracts 
of  country  in  I  taly,  in  Asia  Minor,  and  in  iSyiia^ 
are  temporarily  barren  in  consequence  of  the 
quondam  extraction  firom  them  of  their  elements 
of  fertility,  by  the  ino«t  Fconrg;ing  Imsbandry, 
[and  tho  subsequent  abaudunuicnt  of  them  to 
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utter  pruriency  of  noxiom  ve^etfttioii.  Many 
aoOfl,  putieulwrly  in  the  numiktuAoua  regions  of 

the  world,  arc  bniren  in  consequence  (>(  thrfr 
unfavourable  geological  position,  or  of  their  con- 
Bbting  of  the  debris  of  rocks  unRuited  to  sustain 
Tegetfttion.  (Myef  soils,  which  belong  to  the 
gcognostic  fortnations  called  Lnndoii  cl:iy,  plastic 
clay,  wealden  clay,  Kimmeridge  clay,  Oxford 
clay,  cornbrash  and  forest  marble,  and  the  coal 
meesares»  «r»  genersUy  Iwnreii ;  dajej  soils  b»> 
longing  to  the  ganlt  formation,  the  upper  lias 
phalc,  the  lnwer  lias  shale,  and  the  lowntost  lins 
rocks,  are  freiiuently  barren ;  sandy  and  rocky 
soUs  betooging  to  the  green  SBud  formation,  the 
coral  rag,  the  new  red  sandstone,  end  the  old  red 
sandstone,  are  frequently  barren  ;  and  pandy  and 
rocky  soils  belonging  to  the  diluvial  formation, 
the  upper  ohalk,  the  Adibornham  beds,  the  upper 
oolite,  the  great  oolite,  the  raagnesian  limestone, 
the  raillstonp  grit,  the  carHoni fibrous  limwt'  tic, 
the  Silurian  rocks,  the  Cumbrian  rocks,  mica 
schist,  gneiss,  serpentine,  granite,  and  quartz 
roch,  are  almost  always  barren. 

General  surface  appearances  afford,  to  a  prac- 
tised eye,  decided  indications  of  the  comparative 
barrenness  of  a  district ;  and  yet  arc  not  always 
useful  in  indicating  the  oharaeter  of  a  farm  or  of 
a  field,  A  farmer  is  often  able  to  estimate  at  a 
glance  the  peneral  conditi^'n  of  as  jnueh  of  a 
country  as  lies  within  the  range  of  vision,  when 
he  would  be  totally  incapable  of  fonning  a  toIer> 
alilo  estimate  of  one-half  of  it  piece  by  piece. 
When  he  removes  from  the  ereolorrifal  formation 
or  the  particular  class  of  soils  to  which  he  has 
been  aooostomed,  he  is  ever  liable  to  be  deceived 
by  colours,  consistences,  and  other  oharacteristics 
of  a  field  which  appear  to  the  eye  to  resemlil  " 
those  of  his  own  farm,  or  of  farms  in  his  vicinity, 
but  in  real  minenUogiosl  character  aro  very 
widely  different.  The  most  obvious  indications 
of  comparative  infL-rtility  in  a  district  are  rocky 
mountains,  moorlands,  heaths,  bogs,  marshes, 
downs,  woids,  woods  of  beech,  larch  or  8cotch 
pine,  stone  fimces,  extensive  deer-parks,  vast 
sheop-walks,  mnch  stagnant  water,  abundance  of 
rabbits,  abundance  of  bramble-bn-hes.  fnrze,  and 
black  thorns,  many  ant-hills,  nuinerous  lapwings, 
plovers,  and  curtews,  large  flocks  of  goldfinches 
in  antumn,  and  the  feeding  of  the  wild  goose  on 
stubble. 

All  bleak  and  very  elevated  districts  are  bar- 
ren. Few  If  any  naturally  fertile  fields  occur  at 

a  greater  elevation  than  1,500  feet  above  the 

lev  el  of  the  sea.  A  few  of  tlic  frrassos,  indeed, 
have  a  stunted  and  lingering  growth  at  greater 
elevations ;  but  most  of  these  few  are  totally 
destitute  of  agricultural  value.  When  old  sward- 
land  on  an  (  If  Tatcd  sit  nation  is  mown,  its  hay- 
crop  is  both  late  and  light ;  and  a  late  hay-crop, 
where  spring-feeding  is  not  practised,  is  always 
an  indioatiob  of  comparative  barrenness  in  the 
soil  Even  on  decidedly  excLll<  iit  arable  land  at 
an  elevation  of  IjOOO  or  1,200  foot,  wheat,  with 


L. 


the  common  resonrees  and  mani^ement  of  the 

farmer,  either  will  not  ripen,  or  is  of  inferior 
quality.  Yet  modem  agriculture  ha?  made  great 
achievements  in  what  is  called  '  high  fanning 
and,  diiefly  by  means  of  draining,  strong  mas- 
nring,  and  improved  cultivation,  has  prodiia^i 
the  game  efTects  as  if  motmtains  were  deprived  ■  f 
several  hundred  feet  of  their  elevation,  or  were 
placed  several  degrees  nearer  the  equator. 

The  colours  of  barren  land  exhibit  the  utmost 
conceivable  diversity,  and  are,  in  some  inslanc*  -i. 
identical  with  those  of  fertile  latid.  Yet  cortain 
colours,  in  the  case  of  particular  soils,  are  o in- 
clusive indications  of  barrenness.  Nearly  white 
thin  1  '!  soil,— chalk  soil  with  pale  white-col- 
oured flints, — dibivial  soils  with  a  dead  white 
gravel  near  their  surface, — dark-hro-wn  or  nearlj 
black  moors  and  bogs, — moorlands  with  white 
gravel  near  their  surface, — white  silvery  mmis. 
— bbuk  sands,  —  pink-coloured  sands,- — ydlow 
sands, — white  clays, — blue  clays, — ^yellow  clajs, 
— pit^-oolonred  cUys,— «ad  gravelly  lands  whoie 
ditches  have  a  shining,  ferruginous,  or  peaeb* 
coloured  scum.— all  these  are.  in  everi'  ir.^trvnce. 
barren.  The  coh»ur  of  herbage  varies  so  much 
with  the  season,  the  weather,  the  prevalent  kinds 
of  grasses,  and  other  circumstances,  that,  except 
in  a  fL'W  Very  obvious  cases,  it  cannot  be  r  •gnrdt-d 
as  an  indicator  of  th<'  soil.  Herbage  wliieh,  when 
growing  or  uncut,  has  the  api>earance  of  half- 
made  hay,  idways  connsts  of  rough,  coarse,  an- 
palatable  grasses,  and  indicates  the  land  to  be 
very  bad  pasture,  and  utterly  t!S"less  for  the 
plough.  The  herbage  of  barren  land  is  scarcely 
ever  green,  either  in  spring,  in  summer,  In  sn- 
tumn,  or  in  wmtor,  but  generaUy  appears  bnnnt 
or  reddish-brown. 

The  consistency  of  the  surface-strata  of  bnd 
affords,  in  a  large  proportion  of  instances,  an  ex- 
cellent criterion  to  a  practical  farmer.  Naked 
rock,  pure  sand,  and  mere  clay  of  any  depth,  and 
coatings  of  mould  or  earth  only  2,  3,  or  4  inches 
in  thidniess  upon  any  of  thes^  are  always  barren. 
Such  coatings,  indeed,  occasionally  pos^ss  her- 
bage of  a  livt-ly  green  colour,  well  fitted  to  fleciivi' 
the  unpractised  eye ;  but  when  they  are  j>i''rc<  ii 
with  a  spade,  or  examined  at  any  ditch,  pwl, 
Other  biuak,  their  almost  worthless  character  it 
readily  seen.  Clay  soil  whicli  cuts  like  soap,  and 
afterwards  dries  like  brick, — sand  which  is  so 
lig!»t  as  to  he  liable  to  drifting  by  the  wind,— 
clays  or  sands  which  have  not  a  large  intenntx« 
ture  of  deeoni[)n«id  vegetable  matter, — a  cky 
and  sand  noil  oftJUih  texture  as  to  1>o  agglutinated 
after  a  brisk  rain,  and  to  take  a  surface  like 
cement,^a  soil  of  alCeniate  layers  of  sand  sad 
various  coloured  clay, — every  kind  of  quicksand, 
— a  deep  surface  stratum  of  sand  and  gravel,— 
and  a  soil  of  not  more  thau  4  inches  in  depth, 
incumbent  on  sand,  gravel,  clay,  flinty  or  chslk 
rock,  or  dry,  rubbly,  ^ty,  or  compact  rock,r-sD 
these  soils  arc,  in  every  instance,  barren. 

A  common  practice  in  inspecting  bad  land  f<ff 
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valuation,  is  to  describe  its  vegetatioa  in  very 
1  general  temu,  and  vrithout  speeidoatioii  of  any 
of  its  fnBfcs  or  other  plants.    A  vtloator,  for 

I  example,  might  say,  respecting  the  spvernl  parts 
I  >  of  ft  com{Miratively  barren  tract  of  land,  The 
I ;  h«4)«ge  <^  one  pieoe  ta  of  a  bad  quality ;  the  bot- 
-1  t  m  i8  moa^;  the  herbage  of  another  piece  is 
jIi  Tt.  Imt  sweet,  and  thick  at  tlie  Ijottom  ;  ilits 
1,  piece  will  produce  very  tough  fodder,  and  is 
j1  coarw  and  benty ;  that  pieoe  will  prodnoe  a 
I  rough,  peaty,  sour  grass;  and  yonder  j  i  >  is 
( I  Covered  with  poor  Wnty  horba.:c."    But  thmij^h 
each  general  notices  are,  in  some  degree,  useful, 
I  aa  observation  of  the  precise  plants  which  con- 
akttate  the  herbage  <^  any  amis  la  gaaential  to  a 
I  (air  knowledge  uf  such  indications  of  barrenness 
'  tL<  art'  aff-nlcd  by  vegetation.    Some  plants  in- 
variably demonstrate  the  comparative  infertility 
,  or  worthleaanesa  of  every  Bpot  of  soil  on  whidi 
tfaigr  are  found ;  and  others  demonstrate  barren- 
!  Hess  only  when  they  occur  in  considerable  quan- 
tities,  yet  sometimes  indicate  it  when  they  are 
;  not  abundant,  and  always  ought  at  least  to  exdte 
I  suspicion,  and  provoke  thorough  ezanunation. 
Most  tif  tlio  plants  which  we  sh  ill  naino  arc  of  i 
the  former  kind ;  and  all  ought  to  be  readily  re- 
cognisable by  every  penoo  who  pretends  to  judge 
I  oftheiofertilitjof  land  from  the  diaraoter  of  its 
,  herbfige. 

j     The  following  plants  grow  indigenously  on  very 
J  poor  or  almost  worthless  grassy  lands: — ^Agri- 
I  wof,  Affrimonia  mipatoria^  on  dry  sandy  soil ; 
rough  dandelion,  Ajxnyia  hUpida,  on  dry  barren 
pa.«lur.?s  -,  common  daisy,  BelfiA  ^ti-f /tin's,  on  land 
I  oi  ail  kinds  Iroui  medium  quality  to  barren,  but 
'  never  at  good  pastorsa;  wood  betony,  Bttoniea 
«ficimii$,  in  woods  and  shady  places ;  clustered 
j  Wll-flower,  Campanula  giomeraia,  on  elevated 
ciiaik  pastures ;  round-leaved  or  heath  bell-flower, 
Campanula  rotnndifolia^  on  heaths  and  dry  barren 
I  pastures;  the pricldiest thistle,  Canhtus  acanthoi- 
ij  dcs,  and  some  other  species  uf  Cardnm,  and  of 
the  genera  immediately  allied  to  it,  on  corn- fields, 
I  on  cmbankmentsiy  tuid  among  rubbish  ;  early 
flowering  mah,  Osnx  pracu  v,  on  wet  heaths  and 
poor  meadows ;  flea  rush,  Carex  pulican's,  and 
' ,  several  other  carioes,  particularly  the  well-known 
and  much -disliked  carnation  grass,  on  boggy 
I  meadows  and  wet  elevated  grounds;  atar  th'stle, 
'  star  knapweed,  or  blue  bottle,  Centaurea  calcitrajxif 
I  on  barren  meadows ;  white  gooscfoot,  Chenopodi- 
'  vot  aUmm,  on  very  poor  cultivated  land ;  moon- 
,  flower,  os-eje  dalif,  or  greater  daiij,  C^rjfmnthe- 
wun  leucanthemum^  on  walls,  road-sides,  and 
por,  dry  pastures  ;  corn  marigold,  yellow  ox- 
'  eju,  gulo,  or  gulegowaus,  ChrysatUhemum  tegetum, 
■  on  poor,  sandy,  cultivated  soil;  enrsed  thistle,  or 
creeping  plume-thistK',  C'i<icus  arvemis,  on  bad 
't  cultivated  land;  marsh  plume -thistle,  Cnicus 
palu^ist  on  wet  clayey  pastures;  smooth  or 
raof  hawksbeard,  Crepi»  UOarum,  on  walls,  roofs, 
I  and  bad  pastures ;  foxglove  or  Uoiody-fingeryDi^- 
!  tdit  pitrpwm,  on  diji  gravelly,  sand j  ground ; 


nailwurt  or  whitlow  grass,  Drafta  irma,  on  walla 
and  arid  plades;  common  heath,  Bug,  or  heather, 
£rioa  mtlgarii,  on  moore,  in  woods,  and  on  com-  ' 
mons;  common  <iyehT\^,\it,  UupArana  ojjiicinalii,  !, 
on  moors  and  dry  barren  meadows ;  cheese  ren- 
net, yellow  goosegrass,  or  yellow  ladies^  bedatraw, 
Galium  <>  -v^,,,,  on  dry,  hilly  pastures ;  ground- 
ivy,  alehoof,  turulioof,  or  catsfoot.  Glechoma  hcde-  . 
mcco,  on  poor,  shady  spots  of  ground  \  chafeweed  I 
or  common  cadweed,  Gmaphoiivm  gnmndcumy 
on  barren  meadows :  smooth  catsear,  Hypochatru 
ijhili-a,  on  sandy  and  gravelly  soils  ;  scabious 
sheepVbit  or  hairy  sheep  ijcabious,  Jasiont  tnon- 
tatiOj  on  arid  grounds,  on  moorlands,  and  on 
sandy,  barren  paaturss  and  meadows;  coonmoB 
field  rush,  Jumnt  carnpestrit,  and  other  species  of 
juncus,  on  poor,  wet,  Kpotity  land ;  camniock, 
|H:tty-whiu,  rest  harrow,  or  ground  furze,  Ononit 
ipiwM,  on  barren  pastoree ;  wild  carline  thistle, 
Onojiordiim  tmlgarU^  on  dry  pastures  and  mea-  , 
dows;  hoary  plantain  or  laml>'s  lettuce, /'I'l/^A/-/©  : 
media,  on  all  sorts  of  soils,  but  ciiokes  good  her-  j 
bago;  silver  weed,  PvttmUta  atuennOt  on  arid  ! 
sands  and  ^)n  1<  w  t^rounds  which  are  subject  to 
i  winter  liocjds  ;  bui  run  struwliorry,  I'uU'ntiUa  f ra- 
garia^  on  dry,  stony,  barren  grounds ;  cowslip,  | 
Primula  ssru^on  strong  clayey  land;  primrose,  i 
I'rimula  vulgari*,  on  clayey  aoila,  on  moorlands,  ' 
and  in  woods  and  tliiclcots;  penny  grass,  hen- 
penny,  coxcomb,  or  yellow  rattle,  Wiiiianthus  \ 
Christa-gatli,  on  pastures  and  meadows ;  sheep's 
sorrel,  Humtx  aeeto$eUat  on  gravel  walka  and  on  | 
sandy  priaturos  and  meadows  ;  common  broom, 
S/Hii'tiuiii  scoparium,  on  dry  pastures ;  coltsfoftt,  | 
Tiisailago  j'ur/aruy  ou  limestone  rubbish,  and  on 
moist,  stiff,  dayey  soil ;  wild  thyme,  T^j/mium^ 
pgllumf  on  moorlands  and  barren  alpine  grounds; 
furze,  gorse,  or  whins,  Uiex  jmnns,  on  barren  | 
commons  ;  and  clafstail,  black  mullein,  or  sage- 
leaved  mullein,  Vtrbamm  nigrum,  on  dry,  sandy 
lands.  ( 
The  followin"^  grasses  grow  indigenously  on  | 
soils  which  arc  dry,  sandy,  and  elevated,  or  which  ; 
are  wet,  peaty,  or  morassy,  and  on  which  good 
pasture  grasses,  even  when  artificially  8(>wn  on 
tlii'iii,  eitlicr  will  not  grow,  or  will  speedily  be- 
come extinct. — (Jommou  bent,  AgnMi*  vulgaris^ 
on  moors  and  dry  pastures,  not  only  in  low  situ- 
ations, but  so  high  as  S,000  Jbet  above  seaplevel ; 
brown  bent,  A<jrostti  canina,  in  patches  on  poor, 
wet,  pt'aty  soil ;  white-rooted  bent,  A<irostis  alha, 
uu  dry,  tiaudy  meadows,  and  on  poor  dry  pastures, 
whether  low  or  very  mountainous ;  creeping- 
rooted  bent,  Agrostit  repens,  on  clayey  soils;  nar- 
row-leaved creeping  bent,  Agrostit  riolonifera 
aiiguMi/Uia,  on  clayey  soils,  by  the  sides  of  ditches, 
and  on  cold  wet  mountains  to  the  elevation  of 
2,00<)  feet ;  marsh  bent,  AgrodU palnttrit,  in  damp,  ^ 
shady,  stagnant  places,  and  on  similar  monntaiiis 
as  the  preceding ;  rock  bent,  Agrottit  ttricta,  on 
damp  boggy  soils ;  water  hair  grass,  Aira  agttatiea,  j 
in  ditches,  and  wet  mnddj  places,  whether  hilly 
or  champaign;  tufted  hair  grass,  Aira  aupitomi,  \ 
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ill  large  tufts,  on  very  coarse  ground,  not  only  in 
I  low  tituations,  but  on  mountains  to  tbe  devation 

of  1,500 feet  above  sea-level;  wavy  mountuiu  hair- 
grass,  Aira  Jiexuosa,  on  heathy  and  alpine  ground, 
to  the  elevation  of  3,500  feet  above  sea-level; 
crested  hair  grass,  A  ira  crittataf  on  vwkj  grounds 
and  dry  pastures,  to  the  elevation  of  1,500  feet 
above  Pca-lovcl ;  slcntler  foxtail  grass,  or  Mack 
bent,  A(o2>€curu4  ajrosti^,  on  badly  cultivated  or  ill- 
!  cleaned  arable  land;  floating  foxtail  grass,  Alo- 
pecaru*  (jeniculatm,  in  pools  and  on  wet  olajey 
grounds,  to  the  elevation  of  l.oon  foct  above  sea- 
level  ;  dodder,  doddering  touis,  or  common  quak- 
ing grass,  Brua  media,  on  poor  soils,  to  tbe  ele- 
vation of  l,ftOO  feet  s^Te  sea-level ;  drank  or 
barren  brome  crrass,  Bromm  steriJix,  on  dry  sandy 
soil  and  on  shady  ground,  to  the  elevation  of 
!  GOO  feet  above  scJi-lcvel;  soft  brome  grass,  i?roini« 
!  moffif,  on  poor,  exhausted  pasture  ground,  to  the 
elevation  of  1,000  feet  above  sea-level ;  sheep's 
:  fefcuo  grass,  Fe^uca  oviaa,  on  downs  and  wolds, 
I  and  on  dry,  sandy,  alpine  pastures,  to  the  eleva- 
'  tion  of  4,000  feet  above  sesrlevd ;  viviparous  fias- 
i  cue  grass,  Festuca  vifipara,  on  elevated,  light, 

■  sandy  soils ;  pur])l<'  fescue,  Fe^ituca  ritl/ra,  on  pnndy 
I  grounds,  particularly  near  the  sea  ;  wood  or 

thioket  fimme,  Fedvm  dumetwrum^  in  damp  woods 
and  soft,  sbsdy  places,  to  the  elevation  of  1,000 
'  feet  ahoveKea-level ;  wall  fe.^ctic,  or  tailed  monse- 
'  tail,  Festuca  nii/nrus  or  J/ tjgal nrm  mynrtti,  in  dry, 
barren  places ;  smootb  fescne,  FeAwxi  glaitra,  on 
'  moist  pastures;  wall  barley,  ffordeum  tnvrinum, 
I  on  dry,  light  soils,  to  the  elevation  of  500  feet 

■  above  Boa-lcvcl ;  woolly  soft  grass,  J/o/ci'-k  hinntu.g^ 
;  on  shady  banks,  in  woods,  and  on  muist  peaty 
I  pastures,  to  tbe  elevation  of  1,1100  feet  above  sea- 
;  level ;  creeping  soft  grass,  Jldcus  mdlU,  on  light 
.  sandy  soil,  to  the  elevation  of  1,500  feet  above 

sea^level ;  wild  sainfoin,  JJedj/mrum  onohri/cAii,  on 
dry,  barren,  chalky  pastures ;  purple  melic  grass, 
Mdica  cceridea,  on  moors,  peat  bogs,  and  damp 
heathy  places,  to  the  elevation  of  l  .rjfJO  feet  above 
sea-level;  upright  mat  grass,  Xardua  ^rictOj  on 
dry  moon  Slid  alpine  beatliy  grounds,  to  the  ele- 
vation of  4,000  feet  above  sea^level;  lesser  mea» 
dow  catstail  pT^^ss,  PIdemn  prafom  mimu,  on 
very  stiff,  clayey  land ;  alpine  meadow  grass, 
Poa  cdpiiia,  ou  lofty  mountains,  to  the  elevation 
of  4,000  feet  above  searleval ;  and  flat-stalked 
meadow  grass,  /*'"/  compressa,  on  mountains,  to 
the  clo\'ntion  of  ?..(>00  feet  above  sea-level. 

BARKKNWORT,— botanicaliy  Fjnmedimn,  A 
small  genus  of  ornamental  plants  of  tbe  barberry 
tribe.  The  alpine  6]>ccies,  Epimedium  alpinvm, 
is  a  creeping  decidnnn<»  perennial,  and  grows 
wild  in  mountainous  thickets  of  Great  Britain, — 
particularly  in  Torksbire,  in  Ounbolandi  and  in 
the  vicinity  of  Edinburgh  and  Gla^w.  Its  root 
is  crecpiiipr:  many  pt^ms  rise  from  one  root,  and 
attain  a  height  of  nhout  9  inches ;  each  stem 
divides  at  the  top  into  three  branches,  and  each 
branch  into  three  sub-branches;  a  leaf  stands 
upon  each  sub-brancb,  stiff,  heartpehaped,  ^Mling 


in  a  point,  pale  groen  above  and  grey  below ;  a 
floral  footstelk  comes  out  a  little  below  tbe  first 

division  of  the  stem,  and  divides  into  smaller  foot- 
stalks ;  and  a  flower  is  produced  from  each  of  the 
smaller  footstalks,  and  has  four  cruciform  petals, 
of  a  dark  red  colour  in  tbeir  body,  with  yellow  j 
stripes  on  their  border.  The  flowers  have  a 
clustered,  droopintf,  and  very  handsome  appear- 
ance ;  their  nectaries  are  peculiar  in  form,  and 
very  ridi  in  honey ;  and  their  incipient  seed-vessel  , 
becomes  a  slender  pod,  containing  manj  oblong 
seeds.  The  plant  blooms  in  April  and  3!ay :  and 
if  kept  in  the  shade,  may  be  raade  to  tlourith  till 
August.  One  curious  species,  the  six-etamened, 
was  recently  introduced  from  North  America; 

and  three  Fomcwhat  han.-lsomc  species  were  in- 
tr  i'hiee'l  a  few  years  ag"  frMm  .Tapan. 

liAimOW.  An  implemeut  of  land  carriage. 
Yet  the  name  is  so  very  loosely  and  extensively 
applied  as  to  designate  any  one  of  numerous  im- 
plements of  carriage,  two-wheeled,  one-whet-dc-d, 
and  wheellcss.  A  two- wheeled  barrow  for  ordi- 
nary out-of-door  carriage  is  pimped  nearly  like  a 
miniature  cart,  with  the  addition  of  two  support-  , 
incT  feet ;  and.  w  hen  about  a  yard  in  diameter,  is  ' 
extremely  convenient  for  the  carriage  of  suiall 
loads  either  in  dties  or  upon  fiurms.  A  common 
one-wheeled  box  barrow  may  be  of  various  shapes 
and  sizes,  and  either  light  or  heavy;  and  i>  an 
indispensable  implement  on  the  iiiiiiiic  estabLu»h- 
mcnt  of  a  cottage-farm,  and  a  very  useful  imple- 
ment in  much  of  the  home  carriage  of  a  Isoge 
farmery.  A  light-sparred  open  one-wh  i  Kd  bar- 
row is  the  most  economical  and  convenient  im-  . 
pleinent  for  conveying  the  com  of  a  rick  from  the  I 
rick -yard  up  the  gangway  into  the  threshing- 
barn.  The  two-wheeled  load-barrow,  with  small, 
low-wheels,  li.xed  with  their  axle  near  .the  lower 
and  scooped  extremity  of  the  machine,  is  emi- 
nently servicable  for  moving  full  sacks  of  grain 
in  the  corn-barn,  in  the  granary,  or  in  flour- 
mills.  A  box  h;ind-1iarrow,  carried  botwc-on  two 
men,  is  sometimes  necessary  for  carrying  earth  or 
manure  on  wet  land ;  and  an  open  hand-barrow 
is  used,  on  very  many  farmeries,  for  conveying 
farm-yard  maaoie  from  the  cattie-honses  to  the 
dung-heap, 

BARROW.  A  tumulus  or  huge  mound  of 
earth,  raised,  in  ancient  times,  over  the  body  of 
a  warrior.  Many  ancient  barrows  still  exist  on 
the  plains  of  Wiltshire,  on  the  hills  of  Surrey, 
Sussex,  and  other  Engliidi  counties,  and  among 
the  valleys,  glens,  and  mountains  of  Scotland. 

BARS.  The  portions  of  the  hoof-sole  of  horses, 
which  are  reflected  inwards,  and  which  f^na 
arches  between  the  frog  and  the  quarters.  Tbe 
bars  of  the  mouth  are  the  fleshy  rows  wbidi  na 
across  the  motiths  of  horses,  and  readi  almost  to  ' 
the  palate.  The  bars  of  tlie  mouth  are  very  dis- 
tinguishable in  young  horses.  ' 

BAR^HOE.  A  horse-shoe  of  particttUu*  con- 
struction, adapted  to  a  tender  foot,  and  designed  i 
to  protect  a  sore  or  weak  point  from  pressure,  by 
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CMuiiig  the  whole  weight  of  the  limb  to  be  home  | 
hf  the  other  portions  of  the  sole.    Ite  chief  fea- 

tnro  is  a  continuation  of  the  common  shoe  ronnd 
tlie  heels;  and  its  principnl  tise  is  in  casus  of 
Cum,  eaud-crack,  aud  pumiced  feet;  but  it  requires 
to  be  made  thick,  and  tometimeB  proescoTe^y  in- 
juriously on  the  heels. 

UARTH.  A  vrnrm  cnclosiue  or  sheltered  p«B- 
tuie  for  calves  or  lamlj«. 

BABTOK)  or  Babuv.  The  yud  of  a  fiyrtn- 

hou.«c. 

BARTSIA.  A  genns  of  ornnmental  annnnl 
pl&nts,  of  the  figwort  tribe.  Three  gpecii^s  are 
nMiTei  of  Orest  Britain  ;^he  Tiaoous,  growing 
in  manhes,  and  luiving  a  Tellow  flower;  the 

alpine,  growinfr  beside  mountain  strcaras.  and 
1  biiviDg  a  purple  flower;  and  the  odontites,  gruw- 
i  ing  on  meadows  and  pa8turei,and  having  a  pink 
flower.  They  grow  to  the  height  of  fnm  6  to  9 
inches,  and  hlwni  in  July. 

BARYTES.    The  name  of  one  of  the  earths ; 
bom  a  Greek  word  siguifyiug  /tmtfj/f  on  account 
I  of  the  great  weight  of  ite  add  combinatione.  It 
i?  procured  either  from  the  native  sulphate  of 
I  bar)1;es,  by  exposing  its  powder  to  a  red  heat  with 
charcoal,  and  l»y  forming  from  tlie  resulting  sul- 
I  phiuet  a  nitrate,  which  is  decomposed  hy  heat ; 
'  or  finni  the  native  oirbonate,  by  dissolving  it  in 
nitric  add,  and.  in  like  manner,  subjecting  it  to 
\iv&.L    Thus  obtained,  barytes  has  a  spccitic 
gravity  of  4,  is  of  a  grey  ooloor,  has  a  caustic 
taste,  and  slakes  on  exposure  to  the  air,  like  lime, 
yiing  to  powder  from  the  absorption  of  water. 
It  is  aehible  in  25  {Mtrts  at  6U°,  and  in  the  pro- 
portion of  neulj  half  its  weight  at  fitt*.  The 
I  Mfaitbn,  on  cooling,  affittds  prismatic  crystals. 

Its  watery  s^bitirn  pr,>.we9>?f'«i,  distinctly,  alkaline 
I  properties,  clmnging  the  vegetable  blues  to  green, 
aod  acquiring  a  film  npon  its  snrfhoe,  when  ex- 
1  posed  to  the  va,  from  the  absorption  of  carbonic 
j  acid.  It  operates  as  a  virulent  poison  when  taken 
into  the  stomach.    To  the  flame  of  alcohol  it  im  - 
I  p^rts  a  yellow  colour,  which,  together  with  its 
|i  gnat  MinUIily  in  water,  serves  to  distingoish  it 
'  from  the  other  earths.    It  is  useful  in  chemical 
aaaljsis,  in  consequence  of  its  property  of  uniting 
I  by  fuaon  with  several  of  the  earths  and  metallic 
(ajii»,  and  rendering  them  sohiUe  in  adds  or 
j;  witer.    Barytes  has  been  decomposed  by  the 
,)  agency  of  galvanism,  and  ascertained  to  be  the 
.  oiyde  of  a  peculiar  metal,  to  which  Sir  Humphrey 
||  Ihiyy  has  given  the  name  of  barium.    It  has  a 
white  colour,  with  a  metallic  lustre,  resembling 
tl.at  of  -silver.   Exposed  to  the  air,  or  thruwn  iu- 
I  to  water,  it  absorbs  oxygen,  and  is  converted  into 
'  buytea— It  combines  with  the  acids,  and  forms 
;i  a  nriety  of  lalts,  two  of  which,  the  carbon- 
ate and  the  sulphate,  are  found  abundantly  in 
'  nature.   The  tirst  of  these  is  called,  in  mineral- 
ogy, Witherite,  from  Dr.  Withering,  its  discoverer, 
i  It  is  commoaly  flbrons  or  bfaided  in  its  straeture, 
occaaonally  including  small  cavities  lined  with 
I  ntiaote  ciyilabL    It  is  whifeiflh,  translucent,  and 


glistening.  Specific  gravity,  4'3.  It  is  composed  ( 
of  barytes,  78,  and  carbonic  add,  22.    Like  all 
otiier  Halts  of  barytef^  (with  one  exc^ptim).  the 
carbonate  is  a  virulent  poison,  and  has  often 
proved  fatal  to  domestic  fowls  and  animals  who 
have  acddentaUy  swallowed  it,  about  the  mines 
where  it  occurs.    Its  principal  localities  are  in 
the  north  of  England,  where  it  is  found  in  lead 
mines :  it  also  occurs  in  Styria,  Salzljurg,  and 
Siberia.    It  is  need  to  obtain  the  poxe  harjrtes, 
and  those  salts  of  this  earth  which  are  employed 
a?*  chi-niical  tost?!,  and  for  the  purnoKPg  of  scientific 
illustration. — The  sulphate  of  liarytcs,  called,  in  i 
mineralogy,  hsai-jz-yxti-^  is  found  abundantly  in  \ 
almost  cTeiy  country,  nsnaJIy  accompanying  ga-  ] 

lena.  or  common  lead  ore,  of  wbieh  it  friMju.  ntly 
forms  the  gangue.  It  is  often  beautifully  crystal-  . 
Used  under  a  variety  of  forms,  doriyed  from  a 
right  rhombic  prism  of  101^  48*,  and  78^  18',  but  | 
is  more  generally  lamellar  or  compact.     It  pre- 
sents numerous  colours,  of  which  white  is  the 
most  frequent.   It  is  tranoluceat,  and  sometimes 
traniparent,  capable  of  bdng  icratohed  by  the 
knife,  and  of  a  specific  gravity  of  4'7.    Like  tlie 
artificial  sulphate  of  barytes,  it  is  insoluble,  and  | 
is  the  only  suit  of  this  earth  wliidi  is  not  poison-  , 
ous.  It  oonrists  of  67  parts  barytes,  and  33  sul- 
phuric acid.    It  is  employed,  though  l^s  e.\ ten- 
si  voly,  for  the  same  purposes  as  the  carbonate, 
and  was  formerly  used,  by  Mr.  Wedge  wood,  in 
the  manufacture  of  his  beautiful  jasper  ware. — 
fibrous  variety  of  heavy-spar,  called  Bologniaa 
^one,  and  whicli  occurs,  imbedded  in  small  nodu- 
lar masses,  in  a  mail  near  Bologna,  has  the  re- 
markable property  of  becoming  phosphorescent 
by  calcination.-'Theartifidal  sulphate  of  barytes 
form"  I  liv  adding  sulphuric  acid  ti>  the  carlcnate 
of  liarytes,  is  employed  for  the  purpose  of  paint-  ' 
ing  in  water-colours,  and  is  the  most  beautiful 
white  now  in  uoe.    It  is  known  by  the  name  of 
Permanent  white.    The  same  substance  is  nmch 
valued  for  marking  bottles  in  chemical  labora- 
tories, where  tiie  acid  vapours  destroy  common  i 
ink,  SAid  for  labdling  articles  kept  in  cellars  and  | 
moist  places.    In  order  to  be  applied,  it  is  mixed 
up  with  spirits  of  turpentine  and  linseed  oil,  to 
the  consistence  of  common  paint,  when  it  is  laid 
on  with  a  brush.  If  a  bhusk  marking  material  is 
preferred,  this  may  he  rendered  so  by  the  addi- 
tion of  a  little  lampblack.    The  nitrate  of  larjtes 
is  formed  by  dissolving  the  native  carbonate  in 
diluted  nitric  acid,  and  crystalHsefl  on  evapora- 
tion.  It  is  soluble  in  10  or  12  parts  of  water,  at 
(;u°,  and  in  3  or  -J  parts  at  21  •J'*.- The  .h ,f 
fxjiytes,  in  like  manne  r,  is  produced  by  submitting  j 
the  carbonatu  to  the  action  of  dilute  muriatic  ' 
add.    It  is  mudi  more  soluble  than  the  nitrate.  { 
f^dutions  of  both  these  salts  are  of  great  impor- 
tance in  analytical  proces.ses,  for  the  dc  tection  of 
sulphuric  acid;  the  barytes  forming,  with  that 
add,  an  ineoluble  predpitate,  whOe  the  nitric  or 
muriatic  add  neutralizes  the  base.   The  muriate 
of  barytes  is  employed  with  advantage  aa  a  medi» 
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cine,  in  tbe  tFOktment  of  Berofaloiift  diseuet. 

though,  from  its  poisonous  nature,  ^eftt  caution 

18  requisite  in  its  administration. 

BASALT.  A  rock  of  igneous  origin,  and  very 
eztouiTe  occurrenoe.  The  oolour  of  this  rook  is 
dark  greyish  hluk,  <V  bfOWaisb  gvey.  It  is  found 

in  larp^c  shapeless  masses,  or  in  columnar  prisms, 
with  from  three  to  nine  faceft.  These  columns  are 
of  all  sizes,  ft<m  a  taw  indies  to  setnent  Ibet  in 
diainotc-r,  and  sometimos  four  hundred  ftet  in 
hc'iglit.  They  are  cotnposed  of  joints,  or  blocks 
of  tbe  game  angular  shapes,  resting  one  upon 
another.  The  texture  of  basalt  is  line  grained, 
or  compact,  and  it  consists  of  an  intimate  mixture 
of  a  number  of  other  minerals,  among  which  may 
'  I  be  distinguished  angite  or  hurnlilende,  labrador- 

i'  I  itu  or  uepheliu,  magnetic  and  titauiierous  iron 
I  ore,  olivine  and  one  or  more  ie<ditee,  all  of  whidi 
.  I  often  occur  separated  in  the  basalt.    C.  Gmelin 
I  was  the  first  to  show  that  basalt  consists  of 
I  two  portions,  one  of  which  is  decomposable  by 
I  acidsi  the  other  noi  All  later  chemical  investir 
I  gations  have  been  basod  on  this  fact,  bat  without 
I  yet  being  able  to  separate  or  distinguish,  with 
j  sufficient  accuracy,  the  different  minerals  of 
<  which  it  is  composed ;  for,  if  a  dQute  acid  be 
employed,  olivine  and  magnetic  iron  ore  are  only 
imperfectly  decomposed,  while,  l>y  a  stronger 
I  acid,  portions  of  augite  and  labrudorite  arc,  at 
I  the  same  time,  also  attacked.    From  the  same 
reason,  it  is  also  difficult  to  determine  the  par- 
'  ticular  species  of  zeolite  which  it  contains.  Ilasalt 
I  is  distinguished  from  lava  by  its  content  of  water, 
which  averages  about  2*5  per  cent.,  and  of  which 
lava  onlf  emitains  hygroeoo^eal  portions. 

BASE,  or  R  vsr?.     Any  substauoe  capable  of 
combinirt^j  with  acids,  and  neutralizing  more  or 
Less  tiieir  add  properties,  and  thus  forming  salts 
with  fhem.  Everjr  true  salt*  therefore,  consists 
of  an  acid  and  a  base,  or,  in  electro-chemical 
language,  of  an  electro- negative  and  electrw-posi- 
tive  ingredient:  sec  article  Salxs.   The  alkalies 
possess,  therefore,  in  the  highest  degree,  tbe 
character  of  bases,  and  the  latter  word  is  only  a 
wider  extension  of  the  term  alkali,  from  the  sup- 
position that  the  alkaline  ingredient  of  a  sidt 
constituted  its  most  important  and  ohaxnefestistic 
part,  or  the  basis  of  it.   For  the  same  reason,  the 
term  basis  is  often,  but  less  frequently,  extended 
to  the  electro-p(Mitivo  element  of  the  alkalies 
themselves,  or  of  any  other  binary  compound,  in 
which  latUr  sense  it  becomes  s^ynonymous  irilh 
radical;  thus,  potassium  is  said  to  be  the  metallic 
irr«/.«  or  radical  of  jwtassa  foxido  of  potassitnn) 
and  of  chloride  of  potassium.    As  the  term  salt 
I  was  eitended  beyond  oxysalts  to  other  ternary 
compounds,  such  as  solpho-salts,  chloro-salts,  &c., 
I  it  has  also  become  nccespary  to  extend  the  term 
1 1  base  to  the  electro-positive  ingredient  in  these 
I  salts,  and  we  thos  distinguish  betwem  ozy-bases, 
i  sulpho-basus,  chloro-bases,  &c.   Thus,  oxide  of 
1    copper  is  an  oxy-base,  because  it  combines  with 
I  oxacids,  such  as  arsenic  acid,  forming  an  oxysolt,  | 
[l  ._   _  ,    


the  arseniate^  or  mora  oemectlf,  the  oxy-aneni- 
ate  of  copper ;  while  the  sulphuret  of  copper  is  a 

sulpho-ba^e,  eorobining  with  sulph-acids  as,  for 
instance,  with  sulpharaenic  acid  to  a  sulpho-Mli, 
the  su]|dnrseniatc  of  copper.  Uadar  ifae  tetm 
oxybaaei,  <at  simply  bases,  as  they  often  arc  called. 

where  no  reference  is  made  to  other  kinds  nf 
ba&es  (auch  as  sulpho-bascs,  &c.),  are,  therefore, 
comprehended  the  alkalies,  the  aUcalina  eaitli^  \ 
the  earths,  and  generally  all  those  oxidea  wbiA 
are  capable  of  combining  with,  and  more  or  leas 
neutralizing  oxacids,  and  forming  salts  with  them, 
such  as  the  oxides  of  iron,  copper,       for  which 
vre  refer  to  the  diffennt  metals.  To  tfaia  dsMsef 
bases  belong  also  a  class  of  organic,  nitro^enons 
substances  mostly  obtained  from  plants,  or  arti- 
(iciully  produced,  which  have  all  the  properties  of 
the  nwtallio  or  inorganic  bases,  and  an  mftJblk  of 
replacing  them  in  their  combinationa.  Tlieae  are 
termed  vegetal'h'nlhtUfs^^r  a^h'^^lJA-.  see  Ai.kai/»id. 
But  their  character  m  oxidi:s  or  oxybasos  is  even  , 
more  dottbtfbl  than  that  of  ammonia  (or  oxide  of 
ammonium),  with  which  they  seem  to  hare  an 
aruilogons  constitiitioii,  while  their  basic  pr»<p-r- 
ties,  at  the  same  time,  seem  dependent  on  the 
amount  of  nitrogen  which  they  contain.  The 
oxides  of  ethyl  (ether)  and  methyl  form  uuoth*^r 
chxsA  of  organic  bases,  whieh  may  be  combined 
with  acids  and  neutralize  their  acid  properties, 
and  are  therefore  also  called  organic  bases,  but 
their  oomlnnation  with  ^  adds  differ  considor 
aldy  in  their  nature  from  the  ordinary  inorganic 
salts  l«y  not  allowing  their  aeids  or  bases  to  be 
replaced  or  exchanged,  with  the  same  facility,  by 
single  nx  double  affinity  for  other  baass  or  aoida 

BASELLA.   a  genus  of  tender  twining  plants,  . ' 
of  the  goosefoot  tribe.    Five  species,  the  white, 
the  red,  the  black,  the  shining,  and  the  heart-  , 
leaved,  are  cultiTated  for  various  purposes  in 
India  and  China ;  and  two  species  are  groirn  as 
ornamental  stove  plants  in  Great  Britain.  The 
kind  longest  known  in  Britain  has  a  strong, 
thick,  suceoleat  stem,  and  deep  purple-dolenred  < 
leaves;  and  is  popularly  called  climbing  night-  |i 
shade  or  Malabar  night-sha'b  .    The  juice  of  tha 
berries  yields  a  boautiful  but  fugitivf  .Jve.  M 

BASIL, — botanically  Ocymum.    A  genus  of  ' 
pbints,  of  tbe  llp-flowend<  tribe.  The  oonmMm  !  | 
basil,  usually  called  sweet  basil,  Ocjfmum  basUi-  'i 
cum,  is  a  tender,  aromjitic  h<^rb,  used  for  soups, 
salads,  and  other  culinary  purposes,  and  particu-  . 
larly  noted  for  imparting  to  meek  tarUe  aoups  > 
their  peculiar  grateful  flavour.    It  is  an  annual,  ^ ' 
and  a  native  of  India,  and  was  introduced  to  ij 
Gr<^t  Britain  about  the  middle  of  the  16th  cen- 
tury. Its  stem  is  brandling,  haixy,  quadfaagtt>  '  I 
lar,  and  about  a  foot  in  height ;  its  branches  are  ! , 
luiiry  and  quadranguhir,  and  are  produced  in 
mutually  opposite  pai  rs,  all  the  way  up  the  stem ;  ' 
its  leavsa  are  oval,  spear-shaped,  dcntated,  and  | 
ending  in  acute  points ;  and  the  whole  plant  has  | 
a  strong  aromatic  flavour  similar  to  that  of  cloves,  j 
Its  principal  varieties  are  common  basil,  with  i 
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terj  dark  green  leaves,  and  a  violet -coloured 
thnrar;  oaried^eaTttd  baril,  irith  thort  spikes  of 
flowen;  middle  basil,  with  a  citron  flavour; 
ttodded-lenved  basil  ;  and  basil,  with  leaves  of 

I  thiw  colours.   All  the  vanetks  are  propagated 

j  ftommdsMnra  la  Huvli  on  a  moderate  hot-bed  ; 
and  the  joong  plants  are  first  transplanted  into 

!  rinother  moderate  hot-bed,  and  aflerwardf?,  in 
May,  are  njiiioved,  with  balls  of  earth,  to  the 

,  open  groiind. — The  greater  or  clove-^oented  basil 
is  Terjr  generally  regarded  ae  a  'variety  of  the 
common  basil  ;  but  it  is  larger  in  size,  and  pos- 
fL'5s<>5  some  oy)8ervablv' different  characters.  Its 

,  stem  hdes  to  the  height  of  Ih  inches;  its  leaves 

■  tiebfge,  oval,  and  imooth;  and  lie  flowen  are 
produced  in  whorled  spikes  of  5  or  6  inches  in 
length  from  the  top  <>f  the  stem,  and  in  smaller 
whorl^  spikes  from  the  ends  of  the  branches ; 
kat,  in  an  other  reqieete,  it  doeely  reeemblee 
MDmon  basiL  Its  principal  varieties  are  the 
pnrple  fringed-loaved,  the  green  fringed-leaved, 

'  the  Urgd-kaved,  and  the  green  studded-leaved. 

— Tbekaet  basil,  or  bush  basil,  Oc>/mwm  mini- 
I  mum,  is  a  low  bushy  annual  of  from  6  to  12  inches 

in  hi'ii^lit.  Its  liranches  spread  out  from  the 
:  kxrer  as  well  aa  the  upper  parts  of  the  stem ;  its 

Iwed  has  aa  orbionUr  ootUne ;  its  leaves  are 

■  mail,  oval,  and  smooth,  and  stand  opposite  to 
one  another  on  short  fi>otF-:in.s:  and  its  flowers 

:.  are  produced  in  whorls  toward  the  top  of  the 
branches. — The  hoary  and  the  pilose  species  are 

'  anaasls  of  rimilar  hi^ts  to  the  oommon  speolei, 
but  are  nnt  cultivated  in  the  kitchen  garden. 

I  Fifteen  or  ?ixteen  other  <.p.Ti'>«.  some  annual, 
'  some  bieuuiai,  some  pereuniai,  and  ail  tender,  ure 

gmra  in  Great  Britain;  bat,  exoepting  three  or 
lonr  which  rank  as  omamentsi  plants,  they  are 

I I  quite  devoid  of  interest. 

BASIL  (WiLli), — ^botanicftlly  CZi/io/c^O(^i'um.  A 
I  feiniB  of  hardy,  perennial,  herfaaoeons  plants,  of 
the  Kp-flowered  tribe.   The  eommon  species, 
nintpc.d>''ir„  grows  wild  by  the  side  of 

,|  hedges  and  m  thiukets,  in  most  parts  of  £aglaad. 
)  Ittrootisfibrona,  and  sends np  several  stiff  sqnare 
.  itsms  to  the  height  of  18  inches ;  the  branches 
I  sire  produced  laterally  near  the  top  of  the  f^ems  ; 
^  the  leaves  are  oval,  hairy,  and  in  mutually  op- 
.  poate  pairs ;  and  the  flowers  are  produced  in 
'  whoris  or  heads,  one  at  the  top  the  stem,  and 
\  ^cnprnlly  one  al:->)  nt  the  joint  next  the  top. 
'  5ojn«  of  the  flowers  are  purple,  others  are  white, 
I  most  are  pink,  and  all  appear  from  June  till 
Aogost.  The  plant  is  sBfhtlf  aromatle,  hss  a 
I  fragrant  and  refreshing  odour,  prows  luxuriantly 
under  culture,  and  is  well-known  in  kitchen 
[  gurdtfus.  Two  other  species  are  cultivated  in 
I  Biitsfai,  tte  Egjrptian  and  the  origMiaDi-leaved, 
'  the  former  from  EgTP^,  and  the  latter  from  the 
south  of  Europe. 

BASIL  THY M£,— botanically A cynos mlgarit. 
in  ladigenoos,  oimunental,  snnnal  plant)  of  the 
Up-flowered  family.  It  was  formerly  regarded 
as  a  gpeoiesof  thj^ne,  and  osUed  Thymm  m^nM* 


It  has  a  height  of  only  6  or  8  inches  ]  is  spread- 
ing and  maoh  bnnohed;  its  leaves  ars  aoate, 
serrated,  and  slightly  aromatic ;  and  its  flowers 
provr  in  whorls,  and  have  a  bluish  colour,  tipped 
with  white  and  daric  purple.  The  plant  fre- 
quently ocenn  in  cultivated  fieilds,  and  at  the 
fwit  of  dry  hedges ;  and  is  speciaUj  IttXUriant  on 
sandy,  pravelly,  and  chalky  soils. 

BA81L1C0N.  An  ointment,  made  of  resin, 
bees'  wax,  and  olive  oiL  It  is  a  good  digestive 
ointment  for  cattle  wounds  vrhidi  will  not  retdilj 
heal ;  and,  when  a  little  turpentine  and  verdigris 
are  added  to  its  oompositiou,  it  acts  as  a  good 
Btiinulant. 

BASIN,  or  Bason.  A  leservoir  or  artittdal 

pond,  for  the  retention  of  water  in  a  garden,  or 
on  the  home-ground  of  a  iarmezy,  for  either  use 
or  oraamenk. 

BASKET.  A  ntenril  fbr  hoUQng  dry  goods, 
or  a  vehiole  for  their  hand-carriage.  Baskets  are 
made  generally  of  the  twips  of  willows,  but  some- 
times of  the  twigs  of  birch,  hazel,  and  other  elastic 
brushwood,  splinters  of  elastio  timber,  calms  of 
strong  grass,  and  stems  of  rushes  and  other  bo  ft 
filamentotis  plants.  They  are  constnieted  like- 
wise of  a  great  variety  of  shapes  and  sizes,  and 
for  a  vast  multiplicity  and  dtvexsiij  of  nses. 
Most  of  the  multitudinous  basket  of  the  regular 
basket-maker,  are  too  ornamental  and  coi^tly  to 
suit  the  purposes  of  a  farm ;  but  numerous  coarse 
kinds  of  osier  baskets,  from  the  small  fruit  pot- 
tle to  the  large  potato  basket,  or  the  still  larger 
pannier,  are  of  eminent  service.  They  are  too 
wlU  known,  however,  to  need  any  description. 

BASS.  The  material  of  packing-mats,  used  in 
stripes  for  Ugatores  to  growing  plants.  Any 
gardener  who  cannot  readily  obtain  a  supply  of 
?>a!»s,  may  easily  prepare  it  for  himself  fr.nn  the 
loppings  of  lime-trees.  Any  branches  of  lime- 
tree,  from  an  inch  in  diameter  to  the  la^^  ob- 
tainable siae,  may  be  steeped  three  months  in  a 
ditch  or  pond,  and  afterwards  dried ;  and  tludr 
bark,  if  it  then  be  peeled  off  in  stripes,  and 
washed  in  dean  water,  will  be  found  to  be  Tery 
strong  and  tough  bass. 

BASSIA.  A  small  genus  of  tender,  evetgrsea 
trees,  of  the  sapota  tribe.  Three  species,  the 
long-leaved,  the  broad-leaved,  and  the  butter* 
bearing,  have  been  introduced  to  Great  Britain, 
the  la.st  from  Nepnn!  and  the  other  two  from 
Ilindostan.  All  gjow  to  the  height  of  about  40 
feet,  and  have  a  beautiful  appearance.  Their 
flowers  axe  sweet,  singular-looking,  and  uaefiil; 
they  are  collected  in  great  quantities,  and  used 
for  various  purpoaes,  in  many  parts  of  India ;  in 
Tranquebar,  they  are  bruised,  boiled  to  a  jelly, 
form^  into  baUs,  and  bartered  by  the  nativea 
for  rice  and  fish ;  in  Bahar  and  some  parts  of  the 
r^i rears,  they  arc  dried  in  the  Kun,  till  they  ac- 
quire a  tlavour  like  raisins,  and  are  sent  over  all 
the  Ifahratta  countries,  in  the  same  manner  as 
raisins  are  in  Europe;  and  at  Cbatra,  in  various 
other  parts  of  Upper  India,  and  in  some  districts 
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of  Lower  HindoBtan,  they  ne  used  for  tiie  dirtil* 

lation  of  spirituous  liquors.  Aa  expressed  oil  is 
obtained  from  the  olive-shapod  seoils  the  five- 
oelled  fruit  of  Bcmia  Umgi/olia,  and  is  used  by 
the  common  people  of  India,  for  homing  in 
lamps,  for  the  making  of  iini  as  a  substitute 
for  f^heo.  A  sirnllar  produci;  cf  the  Nopaul  spe- 
cies is  alluded  to  in  its  specitio  name  of  butter- 
bearing.  The  juice  of  the  hark  of  the  long- 
leaved  apecies  is  prescribed  hj  Indian  practition- 
ers in  cases  of  rheumatism.  The  timber  is  used 
for  house-building,  for  doors,  windows,  and  other 
purposes. 

BASTARD.  The  Romans  diatinguiahed  two 

kinds  of  natural  children — nothi,  the  issue  of 
concubinai^e,  nnd  .yyifrh',  the  children  of  prosti- 
tutes ;  the  turtner  could  inherit  from  tiie  mother, 
and  were  entitled  to  support  from  the  father ;  the 
latter  had  no  daims  whatever  to  support,  /g  non 
halet pairem.  ciu  jxiter     popnltijt.  The  .\thenians 
treated  all  bastards  with  extreme  rigour.  By  the 
hiws  of  Solon,  they  were  denied  the  rights  of  dti> 
zenship.    A  law  of  Pericles  «)rdered  the  sale  of 
6,000  bastards  as  slaves.    What  rendered  tliese 
regubitions  more  severe  was,  that  not  only  the 
iseae  of  oonoahinage  and  adultery,  but  all  ehil* 
dim  whose  parents  were  not  both  Athenians, 
were  considered  bastards  at  Athens.  Thus 
Themistocles,  whose  mother  was  a  native  of 
Halicarnassus,  was  deemed  a  budtard.   The  law, 
as  might  be  expected,  waa  oft^  set  aside  by  the 
influence  of  powerful  citizens.    Pericles  himself 
I  had  it  repealed  in  favour  of  bis  child  by  .\?pasia, 
after  he  had  lost  his  legitimate  children  by  the 
plagtie.  Hht  condition  of  bastards  has  been  dif- 
j    fereut  in  different  periods  of  .modern  history. 
Among  the  Goths  and  Franks,  they  were  per- 
mitted to  inherit  from  the  father.   Thiery,  the 
natural  son  of  dovis,  inherited  a  share  of  his 
father*s  conquests.    William  the  Conqueror,  nft> 
tural  son  of  Robert  I.,  duke  of  Normandy,  and 
I    of  Arlette,  daughter  of  a  furrier  of  Falaise,  in- 
I   herited  Iiis  fiither's  dominiont.  He-  oalled  him* 
self  WilUniiu^y  coiinotneiito  Batardua.   The  cele- 
brated Dunois  styled  himself,  in  his  letters,  '  the 
bastard  of  Orleans.*    In  Spain,  bastards  have  al- 
ways been  capable  of  inheriting.   The  bastardy 
of  Henij  of  Transtamare  did  not  prevent  his 
accession  to  the  throne  of  Castile.    In  France, 
tho  condition  of  bastards  was  formerly  very  dif- 
ferent in  the  diil'ereut  provinces.   Since  the  re- 
I   Tolution,  it  has  been  regulated  in  n  nnifiwm 
I    manner  by  the  general  law  of  the  kingdom.  The 
1    Code  civil  thus  fixes  their  najhts :  If  the  father  or 
mother  leave  l<^timate  descendants,  the  bastard 
is  entitled  to  one4hird  of  the  porUon  he  would 
have  inherited  had  he  been  a  lawful  child ;  if  the 
father  or  mother  die  without  descendants,  but 
leave  ascendants,  or  brothers  or  sisters,  then  he 
ia  entitled  to  oneJialf  of  saoh  a  portion ;  if  the 
&ther  or  mother  leave  no  ascendants  nor  de- 
scendants, nor  brothers  n^  r  sisters,  he  is  entitled 
I   to  three-quarters  of  such  a  portion;  and  if  the 


father  w  mothv  leftve  no  rdationa  wifhtn  the  ' 
degrees  of  snooeMum,  he  is  entitled  to  the  whde  ' 

property.    These  regulations  do  not  apply  to  the 
issue  of  an  incestuous  or  adulterous  connexion. 
The  law  allows  no  civil  privileges  to  individuals 
who  owe  their  existence  to  the  violation  of  hnman  ' 
and  divine  laws;  it  grants  them  only  siipp'>rt. 
According  to  the  ancient  customs,  the  bastards 
of  kings,  acknowledged  by  their  &di«t%  woe 
princes ;  those  of  princes  were  gentlemen.   Sev-  , 
end  distin^rnished  men,  and  fabulous  heroes, 
have  been  bastards  —  William,  who  conquered 
England ;  Dunols,  who  delivered  France  ;  the  | 
duke  of  Tenddme,  the  duke  of  BerwUA,  the  nai>>  I 
shal  Saxe ;  Bacchus,  Hercules,  and  Romulus. 

Ey  tTio  common  law  of  England,  a  child  l-oru 
aftt^r  marriage,  however  soon,  is  legitimate,  ur  at 
least  he  is  presnmed  to  be  so;  fee  one  bom  in 
wedlock,  and  long  enough  after  the  marriage  to 
admit  of  the  period  of  gestation,  may  still  be 
proved  ill^timate,  in  case  of  absence  and  non- 
access  of  the  husband,  and  under  some  oilier  di- 
cumstances.  According  to  the  oommon  law,  a 
bastard  is  not  the  heir  of  any  one ;  and,  on  the 
other  hand,  his  only  heirs  are  his  children  bom 
in  wedlock,  and  thehr  deacendanta.  Aooording  to 
the  Roman  law,  one  bom  out  of  wedlock  nxight 
be  legitimated  by  subsequent  marriagjc  and  ac- 
knowledgment of  his  parents.  In  12^,  the  K&g- 
lish  prelates  proposed  the  introduction  of  the 
Roman  law,  in  this  nspect,  into  England,  to 
which  the  nobility  made  the  cclebnited  reply, 
Nol inn  'IS  levies  A  nijl mrrfare, — "  we  are  uawiJliog 
to  change  tlie  laws  of  England." 

The  prindpal  statutes  whdfy  or  ]»rtly  in  fstm 
on  the  subject  of  bastardy  before  the  14th  ef 
August,  1834,  were  18  Eliz.  cap.  3;  7  Jao.  I  cap. 
4}  6  Geo.  II.  cap.  31 ;  35  Geo.  III.  cap.  iul ;  49 
Geo.  III.  cap.  68 ;  50  Geo.  III.  cap.  51 ;  54  Geo. 
UL  cap.  17(1   The  only  object  of  affiliation  as 
recognised  by  these  enactments  is  indemnity  t<» 
the  pariah  for  the  charges  of  maintenance  of  a 
bastard.    Ultoior  views  of  compenaailiig  tlie 
woman  for  the  injury  inflicted  on  her,  or  pmud^ 
in^^  seduction  by  throwing  a  burthen  on  the 
father,  are  not  anywhere  to  be  discovered,  in 
the  whole  of  the  law,  as  it  existed  prior  to 
the  4  and  5  WilL  IT.  cap.  70,  there  is  no  tcMS  of 
those  enactments  for  the  punishment  of  s<'dtic- 
tion,  and  that  compassionate  regard  for  the  frajlty 
of  the  weaker  sex  which  the  Puor-law  amend- 
ment aot     by  many  pertoiis  iupposad  to  have 
80  mercilessly  and  recklessly  blotted  out  of  the 
statute-book.    "  That  statute,"  says  Sir  Edmund 
Head,  whose  report  on  the  law  of  bastardy  we 
are  now  abridging, "  removed  oertidn  pen^ltiei 
from  the  mothors  of  chargeable  bastards,  and  OQ  >  \ 
the  other  hand  imposed  on  them  obligatiun!; 
which  they  were  not  formerly  subject.  It  aboi-  - 
ished  the  punishment  of  imprisonment  for  hav-  ■ 
ing  an  illegitimate  child  chargeable  to  a  pari^; 
and  by  causing  the  child  to  follow  the  sett!  urti? 
of  it«  mother,  oonferred  a  still  greater  boon  upon  j 
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her,  as  it  put  a  stop  to  the  practice  uf  hunting 
{  m  Qiifortttiutie  woman  from  parish  to  parish 
when  in  the  last  atage  of  helpless  pregnancy.  To 
me  the  language  of  the  minutp  of  tho  Poor-law 
I  coauniseiooers  of  the  Gih  of  March,  thu 
vnended  hiir  removed  the  punishment  which 
placed  such  conduct  in  the  class  of  criniest,  and 
;  simply  left  the  mother  to  bear  the  natural  con- 
aequenoM  of  vice  :  these  consequences  are  the 
burthen  of  supporting  the  child.    The  woman 
irbo  has  neglected  to  take  the  precautioti  of  le- 
ctiriiif;  l«y  the  legal  and  religions  p:\iu-tt(<n  of 
marrkge  a  protector  for  herself  and  her  oU- 
spring,  is  most  properly  supposed  to  assame  the 
dutifls  of  a  mother  without  the  rights  of  a  wife. 
But  it  is  objected  immediately,  that  you  cnW  on 
her  to  do  what  she  cannot  do,  viz.,  to  maintain 
her  child.    If  thia  be  so,  the  law  does  not  deny 
lier  reBof.  The  condition  of  entering  the  work- 
hi'Use  is  usually  impo^d  as  a  security  against 
wllfal  chargeability  in  this  as  in  many  other 
cases,  but  the  same  relief  which  is  extended  to 
^  destitution  of  other  Glasses  is  not  denied  to  the 
'  mother  of  an  Ulc^timate  child.    It  is  true,  that 
j  !.y  t!iL-  71st  soc.  of  4  and    Will  IV.  cap.  70,  all 
relief  granted  to  the  cbUd  13  declared  to  be 
gnoled  to  the  mother,  and  the  child  made  a 
pirt  of  her  family.   The  result  of  this  olause  is 
J  menly  t!i;it  th  j  mother  of  a  1  ;i-tnrd  is  put  on 
one  and  the  same  footing  with  destitute  widows. 

•  Prenuusly  she  was  far  more  advantageously 
ritoated.  She  nn^^t  separate  her  fkte  from  that 

•  I'f  h.T  otfspring  ;  if  relief  in  tho  workhouse  was 
otftrvd  to  thr  child  sin  ci>uld  ivfu-i"  to  go  in.  If 
she  ran  away  aud  left  her  illegitimate  child 
fihaigeaUe,  the  Tagrant  act  was  not  applioable 
t,o  her  case,  for  a  bastard  was  not  legally  part  of 
her  '  fatuily.'  while  a  widow  for  a  similar  act 
might  have  been  treated  as  a  critninaL 

**  However,  it  is  not  perhaps  the  law  as  it  ex- 
iitctl  liofore  1834  which  is  regretted,  so  imuh  as 
the  spirit  in  which  it  was  administered.  Tlio  prin- 
cipal ground  of  complaint  against  the  Poor-law 
imendment  act,  on  the  part  at  least  of  those  who 
know  what  the  law  was  before  and  after  that  sta- 
tute, is  the  cluinge  wliich  is  i  fTfctL-d  in  tho  facility 
for  afSliating  bastard  children.  The  fictitious 
diargealiility,  the  ex  parte  proceeding  against 
'  the  pntatiTo  Ihther,  and  the  power  to  two  ju^ 
tices  to  make  an  order,  were  abolished.  In  their 
piaoe  was  substituted  a  mode  of  affiliating:  nt  the 
aext  practioible  quarter-sessions  after  chargc- 
•bilitjr,  hut  without  any  power  to  recover  the 
expenses ;  corroborative  evidence  was  required ; 
the  order  could  only  be  made  after  fourteen  days' 
notice  to  the  putative  father,  and  it  remained  iu 
hnt  onlj  until  the  ohild  was  seven  years  of  ago, 
if  it  was  so  loni;  cliargeable.  No  part  of  the 
money  thus  levied  froju  the  putative  father  could 
be  paid  to  the  mother.  It  is  difficult  to  conceive 
anything  less  consonant  to  the  principles  of  Eng- 
lish jurisprudence  than 'the  proceedings  under 
thee  Geo.  XL  cap.  31,  and  40  Geo.  III.  cap.  68: 


imprisonuieut  w;is  summarily  intlictod  on  the 
unsupported  oath  of  an  interested  person;  the 

whole  proceedings  were  <u-  furie ;  no  summons 
was  required,  and  no  oppit  tunity  for  confront- 
ing the  accuser  was  deemed  accci>sary  before 
commitment.  I  do  not  wish  my  moaning  to  be 
mistaken,"  continues  Sir  Edmund.  "  The  im- 
punity of  a  fath<  r  of  a  Ixv-tanl  fa  u ruing  that 
we  can  ascertain  wiio  he  be)  is  an  evil,  and  a 
considerable  evil ;  but.  whatever  our  sympathy 
with  the  woman  may  lead  us  to  wish,  I  much 
fear  that  it  j.>  >  lu  from  which  we  cannot  escapo, 
cxoi'pt  at  the  sacrifice  of  fioiaothing  still  more 
valuable.  Like  most  thiugs  iu  human  affairs, 
there  is  not  nnmixed  good  on  either  side ;  the 
question  is,  on  which  there'  is  the  greater  danger. 
The  risk  is  unil  iulitcdly  very  nmch  diminished 
by  enforcing  Htrictly  the  relief  lu  the  mother  by 
admisrion  into  the  wurkhouse,  with  her  child, 
and  by  no  othL»r  means.  She  can  then,  if  driven 
to  extremitit'.s  by  the  refn«!\l  of  tlie  putative 
father  to  provide  for  or  marry  her,  bring  the 
pemdties  of  the  law  on  hb  head,  only  by  making 
a  considerable  sacrifice  herself.  This  considera- 
tion brinc"?  n»e  to  the  snf'j'^ct  of  which  much  is 
heard  at  boards  of  guardians — the  hardship  ou 
the  rate-payers  of  cansing  them  to  support  two 
posons  instead  of  one.  The  wuman  may  be  able 
to  earn  her  own  liviiii^.  if  rt  !ieved  of  her  child. 
The  child  was,  under  tiie  oid  syctem,  put  out  to 
nurse  by  the  overseers,  at  Is.  Gd.  or  Ss.  a-week, 
and  the  burthen  on  the  parish  apparently  light* 
t  iled.  The  mother,  thus  placed  in  a  much  better 
situation  than  a  widow,  free  from  all  tr  ul  le  and 
all  maternal  obligations,  generally  went  out  to 
service,  perhaps  as  a  nurse,  and,  within  a  oertain 
time,  contrived  to  convince  the  rate-payers  t'  ut 
she  was  Tint  insensible  of  the  advantages  which 
they  liad  provided  for  her.  This  is  the  system 
which,  on  the  score  of  economy,  is  often  regretted. 
Tiie  good  sense  of  the  jml  lie  in  this  country  has 
r  i  ra  d  til  ■  inKtitiii  .n  of  those  foundling  hos- 
pitals common  ou  thu  continent ;  but,  at  the 
same  time,  it  thus  tacitly  submitted  to  an  ar- 
rangement which  turned  the  whole  country  into 
one  large  foundling  hospital. 

**  iSIr.  Laing,  in  hii?  rt  c  ent  tour  in  Sweden, 
gives  most  instructive  evidence  us  to  the  number 
and  causes  of  illegitimate  births  in  that  country. 
It  appears  that  the  proportion  of  illegitimate  to 
legitimate  births  in  all  Sweden,  from  1'>L'n  to 
1630,  is  as  1  in  Ui*^,  and  in  Jjtockholm  as  high 
as  I  to  Mr.  Laing  goes  on  to  remark:— 
'There  are  t\v«  minor  causes,  both,  however, 
showing  a  degiuJi  J  Tal  feeling,  vhich  were 
stated  to  me  as  contributing  much  to  tliis  lax 
state  of  female  morals.  One  is,  that  no  woman 
in  the  middle  or  higher  ranks,  or  who  can  allurd 
to  di>  ntherwise,  ever  nur-  's  lier  ow  u  child.  A 
girl  who  has  gt»t  a  child  ii  not  therefore  in  a 
worse,  but  in  a  better  situation,  as  she  is  pretty 
sure  of  getting  a  place  for  two  years,  wliich  is 
the  ordinary  time  of  nursing.  The  illegitimacy 
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of  the  oMd  is  In  tluB  eommumiy  nther  a  i»- 

coinincndatioQ  of  the  mother,  as  the  family  is 
uot  troubled  with  the  f:ither  or  friends.  As  to 
the  girl  8  own  child,  there  is  a  foundling  bospittd, 
the  aeoond  minor  oaaie ;  in  that  it  can  be  placed 
out,  at  a  triflii^  expense,  for  the  time  the  mother 
is  out  nursing.  Thn  nnchaste  aro  ther^^fo^e,  in 
point  of  fact,  better  oli'  than  the  chaste  of  the 
female  sex  in  thie  town.*  It  ia  well  known  that 
the  results  of  the  unrestricted  reception  of  bas- 
tard children  into  the  foundling  hospitals  in 
Belgium  made  it  necessary  for  the  government 
to  take  steps,  in  1634,  for  discouraging  the  ope- 
xation  of,  if  not  liair  repealing,  the  law  under 
which  it  took  place.  The  legislation  of  the 
French  republic,  by  the  laws  of  27  Friraaire  an, 
y.  and  30  Ventoso  an  Y.,  expiaiaed  by  an  edict 
of  19  JantuuTf,  1811,  was  most  fiivonrable  to  the 
mothers  of  bastards,  and  relieved  them  from  all 
care  of  their  own  offspring,  M.  de  Beaumont 
says, — '*  Un  eait  qu'une  loi  de  la  revolution  rd- 
oompeasait  les  fiUes  mdres  d*enfents  natnrds.** 
Under  the  influouce  of  these  laws,  which  only 
carried  out  the  principlo  involved  in  our  f  )nner 
practice,  the  illegitimate  children  increased  from 
(which  they  were,  on  an  average  of  seven 
years,  in  1780)  to  m  IB25.  Malthus  (vol.  i. 
p.  37.5)  reckons  the  illegitimate  births  in  France, 
at  the  time  he  was  writin<»,  as  Vr  of  the  whole. 

^  It  appears  that  iu  ibob  the  number  of  births 
inFuis  was 


29  743  J^'**^  legitimate. 


.289  illegitiiuate. 
The  illegitimate  woe  therefore  31*3  per  oenta 

or,  to  the  legitimate,  as  I  to  2*2,  a  proportion  larger 
than  that  existin;:^  at  Stockhulni. 
In  the  whole  of  France,  iu  ib37, 

The  total  number  of  births  (  873,520  legitimate, 
was  943,349  ]  69,829  lUegitiflMte. 

That  is  7-4  per  cent.,  or  as  1  to  1 


1%e  number  of  illegitiniate  cbildrm  boni  in 
1830  is  stated,  on  the  same  aitthority,  to  be  100; 

that  is  to  say,  1  in  6-7') '.  or  more  than  twice  as 
many  in  proportion  as  in  France.  This  will  &i4 
seem  incvedible  when  we  find  from  the  table 
published  in  the  a;ip<'ndiz  to  the  second  annual 
report  of  the  Poor-law  commissioners,  that  the 
average  annual  number  of  Imstards  chai^cable 
to  the  psridies  of  Uw  ooonty  of  Badnor,  in  1885 
and  183^  was  417,  or  of  the  whole  potpulatisn 
of  the  county,  according  to  the  cen«n.^  of  ; 
and  it  is  not  to  be  wondered  at  tliut  there  are  at 
present  15  women  with  bastard  children  inmates 
of  the  workhouse  of  the  Knighton  onion,  of  which 
the  population  is  only  8,710  (census  1631)." 

Th'>-  chief  distinction  between  the  English  and 
Scotch  bastardy  laws  consists  in  this, — that  in 
England  tite  putative  fatlier  of  an  ill^itimate 
child  can  only  be  required  to  contribute  towaids 
its  maintenance  in  case  it  Ijecomes  ehartreable  to 
a  parish,  so  that  the  bastardy  laws  are  insepar- 
ably conneeted  with  the  poor  laws :  whereas  in 
Scotland  the  putative  father  is  liable  without 
any  such  previous  chargeability,  and  it  is  .-nlj 
indirectly  and  occasionally  that  the  poor  laws 
are  brought  under  consideration  at  all*  as  ooo- 
nected  with  the  bastardy  laws.  The  mother  of 
tiinate  child  in  Scotland  may  at  onoe 


;  1 1 


The  '  mouvement  moyen '  of  the  population, 
calculated  on  the  twenty-one  years  from  1617  to 
1837,  gives  as  the  annual  number  of  births 


yjjjj  J  899.451  leffitim  ite, 


69,301  illt^gitiujtite. 
That  is  the  illegitimate  to  the  legitimate  as  1  to 
lS-979. 

"  It  thus  appears  that  the  proportion  of  illegiti- 
mate births  is  f^reater  in  France  than  in  S'wcdcn, 
the  former  beiug  as  1  to  12-979,  and  the  latter  as 
I  in  14Vb}  according  to  Mr.  Laing,  while  the 
morality  cf  France  wo  ilJ  seem  to  have  deteri- 
orated since  the  calt-ulation  of  Pcnchct.  I  fear 
that  there  are  rural  districts  in  this  country  iu 
whidi  the  proportion  of  illegitimate  to  legitimate 
births  is  far  more  unfavourable  than  that  exist- 
ing in  the  French  eiii[iiro.  The  population  of 
the  county  of  Kadnor,  in  1831,  was  ^G<31.  Ac- 
cording to  Mr  Biekraan,  the  number  of  baptisms 
registered  in  1830  was 

26  add  for  unentered  births  and  ba^itienis. 
075  total. 


an  1 

bring  an  action  for  aliment  in  the  ghrriffVcourt 
against  the  putative  father;  aud  if  hhe  proves 
her  case,  tlie  sheriff  decrees  that  the  &ther  shall 
pay  a  certain  sum  yearly  for  the  maintenance  of 
the  child, — until  seven  year?  of  nge  if  it  is  a  boy, 
and  until  ten  years  of  age  if  it  is  a  girl  The 
sum  thus  deeieed  by  the  sherllT  is  a  debt  to  the 
mother,  and  can  be  recovered  in  the  same  way 
as  any  other  debt  under  the  Scotch  laws.  The 
parish  interferes  very  rarely  in  behalf  of  the 
mother.  The  oath  oif  the  woman  may  be  n* 
oeived  against  the  putative  &ther,  provided  that 
j  some  other  evidence  tending  to  inculpate  him  is 
previously  adduced.  This  evidence  is  technically 
called  mniplena  probatio,  and  may  be  regarded 
as  substantially  the  same  as  the  **  oonobontife 
evidence  "  in  the  English  law. 

BASTARD  Ar.\r[A.    Sue  Ar.u  lA-Tr.rr. 

BASTAllD  ALKANET.  The  annual  weed 
Com  Gromwdl,  or  Litko^temam  Arvmm.  8ss 
Gromwrlu 

BxiSTARD  BALM.   See  B.u.x  (BAf;TARt.).  j 
BASTAED  BOX,    A  low,  evergr^eo,  hardy 
trailing  pUmt,  of  the  milkwort  genus, — Fof^tda 
eham'i'>ii.rvs.    It  is  a  native  of  Austria.  , 

HASTARD  CEDAR,— boUnicaUy  CedrtlfL  A 
small  genus  of  tender  evergreen  trees,  of  the  | 

ordw,  and  forming  the  type  of  a  tiribe 
,  which  comprises  six  genera.   Three  spedes,  dbe  { 
sweet-scented,  the  velvety,  and  the  Toona  tree,  j 
have  been  introduced  to  Great  Britain ;  all  grow  > 
to  the  height  of  about  50  feet ;  aud  the  sweet- 
eccuted  and  the  Toona  tree  arc  held  in  esteem 
as  tiiiilirr-tTees.  the  former  in  the  Wi'st  la  nes. 


and  the  latter  in  Uindostan.   The  timber  of  the 
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Toona  tree  is  beautirtil,  has  a  grain  and  colour 
'  amihr  to  mfthoganj,  and  is  nude  into  aU  kinds 
.  of  furniture.    The  flowers  of  this  tree  wn  em- 
pl  ivei.  along  with  those  of  safflowpr.  for  pro- 
daciag  a  beautiful  red  djre. — The  name  bastard 
\  cedar  it  givea  also  to  a  small  genus  of  tender 
;  OTWgiesn  trees,  of  the  byttneria  family.  This 
jr  na^  is  now  called  by  botanists  fi'i'tzumrr.  hut 
was  funneriy  called  Bithmmii.    Tli<"  elm-leaved  | 
species,  Guazuma  ulmi/oiia,  is  a  timber-tree  of 
Jtmaioa,  and  grows  to  the  height  of  about  40 

I  feet.  Two  other  species  are  onuunental  trees  of 

II  about  20  feet  in  height^  and  natives  of  tnqpioal 
11  South  America. 

I    BASTARD  CHBRRT.  See  Chbbbt. 

BASTARD  HYSSOP.   A  hardy,  ornamental, 

tu{>erou8-rootf'd  plant.  <if  O.w  gL-rroander  family, 
,—T«ucrium  jMieudo  -  hj/ssopu^.    It  grows  to  the 
height  of  shout  18  inches,  and  produces  a  white 
flower  in  June  and  July. 
'     BASTARD  INDinO.    Sec  Amorpha. 
l!    BASTARD  TOADFLAX. —  botanically  m- 
I  Mm.  A  genus  of  perennial,  herbaceous  plants, 
I  of  the  landal-wood  family.  The  flaz4eaved  spe- 
I  cies,  Thesiusih  linop^t/Uiim,  grows  wild  on  the 
chalky  pafttires  of  England.    It««  «tein  is  erect, 
.  angoiar,  leafy,  much  ramified,  aud  about  half  a 
foot  in  height ;  its  leaves  are  light-green,  roiigh- 
j  edged,  aboat  an  inch  in  length,  and  turned  to 
one  side ;  and  its  flowers  have  a  wliitish  colour, 
are  produced  in  terminal  dusters,  and  appear  in 
June  and  Jnly.   Upwards  of  thirty  other  species 
lie  luown  to  botaiuste;  but  all  are  exotic  and 
uniotcn-stin?. 

BASTAKD-VETCH,— botanically  Phaca.  A 
genus  of  hardy  herbaceous  pLints,  of  the  pcii 
ftnily.  Aboat  15  or  16  q»ecies  are  grown  in 
Great  Britain ;  but  all  are  exotic,  only  two  or 
three  are  ornamental,  and  nr»ne  are  suitable  for 
field  cultivation.  Must  are  natives  of  Siberia  and 
the  north  of  Europe.  One  of  the  Siberian  species 
has  been  veary  long  oultivated  in  British  gardens. 
Its  roots  run  very  deep  into  the  ground ;  its 
stems  are  ligneous,  annual,  and  nearly  four  feet 
high ;  and  its  Howers  are  fsoduced  in  short  spilces 
fr  11  the  wings  of  the  leaves. 
,    BAT.    A  m  vmTnifiTott?;  qnadnipcd,  of  which 
there  are  nuraenms  genera,  species,  and  varietiop. 
The  bats  constitute  the  tin^t  family  of  thu  order 
Camivora;  and  are  peculiarly  distinguished  by 
the  elongation  of  their  nntorlur  extremities, 
which  are  expanded,  and,  by  the  intervention  of  a 
delioite  membraue  between  the  fingers,  cim- 
^nnted  into  irings.  This  membrane  also  includes 
the  hind  legs,  of  which,  however,  the  toes  are  not 
similarly  developi^d.  and  extends  to  the  tail.  In 
consequence  of  this  organization,  tbej  are  tech- 
,  niodly  named  (^eiroptera.    Theee  animals  live 
,  dneflyon  insects,  are  of  nocturnal  or  crepuscular 
I  hahits.  fly  with  a  fluttering  kind  of  motion,  be- 
take themselves  by  day  to  caves,  crevices,  and 
retmts  ef  a  similar  nature,  and  in  cold  dimates 
beeoois  torpid  during  a  great  part  of  the  winter. 


BAT.  m  I 

Some  of  the  larger  tropical  species  arc  frugivor-  ^ 
0118.  They  vary  in  rise  from  tliat  of  the  smallest  j 

common  mouse  up  to  that  of  the  gigantic  ternate  \ 

bat.  w!i((Hl'  ;>odv  is  a-*  lar/u  as  that  nf  a  t^uuirrt'l.  * 

> 

The  smaller  species  are  abundantly  distributed  j 
orer  the  Ihos  the  globe ;  the  larger  appear  to  ! 
be  confined  to  warm  and  hot  regions,  where  they 

exist  in  i;ri''at  nnmhrrs.  and  are  vory  destructive  , 
to  the  fruits.    The  purely  insectivorous  species  j 
render  great  service  to  mankind  by  the  destruc- 
tion of  vast  numbers  of  insects,  which  they  pur^  ' 
sue  with  great  eagerness  in  the  morning  and  ' 
evening  twilight.    During  the  day-tirae,  they  i 
remain  suspended  by  their  hooked  hinder  claws,  ' 
in  the  lofts  of  bams,  in  hollow  or  thickly-leaved 
trees,  &c.  As  wiut  r  approadtes,inoolddimates, 

they  seek  «'i"1tcr  in  cavern",  vatilt^.  rninon?  and  , 
deserted  buildings,  and  similar  retreats,  where  \ 
chey  cling  togethw  in  largs  dusten,  and  remain  , 
in  a  torpid  eonditiun  until  the  returning  spring  ;  j 
recalls  tluni  to  nr'tivn  oxfrti  ms.     Wi-  hirt' tdi-  i 
servo  tliL"  adiiiiratiic*  arrangetnt-nt  of  tiie  great  ' 
Author  of  nature,  who  has  rendered  it  necessary  ; , 
that  these  animals  should  be  torpid  during  aU  | 
the  time  that  their  appropriate  food  is  not  to  be 
obtained.    In  warm  climates,  where  a  constant  1 
suuceiision  of  injects  occurs,  the  same  species  of  [j 
bat  which,  in  a  cold  region,  would  become  toipid,  !  | 
continue  in  activity  through^mt  tlie  year.— Bats  i| 
oniny  tlie  senses  of  sif^ht  and  lu  arin^  to  a  con- 
siderable degree  of  perfection,  but  the  acutcnese  ( 
of  their  sense  of  touch  is  perhaps  nnequalled 
throughout  the  whole  extent  of  animal  organisa> 
tion.    Tn  rr>n'f'r;n'>nce  of  the  great  expan^^i  tn  of  ^ 
integument  furmin«j  t!i?  exceedingly  deUcate 
membrane  of  the  wings,  ears,  and  nasal  append-  , 
ages,  bats  are  able,  even  when  deprived  of  their  ! 
eyes,  to  fly  in  such  a  manner  as  to  avoid  every 
obstacle.    Silk  threads,  small  stickn,  or  obstruc-  ' 
tions  placed  across  the  course  of  fliglit  of  a  bat  | 
purpu  dy  blinded  by  taking  out  its  eyes,  are 
avoided  with  the  most  BUrfttising  dexterity,  and  0 
advantage  is  tak^  n  of  any  space  to  pass  between  .1 
without  touching  them.  Every  inequality  in  the  !  | 
ceiling  of  a  hall  or  chamber  is  avoided  in  the  j 
sa!ue  way.    The  reaction  of  the  air  against  the  | 
m'-ndiranes  is  sufficient  to  wurn  them  of  any  ^ 
obstacle,  however  slight,  and  enables  them  to 
turn,  lower  themselves,  or  draw  in  their  wings, 
so  as  to  clear  the  body,  without  the  least  appear-  | 
ance  of  efl'ort.    These  soft,  velvct-liko  wings  also 
enable  thom  to  fly  without  noi-'  ',  and,  althonph  '' 
their  motion  is  unsteady  and  waveruig,  they 
advance  with  exceeding  swiftness.    From  a  flat  { ' 
or  level  surface,  it  is  very  difficult,  though  not  I 
entirely  impossible,  for  them  to  rise  info  the  air.  !; 
They  always  suspend  thentselves  by  the  hooks  on  i ' 
thdr  hind  feet,  whence  they  really  take  wing  ■ 
by  relinquishing  their  hold.    The  hook  at  the  j| 
extremity  and  anterior  ed  r  '  of  the  fore-arm  cor-  [ 
responds  in  situation  to  the  human  thumb,  and 
the  bats  use  it  with  peculiar  advantage  in  chang- 
ing th<ur  position,   fiats  generally  bring  fortii 
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two  yonni^,  and  snekle  them  until  old  enough  to 
purvey  for  thenisel AVhile  suckling,  they  re- 
main cln;  ly  i>tt:i''li "li  to  th;;  mother's  to;tts,  which 
are  two,  eitiiattd  upon  tlit*  chost.  The  parent 
shows  a  strong  degree  of  attachment  for  her  off- 
springf  and,  when  they  are  captaied,  will  follow 
thorn,  anf!  oven  submit  to  captivity  herself,  rather 
than  forsake  her  charjjp.— Th"  voice  of  the  small 
bat^  when  irritated,  is  a  sharp  chattering  sort  of 
squeak.  They  bite  with  mueh  force,  and  those 
of  considerable  age  and  site  can  inflict  a  very 
severe  injury,  as  their  teeth  are  pointed  and  keen. 
Although  not  many  years  ago,  the  number  of 
bate  kaowa  to  occur  in  Britain  amonnted  only 
to  six,  there  are  at  present  described  in  our  more 
rec.-nt  works  on  the  7rv;l"rry  of  this  country  not 
fewer  than  sixteen  species.  The  characters  of 
these  are  briefly  given  in  Jenyns'  *  Manual  of 
British  Vertebrate  Animals,'  and  more  fully  in 
j\Ir.  Bell's  beautiful  work  on  the  British  Mam- 
malia. Many  of  the  species  have  been  found 
only  in  the  soutliern  ouuuties  of  England;  and  it 
is  somewhat  remarkable,  that  hitherto  the  species 
observed  in  Scotland  do  not  exceed  throe  at  most. 
The  common  bat  of  the  latter  country  is  the  Pipig- 
trelle,  Vespertilio  pipisirdlui  of  Graelin  and  Dcsma- 
xesti  although,  prcvtoos  to  Mr.  Jenyns*  researches, 
it  was  considered  as  the  V.  murinus  of  Linnicus,  a 
much  larger  ppcoiPi,  which  has  tihrt  been  f  umd 
iu  Kugland.  The  Fipistrelie  we  have  determined 
from  species  obtained  in  yarions  parts  of  the 
south  of  Scotland.  Th  '  only  other  species  which 
wo  have  hitherto  met  with,  north  of  the  Tweed, 
is  the  yVcroffM  avrUui,  the  Long-eared  bat,  which 
in  some  places  is  nearly  as  plentiful  as  the  Pipis- 
trelle.  Dr.  Fleming,  besides  these,  mentions  the 
V.  emarcfinafm  as  having  been  found  in  Fife ;  hut 
it  is  probable  that  the  information  is  not  to  be 
depended,  upon,  especially  us  the  characters  which 
he  gives  are  vague,  and  equally  applicable  to  the 
Pipistrelle,  and  as  he  considers  the  V.mwinnt, 
which  is  the  Pip!!5tr> !!:',  to  be  the  common  bat, 
although  that  has  not  been  found  in  Scv>tland. 

BATATAS.  SeeBATTATAs. 

BATHING.  The  cleansing  or  medicbal  appli- 
cation of  wat"r  or  otht  r  liquids  to  aninuils.  The 
cold  bathing  of  a  horse  is  accomplished  by  making 
him  swim  in  a  river.  This  remedy  has  been 
known  to  remove  a  case  of  obstinate  oostiveness ; 
and,  when  rcpr  atrd  at  certain  intervals,  has  been 
found  benefici-il  iu  cases  of  locked  jaw.  It  has 
been  recommeuded  also,  but  without  good  reason, 
in  cases  of  lameness  arising  from  strains.  The 
use  of  a  ^vann  bath,  when  it  can  be  rendered 
practicahle,  seems  to  be  serviceable  in  ppasmodic 
complaints.  The  bathing  of  particular  parts  of 
the  body  with  lotions  or  medicated  waters,  is,  in 
very  many  and  various  cases,  serviceable. 

The  bathina;  of  .sJieep  i^;  t!ip  application  of  me- 
dicated liquid  by  rubbing,  syringing,  or  dipping, 
for  the  purpose  of  destroying  the  ked  or  sheep, 
tick,  and  of  preventing;  cutan  'ns  eruptions. 
The  ked  is  an  insect  which  greatly  annoys  sheep 


towards  the  aatumn,  and  provokes  tbam  to  mo 
and  break  their  skin ;  and  cutaneona emptions of 

v:irinns  kinds  ami  dc^'recs.  even  to  the  extr-nt  r,f 
scab,  are  very  apt  to  be  produced  by  a  change  of 
food  from  grass  to  turui ps,  or  by  any  other  equally 
great  transition  of  habit.  The  principal  ingie. 
dicnts — perhaps  the  only  useful  ones — in  the 
bathing  liqui:!s  which  have  been  l(iri£rr«;t  in  u??, 
are  tobacco-water  and  the  spirit  of  tar ;  a  very 
good  bathing  liquid  is  made  by  mixing  one  pound 
of  black  soap  and  thirty-two  pounds  of  tar  with 
a  sufficient  quantity  of  water  or  soap-suds  ;  and 
numerous  bathing  liquids  have  of  late  years  beea 
brought  into  notice,  medicated  with  each  daap 
gcrous  and  dreadfully  active  ingredients  as  ar- 
senic and  C' rrosive  eublimate,  or  made  up  with 
quack  mixtures  of  unknown  composition,  but,  ia 
one  or  two  instances,  of  considerable  cdebri^. 
The  old  method  of  bathing  is  practised  by  pouiw 
ir\ic  or  syringing  the  animal  on  a  bathing-sto  -l , 
and  the  now  method  is  practised  by  dipping  him 
in  a  bathiug-box,  placing  him  upon  a  drainer,  aad 
letting  him  slide  down  a  short  indined-plane  into 
a  pen.  The  bathing-stool  is  wide  and  sparred  for 
the  body  of  the  animal,  and  has!  a  clo^e  scat  at 
its  short  end  for  the  operator ;  and  the  bathing- 
box,  the  drainer,  the  indined-plane,  and  the  pen, 
unitedly  constitute  one  apparat  us,  spedaUy  con- 
structed for  the  process  of  bathing.  The  method 
by  pouring  is  effected  by  the  operator  lUtedding 
the  wool  in  lines,  and  im  assistant  applying  the 
liquid  along  the  shedding;  and  the  method  by 
syringing  is  effected  by  the  operator  introducing 
the  point  of  the  charged  instnimmt  airsoTiir  the 
roots  of  the  wool,  and  pushing  it  forward  m  a 
direction  parallel  with  the  length  of  the  body. 
.-\  kindred  operation  to  the  bathing  of  sheep  is 
smearing.   See  the  articles  8HXKF-8uBAai5G  and 

BATTATAS,  or  Swrgt-Potato.    A  tuberous 

and  esculent  rooted,  perennial  plant,  of  the  con- 
volvulus family.   It  was  f  irmerly  called  by  botan- 
ists Canvolviilius  Batatas;  but  is  now  called 
maa  Bataku,    It  is  a  native  of  the  tropics,  and 
was  introduced  to  Great  Britain  about  the  end 
of  the  inth  century.    Its  tuber?  were  formerly 
imported,  iu  considerable  quantity,  every  year 
from  Spiun  and  Portugal,  and  sold  in  our  market* 
under  the  name  of  Spanish  potatoes;  and  they 
are  tl.e  potatoes  referred  to  in  Shakspeare's 
Merry  Wives  of  WimUor. — "Lot  the  skye  rain 
potatoes,  and  hail  kissing-comfits."    The  tubers 
are  sweet-tasted,  nutritious^  and  productive,  and 
are  extensively  cultivated  and  much  esteemed 
for  food  in  India,  and  in  many  oth^r  In  t  countries 
of  the  world.   They  are  very  palatable,  whca 
cooked  in  ahnoet  any  ordinary  mannw ;  and  they 
form  a  most  delicious  ^sh,  when  cut  into  sheet 
raw.  and  fried  with  butter.    The  plant  is  culti- 
vated in  the  nuue  manner  as  the  common  pouto, 
but  requires  much  more  room.    Many  tiailiBg 
stems  grow  from  one  tuber,  and  extoid  in  all 
directionsi  to  the  length  of  from  four  to  six  ieei: 
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and  «k  their  jointe,  they  tferike  root,  tad  fbrm 
]aig»  tnban;  so  that  from  one  tuber,  no  fewer 
than  40  or  50  large  tubers  are  produced.  A  f  w 
plants  are  raiited  as  curiosities  in  the  hotliouses 
of  Great  Britain ;  and  some  unsttOoenM  attempts 
lum  been  inadt  to  bring  tham  to  matority  in  the 
open  {jrotind. 

BATTEN.  A  scantling  of  wood,  ooe  inch  thick, 
and  from  2  to  4  inches  broad. 

BATTS.  The  fiatuknt  oolio  in  horsM.  See 
Oducl 

BAViyS.  Faggots  or  bundles  of  brushwood 
(or  tuel,  made  with  full-length  brushwood. 

BATIN-TUQ.  A  waggon  niod  in  many  of  the 
woodhnd  district!  of  England  for  transporting 
bavins  from  the  wood  or  coppice  to  the  farnic-ry. 
It  carri^  at  one  load,  ]  oO  bavins,  each  4  feet  in 
length  and  3  fset  in  girtb.  It  oondsta  of  a  long, 
low  frame,  mounted  on  two  axles,  14  fet  t  apart ; 
and  it  can  be  used,  without  inucli  risk  of  upset- 
iiiig,  on  even  the  narrow  and  almost  impassable 
am  oonntiy  roada  of  tiie  weald  of  Kent,  and 
neighbouring  districts. 

BAY.  An  indentation  of  the  fioa  or  of  a  largo 
lake  npon  the  land  ;  abu,  the  part  of  a  thrashing 
it&fQ  which  is  occupied  bj  a  mow ;  also,  an  ever- 
gnentiM  of  the  lanvd  gennt;  atoo,  n  oolour»  in- 
clining to  chestnut,  and  taking  its  name  from  a 
dried  baj-leaf ;  also,  by  a  figure  of  speech,  a  bny- 
cobured  horse.  See  the  articles  Bajux,  Bay-Horse, 
lad  Bat^Tbsb. 

B.\Y-HORSE.  A  horse  whose  entire  or  pro- 
railing  colour  is  bay.  Th c  d ark-tinted  bay  colour 
approaches  nearly  to  bruwn,  but  is  more  gay  and 
ahfaiiog.  The  bri|^i  bay^hone  ii  exoeedingly 
beautiful;  for  he  generally  has  a  reddish  tint, 
with  a  gilded  appearance,  while  his  mnne  nnd  his 
tail  are  black,  and  his  back  is  streaked  along  the 
ipine  with  a  bfatck  or  dark  list  Many  horses  of 
medium-coloured  bay  have  also  black  manes  and 
.ail>.  and  the  dark  list  along  their  back.  Most 
dark  bay-horses  have  their  knees  and  pasterns 
black ;  and  several  kinds  of  bays  have  the  whole 
of  their  limbe  black,  from  their  knees  or  their 
thighs  to  their  feet.  Most  bays  which  want  the 
!i«t  along  their  back,  have  a  black  colour  over 
liieir  reins ;  and  this  goes  uif  by  an  imperceptible 

,  giadation  to  a  Ugbt  ocAonr  toward  thdr  belly  and 
flank.  Some  of  th  se  bays  incline  to  brown,  and 
are  more  or  le^.s  dapplod.  Tlorses  of  all  the 
diifer«nt  shades  of  bay  present  a  plea^«ing  appear- 

j  mes  to  tiie  eye ;  and,  anlees  they  were  spoiled  by 
lome  accident  when  they  were  00lt%  they  are 

'  generally  well-formed  aii  I  1  >althy. 

BAY-SALT.  Common  culinary  salt,  obtained 
b;  the  evaporation  <^  sea  water  or  other  saline 
water,  in  the  open  air,  without  the  applioation  of 
artiftcial  heat.  The  crystals  of  it,  in  consequence 
of  the  slowness  of  the  evaporation,  have  sufficient 

I  time  to  shoot,  are  much  larger  than  those  of 
artificially  evaporated  salt,  and  have  the  form  of 
rc'j^ular  cubes,  while  those  of  the  latter  are  hol- 
low four-sided  pyramids.    A  cheap  and  easy 


mode  of  obt^ing  It  is  afforded  In  natural  hol- 
lows of  the  shore»  overflowed  only  bj  qiring-tides, 

in  countries  which  enjoy  much  sunshine,  and 
have  long  continued  droughts.  Bay-ealt  contains 
a  smaller  admixture  of  foreign  materials,  or  a 

larger  proportion  of  chloride  of  sodium,  than  any  ^ 
other  kind  of  culinary  salt,  except  rock  salt ;  and  I 
it  is  the  best  suited  for  the  salting  of  both  butter 
and  provisions.  Bay-salt  from  St.  Ubcs  in  For- 
tugal,  oommonly  called  St.  Ubee  salt,  and  long  held 
in  high  esteem  by  the  provision-cun-rs  of  Great 
Britain,  contains  tMl  p'T  r<'ut.  of  chloride  of  sodium, 
2*8  of  sulphates  of  lime  and  magnesia,  '3  of  chlor- 
ide of  magnesia^  and  "9  of  insoluble  matter.  The 
principal  places  at  w  fitch  bay-ealt  is  obtained  are 
f^t.  X^ics  and  S<'tubal  in  Portugal,  the  coasts  of  j 
lirittany,  8aintonge,  and  Pays  D  Aunis  in  France, 
Porto  Fem^o  in  Italy,  Trapani  in  Sidly,  various 
other  parts  of  the  cnastn  of  the  Mediterranean, 
and  in  the  island  of  Tortnga.  near  the  coast  of 
Terra  Firma,  in  America.  8co  the  article  Sxia. 

BAT-TREEj^botanioally  £mmu  noUlU,  A 
hardy,  ornamental,  evergreen,  small  trcOf  of  the 
laurel  triliL'.    It  is  reg:irded  by  many  writers  as  | 
the  true  laurel,  with  which  the  ancient  Romans  I 
crowned  their  successful  generals ;  it  is  regarded 
by  nanj  aeieniifio  men  as  the  type  oi  the  la^se  [ 
and  beautiful  genersk  La urn-x  and  CtDnamnm^nn^ 
and  indei^d  of  the  whole  order  Laf/njcr;  and,  in  ' 
spite  of  thu  exititeuce  of  both  in  almost  every  . 
shrubbery  or  even  viUa-plot  in  Qreat  Britain,  It 
seems  to  be  often  oonfounded  by  loose  observers  ' 
with  the  cherry  laurel.     See  article  Laurel. 
£ither  the  true  bay-tree,  or  some  one  of  its  con-  i 
geners,  appears  to  have  been  introduced  to  Qreat  | 
Britain  by  the  Romans ;  but  it  probably  was  al- 
lowed to  die  out ;  and  it  was  re-introduced  from  , 
Italy  about  the  middle  of  the  KJth  century. 
Turner,  who  wrote  in  1564,  says,  "  The  bay-tree 
in  Enghmd  is  no  great  tree ;  but  it  thriveth  there 
many  part?  better  and  is-  lustier  than  in  Germany 
But  so  late  as  the  second  decad  of  the  l&th  cen-  I 
tury,  it  seems  to  have  retained  some  tenderness  j 
of  habit,  for  Bradley  says  in  1716,  <<The  bay-trees  j 
should  be  put  in  pots  or  cases,  and  housed  in  the  i 
winter,  that  their  beauty  may  bo  preserved."  j 

The  bay-tree  grows  usually  to  the  height  of 
about  15  feet,  and  occasionally  to  the  height  of 
20  or  25 ;  but  it  most  commonly  occurs  in  the 
form  and  size  of  a  bushy  shrub  of  from  4  to  12  i  | 
feet  in  height.    Its  bark  is  smooth,  greenish,  and  \ 
aromatio;  its  leaves  are  lanceolate,  smooth,  and  | 
leathery  on  both  Fides,  about  three  inches  long, 
and  two  inches  broad,  hard,  rigid,  and  of  a  deep 
green  colour,  yet  neither  so  rigid  nor  so  leathery 
as  those  of  the  dierry  Hiurel;  its  flowers  are 
glandular,  dotted,  and  yellowish-white,  are  pro- 
duced in  clusters  of  f>ur  or  fix,  and  bloom  in 
April  and  May ;  and  its  fruit  is  black,  oval,  fleshy, 
and  about  the  size  of  a  large  pea.  It  thrives  beet 
in  deep,  ridi,  old  garden  soil,  and  prefers  shade 
I  to  sunshine  ;  yet  it  prospers  in  our  hottest  sands 
I  and  gravels ;  and,  ^ter  having  surmounted  the 
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hardships  of  transplanting,  it  very  rapidly  ac- 
quires both  h<*ight  and  breadth.  It  thrives  under 
the  shade  and  drip  of  larger  trees,  in  situations 
where  few  other  oimunental  Bhrube  will  grow, 
and  therefore  is  eniin<?ntly  adapted  for  the  forc- 

groMnd?  of  ornnmental  plantation?.  But  in  ex- 
posed districts,  it  requires  protection  from  north 
and  north-east  winds,  in  order  to  its  either  attain- 
ing a  good  size  or  possessing  tolerable  beauty.^ — 
The  principal  varu.ties  of  tlie  common  bay  are 
the  wave-k«aved,  Lauras  uobilU  wululata,  growing 
to  the  height  of  about  4  foet ;  €tM  willow-leaved, 
L,  n.  salicifolia,  about  6  feet  high ;  the  vnri("ii;ated 
leaved.  L.  n.  vartejata^  abont  20  fett  hinli  ;  the 
curled-ieaved,  L.  n.  crisj>a,  about  *2X)  feet  high  ; 
the  double-flowered,  L.  n.  fiort  pleno,  about  20 
feet  high ;  and  the  broad-leaved,  L.  n.  latifiHot  a 
half-tender  variety  from  Cliiiui. 

The  bay-treo  may  be  propagated  from  either 
layers,  cuttings,  or  berries.  Stools  ought  to  be  s|>e- 
oiall J  planted  for  lafwe;  and  in  winter,  after  these 
have  shot  about  a  yard,  the  branches  ought  to  be 
bent  to  the  £«Tound,  sHt  in  the  joint,  stripped  of 
any  leaves  which  occur  toward  their  top,  and 
pegged  down  into  the  soil.  The  layers  will  be 
fully  r^)otcil  in  a  twelvemonth;  and  the  young 
plants  ought  to  be  detached  in  spring,  planted 
out  in  a  nursery  bed,  and  constantly  watered 
during  the  continaanee  of  dry  weather.  Onttings 
should  be  taken  off  in  April,  planted  in  a  moder- 
ate hot-bed,  kept  constantly  moist  by  waterinfrs. 
and  sheltered  from  the  sun  in  summer,  and  from 
frost  in  winter.^Berries  intended  for  sowing, 
ought  not  to  be  gathered  from  the  tree  ttU  about 
the  end  of  Jannar^' ;  and  mnst  be  sown,  either 
broadcast  or  in  drills,  about  half  an  inch  deep,  in 
fine  smooth  mould.  The  young  plants  will  appear 
toward  the  end  of  spring;  they  mast  be  duly 
watered  and  weeded  during  suuiiner;  and  i\wy 
ought,  early  in  winter,  to  be  protected  by  rows 
of  furze  bushes  or  branches  stuck  in  Wtween 
the  drilla  In  the  second  spring,  or  after  they 
have  stood  during  two  winters,  the  strongest 
may  he  transplanted  into  nurflery  beds. 

The  leaves  and  the  berries  of  the  bay-tree  have 
a  sweet  fragrant  odour,  and  an  aromatie,  astrin- 
gent taste.  They  have  csnninat  i  ve  and  narcotic 
properties ;  th^y  w -re  formerly  used  in  human 
pharmacy  for  coughs,  hysteria,  flatulent  colic, 
and  obstructed  menstroation  ;  and  they  are  still 
employed,  in  combination  with  otha  stimulants, 
as  an  external  application  for  various  comjdaints. 
A  very  minute  proportion  of  prussic  acid  occurs 
in  water  distilled  from  the  berries  and  the  leav^ ; 
and  this  most  potent  elrasent  not  only  gives  the 
leaves  their  chief  medicinal  pn-wer  1  i'^  also  ren- 
ders them  observably  poist tnous.  I >r.  A.  T,  Thom- 
son says, — "  Having  found  great  advantage  from 
the  nee  of  pmssic  acid,  largdy  diluted,  as  a  local 
application  in  impetigo,  I  have  lately  employed  in- 
fusions of  bay-l)erries,  with  nearly  the  s,ame  benefi- 
cial results."  An  oil  which  is  obtained  by  boiling 
the  berries  in  water,  possesses  the  same  inedadnai 


properties  as  the  berries  themselves,  and  is  im- 
ported from  the  Straits.  The  simple  expressed  oil 
Lb  insipid.  Bay  leaves  are  used  in  farriery  oniy 
as  an  ingredient  in  fomaitations.  The  leaves 
wr^ped  ronnd  the  wedges  of  liquorice  juice  in 
commerce,  to  prevent  them  from  adbOTing  to  one 
another,  are  dried  bay-leaves. 

The  Indian  bay,  Royal  bay,  or  Portugal  hay 
Laurtu  Jiidka,  grows  wild  in  the  Madeira  and 
Canary  Islands;  and  it  was  introduced  theneeat 
an  early  period  into  Portugal,  and  in  1665  into 
Great  Britain.  It  has  for  centuries  been  so  plea- 
tiful  in  Portugal,  as  to  appear  there  like  a  native 
plant.  In  a  genial  climate  it  grew?  t<>  tbc  height 
of  30  or  40  feet;  but  in  England,  it  requires 
to  be  grown  in  tubs  or  large  pots,  and  to  be 
treated  as  strictly  a  greenhouse  plant.  Its  leaves 
are  larger  than  those  of  the  common  liay,  thick, 
smooth,  lightish  j^reen,  and  ptanding  on  reddish 
footstalks ;  its  branches  are  regularly  disposed  on 
every  side ;  its  male  flowers  haven  whitisb  green 
colour,  and  are  produced  in  long  bunches ;  and 
its  berries  are  much  larger  than  thoee  of  the 
common  bay. 

Hie  Carolina  bay,  Ltatrtu  CardinmdMy  abounds 
in  various  parts  of  North  America,  but  especially 
in  Carolina,  and  is  there  called  the  red  bay.  In 
some  situations  near  the  sea,  it  rises  to  a  con- 
siderable height  with  a  straight  stem,  and  b  a 
somewhat  important  timlter  tree;  but  in  inland 
districts,  it  grows  to  be  only  a  large  shrub.  It? 
timber  has  a  fine  grain,  and  is  in  much  esteem 
for  cabinets.  Its  leaves  are  mudi  larger  than 
those  of  the  common  bay;  their  under  side  is  & 
little  Woolly  ;  thfir  r  rlges  are  a  little  reflexed  , 
and  their  veins  run  traasvereely  from  the  midnb 
to  the  edges.  The  male  flowers  have  a  yellowi&h 
green  colour,  and  oome  out  in  long  bandies  from 
the  wings  of  the  leaves;  and  the  female  flowers  are 
produced  in  Inope  bnncbe*',  and  ?tand  on  red  and 
rather  lung  futttMtalks.  The  berries  are  blue,  aud 
sit  in  red  cups.  This  species  is  a  grsenbousepIaBt 
in  Ore<tt  Britain.  Two  principal  varieties  of  it 
arc  tlie  obtuse  and  the  pabeeoent^ — cUtua  and 

The  summer  bay,  LauTTu  mdimii*^  is  a  native 

of  swampy  places,  and  of  the  sides  of  brooks  and 
rivers  in  Virginia.  It  Ina  tall  deeidiious  shruli.and 
is  sometimes  called  the  deciduous  bay;  though 
six  other  species  of  the  same  genus  are  siio 
deciduotis.  In  a  rich  moist  soil,  it  grows  to  the 
height  of  about  \(^  feet;  but  in  some  soils  of  a 
difierent  character,  it  attains  scarcely  one-half  of 
that  height.  Its  branches  are  smooth,  purplish, 
and  not  numerous,  and  they  look  well  during 
even  their  Icafli'sa  season  ;  its  leaves  are  ornl, 
spear-siiaped.  about  two  or  three  inches  in  length, 
smooth  and  green  in  their  upper  surface,  rough 
and  veined  in  thar  und^  snrfiuM^  and  flaeed  ta 
mutually  opposite  pairs  along  the  bianchos ;  aod 
the  flowers  are  small,  white,  inconspictiofi?,  and 
are  produced  from  the  sides  of  the  branches  lu 
May. 
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The  priociptd  other  species  of  the  bay  or  laurus 
ate  the  genUraltted,  tb*  whitiib-Ieaved,  Jove's 

fruit,  and  Catesby's,  hardy,  ornamental,  decidu- 
rius  shrnbfl  ;  the  Benjamin  tree  and  the  Sassafras- 
tiee,  hardy,  medicinal,  deciduous  trees ;  and  the 
mov-wbtte^  the  epreading,  the  strong-smelling, 
the  pendulous,  the  aggregate,  the  shining,  the 
leather -leaved,  the  Ijimdle - floweml.  :ind  the 
U^yne-flowered  bays,  tender,  ornamental,  ever- 
giMB  traes  and  shrttbs ;  uid  the  Cofwood  tree,  a 
toftf,  evergreea,  timb^tiee  of  the  West  Indies. 
Put  upwards  of  a  dozen  species,  including  fho 
ciiummou,  cassia,  and  camphor  trees,  which  were 
ibrmerly  included  in  the  laurel  genus,  are  now 
iMgned  to  the  gemu  Cianiniointtm. — MUlen'* 
Dictionary. — LoxidoTLt  Jlortu*  Britannicut. — Afar- 
tkdl  on  Plantitiff. —  T^omsoii\<  Di:<pcnmtortf. — 
IfAtte*  Yc^ritywif. — Anderson*  Commerci<d  JJic- 


BBAI)-TREE,~botai^ed]y  A  genus  of 

cmamcntal  trees,  forming  the  type  of  the  <>rdcr 
Mdiacect,  The  plants  of  this  order  constitute 
iborteeD  geftent;  ail  an  trees  or  shruhe;  most 
ire  natives  of  the  tropics ;  most  have  pinnated 
leaves;  and  all  aro  diHtincrnished  by  an  unition 
of  the  stamens  into  a  tube  bearing  the  anthers. 
Nine  or  ten  species  of  the  bead-tree  genus  have 
been  introdnoed  to  Cheat  Britain,  principally  from 
the  luist  Ir.flir  -  nnd.  excepting  the  agfdawioh, 
all  these  are  ornamental  evergreens. 

The  azedarach,  Mdia  azedamcA,  is  a  native 
of  variena  districts  of  the  Bast,  from  the  Hedi- 
temncan  to  the  Cranges,  and  was  brought  to 
Great  Britain  from  Syria,  about  the  middle  <  f 
the  17th  century.  It  is  a  deciduous  tree,  ser- 
noeaNe  for  both  its  beauty  and  its  timber; 
and  attaiaa  »  height  of  about  50  feet.  Its 
tmnk  is  covered  with  a  proy  bark  ;  its  young 
branches  are  green,  smooth,  and  not  numerous  ; 
its  leaves  are  eomponndedly  pinnate,  very  large, 
ud  exceedingly  elegant ;  its  flowers  are  Uuiafa, 
fragrant,  beantiful.  rt>som!)linq'  those  of  our  com- 
IDOQ  lilac,  and  are  produced  in  long  clusters,  in 
the  month  of  July,  from  the  sides  of  the  branches; 
aodtte  finit  is  oblong,  about  the  sise  of  a  small 
cbenr.  (rrecn  when  crrnwini^,  palo  ycllfiw  when 
ripe,  and  consistintif  of  an  exterior  pulp,  and  an 
interior  nut  or  kernel  Each  leaf  is  from  18 
indies  to  two  fiaet  in  length,  and  consists  of  very 
many  leaflets,  arranged  into  three  wings ;  and 
each  leaflet  has  its  uppfr  UTtrfare  of  a  strong  shin- 
ing green,  its  under  surface  paler,  and  its  edges 
indented.  Bach  flower  belonging  to  a  ohister  is 
separately  small,  and  stands  on  a  coniparutively 
long  footstalk.  The  \m]p  of  the  fruit  is  poison- 
ous, and,  if  mixed  with  grease  and  given  to  dogs, 
will  kill  them.  The  nnt  or  kernel  of  the  frait 
has  five  deep  Ihrrows,  and  comprises  four  or  five 
cells,  each  containing  a  seed  ;  and,  in  Roman 
Gathohc  countries,  it  is  collected  in  qiiantitie!!. 
bond  through,  and  strung  into  rosaries;  aud 
from  tibia  oae  of  it  arose  the  name  of  bead4fee. 
The  awdaraoh  is  osoaUy  regarded  as  n  green- 


house plant  in  ICngland  ;  yet  it  has  flourished  ex« 
oeedingly  well,  and  resisted  the  frosts  of  many 
winters,  ii.'niust  warm  walls,  or  even  in  well-shel- 
tered spots  (if  open  ground;  and  llanbury  even 
says,  "  I  have  planted  it  in  an  open  cold  expanse, 
in  a  naturally  damp  and  moist  soil,  where'  it  has 
flourished  for  more  timn  seven  years,  and  dis- 
played it«  folia^jo  evprv  suininor,  to  the  great 
pleasure  of  all  l>ehuIUeni."  This  tree  is  highly 
ornamental,  enjoys  great  repute  in  many  Roman 
Catholic  countries,  and  well  deserves  attention  as 
a  magnificent  embellishing  plant,  in  Fheltored 
spots  of  the  southern  or  central  counties  of  Kng- 
Land.  It  is  propagated  from  cuttings  in  sandy 
loam,  or  from  seeds  in  pots,  plunged  into  a  hot- 
bed. It  is  usually  called  in  Italy  Psne'idon/camo- 
nm,  and  in  Spain  and  rortticnl  /f  V  7 7'  <  nlta. 

The  azadirachta,  or  evergreen  and  always- 
flowering  bead'tree,  Mdia  oRufiraeAte,  is  a  native 
of  the  East  Indies,  and  was  introduced  to  Great 
Britain  about  the  middle  of  the  I'^th  century. 
It  grows  to  the  height  of  (>o  feet,  and  is  appreci- 
ated in  India  for  at  once  its  beanty,  its  timber, 
and  its  eennomical  oses.  Its  stem  is  thick,  its 
tiinl»er  is  of  a  pali'  yellow  colour,  and  its barl<  luis 
a  dark  purple  colour,  and  a  very  bitter  taste,  its 
branches  extend  fhr  on  every  side ;  its  leaves  are 
pinnate,  each  wing  cooristing  of  five  or  six  pairs 
of  leaflt  ts  and  a  terminal  one,  and  each  leaflet 
olilontr.  aoJitely  pointed,  serrated.  lic:htish  green, 
strongly  and  very  disagreeably  lluvoured,  and 
Standing  on  pretty  hxng  footstalks :  its  flowers 
are  small  and  white,  and  are  produced  in  long 
ramose  panieles  from  the  sides  of  the  branches  ; 
and  the  fruit  is  oval,  about  the  size  of  a  small 
olive,  BQOoessively  green,  yellow,  and  purple, — ^the 
pulp  oily,  acrid,  and  bitter,  and  the  nut  white 
and  shaped  like  that  of  the  az'/daracli.  The  tree 
grows  in  sandy  land  both  in  Ceylon  and  in  llin- 
do^tan,  and  produces  flowers  and  fruit  twice  a- 
year.  The  bark  is  regarded  by  the  Hindoo  phy- 
sicians as  one  of  tlo  ir  rim^t  valuable  tonics,  and  is 
usually  exhibited  iu  povrder  or  in  decoction,  along 
with  some  aromatic,  in  cases  of  fever,  of  chronic 
rheumatism,  and  of  almost  every  disease  for  which 
British  practitioners  employ  cinchona.  A  fixed 
bitter  oil,  which  is  expressed  from  the  ripe  fruit, 
is  esteemed  an  exctllcut  remedy  agaiuKt  inte.stiual 
worms,  a  good  external  appfieation  in  eases  of 
foul  ulcer,  an  efiective  liniment  for  rheumatisms, 
spasTnodic  affections,  and  certain  kinds  of  vifdcnt 
headache,  and  a  valuable  preventative  of  catarrh 
or  fever  from  ei^osnre  to  odd  or  damp.  A  par- 
ticular sort  of  toddy  is  prepared  from  the  sap  of 
liealtliv  Totin?  nradirachtas,  and  is  sometimes 
prescribed  by  the  Vytians  as  a  stomachic.  The 
timber  is  both  very  compact  and  very  durable, 
and  is  used  for  making  bandy  wheels,  and  for 
many  other  purposes.  The  leaves  and  the  small 
branches  arc  used  in  the  worship  of  one  of  the 
Hindoo  idols. 

Another  evei^reen  bead-treer-eveigreen  by 
spedfio  name  as  wdl  as  by  nature,  Metia  mnper^ 
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m'raw,-— !■  a  oative  of  Jamaiea,  grotrt  th«re  to 

the  height  of  about  40  feet,  and  was  introduced 
to  Great  Britain  aVuiut  the  niiddlo  of  the  \7th 
I  century. — A  beautiful  species,  called  the  com- 
I  pound-leaved,  Mdia  composita,  is  a  native  of  Ten- 
erilTe,  growl  to  llie  beight  of  SO  feet,  and  was 
introduced  to  Britain  in  1810. — A  recently  di.-*- 
covt  rod  and  half-hardy  species,  called  the  Aus- 
tralian, was  introduced  a  few  years  ago  from  New 
Holland. — ^AU  the  other  introduoed  apooiea  are 
eveigreen  natives  of  India;  and  one  of  them  bears 
the  name  of  the  Guinea  Lilac—  ^f^U<'r. — Loudon. 
— MarsJudl. — T'ie  Muleria  Medica  of  Ilindostan. 
BBAM.   A  piece  of  wood,  or  of  iron,  used  in 
i    suppo;  tinpf  a  weight,  or  resistini:  a  prt  ssurf'  The 
I  general  rt  -ults  of  the  rtrenfrth  of  wood  are  given 
in  our  article  Stkesoth  of  MAiEaiALS.  From  ex- 
isting strnctures,  it  appean  that  leoadty  will  be 
attained  by  limiting  the  weight  borne  by  a  tim- 
ber hcatn  to  one-fifth  of  that  which  would  cauj«e 
'  rupture  by  compression.  Although  tiie  elasticity 
'  of  timber  is  said  not  to  bo  afTected  by  a  force 
1  which  is  between  one-fourth  and  one-third  of 
I  that  whicli  caiisi'!;  rupture,  still  it  is  prudent  not 
j  to  submit  it  to  so  great  a  jif-nriani'iit  strain. 
I      To  determine  the  limits  of  tlie  cross  strain  to 
I  which  timber  can  be  aubmitted  with  safety,  it 
I  should  be  borne  in  mind,  that  the  degree  of  flex- 
1  ure  caused  1>v  thf»  strain  must  not  impair  the 
elasticity  of  the  tibrcs,  so  that  when  the  strain  is 
'  taken  off  the  piece  may  regain  its  natural  form. 
:  There  are  no  special  experiments  from  which  this 
j  limit  can  be  ascertaiiud  ;  but,  from  an  examina- 
tion of  existing  structures,  it  seems  that  timber 
may  be  exposed  with  entire  safety  to  a  cross 
strain  equal  to  one-tenth  of  that  which  would 
cau<>e  rupture. 
:      \Vhen  a  vertical  beam  is  pressed  by  a  force  at 
;  top,  it  has  been  ascertained  by  experiments,  that 
if  the  length  is  greater  than  8  or  10  times  the 
thickness,  rupture  will  take  place  by  the  bend- 
ini:^  of  the  Vieain  ;  and  that  wh.ui  the  length  is 
less  than  b  times  the  tliickiieiis,  the  beam  will 
yield  by  crashing.  In  all  cases  where  the  length 
is  less  than  20  times  the  tliickncss,  the  weight  to 
\  be  borne  will  be  entimated  from  that  by  which 
rupture  is  caused  by  crushing  the  fibres.  But  as 
any  slight  lateral  strain  in  addition  to  this  would 
j  cause  the  beam  to  give  way,  this  weight  must  be 
fartliLT  n  duci  d,  depending  on  the  length  of  the 
beam.    The  experiments  made  to  ascertain  this 
reduction,  indicate  that,  for  wood,  the  weight 
borne  should  be  reduced  to  the  four-fifths,  when 
j    the  leng^th  is  equal  to  12  times  the  thickness;  and 
to  one-half  when  it  is  24  times  the  thickness, 
j  For  cast-iron,  the  weight  should  be  reduced  to 
I  the  two-thirds,  when  the  length  is  4  times  the 
I  thickness :  to  about  the  one-half,  when  it  is  8  times 
j  the  thickness ;  and  to  the  one-fifleenth,  when  it 
,  is  36  times  the  thickness.    For  forged  iron,  the 
I  weight  should  be  reduced  to  theflve-ei^tlii^  when 
the  weight  is  12  times  the  thickness;  andtoone- 
j  hal^  when  it  is  24  times  the  Uuckness. 


B£AK. 

Tbe  following  are  the  medium  cmsliing  wc^lits 

for  a  square  inch  of  each  of  these  materially  whea 

the  len  jTth  is  once  OT  twice  the  thickness.  { 

Oak  Knd  Pine         .         .  4,000  Hm.  1 

Forj(ed  iron      .■         .         .     60,000  — 
CuMnm  .       140,000—  j 

Having  ascertained  the  reduction  of  the  cru<-h 
ing  weiprht  required  by  the  length,  the  total  ptjr-  | 
manent  weight  borne  should  be  only  about  one-  i 
tenth  of  this  for  wood,  and  between  one-fbnrtb  i 
arid  one-fifth  for  forged  or  for  cast-iron.    "  The  j 
rule  that  is  generallr  followed  by  practical  men,' 
bays  Millington,  **  for  determining  the  necessary 
strength  and  dimoBrions  of  a  pillar  or  veitiesl 
support,  is  to  take  such  of  the  experiments  as 
have  been  before  detailed  as  may  Fuit  the  case, 
and  to  multiply  the  result  given  until  it  reaches 
the  sought-for  power,  and  then  to  take  only  one- 
fourth  or  one-fifth  of  that  quantity  to  work  upon  j 
Thu«i,  if  a  single  square  inch  of  brick  is  capaMo 
of  supporting  562  lbs.,  two  inches  should  support  j 
twice  that  weight,  or  1,124  lbs.,  and  ten  inches  i 
should  support  ff,090  Ibe.,  and  so  on;  bat  instead 
of  trusting  the  ten  itiches  of  brick  to  bear  the  j 
'>.^)20  lbs.,  only  one-fourth  or  one-fifth  of  that  I 
load  should  be  placed  upon  it ;  or  if  the  whole 
load  must  be  carried,  the  snrfiuie  of  bridnretk  i 
should  be  extended  to  four  or  five  times  ten  j 
inches.     This  has  always  been  deemed  a  safe 
rule,  because  it  is  merely  making  the  strength  to  i 
increase  as  the  area,  and  then  only  nring  aboat  ' 
a  quarter  of  the  strength  given  by  the  trial.  The 
rea??on  for  making  so  larcje  a  deduction  is  two- 
fold; first,  to  guard  against  imperfect  workman-  ^ 
ship,  and,  secondly,  against  natural  decay.    By  { 
imperfect  workmanship  is  meant  the  almost  im-  • 
pnssihility,  in  practice,  of  getting  heavy  beams  or  ■ 
pieces  of  stone  to  b^ir  equally  upon  every  part  of  , 
the  surface  that  is  prepared  to  support  them, 
ariring  from  the  difficulty  in  moving  and  piaoinf  , 
heavy  bodies,  or  from  the  support  settling  or  j 
sinking  to  a  greater  distance  than  was  cnntem-  ' 
plated,  in  consequence  of  receiving  the  new  load,  t 
or  its  settling  nneqnally  in  different  parts.  Thus 
a  pier  of  brickwork  containing  160  square  inchei 
of  surface,  might  be  built  to  support  a  burden  of 
many  thousand  pounds,  which  it  would  be  fully 
competent  to  bear,  provided  the  wei^t  was 
equally  distributed  over  the  whole  surface.  Bot 
in  placing  it,  it  might  happen  that  the  whole  ^ 
would  rest  upon  three  or  four  square  inches, 
which,  being  incompetent  to  the  lead,  would  fiul, 
and  tractafsr  it  to  another  small  part,  equally  in- 
c  >mpetent  to  bear  it|  and  thus  the  whole  inight 

fail." 

BEAN, — botanically /'o^  A  wdl*^known  cul*  > 
tivatedp1ant,of  the  vetch  division  of  the  leguiBi-  | 

nous  family.    It  is  cultivated  in  both  the  garden  ■ 
and  the  field,  for  the  sake  of  its  large,  nutriticms,  I 
dicotyledonous  seeds;  and  is  so  universally  knowa 
to  our  population,  both  urban  «nd  raral,  as  BSt 
to  require  any  description.    Its  flowers  are  of 
the  butterfly  kind,  huge,  beautiful,  and  giale*  ' 
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fuUj  odoriferous ;  its  pods  are  of  very  uncommon 
size,  one-celled,  and  provided  with  ft  deep,  downy 
packing  for  the  seeds ;  tad  ite  cotyledons,  com- 
pared with  tlio  f  the  creat  multitiHr  of  exo- 
genous plant?,  arc  gigantic,  remarkably  well 
defined,  aud  adiuirably  adapted  to  display  the 
wonders  of  embryo  T^petable  development.  Even 
if  the  bean  were  not  a  plant  of  jrrcat  ccunf)raical 
value  to  the  fanner  and  the  gardener,  it  could 
Dot  fail  to  possess  a  fascinating  interest  for  at 
once  the  arc^ueologist,  the  florist^  the  phytologist, 
and  the  vegetable  chemist. 

//?■  of  thf  U^<(n. — The  bean  figures  in  vcrr 
ancient  notices  of  agriculture,  and  was  more 
esteemed  than  any  other  kind  of  pnlse  by  both 
the  ancient  Greeks  and  the  early  Riimans.  Tho 
Athenians  u.se<l  poddt-n  Louii'^  in  their  religious 


connexion  of  their  ancestry  with  the  cultivation 
of  the  bean.  A  dish  or  meal  of  beuifl  was  called 
in  Latin  hmentwoy  and  was  eaten  with'  whole 

corn  in  a  prtid  nr  jx  ttnLre.  Beans  were  upcd  by 
the  Ronmus,  in  taking  the  votes  of  the  ptK:»ple, 
and  in  the  election  of  magistrates.  They  were 
likewiie  used  for  medicine;  and  when  bmieed 
and  iK^iled  with  garlic,  were  regarded  as  a  cure 
for  old  and  stubborn  coughs  which  had  baffled 
every  other  remedy.  Tho  meal  or  liower  of  beans 
was  thought  to  ponesB  the  power  of  removing 
wrinkles  and  smoothing  Viv-  skin,  and  was  in 
ronftequence  u«ed  by  the  Homan  ladies  as  a  fitr 
vourito  cosmetic. 

The  bean  is  said  by  some  travellers  to  be  grow- 
ing wild  in  Persia,  near  the  shores  of  the  Caspian 
sea;  and  it  r  ithtr  may  be  indigenous  there,  or 


festivals  in  honour  of  Apollo ;  and  the  Aomans  may  have  been  brought  thither  by  some  of  the 
presented  beans  in  a  festival  whidi  they  held  in  nnmerous  tribes  and  armies  which,  in  ancient 
honour  of  Cama,  the  wife  of  Janus,  and  to  which,  >  times,  rush(>d  across  Persia  in  careers  of  conquest, 
in  alhision  to  the  beans,  they  gave  the  name  of  The  bean  is  indigenous  in  Egypt,  liarbary.  and 
FaVaria.  Janus,  whom  the  Romans  always  repre-  ^  Morocco  ;  it  is  belicvrd  to  have  been  origin- 
seiited  with  two  faces,  was  a  personification  of,  ally  introduced  from  the  rtrst  of  these  countries 
Ksah,  looking  backward  to  the  wortd  whieh  had  |  into  Oreat  Britain ;  it  was  transplanted  the 
beendestroyedjand  forward  t  i  il^Mv.  rld  wliich  his  i  Moors  from  Barbary  into  Spain,  and  by  the  Por- 


offspring  were  to  n>p1enis!i.  Carncus  was  another 
aame  given  to  Kouh  by  iiis  descendants;  and 
hence  the  name  Cama  was  used  to  designate 
Us  wife, — the  wife  of  Janus ;  and  the  bean  was 
pr<«!<»ntcd  on  her  festival,  as  well  as  on  many 
Cither  occasions,  on  account  of  the  resemblance  of 
the  shape  of  its  pod  to  the  form  which  tradition 
a-:;^ed  to  Noah's  ark.   In  Egypt  also,  the  ship 


tnpniese  from  Spain  into  Portugal;  and  the  ^Ta- 
zagan  variety,  which  has  long  been  regarded  in 
Britain  as  the  best  for  an  early  erop^  was  obtained 
from  a  Portn^r  i  sc  wttlement  on  the  coast  of 
Morocco,  called  Mazagnn. 

Roman  c/Uivaiion  of  t/m  liean, — ^The faba  of  the 
Roman  writers  on  rual  afiairs,  though  treated 
by  them  as  the  most  important  of  their  legutnin- 


of  Isis  was  a  type  of  the  ark,  as  Osiris  wa?  a  per-  ■  ons  plants,  has  been  pronounced  liyL  unad  c<  :n 


sooification  of  Noah ;  and  in  every  anciently  in- 
habited country,  some  of  the  earliest  traditions 
or  most  venerated  legends  make  reference,  more 
or  less  direct,  to  the  awful  events  of  the  deluge, 
anl,  in  jiio^t  instances,  embody  some  type  or 
iiiujitratiou  of  Noah's  wonderful  deliverance.  On 
this  account,  the  bean,  from  the  supposed  ark- 
like  shape  of  its  pod,  seems  to  have  been  generally 
adopted  among  the  more  civilized  {xilytheists  of 
antiquity  as  a  sacred  type  of  the  Noahic  deliver- 
ance, and  as  an  important  element  in  the  symbols 
of  idolatrous  worship.  The  bean  appears  to  have 
been  regarded  in  Egypt  ns  typical  of  some  of 
those  mysteries  which  the  priests  constantly 
i  endeavoured  to  conceal  from  the  knowledge  of 
th  •  uninitiated,  and  therefore  was  pafalBeiy  shun- 
D 'i  liv  the  priests  as  an  object  too  sacred  for 
ordinary  observation.  Pythagoras,  who  travelled 
into  Egypt  in  search  of  knowledge,  and  who 
I  obtained  there  a  large  portion  of  his  phiIo<«(iiihy, 
I  seems  to  have  ad  ;  it  i  the  Egyptian  priests'  notion 
I  of  the  bean  ;  for,  during  the  period  of  his  influence 
in  Greece,  be  forbade  this  legume  to  be  used.  The 
bean  is  held  saored  by  the  modem  Hindoos,  and 
is  mentioned  in  some  of  their  wildest  and  most 
^  ancient  legends. 

I  The  noble  and  powcrlui  family  of  the  Fubii 
I  among  the  andentBomans  are  sttppoeed  by  s<nne 
i  writers  to  have  taken  their  name  firom  special 


Tit 

et 


i  t 


mentators  a  plant  different  from  the  present 
ibba  of  botanist^  and  possessing  characteristics 
which  are  not  found  united  in  any  existing 

legume.  T?nt  so  very  useful,  prominent,  and 
widely  diii'used  a  plant  as  the  Roman  faba  can 
scarcely  by  any  possibility  have  become  lost  j 
most  of  the  recorded  characteristics  agree  quite 
closely  with  those  of  our  conimon  small  field 
bean  ;  one  or  twa  circumstances,  rather  than 
characteristics,  are  discordant  or  inexplicable, 
principally  firom  obscurity  or  ambiguity  in  the 
language  which  States  them;  and,  at  the  vory 
the  Roman  faba,  may  have  been  a  variety 
lean,  which  is  now  slightly  obsoleted  by 
changes  in  climate  and  culture,  and  by  the  in- 
fluences of  hybridizing  and  improvement. 

Pliny  says  that  the  faba  does  not  come  np  till 
from  la  to  2U  days  ader  it  is  sown;  that  it  is 
longer  in  coming  up  than  grain  or  any  other 
kind  of  pulse;  that  it  comes  up  in  a  leaf,  and 
then  puts  forth  the  stem  ;  that  its  stem  is 
single,  and  is  not  divided  by  knots  ;  that  its 
leaves  are  round  and  numerous  ;  that  a  crop 
of  it  flowers  during  so  long  a  pwiod  as  forty 
days ;  that,  though  no  one  stem  flowers  so  long, 
yet  when  one  stem  is  passing  ont  of  flower,  an- 
other is  but  beginning  to  bloom ;  that  the  seed 
is  perfected  in  forty  days  after 'the  flowering; 
that  the  pods  are  produced  altematdy  on  each 
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side  of  the  stem ;  that  the  straw  of  the  autumnal 
towing  is  better  than  the  whole  crop  of  the 
spring  sovrif^ ;  that  the  pods  are  long,  and  of  a 
breadth  corregponding  to  tlio  !-li:vi»:'  of  t'le  seed; 
that  both  the  pods  and  the  stems  are  good  fudder 
for  cattle ;  that  the  fkba  \»  the  pioet  naefol  of  the 
legumes ;  and  that,  if  a  proper  order  iB  obeerved^ 
the  turnip  ought  to  Ih<  nicntioncti  noxt  tn  corn, 
or  at  least  next  to  the  faba.  Throphrastus  no- 
tices some  of  the  nine  oharacteristioe  of  the 
faba,  and  adds  that  it  puts  forth  many  leaTes  on 
all  sides,  carries  p  »ds  very  noar  t.)  the  soil,  and 
is  tl>o  only  ono  of  the  legumes  which  has  a  p'  r- 
fectly  erect  hteiu.  Cato  mentions  the  faba  among 
the  crops  which  improve  land,  and  directs  it  to 
be  sown  on  a  strong  solL  Varro  says  that  the 
time  of  8owin!»  it  is  about  the  end  ofOctolier,  and 
tiiat  four  modii  of  seed  were  rcq^uired  for  a 
jttgeram  of  land.  Tiifpil  directs  the  corn-seed  of 
the  &ba  to  be  steeped  in  an  tnlUsion  of  nitre  and 
amurca,  in  ord"r  that  the  crojvseed  miuht  trrow 
large  in  the  pod.  Columella  says,  *'  Land  very 
rii^  naturally,  or  well  dunged,  is  set  apart  for 
the  faba ;  and  if  this  land  has  rested  a  year,  and 
is  situated  in  a  valley,  which  receives  from 
higher  gruiuidsi,  the  seed  should  be  sown  on  the 
firm  soil,  then  ploughed  in,  ridged,  and  harrowed, 
that  so  the  seed  may  be  ooTsred  the  deeper ;  but 
if  the  land  has  carried  a  crop  immediately  before, 
let  the  straw  be  cut  down,  and  twenty-four  loads 
of  dung  spread  on  the  jugerum ;  after  this,  it  may 
he  treated  like  the  land  that  has  carried  no  crop 
the  prec'^ding  year."  Palladius  says,  "  The  Greeks 
assert  that  the  faba  seed  which  is  steeped  in  ca- 
pon's blood  h  nut  hurt  by  destructive  weeds;  that, 
If  inAised  in  water  the  day  before  sowing,  it  will 
spring  the  sooner  ;  and  that,  if  sprinkled  with 
water  which  bas  nitre  dissolved  in  it,  it  is  more 
easily  boiled." 

VarietM  of  tht  Ths  bean  was  formerly 

treated  as  a  species  of  vetch,  under  the  name  of 
Vic  'ii  falit ;  but  it  is  now  regarded  as  constitut- 
ing a  genus  of  itself,  under  the  name  of  FaUi. 
Two  principal  subepedes  of  it  are  easily  distin- 
guishable from  each  other ;  the  one  called  botani- 
cally  Faha  vulgaris  arverwU,  Faba  vulgnrijf  riu.ior. 
OT  Faba  t?ii{qan.<  apfiua,a,nd  popularly  field  bean, 
sm^  beau,  horse  bean,  or  grey  beau ;  and  the 
other  called  botanically  FtAa  md^ni  h»rtm»is, 
or  Faint  vul'jari*  major,  and  popularly  garden 
bean,  Urge  bean,  or  white  bean.  Hut  several 
wcU-establishod  variettee  are  included  in  each ; 
three  well-established  varletieB  may  be  included 
under  either;  and  therefore  all  the  kinds  of  beans 
in  cultivation  may  be  arranged  int<>  tlirco  classes, 
— field  beans,  garden  beans,  and  held  or  garden 
beans. 

The  Scotch  bean  or  common  horse  bean  is  al 
most  the  only  varietv  of  fuld  bean  cultivated  in 
Scotland;  and  though  not  m  prolihc  as  the  tick 
beans  enkivated  is  finglaud,  recommends  itself 
by  its  superior  height  of  stem,  and  especially  by 
its  greater  haxdiaesa.  Its  seed  is  from  half  an 


inch  to  five-eighths  of  an  inch  in  length,  and  thr^ 
eighths  of  anindi  in  bradth;  irr^larly  com- 
pressed and  wrinkled  on  the  sides,  and  often  a 
little  flattened  or  hallowed  at  the  end  ;  of  n  lieht 
brownish  colour,  occasionally  clouded  and  dap- 
pled with  a  darker  colour,  especially  toward  the 
end,  and  always  black  in  the  eye.  Its  stem  asea- 
snres  from  three  to  five  feet  in  height ;  nnd  th^ 
average  weight  of  its  seed  is  62  pounds  per  imyiel. 
Yet  the  Scotch  bean  is  fiar  from  possessing  uni- 
formity of  characteristics  and  appearance ;  and 
mu?t  be  considered,  much  k'ss  as  one  defined  va- 
riety, than  aa  a  very  varialile  mixture  '-f  several 
varieties.  The  fact  of  such  a  mixture  is  readily 
and  abundantly  a^iMrent  in  the  vast  and  beaati- 
ful  diversity  of  colours  in  the  flowers  of  any  Scot- 
tish bean-field,  and  may  even  be  frequently  de- 
tected at  a  glance  in  the  diversified  tints  and 
minor  characteristics  of  the  seeds.  In  oeaunoo 
with  all  varieties  of  beans,  however,  the  Scotch 
bean  is  much  affected  in  both  ."hape  and  colour 
by  peculiarities  or  changes  of  climate,  soil,  and 
culture ;  and  hence  it  is  always  plumper  and 
whitw  in  a  warm  dry  year  than  in  a  cold  and 
damp  one,  wlum  raised  on  a  ptron;^  rich  chr 
than  when  niised  on  any  kind  of  light  soil,  and 
when  cultivated  in  drills  than  when  sown  bcead-  . 
cast. 

The  tick  beans,  cultivated  in  the  field*  inEni;-  ; 
land,  are  more  prolific  in  pods  and  much  mon-  ' 
suited  to  light  soils  than  the  Scotch  or  common 
horse  bean,  and  therefore  have,  for  a  very  long 
period,  been  preferred  to  that  bean  by  the  great 
majority  of  Kn^liph  farmers.  Yet  the  conirnon 
tick,  or  variety  of  tick  most  extensively  in  use 
and  highest  in  fkvour,  is  offesn  called  in  England 
common  horse  bean  or  common  field  bean.  Its 
seeds  are  .smaller  and  more  cylindrical  than  thofie 
of  the  Scotch  bean,  and  are  rounded  at  the  eod& 
The  weight  of  its  seeds  per  bushd  is  about  67 
pounds. — ^The  Ilarrow  tick  bean  is  smaller  in  sll 
its  parts,  and  better  adapted  for  liglit  spoils  t'nn 
the  common  tick  ;  and  its  seeds  are  remarkat  ij 
plump  and  hardy^ — Other  subvaricties  of  tick 
bean  are  the  flat  tick,  the  Bssex  tick,  the  Preneb 
tick,  the  ^lay  bean,  and  several  more  ;  Imt  tVv 
differ  from  the  comtnon  tick  only  in  l>eiug  culti- 
vated on  different  soils,  or  under  diflfercnt  cir- 
cumstances. 

The  winter  bean,  called  in  France  La  frrtr^n 
d'kii-rr,  errows  tn  the  height  of  three  or  four  feet, 
and  is  both  very  hardy  and  very  proUfia  Its 
seod  is  small,  veiy  plump,  very  heavy,  smootk. 
and  fun  in  the  rides,  very  black  in  the  eye,  and 
of  the  same  colonr  as  the  Scotch  bean,  but  with 
the  addition  of  a  dark  greenish  spot  on  the  short 
side.  This  variety  was  introduced  to  Eoghnd 
about  the  year  I82-'>.  and  stands  well  the  severer;! 
winters  both  there  and  in  France. — The  Ileligt^ 
land  bean  is  very  closely  allied  to  the  wiotfir 
bean,  and  has  even  been  pronounced  identiosL  |j 

The  pigeon  is  the  smallest  of  all  the  field 
bsaaSi  and  has  its  name  iron  being  nssd  inslssd 

  J 
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of  fOM  for  feeding  pigeont.  It  b  eftrly,  prolific, 
«ad  of  dwarfish  growth;  and  its  seed  is  cunsider- 

'  iiblj  darker  in  colour  than  either  the  Scutch  ur 
thi  tick  beans.  It  originated  in  Germany,  ami 
13  extensively  cultivated  there  on  the  lighter 

,  bem  loib;  Imfe  H  hat  as  yet  fioiiod  littia  &voiir 
in  Great  Britain. — -The  purple  field  bean  bad  also 
been  little  tried  in  this  country,  yet  niicrht  pro- 
lably  succeed  as  a  wiuter  beau,  and  cerlaiuly  de- 
$erm  attention.  Its  flower  ha*  a  i^nkiih  tinge, 


J I  «nd  is  otherwise  redder  and  darker  than  that  oi' 
\  tbe  common  winter  benn ;  its  seeds  have  a  red 
dish-browQ  or  purple  colour ;  and  it  is  later  in 
ripeaing  than  the  pigeon  bean,  and  not  so  proli- 
fici— The  Alexandrian  field  bean  grows  to  about 
the  same  height  as  the  Scotch  bean,  but  is  later 
ia  ripenitig ;  and  its  seeds  reaemble  those  of  that 
beui  in  shape  and  size,  bat  are  not  so  plump,  and 
have  a  dull  reddish-brown  colour. — The  new  large 
red  or  scarlet  field  boun  was  discovL-red  in  a  field 
ol  Scotch  beans,  in  the  Carse  oi  Uowrie,  in  1834 : 
and  is  a  very  prolific  and  remarkably  distinct 
Tuiety,  with  large  reddidi-oolmiTed  aeeda.— Tbe 
Swi9>-  k'an  is  a  lately  acquired  variety  of  winter 
bean;  it  stands  the  frosts  of  En^^land  without 
injury;  it  uiay  be  sown  firom  the  middle  ol  Sep- 
toabtf  till  tiie  middle  of  October ;  it  poda  about 
the  first  of  J une,  ripens  in  the  latter  end  of  July, 
and  escnpes  the  attacks  of  insects  and  mildew ; 
aod  it  appears  to  be  peculiarly  suited  tu  the 
I  vanaer  dtftriota  of  England.— Two  other  varie- 
ties of  fidd  beans  are  the  Ainfield  and  Mao- 
Phail's. 

The  Alazagan  and  tbe  long-podded  beans  have 
tONffinni  habit  and  a  medium  siae  of  seed  b»> 
tween  the  field  beans  and  the  garden  beans ;  and 

are  suitable  alike  for  garden  culture  and  for  tlia 
better  kinds  of  field  culture. — The  Muitagau  bean, 
tt  already  noticed,  is  a  native  of  the  quondam 
Portugoese  settlement  of  Mattgan,  on  tiie  coast 
ff  Mi^rooc'i,  immediately  west  of  the  Straits  of 
I  Gibraltar,     its  seeds,  aa  grown  in  its  native  j 
place,  aru  sa  d  to  be  smaller  than  even  those  of  i 
the  Scotch  beam ;  bat  they  grow  to  a  burger  size 
i  i  Portugal  and  in  England.    "  If  the  seeds  are 
vuvvd  two  vt'nrs!  in  England,"  remarks  .Miller, 
1    tile  beans  will  become  much  larger,  and  nut 
'  ripen  so  loon,  which  is  called  a  degsnavacy." 
j  The  item  of  the  Mazagan  bean  is  about  fimr  feet 
high,  and  rather  slender  ;  its  pod  is  narrow,  and 
Irum  lour  to  tive  inches  long,  and  contains  four 
or  tft  leeds ;  its  flower  is  white,  with  dark 
brownish  strips  on  the  standard,  and  two  dark 
!  brown  spots  on  the  wings  ;  and  its  seed  ir*  of  a 
whitish  colour,  and  both  large  and  more  llat- 
taied  than  that  of  the  horse  bean.   This  variety 
loTN  loil  of  medium  quality,  as  near  as  possible 
]  to  normal  loam,  and  dislikes  both  strong  clays 
I  iod  very  light  soils.    .Miller  complains  that,  in 
I  his  time,  in  consequence  of  tiie  slovenly  garden- 
i  ing  of  the  Portuguese,  a  large  propoition  of  the 
I  Ktds  imported  from  Portugal  were  bad.   The  | 
I  Uuagan  bean  has  as  jet  been  sddoro  tried  in  i 
! 


the  field  in  Scotland ;  fhongh,  firom  its  eariy  and 

prolific  habits,  it  would  almost  certainly  succeed 
in  any  favduraMe  situation.— -The  Portuizal  bean 
is  simply  the  .Mazagan  bean  a  little  uiudiiied,  and 
somewhat  deteriorated  by  cultivation  in  Portu- 
gal ;  and  is  now  seldom  mentioned  as  a  distinct 
variety. — The  small  Spanish  bean  is  an  ther 
modi*icatii>n  of  the  Maza.'nn.  sweeter  in  taste, 
aud  a  little  later  in  habit,  ihau  the  PortugaL 

The  long-podded  bean  is  somewhat  more  proli> 
fic  than  the  Mazagnn,  and  generally  about  a  week 
later.  Its  stem  grows  to  the  height  of  from  four 
to  five  feet ;  its  pod  measures  from  six  to  seven 
inches  in  length,  and  about  one  inoh  and  a  quar- 
ter in  breadth,  is  rather  pendulous,  and  contains 
four  or  five  seeds;  and  its  Seed  measures  ulwit 
an  inch  in  length  and  iive-eighths  of  an  inch  in 
breadth,  and  ia  flat,  rounded  at  tbe  end,  and  of 
a  whitish  colour  when  ripe.  The  aubvarieties  of 
this  hean  ar!»  vpry  numerons,  and  are  constantly 
changing ;  for  any  one  kind  is  much  modified  by 
two  or  three  years'  culture  under  widely  different 
ciroumstattoes  from  those  to  which  it  has  been 
accustomed,  and  almost  any  two  kinds  l»ecome 
assimilated  to  each  i  tber  after  two  or  throe  years' 
culture  ill  the  same  tarm  or  garJeu.  Yet  many 
of  the  subvaristies  have  distinctive  names ;  and 
several  posses  considerable  pretensions  to  dis- 
tinctiveness and  permanence  <  it  character.  A  mong 
the  best  known  are  the  bandwich,  the  Lisbon, 
the  earl/  Lisbon,  ChUd*8  new  early  long  pod,  the 
old  eariy  long  pod,  the  Uangdown  long  pod,  the 
large  h»ng  pod,  and  the  early  mom.  The  Sand- 
wich was  known  and  esteemed  in  the  days  of 
Miller,  and  was  cnltiimted  as  the  next  m  Buoces" 
sion  in  the  garden  to  tlw  Spanish.  Child's  new 
early  long  pud  was  recently  introduced  l^y  the 
seedsman  whose  name  it  bears ;  it  is  rather  ear- 
lier and  more  prolific  than  the  common  long  pod; 
and  its  seed  is  thicker  and  less  qrmmetrical  in 
.s^hapo.  15iit  three  varieties  of  long  pod,  tlic  green, 
the  Butch,  and  the  white-MossoiiM  d  are  i^uite 
unsuited  to  field  culture,  aud  rauic  wiioily  as 
garden  beans. 

The  white  Windsor  bean  has  long  been  re- 
garded as  the  best  variety  for  the  table;  and  it 
is  everywhere  in  great  request  for  garden  culti- 
vation. It  is  the  Mriiest  of  the  late  garden  beans; 
it  is  also  a  sure  bearer ;  and,  as  it  does  not  ripen 
regularly,  it  aflords  a  prolonged  daily  succession. 
Its  stem  grows  to  the  height  of  four  feet ;  its  pod 
is  short  and  broad,  and  contains  two  or  three 
seeds;  and  its  seed  is  fiat,  circular,  about  an  inch 
in  diameter,  and  whitish  in  colour,  but  varies  in 
size  according  to  season,  soil,  and  culture.  The 
principal  sub  varieties  of  the  white  Windsor,  arc 
the  broad  Windsor  and  Tajlor*B  Windsor.  But 
three  other  named  and  well-known  subvarieties 
of  white  garden  bean,  tlie  Mumford,  the  Broad 
Spanish,  and  the  Turkey,  are  so  nearly  allied  to 
the  white  Windsor  as  to  be  readilj  confounded 
with  it  in  regard  to  both  character  and  habit. 
The  broad  Spaniah  was  known,  highly  esteemed. 
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and  freqacntlj  cultiTated  in  the  time  of  Miller ; 
and  was  viewed  as  a  good  bearer,  and  treated  for 

succession  between  the  latest  of  the  Maznj^ans 
and  the  earUest  of  the  late  broad  ^hite  beans. 

The  green  WindM^r  bean  closely  resembles  the 
white  Windsor  in  aise,  form,  and  habit.  But  its 

I  seeds  are  of  a  pjreen  colour  when  ripj.  and  iiuiy 
therefore  be  used  at  table  in  a  more  advanced 

'  state  of  maturity  than  those  of  the  white  Wind- 
sor. It  is  varjr  nearly  oontemporaneooa  with  the 

:  white  Windsor,  or  at  least  does  not  lag  behind 
more  than  a  fewdav* — Tlie  red  or  scarkt  Wind-  ' 

,  8or,  also  called  the  aurk  red  bean,  is  a  prolitic 

!  late  bean,  of  good  quality;  bat  is  disliked  by 
many  persons  on  account  of  the  colour  of  itn 
seeds.    Its  stem  p^ows  to  the  heif»ht  of  font  fret  ; 

I  its  pud  is  narrower  than  that  of  the  white  Wind- 

j  flor,  yet  eontaiiui  the  same  number  of  seeds ;  and 
its  seed  is  similar  in  bhapt?  and  sizo  to  that  of  the 
white  Windsor,  but  is  of  a  darker  colour  when  i 
young,  and  changes  to  a  bright  scarlet  when  ot 
fill!  siaa,  and  to  a  deep  red  when  quite  ripe. 

The  duster  or  dwarf  fan  bean  is  a  long  known, 
an  esteemed,  and  a  pr  iliiic  plimt,  an^i  ranks  as 
both  the  earliest  and  the  must  dwurhsh  of  all  the 
garden  beans.  Its  stem  grows  to  the  height  of 
two  and  a-half  feet ;  its  pod  is  short  and  nearly 
cyfiiulrical.  unci  contains  tbrce  or  four  seeds;  and 

I  its  seed  is  larger  and  rather  more  flattened  tiian 
tliat  of  the  cummuu  Mazagan. — The  Dutch  long 

j  podded  bean  is  very  prolific,  rather  late,  and  not 
very  well  known.  Its  stem  grows  to  the  height 
of  four  or  five  feet;  its  pod  is  long,  broad,  and 

I  slightly  pendulous,  and  contains  five  or  six  seeds; 

I  and  its  seed  is  about  the  ^ae  of  that  of  the  white 
Windsor  bean,  but  more  elongated. — ^The  green 

I  lona:  pod,  also  called  the  pn'cen  nonpareil,  and 

I  the  green  Oenoa,  is  a  proUtic  plant,  and  of  guoil 

i  quality.  It  differs  from  the  common  long  pod 
in  bdng  of  much  later  habit,  and  in  its  seeds  be- 

Iing  green  when  ripr?. 
The  Toker  bean  is  very  prolitic,  and  of  medium 
habit  between  early  and  late ;  it  was  well  known 
and  much  cultivated  in  the  time  of  Miller ;  but 
it  is  now  considered  rather  coarse,  and  is  there- 
fore less  in  favour  than  the  white  Windsor.  Its 

I stem  grows  tu  the  height  of  tive  feet ;  its  pod  in 
long  and  very  broad,  and  oontains  throe  or  four 
I  seeds ;  and  its  seed  is  of  a  whitish  colour,  and  an 
elongated  oval  shape. — Johnson's  wonderful  bean 
has  been  quite  recently  introduced,  and  appeals 
to  bo  very  good  and  prolific.  Its  pod  is  long,  and 
contains  six  or  eight  seeds  ;  and  its  seed  resem- 
bles that  of  the  white  Windsor  in  both  size  and 
shape. — The  white  blossomed  bean,  called  also 
the  white  bloesomed  long  pod,  has  the  whitest 
flowers  and  the  blackest  seeds  of  all  the  known 
varieties  of  beans.  Its  stem  grows  to  the  height 
of  nearly  four  feet ;  its  flower  is  pure  white,  and 
has  not  any  dark  spot  on  the  wings ;  its  pod  is 
I  long,  nearly  cylindrical,  and  slightly  pendulous, 
and  contains  four  or  five  seeds' ;  and  its  serd  is 
about  three-quarters  of  au  inch  ia  length,  and 


half  an  inch  in  breadth,  rather  thiek  or  plump, 
and  of  a  black  colour,  mixed  with  d»A  brown. 

It  is  at  a  glance  disting'iiahahle  from  everr  other 
variety  by  the  colour  of  its  flower.  It  is  toler- 
ably prolific,  of  medium  habit  between  early  and 
late,  and  is  free  in  a  great  degree  from  the  peeo* 
liar  harsh  flavour  which  characterizes  everj  other 
variety  of  hean  ;  yet  its  seeds,  when  approachinj^ 
maturity,  are  disliked  by  many  persons  on  ac- 
count of  their  eztremelj  dark  colour.  Tlus  va- 
riety is  very  liable  to  degenerate ;  and  must  not 
be  judged,  or  propagated,  from  deteriorated 
seeds. 

The  violette  bean  is  a  rather  early  variety,  and 
arrives  at  maturity  about  the  same  time  as  the 

common  lon^^  pod.  It'^  stem  grows  to  the  height 
of  about  four  and  a  half  feet ;  its  pod  is  long  and 
broad,  and  contains  three  or  four  seeda;  anl  ttt 
seed  has  a  size  and  sha])e  intermediate  between 
tliat  of  the  long  pod  and  that  of  the  white  Wind- 
sor, and  is  of  a  veiy  light  purple  colour  when 
young,  and  of  a  dark  ted  colour  whan  quite  ripe. 
— The  red  or  scarlet  Uoesomed  bean  is  taoai 
beautiful  in  tlowpr,  and  very  prolific  in  seed ;  yet 
is  di!?lilved  by  the  fastidious  on  account  of  iu  ' 
colour.  Its  stem  grows  to  the  height  of  four  ; 
fiset;  its  flower  varies  in  colour  from  a  pale  red  I 
t  o  a  reddish-tinted  black,  but  is  generally  a  bright  i 
red  approaching  to  scarlet;  its  pod  is  millle- 
sized,  and  contains  four  or  hve  seeds  ;  and  iu 
seed  has  a  darkish  rusty  brown  coloor,  and  re- 
sembles that  of  the  long  pod  in  shape,  but  is 
somewhat  longer. — .\  Idack -blossomed  bean  men- 
tioned by  Miller  seems  either  to  be  lost  or  tc 
have  beeoma  mixed  and  identified  with  the  red- 
blossomed. 

Farmers  ouf^ht  to  be  trniJed  in  the  choice  of 
varieties  of  the  field  bean,  by  referen<%  to  the 
peculiar  otrcumstances  of  cultivation,  and  c«pe> 
otally  to  the  particular  nature  of  the  soil  Sotne 
varieties,  as  wo  have  sr?en,  are  .suitable  only  fur 
heavy  soils,  and  others  are  adapted  in  various 
degrees  to  lighter  soils ;  and  any  variety  ought 
to  he  selected  in  preference  to  others,  not  from 
blind  rcjjard  to  the  f:\shion  of  a  district,  but  ii  cr: 
an  int'jllig''ti{  r  'copnition  of  its  fitness  fi.>r  the 
conditions  ot  lis  intended  cultivation.  The  pre- 
vailing and  almost  invariable  nae  of  the  Sootdi 
l>ean  in  Scotland,  is  altogether  unworthy  of  the 
enlightened  hn<»handry  of  the  Scottish  lowlands  ; 
and  the  general  use  of  the  tick  bean  in  England, 
to  the  prejudiced  exclusion  of  tho  Scotch  bean' 
from  at  least  stiff*  soils,  is  grossly  inconsistent 
with  the  liberality  and  enterprii<e  of  the  be*t 
English  farming  dbtriota.  Arthur  Young,  even 
in  reference  to  the  Ught^oil  oonntiea  for  which 
the  tick  bean  is  most  suitable.  H.iid,  *'  The  com- 
mon little  horse  bean  has  the  advantage  of  all 
others,  in  being  more  generally  marketable ;  fur 
in  certain  situations,  it  is  not  always  easy  to  dia- 
poee  of  ticks,  Windsors,  long^poda,  and  various 
otlier  sorts  They  also  grow  higher,  shade  the 
I  ground  in  summer  more  from  the  sun,  and  yield 
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a  larger  quantitj  of  straw,  which  makes  excellent 
musan.  Bni  some  of  the  other  Borts  an  gvner- 

aUjr  supposed  to  y'ultl  larger  products.  This, 
bfivvever.  i?  a  point  on  which  soiiii;  woli-ooodaoted 
cooiparativti  experiuieuU  are  wanting/' 

BeuMeeds  rvtam  their  vitality  yerj  long  after 
they  become  so  dry  as  to  be  shrivelled  and  hard ; 
ret  when  long  kept,  tfity  do  not  ^rminate  ao 
sooo  as  when  comparatively  fresh.  la  judging 
of  their  ago  and  their  other  qaalitiea,  one  or  two 
should  be  90  bitten  across  as  to  make  them  crack 
or  ?plit  in  an  oppofjite  diroction  to  that  of  their 
length.  A  be&n  which  is  easily  ii^tured,  and 
whoM  interior  «xhibita  a  dry  and  hosky  but  not 
[>  .Mlerv  appearance,  is  either  old  or  has  been 
kiln-drici]  or  heated  in  the  nmw.  But  a  l>ean  in 
fali  possession  of  its  vitality  and  of  its  capacities 
for  speedy  and  vigorous  germination,  can  be  al- 
noet  as  easily  bitten  asander  in  any  other  direo< 
tion  as  down  the  middle,  and  cannot  with'>ut 
difficulty  be  cracked  or  fractured,  and  exlitbits  a 
tooghidh  and  freah-looking  interior.  When  none 
bat  oldiah  beans  ean  be  obtained  for  seed,  they 
ou^ht  to  be  sown  fifteen  or  twenty  daya  eaxlier 
than  if  they  were  frosh. 

The  Phytiology  of  the  Bean. — A  bean  of  any  of 
the  larger  wietiea  affiirds  a  remarkably  distinot 
nd  meet  baantiful  exemplification  of  the  phe- 
■omena  of  t^errninatirvn  and  naseent  vofrctahle 
gniwth.  The  cotyledons  or  seed-lobes  arc  large 
andtne  tpeoimens  of  phytologioal  albumen  [see 
mr  Mflond  article  Albumen],  and  serve  as  stores 
or  sources  of  snitalde  nuurishmcnt  ft;>r  the  infant 
plant  in  a  manner  analogous  to  the  albumen  of 
^  for  embryo  birds,  or  to  the  milk  of  the  ani- 
mal breast  for  the  yonng  of  the  animal  The 
plume,  plumule,  or  germ  of  the  future  stem,  ia 
&  very  distinct  small  white  point  between  the 
upper  part  of  the  cotyledons;  and  the  radicle 

«r  gam  of  the  foton  root,  is  an  equally  Satinet 
small  curved  cone  at  their  base.  *'  The  matter 
<^'f  the  seed,  when  examined  in  its  common  state, 
appears  dead  and  inert, — it  exhibits  neither  the 
ftnunortheftinefeionsof  Hfe;  bat  let  it  be  acted 
Ml  by  meiitiM}  heat,  and  air,  and  its  organized 
powers  are  soon  distinctly  developed.  The  coty- 
ledons expand,  the  membranes  burtit,  the  radicle 
aoquirea  new  matter,  desoends  into  the  foil,  and 
the  plume  rises  towsoda  the  free  air.  By  degrees 
the-  cotyledons  hecorae  vascular,  and  are  converted 
into  leaves,  and  the  perfect  plant  appears  above 
tlie  eoiL**  This  is  Sir  Humphrey  Davy's  general ' 
demiption  of  Tasanlar,  or  at  least  of  dieotyledon- 1 
t^os  germination  ;  and.  in  all  its  parts,  it  is  most 
observably  exemplified  in  the  bean.  When  a 
bean  seed  is  placed  in  humid  soil,  under  a  mo- 
derate degree  of  heat,  either  in  the  open  air  or 
with  acceiis  to  an  atmospheric  current,  its  coty- 
ledon? soon  swell,  burst  their  skin  or  enveloping 
inembrane,  and  open  like  a  bivalve  shell.  Tho 
ndide  and  the  phmrale  now  appear  aa  a  emal] 
oblong  body,  prooeeding  iirom  Uie  joint  of  the 
opened  ooiytedona;  the  radude  puahee  rapidly 


downward,  to  elongate  and  ramify  itself  into  the 
stem  and  fibres  of  the  root ;  and  the  plumule 

rises  upward,  carrying  the  cotyled  ris  along  with 
it,  and  exerting  so  mighty  a  mechanical  force  as 
easily  to  pierce  the  soil,  and  even,  if  necessary,  to 
perforate  or  split  asunder  oonsiderably  cohesive 
clods.  All  this  oommcncing  growth  of  both  the 
radicle  and  the  plnmnle  if  efft  cted  hy  tli  '  d^rom- 
posing  power  of  moisture,  air,  and  heat,  upon  a 
portion  of  the  albuminous  matter  of  the  ooty^ 
Icdons,  and  by  the  assimilation  of  the  products 
of  tlie  decomposition  into  tlte  substance  or  orpran- 
ism  of  the  naeoent  root  and  stem.  The  swelling 
cotyledomi  obtain  oxygen  by  the  imbibition  of 
moisture  and  air;  they  give  up  a  portion  of  their 
carbon  to  combine  with  this  oxygen,  and  to  £to 
off  with  it  in  the  gaseous  form  of  carbonic  at  id  . 
and  they,  in  conse(|Ucnce,  are,  to  a  large  dt-gitc, 
converted  into  a  mild,  milky,  highly  nutritious 
fluid,  which  is  drunk  up  V»y  the  minute  nascent 
vessels  of  the  radicle  and  the  plumule,  and  serves 
at  once  for  the  support  of  life,  the  increment  of 
anbstanee,  and  the  full  discharge  of  every  organic 
function.  The  soil  yields  no  aliment  or  influence 
whatever  toward  the  nascent  growth,  bnt  sorves 
merely  for  the  retention  of  moisture,  the  moder- 
ating of  heat,  and  the  mechanical  anchoring  of 
the  root ;  and  if  it  have  been  either  ill  pulverized 
or  subsequently  tr^dtb'Ti.  it  offers  an  amotmt  of 
resistance  which  much  of  the  young  plant's  power 
is  expended  in  overcoming.  When  a  fbot]nth  is 
led  across  a  field  newly  sown  witli  beans,  or  whoi 
large  indurated  clod.';  remain  unbroken  by  the 
tillage,  the  nascent  stem  often  makes  long  spiral 
evolutions  in  attempts  to  worm  its  way  to  the 
•urflMM,  and  the  cotyledons  are  drawn  after  it 
into  the  crevices  which  it  makes,  and  sitmetiuies 
are  there  held  tiglit  till  released  by  the  fail  of  rain. 
WhUe  the  oxygenic  action  within  the  cotyledons 
is  in  progress,  and  while  their  originally  hard 
substance  is  in  consequence  undergoing  transmu- 
tation into  the  alimentary  lluid,  new  and  minute 
vessels  are  formed  throughout  to  convey  that 
fluid  from  every  part  of  them  to  the  grovring 
radicle  and  plumule ;  and,  at  kngth,  when  the 
radicle  i''  fnirly  formed  into  a  younpr  root,  with  it? 
fibrous  ramihcations  and  its  absorbing  spongioles, 
—when  the  plamole  tiaes  above  the  soil,  enjoy  s 
the  inflnenosa  of  the  open  air,  and  assumes  all 
the  oflices  of  a  youn^  stem. — when,  in  one  word, 
the  plant  has  passed  out  of  its  nursling  condition, 
and  has  acquired  the  organs  and  the  position  for 
feeding  itoelf  with  all  requisite  elements  from  the 
soil  and  the  atmosphere,  the  cotyledons  cease  to 
yield  nouri^^lnnent.  emerge  above  the  soil,  change 
into  set;d-leaveB,  and  begin  to  absiht  the  new 
mode  of  growth  by  elaborating  the  radical  sap 
with  the  atmospheric  gases.  Who  can  contem- 
plate this  wondrous  process,  without  observing 
both  solemn  and  delightful  evidences  of  the  exist- 
ence, wisdom,  and  power  of  the  all'benevolent 
Creator  ? 

J'<eurm'ettUivatwn  of  th«  JBtan. — The  south  of 
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Ireland  and  the  somewliat  nM>ist  'diatri«to  of  the 

champaign  parts  of  Gront  Britain,  are  much  more 
fuvuuriilile  to  the  cultivation  of  the  huan  than 
I  ui.tlier  the  uountain  valleys  ur  the  uoiuparatively 
j  arid  pUiiia.  A  very  moiit  cliinate  prevents  the 
I  setting  of  the  blossoms;  and  a  vory  dry  one 
'  occasions  a  destructive  ahnndance  of  the  bean 
fly.  A  climate  ot  mudium  humlditj  is  the  most 
I  suitable;  and  a  dry  summer  in  siuh  a  climate, 
,  favours  the  production  of  the  Seedy  and  a  wet  one 

the  luxuriancf  ><t  thy  ?traw. 
i      Rich  clays  and  strong  moist  loams  were  for- 
merly regarded  as  the  only  soils  in  which  beans 
I  could  be  advantageously  grown ;  but  free  loams 
and  the  richer  kinds  of  light  turnip. soils  have,  for  a 
considerable  time  past,  been  found  almost  equally 
I  suitable.    A  rich  strong  loam,  such  as  is  most 
favourable  for  wheat,  is  the  best  for  the  bean ; 
and,  if  properly  prepared,  will  produce  a  crop  of 
fifty  or  even  one  hundred  per  cent,  superior  to 
the  average  crop  of  auy  soil  of  medium  quality. 
A  cold  wet  soil,  or  particularly  a  stiff  retentive 
clay,  appears,  during  the  early  growth,  to  be  per- 
fectly suitable ;  but  it  is  far  more  favourable  for 
the  straw  than  for  the  seed,  and,  unless  exceed- 
ingly well  managed,  yields  but  a  poor  return  at 
I  harvest.  The  bean  is  an  excellent  substitute  for 
a  clean  ftillow  upon  inferior,  wet,  heavy  land, 
exactly  as  the  turnip  i3  the  oleaoing,  strcngth- 
*  eaing,  consolidating,  commencing,  member  of  a 
rotation  upon  inferior,  dry,  lif^t  land ;  and  the 
!  harvest  appcarancf  of  tli'.^se  two  crops,  respec- 
tively upon  tli'i  houvy  and  the  liglit  h oib.  uffird.? 
,  one  of  the  best  poti^ibW  criteria  ut  the  lanaer'ts 
industry  and  skiJl,  and  a  quite  deoiuve  indiosr 
tion  of  the  artificial  changes  which  have  been 
etFected  on  the  mechanical  and  chemical  condi- 
<  tion  of  the  land.    The  strong,  penetrating,  and 
ramified  root  of  the  bean,  cleaves  and  subdivides 
I  the  stiff  soil,  so  as  to  drawdown  a  free  circulation 
of  atmospheric  air,  and  to  dry,  pulverize,  and 
mellow  the  clayey  earth;  and  its  succulent  leaves 
absorb  a  krge  amount  of  aonriahment  from  the 
atmospheric  gases,  and,  bj  their  fall  and  deoaj, 
comrnunicate  tlie  el  inents  of  most  of  that  nour- 
j  ishmeut  to  the  soil.     A  crop  of  beans,  while 
I  eliminating  nearly  as  much  nutritious  matter 
I  for  the  use  of  animals  tt  a  erop  of  wheat,  pro- 
duces  a  far  less  exhausting  effect  upon  the  soil ; 
and,  in  g  nigral,  but  especially  upon  heavy  land, 
it  exoeiii  every  other  crop  in  making  a  remuner- 
ating letora  for  manure,  and  in  effecting  a  suit- 
able preparation  for  oats  or  wheat. 

The  bean,  from  its  habit  of  growth,  and  the 
'i  manner  in  which  it  may  be  cultivated,  is  usually 
I  regarded  as  a  denning  crop,  and  made  prepara- 
tory to  com ;  yet,  owing  to  the  diflereut  adapta- 
ti  uia  of  its  several  varieties,  and  to  the  different 
I  mjihods  of  cultivation  of  which  it  admits,  it  may 
I  be  very  variously  treated  in  systems  of  rotation. 
!  It  may  be  sown  on  land  broken  up  from  grass, 
and  will  perfectly  well  snccced  in  such  a  ca?o  ; 
.  et  it  is  not  so  suitable  har^  aa  oats,  and  ought 


in  general  to  followa  own  crop, and  kobeticaied 

a-?  a  substitute  for  a  clean  fallow.  When  regarded 
as  an  au.xiliary  to  the  profitable  management  of 
heavy  soils,  it  prolongs  the  remunerating  aeriet 
of  a  rotation,  or  enablsB  the  fiumer  advaatsgs-  , 
ously  to  postpone  the  recnrrence  of  summer  fal- 
low.   If  a  j^ood  bean  soil  be  in  a  proper  state  of 
freedom  froni  weeds,  and  have  not  been  exhaust«d  .  , 
by  overcropping,  it  may  reomvo  the  bean  eitiMr ' 
preparatory  to  oom  or  suboequenftfy  to  com,  or,  \ 
in  favourable  circumstances,  may  grow  the  two 
in  alternation  for  a  series  of  years ;  but  irhe& 
either  weedy  or  exhausted,  it  ought,  if  a  heavy  , 
soil,  to  be  laid  up  to  naked  fallow,  and,  if  a  I 
lightish  soil,  to  be  cropped  with  turnip.    In  the 
ricliost  districts  of  Kent,  beaus  and  wheat— br 
cultivating  the  former  in  drills,  giving  plenti^  ,i. 
doses  of  manure,  and  makii^f  a  diligent  use  of  ||. 
tlie  hoe — may,  without  any  change  or  fallow,  be 
sjrown  many  years  in  succession.    Throuirli  <"jr  j 
the  isle  of  Thanet,  the  common  rotation  ii  bar-  1 
ley,  beans,  and  wheat;  and  in  the  district  aroad  | 
Maidstone,  the  bean  crop  most  commonly  follows 
clover,  but  sometimes  it  follows  whtat.  or  IimUj, 
or  oats,  and  in  a  few  instances  it  follows  turoipi.  i 
One  r(4ati<m  of  six  crops  tried  by  Arthur  Tcusg,  i 
together  with  the  produce  of  each  of  the  crop$  1- 
per  acre,  was  beans  2 1  bushels,  beans  32  bushel*,  ll 
beans  40  bushels,  cabbages  6^  tons,  beans  '<i* 
bushels,  and  wheat  33  bushels  ;  another  WM 
beans  24  bushels,  barley  39  bushels,  beans  3i  ; 
bushels,  barley  44  bushels,  boans  33  bushoU,  and 
wheat  25  bushels ;  and  another  mtis  beans  24 
bushels,  wheat  22^  bushels,  beuuii  20^  buabels,  i 
wheat  87^  busheb,  beans  S4  bushela,  and  wfasst 
24  bushels.    The  chief  use  of  these  examples, 
however,  is  to  show  how  much  may  be  made  of ; 
b«ans,  or  with  what  freedom  and  frequency  the}  [ 
may  recur, — oertainlj  Boi  to  inculcate  that,  ia  ' 
any  ordinary  ciroumstances,  they  ought  to  bt  [ 
treated  v.  ith  such  remarkable  prominence.  Pro-  ' 
hably  the  most  profitable  stated  recurrence  of  tb«  . 
buau,  on  a  moderately  light  loam,  is  in  a  ntatioa  , 
of  tomipe,  bntky,  clover,  beans,  and  wheat;  or, 
on  very  richly  conditioned  lon'r  turnips  bsikyi  !i: 
clover,  oats,  beans,  wheat,  and  beam*.  j 
Stubble  land  intended  for  beans  sboald  be  i 
ploughed  aa  early  in  autumn  as  attention  to  tin  1 1 
other  duties  of  the  farm  will  admit,  and.  in  all  ; ; 
cases,  with  a.s  deep  a  furrow  as  the  streuglh  of  j  | 
the  horaes  can  accomplish.    The  bean  is  a        ;  i 
pendiouhuMNMied  plant,  extraeiing  its  peoidisr1;  I 
nourishment  from  a  considerable  depth  below  the 
surface.    The  soil,  therefore,  shouH  be  deeply 
ploughed,  not  only  that  it  may  be  duly  meiiowed  j 
by  the  frosts  of  winter,  but  that  Ihn  root  ef  the  : 
bean  may  be  enabled  freely  to  penetrate  sa<l  ! 
ramify  itself  in  search  of  its  ncccssnr)'  aliinoat. 
Some  farmers,  with  the  view  of  giving  ouly  one 
spring  ploughing,  and  that  endlong,  give  Ae  ' 
autumn  ploughing  across  the  lands  or  ridges: 
and  otliors.  intendint?  to  pive  two  sprin;?  plou^h- 
ings,  give  the  autumn  ploughing  endlong.    The  . 
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Irtter  of  th^  pnu^tioes  is  greatly  the  prefefftble, 

e6|>»;ulljr  on  strong  clave ;  for  it  lajs  the  field  in 
a  IvtttT  situ:iti<m  for  throwhij;;  off  moisture  in 
winter,  and  for  l^ecotning  suthcientiy  dry  f<>r  the 
tilling  and  sowing  operations  in  early  spring 
Vet  all  wet,  adheaive  land,  no  mattar  how  natur- 
illy  fertile,  ought  to  Iwve  Wen  previoti.'ily  relieved 
of  its  superabundant  moisture  l)y  thorough  drain- 
ing ;  for  as  l>eaus  tnugt  ne€<36&&ri]y  be  sown  at  a 
Toj  ca^  period  in  apring,  an  ludrainad  fiald  of 
this  description  can  rarely  be  brought  into  a 
fondition  of  mellow,  pulverized  tilth  i&  aaffioient 
I  tiaie  for  tlte  reception  of  the  seed. 

The  amottnt  and  maiwer  of  preparatory  tillage 
[1  in  spring,  immediately  before  eeed-time,  vary  in 
,  different  districts,  and  obviously  depend,  in  a 
gnat  meanire,  on  the  character  of  the  weather, 
«od  on  ^  Mtare  and  condition  of  th«  toil.  In 
|l  good  mather,  light  and  well-drained  hods  are 
i  eafilr  prepared ;  :md  in  ^t-  t  ivrr^.thor,  ill-drained 
I  hsavy  lands  cannot  be  even  moderately  prepared 
i  witet  n  nuudnram  degree  of  both  dcill  and 
I  hboar.  Though  spring  ploughing  for  com  eropa 
i  is  now  Tcry  peneraUy  superseded  by  easier  till- 
I  age,  yet  on  clayey  soils,  when  beans  are  to  be 
sown  as  a  substitute  for  a  £Ulow,  two  spring 
ploaghing%  pneoedod  hf  an  endlong  antumn 
ploughing,  are  highly  advantageous.    The  first 
cf  these  ploughings  should  he  fjiven  acros.s  the 
ridges,  as  early  in  spring  as  the  land  is  sufliciently 
drf  to  admit  of  the  Operation ;  ioBme^Haldf  after> 
ward?,  all  the  inter-furrows,  furrows  of  the  head- 
hivii.  gaw-furrowa,  and  cross-cuts,  should  be 
wcfully  opened  up  by  the  plough  or  shovel,  in 
order  to  |mvent  the  stagnation  (^mnflMe-water; 
and  the  seoond  apsing  ploughing  may  belong  to 
the  seed-process,  and  either  form  the  drills  for 
sowing,  or  receive  the  seeds  under  furrow.  Har- 
rowing and  wead^thering  onght,  in  every  prac- 
ticable instance,  to  be  prosecuted  and  repeated 
t:'!  the  soil  is  thoroughly  pulverized,  and  till  as 
Buuiy  roots  as  possible  of  Triticum  repent  and 
other -vifioiouiiree&aie  removed.  Tetin  even 
the  beet  bean-growix^  dirtricts,  many  farmers,  in 
dealintr  '.vi*h  '.vet  or  heavy  land,  form  the  drills 
on  the  wuuer-turrow, — some  dispensing  with  ail 
other  spring  tillage,  and  others  adding  only  one 
good  hallowing.    ^  ibeae  cawa,  however,  the 
I  deep,  open  furrows  ought  to  he  levelled  in,  and 
,  any  root-weed?  which  are  exposed  by  the  plough 
I  in  forming  and  reversing  the  drilb,  ought  to  be 
cmAdlf  eoDeoted  and  lenaoved    "  It  would, 
perhaps,  be  found  a  judicious  practice,"  says  a 
writer  in  the  Farmer's  Monthly  Miscellany,  "  to 
give  s^ng  adb^ive  soils,  intended  for  beans,  a 
eooiae  of  tfflage  in  antomn,  or  at  any  suitaUe 
opportunity  before  the  severity  of  the  winter 
season  sets  in.    The  land,  after  being  ploughed 
and  harrowed  in  a  sufficient  manner,  may  be 
fmaed  into  drillt  in  the  naoal  waj,  in  which 
state  it  ramaina  till  the  period  of  sowing  arrives. 
The  Tnanore  is  th''n  Inirl  nn  in  the  hollows  be- 


ing-machine, and  aU  eoyeved  in  bj  femeiing  or 

splitting  the  drills.    The  advantagaa  resultiDg 

fridii  this  mode  of  autumn-tillage,  are,  thnt  the 
soil  is  cfl'ectuaUy  pulverized  by  the  action  of  thu 
frost  and  other  atmospheiie  dianges  during  win- 
ter ;  many  of  the  roots  of  perennial  weeds,  and 
the  Iarv;e  of  injects,  are  destroyed  V.y  tlie  same 
agency ;  and  the  land,  by  being  formed  into 
raised  drills,  is  preserved  in  a  dry  couditiun  dur- 
ing the  winter  moatha.  By  preparing  the  ground 
in  this  way  in  autumn,  the  seed  can  be  sown  at 
the  proper  season ;  the  soil  is  finely  pulverized  and 
well  prepared  for  its  reception;  and  there  is  every 
IkTonrable  proepeet  of  an  abundant,  retttm  in 

harvest." 

The  bean  is  a  crop  which  makes  an  ample  com- 
pensation for  manuring ;  and  when  it  figures  in 
a  rotation  whieh  ia  quite  or  nearly  firee  from  tur- 
nips, potatoes,  and  any  similar  crop,  all  the  dung 
of  tlie  farm  may  be  advantagoou&Iy  given  to  it  as 
a  preparation  for  wheat.  The  manure  for  it,  of 
wltatever  quantity,  is  sometfancs  apxead  vpon  the 
snrfiioe^  and  ploughed  in  when  giving  the  winter- 
furrow  ;  and.  in  this  c:\«e,  the  manure  tends  to 
keep  a  strong  clayey  soil  loose  and  open  in  the 
bottom,  and  the  land  is  in  a  state  of  considerable 
forwardnesa  for  the  operations  of  eariy  spring. 
Another  and  not  infrequent  practice  is  to  apply 
one-half  of  the  manure  immediately  hefnro  the 
autuntn  ploughing,  and  the  other  half  immedi- 
ately before  the  qiring  tiUsge.  When  either  the 
whole  or  part  is  reeerved  till  the  latter  season,  it 
ought,  at  convenient  times  during  the  winter 
frosts,  to  be  carted  to  some  spot  in  the  field, 
there  fadd  in  a  heap,  and,  afterwafds  at  a  proper 
time  before  being  required  for  use,  turned  over 
in  order  that  it  may  undergo  the  requisite  degree 
of  fermentation ;  and,  at  seed-time,  while  the 
drills  are  being  formed,  it  should  be  earted  from 
the  heap,  dragged  out  in  small  portions  into  the 
hollows  of  every  third  or  fifth  drill,  nnd  distri- 
buted equally  along  the  intervals.  In  the  coast 
distride  of  the  bean-growing  baronies  of  Forth 
and  Bargie,  in  the  south-east  of  Ireland,  fresh 
sea-weed  is  spread  on  the  stubble  land  during 
autumn  and  early  winter,  and  the  bean-«eed  is 
ploughed  into  the  ground  in  ridges  immediately 
befoie  Ohriatmas;  and  in  the  interior  diatrieta  of 
these  baronies,  composts  of  dung  or  sea-weed, 
earth,  sand,  and  other  materials  are  accumulated 
during  autumn  and  early  winter,  and  carted  to 
the  fidd  and  ploughed  in  at  the  time  of  sowing. 
But  beans  grown  in  these  baronies  —  though 
owing  partly  to  the  inferior  phint  and  the  infe- 
rior culture,  as  well  as  to  the  manure— do  not,  in 
the  Scottish  marketi,  bring  within  shilliiigs 
of  the  price  of  thoM  grown  in  the  canes  of  Fal- 
kirk and  Cowrie. 

Beans  may  be  either  sown  broadcast  or  dibbled 
or  drilled.  The  broadcast  method  is  commonly 
practised  in  Ireland ;  the  dibbling  method  is  ex- 
tensively practised  in  England  ;  and  the  drilling 


tween  the  drills,  the  seed  deposited  bv  the  sow-  i  method  is  almost  universal  in  Scothmd.  The 
I.  *  SB 
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broadcut  method  greatly  eeonomiees  time  and 
labour,  and  in  aome  rare  instances  perfectly 

rv>  s  all  til©  purposes  of  the  crop  as  to  both  the 
produce  and  the  land;  but,  in  gcueial,  it  is  most 
slovenly,  waatefiil,  and  pernicious, — oocadoning 
a  prodigal  expenditure  of  seed,  encouraging 
carelessness  in  tillac:*',  cherishing  the  growth  of 
weeds,  preventing  all  the  most  useful  operations 
of  after-culture,  and  rendering  the  crop  befonliug 
and  ezhanating  instead  of  deanaing  and  reatotar 
tive. 

Dibbling  in  rows  at  regular  intervals,  wlien 
the  process  is  carefully  performed,  is  a  grcutly 
superior  method  to  broadcasting  ;  yet  thongh 
well  suited  to  the  cottier  and  the  small  farmer, 
it  is  far  less  adapted  than  the  drill  system  to 
fields  of  considerable  extent.  It  cfifects  a  con- 
sideraUe  saving  of  seed,  ooeastona  perfect  aerar 
tion  to  every  plant,  and  induces  flowering  and 
podding  at  the  lowest  possible  points  of  the  stem ; 
yet,  on  a  large  farm,  it  consumes  an  amount  ol 
time  and  lahoor,  and  involves  a  greatnem  of  risk 
in  reference  to  the  vicisntudes  of  weather,  which 
more  than  counterbalance  its  advantages.  The 
absurd  practice  formerly  prevailed  in  England  of 
paying  for  dibbling  according  to  the  number  of 
pecks  or  bushels  of  seed  depoeated ;  and  this  in- 
volved a  powerful  inducement  to  dishonesty  and 
carelessness,  and  a  corresponding  risk  of  serious 
limitation  of  the  crop  from  paucity  of  seed.  But 
of  late  years  dibbling-machines  liave  been  in- 
vented for  the  speedy  pc-rfunnancc  of  dibbling 
work  upon  a  large  scuie ;  and  these,  though  in- 
ferior in  their  mode  of  acting  to  hand-dibbling, 
^ve  the  Sumet  a  power  of  greatiiy  accelerating 
the  work,  and  at  the  same  tijiie  protect  him  from 
the  coni(c>(pience8  of  irregular  sowing.  See  (he 
article  Dibble. 

Drill-sowing  is  effected  in  two  or  three  differ- 
ent methods,  according  to  the  kind  of  the  pre- 
paratory tillage,  the  nature  of  the  soil,  the  in- 
tended unount  of  after-cuitur^  and  the  character 
of  the  weather.  When  a  previous  spring-plough- 
ing has  been  givmi  across  the  ridges  of  the  autumn 
ploughing,  tho  lands  or  ridges  are  divided  by  (he 
plough  into  hollow  drills  with  intervening  ridge- 
lets,  or  one«bont  stitches,  at  intwvals  of  26  or  27 
inches.  When  manure  is  to  be  applied,  the  seed 
is  first  sown,  the  manure  is  then  drawn  out  and 
divided  in  the  manner  fonuerly  noticed,  and  the 
high  drilb  or  ridgelets  are  next  split  out  or  re- 
versed, by  means  either  of  the  common  plough, 
or  of  a  plough  with  two  mould-boards. — In  an- 
other mode  of  drill-sowing,  the  manure  is  spread 
over  tite  surface  of  the  winter  furrow,  and  both 
this  manure  ie  ploughed  in  and  the  seed  is  sown, 
simultaneously  with  a  single  spring  ploughing. 
Three  ploughs  start  in  succession,  the  second 
immediately  after  tli©  hrst,  and  the  third  im- 
mediately after  the  second ;  a  drill^'barrow  or 
sowing-machine  is  fixed  between  the  handles  of  ^ 
tlie  third  plough ;  and  tlic  seeds  are  thus  depo-  | 
sited  in  every  third  furrow,  and  covered  by  the  | 


saceeeding  forrow-dioe.  This  mode  of  sowing 
may,  of  course,  be  so  extended  <m  a  huge  fm 

as  to  have  cither  six  or  nine  ploughs  in  simul- 
taneous operation. — ^Another  smd  better  method, 
when  manure  is  applied  at  seed-4ime,  is  to  plough 
down  the  spread  manure  with  a  strong  furrow, 
and  afterward^  t  )  draw  light  furrows  for  th*^  r. 
ception  of  the  seed.  But  whichever  of  the  meihodi 
be  practised,  the  whole  fidd  ought,  in  enery  ne- 
cessary place,  to  be  careftUIy  and  industriousir 
water-furrowed,  by  means  of  the  plough  and  the 
shovel.  The  time  of  sowing  is  as  early  as  pos- 
sible after  the  severity  of  winter  is  past,— at 
Christmas  if  the  eHmal^  aa  in  dm  south  of  Iie> 
land,  is  very  mild,  —  in  Fel)niary,  if  possiMe, 
throughout  even  tlie  coldest  parts  of  .Sc'itlaiiJ.- 
and  never,  in  any  district,  later  than  the  enJ  vi 
Hardi. 

Much  ditTerenoe  of  practice  prevails,  in  botk 
the  dibbling  and  the  drilling  systems,  as  to  the 
distance  between  each  row  of  seeds.  Sowa  £ng- 
lidi  farmers  form  their  beanrrows  at  distances  of 
9  or  10  inches,  others  at  distances  of  15  inches 
and  otlicrs  in  double  rows  of  4  inches  asunder, 
at  exterior  distances  of  18  inches.  But  in  all 
Bttdi  instances,  band-hoeing  alone  can  be  brought 
into  requisition  in  the  afler-coltnie ;  and  this  i^ 
comparatively  irn  fTicient  for  eradicating  weeds, 
and  keeping  the  soil  dean  and  pulverulent,  od 
heavy  land.  Drill-rows  are  sometimes  forsaed 
at  distances  from  one  another  of  three  yards,  aad 
ought  never  to  be  formed  at  smaller  distances 
than  about  27  inches;  for  an  ample  width  {be- 
tween them,  is  not  only  indispensaUe  for  the 
important  operations  of  lunae-hodng,  but  sbo 
occai'ions  a  healthy  and  even  requisite  oiroola* 
tion  of  air, 

The  quantity  of  seed  considerably  varies  s^ 
ocnding  to  the  character  of  the  soil,  ti^e  conditim 

of  the  tillage,  the  method  of  ouUur^  and  the 
variety  of  the  seed    I^ut,  in  average  cases,  with 
the  common  hortje  bean,  five  bushels  per  acre  ii 
a  proper  quantity  broadcast,  four  bushdswben 
sown  in  drills,  and  two  or  at  moat  three  bodish 
when  dibbled.   But  in  England,  in  consequence 
of  the  climate  being  more  favourable  far  the 
ripening  of  the  beaa  than  in  SoolJand,  the  pro-  . 
per  quantity  of  seed  is  oondderably  smaller.  A 
thinly  sown  crop  ^old-  ru  puccoeds  well  in  Sc.:^t- 
land,  except  upon  very  rich  soiL  —  An  useful  ^ 
praotioe,  in  either  broadcast  mr  dxiU  sowisg,  it 
to  mix  about  a  bushel  of  pease  Or  vetches  witb  • 
every  six  bushels  of  the  beans:  for  the  p€^*^ 
considerably  improve  both  the  (piantity  and  the 
quality  of  the  fodder,  and  they  ulso  serve  at  hti- 
vest  for  binding  np  the  beana  into  sheaves.  A 
mixed  crop  of  this  kind  is  called,  in  the  agrictil- 
tural  language  of  Scotland,  a  cr.>p  of  Is^ms  wit'i 
a  dropping  pea. — The  depth  at  vviiicu  harruwia^ 
deposits  broadcast  seed,  is  necessarily  very  mri* 
able  and  quite  uncertain ;  the  deptii  of  depoa-  i 
tion  by  drilling  after  the  plough,  or  in  what  tost 
be  called  ploughing  under,  is  from  3  to  4  mch'H :  | 

'  I 
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lod  the  depth,  in  the  liettar  and  more  aeeimte 

method  of  soning  in  hoUow  drills^  covered  over 
•  the  splittinj?  or  reversin;*  of  thp  r:(l:^olotH,  is 
\  origiitall/  much  deeper,  but  is  atterwardit  ru- 
I  dowd  to  4  or  5  indies  hf  the  harrowing  down 
of  the  tidgelets  iiuu  tho  hollow  interepaeei. 
A  new  method  of  bean  culture  was  commenced 
;  a  number  of  years  ago  on  M.  de  Fellcubcrg's 
fiuia  at  Hofwjl  in  Switwriand,  and  has  since 
been  succeasfully  practised,  for  several  years,  at 
Ocfcham  Park  in  England.  It  (.■•nisists  in  so 
^  treating  beans  and  cabltages,  that  a  fair  crop  of 
both  is  obtained  from  the  same  land  in  a  single 
season.  In  February,  the  beans  are  dibbled  in 
d  uLle  rows  at  4  inches  asunder  from  each  other, 
and  at  exterior  distam  es  of  3  ftct ;  and  these 
wide  exterior  distanceti  permit  the  subsoil  plough 
or  the  doable  moold^board  plough  to  pass  freely 
along,  without  injury  to  the  beans,  as  often  as 
the  state  of  the  soil  may  roqnirr  till  the  planting 
of  the  cabbages.  The  cabbages  are  sown  in  a 
guden  seedM  in  the  {neviooB  antnmn,  prioked 
out  in  a  comer  of  the  garden  in  March,  and 
planted  between  the  rows  of  b^ans  in  the  field  in 
Maj  or  June.  They  are  of  the  thousand-beaded 
variety,  and  axe  planted  at  distanoea-  from  one 
another  in  the  row  of  about  two  feet,  atad  ought 
to  be  from  5  to  8  inchca  out  of  the  ground.  The 
beans  are  generally  removed  early  iu  August; 
the  spaoe  whioh  they  ooeopied  is  then  ploughed; 
and  the  oMmgtat  though  hitherto  restrained  in 
pTuwth,  now  grow  with  such  rapidity  as  effoc- 
toally  to  prevent  any  considerable  growth  of 
WMda.  The  cabbages  yield  a  great  bulk  of  green 
food  towards  Chriatmas,  and,  if  then  stripped  ist 
their  leaves,  produce  a  second  sproutini^  at  the 
end  of  March  or  bee^uning  of  April.  But  as  food 
n  for  bre(Mling  stock  is  much  more  important  in 

I  eidy  epii^  than  at  CSuistoias,  the  oabbages 

II  may  be  left  untouched  till  the  supply  of  tumiiM 
is  '  ximugtcd  ;  and  then,  in  the  latter  part  of 
.Uarcu  and  early  part  of  April,  they  may  be  eaten 
off  the  ground  in  couples.  The  quantity  of  keep 
iifiiided  by  them,  in  the  latter  mode  of  consump- 
tion, is  eqnal  to  that  which  would  be  yielded  by 

,  j  the  same  area  of  many  kinds  of  turnips ;  and  im- 

I  mediately  after  their  hdng  eaten  off,  the  hnd 

I I  needs  but  a  single  plonghing  to  be  ready  for  the 
'  reception  of  sprinf^  com.  The  yield  of  tlic  boan 
jl  (^op>  too,  80  far  &om  being  diminished  by  the 

gnat  width  of  the  rows  and  the  aoomnpaniment 
!  of  the  cabbages,  was  found  at  Oekbam  Park  to 
be  actually  increased  ;  for  the  average  annual 
produce  during  five  years  previous  to  the  adop- 
tion of  the  new  method  was  35  bushels  per  acre, 
ud  the  afengaaannal  pfodoee  daring  five  jean 
I  of  the  aQeompanimani  of  the  cabbi^  was  41 
bushels. 

J  The  after-culture  of  the  bean,  in  all  the  or- 
I  dmaiy  methods^  ia  •omewhat  opcfoae  and  not  a 

I  little  important.   In  cases  of  broadcast  sowing, 

the  harrow  h  used  of  course  to  cover  in  the  seed: 
but  it  is  aXbO  u&ed  afterwards,  in  order  to  destroy 


young  annnal  weeds,  either  immediately  hefero 
the  plants  appear  at  the  surface,  or  just  after 

(hey  arc  fairly  n1>rtve  ground,  and  have  trans- 
muted their  cotyledons  into  seed-leaves.  The 
young  bean  plants,  between  the  time  of  their 
appearing  at  the  Kurfkce  and  the  time  of  their 
olitaininj^  their  first  fireen  lerwes,  arc  so  brittle 
that  their  necks  would  lie  broken  by  the  harrow; 
but  afterwards  they  yield  without  fraetnre,  and 
reoeive  benefit  rather  than  injury  from  the  im- 
plement, while,  of  course,  a  greater  nmount  of 
annual  weedy  growth  is  destroyed.  When  the 
beans  are  sown  in  drills,  the  harrow  ought  to  be 
used  ten  or  twelve  days  after  the  sowing,  or  as 
soon  after  that  number  of  days  as  the  weather 
will  permit.  The  harrowing:  is  given  across  the 
drills  so  as  at  once  to  level  down  their  8uiuu)its, 
to  destroy  the  annnal  weeds  whioh  have  vega- 
tated,  and  to  lay  the  soil  level  for  the  subsequent 
operation  of  ho  'lns^.  The  j^rnis^-seed  harrow,  or 
even  the  common  harrow,  is  very  commonly  em- 
ployed ;  but  the  kind  of  oarved  drill-harrow,  ased 
in  some  districts,  to  perform  a  sitnilar  office  in 
the  cultivation  of  the  potato,  is  to  1>e  preferred. 
This  implement  consists  of  two  light  curved  har- 
rows, adapted  to  the  onrvature  of  the  drills,  and 
drawn  by  one  horse.  The  two  parts  are  mutually 
connected,  and  severally  provided  with  handles ; 
and  by  means  of  these  handles,  the  workman 
keeps  them  fair  on  the  drills,  and  disengages 
them  from  weeds,  large  clods,  or  other  obstmo* 
ti<tnH.  If  t!>  f '  1 1  is  at  all  likely  to  retain  any 
surface  water,  the  replacing  of  all  the  water- 
furrows  must  be  carefully  attended  to,  both  after 
the  harrowing,  and  after  the  subsequent  4^an- 
in^  operations. 

These  subsequent  operations  consist  of  repeated 
horse-hoeings,  hand-hoeings,  and  huud-weedings, 
and  ought,  in  every  instanee,  to  be  perforawd 
when  tho  ground  is  in  a  medium  condition  be- 
tween wet  and  dry.  Before  the  introduction  of 
the  horse-hoe,  a  common  small  plough,  drawn  by 
one  horse,  was  driven  onoe  up  and  onoe  down  in 
the  interval  between  every  two  drills,  gathering 
the  soil  from  the  drills  into  a  ridgelet  in  the 
middle  of  the  interval ;  a  hand-boeing  was  then 
given,  to  out  the  weeds  close  to  the  rows ;  a  se- 
cond hand-hoeing  followed,  to  destroy  any  frceh 
i^rowth  of  weeds ;  and,  some  time  after,  a  small 
double  mould-board  plough,  also  drawn  by  one 
horse,  split  open  the  ridgelet  in  tlM  middle  of 
the  interval,  and  laid  it  up  as  an  earthing  against 
tho  sides  of  the  drills.  The  implenients  now  gen- 
erally used,  in  addition  to  the  common  small 
one-horse  plough,  are  various  kinds  of  drill-har- 
rows or  grubbsra,  provided  with  different  seto 
and  shapes  of  coulters  and  tines,  and  powerfully 
adapted  to  destroy  weeds  and  pulverize  the  soil. 
The  small  plough,  when  employed,  first  pares 
away  a  portion  of  the  sides  of  each  drill ;  and  the 
scraper,  grubber,  or  drill-harrow  then  follows  to 
reduce,  level,  and  clean  this  removed  portion  of 
the  soil.    But  the  plougli  is  really  not  needed; 
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for  the  moet  improved  drill-grabben  ean  per- 
I  fectly  perform  the  whole  work  without  its  aid. 
Wilkie's  drill-grubber  or  horse-hoe,  in  particular, 
is  a  most  effective  implement :  its  first  or  central 
coulter  hM  a  doaUe-feathered  sole ;  its  other  two 
coulters  are  only  single-feathered,  and  are  so  pro- 
lougeJ  and  Iiinge-jointed  at  top  as  to  lie  capaljle 
I  of  expansion  and  contraction  j  and  while  these 
>  coulters  we  admirftUj  adapted  for  eotting  all 
weeds,  a  smell  attaohed  harrow  follows,  and 
brings  the  cut  weeds  to  the  surface.  Anuthtr 
excellent  and  very  suitable  implement  is  a  spiked 
roller,  of  such  size  as  to  suit  the  interval  between 
the  rows,  its  8|nkes  capable  of  bsiag  removed 
from  the  cylinder  so  as  to  convert  the  implement 
I  into  a  scaritier  or  a  grubber,  its  frame  provided 
with  a  cross-bar  for  the  attachment  of  different 
kmds  of  eoulten  and  tince,  and  its  point  mounted 
on  a  small  wheel  to  facilitate  the  transit  from  in- 
I  terval  to  inter^'al  at  the  end  of  the  rows.  After 
horse-hoeing  or  drill-grubbing  has  done  its  ut- 
mosty  MHne  womoi  and  b<^  or  eome  otherwise 
disengaged  men,  must  ^ve  a  thorough  hand- 
I  hoeing,  in  order  to  remove  whatever  weeds  may 
,  have  escaped  the  horse-hoeing,  or  may  be  situated 
beyond  its  reacL  These  operations  ought  to  be 
repeated  from  time  to  time  till  all  weeds  are 
thoroughly  exterminated,  rr  till  the  bean-plants 
have  attained  so  forward  a  growth  that  any  far- 
ther tJllsge  would  be  injmious  rather  than  benefi- 
cial. A  weU>maaaged  field  of  beans  ought  to  be 
as  clean  as  a  fan-lcTi  lird,  and  always  is  so  under 
the  care  of  an  industrious  farmer.  ^N  othing  can 
be  a  grosser  outrage  upon  every  principle  of  good 
hnsbaBdry,  or  oan  more  dfoetnaUy  d«foat  the 

luxuriance  nf  th;^  ru'tivated  crop  itself,  or  the 
preparatory  liltli  f  a  tlie  com  crop  of  the  fol- 
lowing year,  tiian  tor  a  crop  of  beaus  to  labour 
hard  for  snbdatence  smidst  a  oboking  growth  of 
weeds.  A  common  practice,  after  the  several 
hoeing  and  weeding  processes  are  concluded,  is 
to  raise  a  portion  of  the  soil  up  to  the  stems  of 
the  plants,  in  the  same  manner  as  is  done  with 
potatoes.  When  the  land  is  ondrained  and  of  a 
retentive  nature,  this  practice  facilitates  the 
escape  of  surface-water,  and  tends  to  preserve 
the  crop  in  a  dry  pontion ;  but,  in  other  oireum- 
stanoes,  it  has  soarody  any  other  effect  than  to 

I  prevent  the  reapers  frora  cutting  the  plants  suf- 
ficiently near  the  root  in  harvest,  and  to  occasion 
inoonTenienoe  in  i^terwards  ploughing  up  the 
land  for  wheat. 

Toppimj  of  the  Bean. — The  removal  of  the  tops 
of  bean-stems  by  lopping  or  nipping  is  almost 

I  universally  a  part  of  bean-culture  in  the  garden, 
and  is  sometimes  advantageooily  praotiiedin  the 
field.  The  principal  object  of  it  is  to  avert  the 
devastations  of  the  minute  insect  called  the  bean- 

I  dolphin ;  and  subordinate  objects  are  to  invigor- 
!  ate  the  flowering,  and  indnoe  oompirative  r^- 

j  larity  in  ripening.  The  structure  and  habits  of 
the  bean-dolphin  have  already  been  noticed  in 
the  article  Afhis.   Fumigating  with  sulphur  has 


been  tried  against  the  inseet;  bat  has  sddom  if 

ever  been  successful  without  being  of  rach 
strength  as  greatly  to  damage  the  plants ;  and 
the  removal  of  the  tops  is  the  only  known  effec- 
tual remedy.  The  honey-dew  whiohaeoompsiMi 
the  appearance  of  the  aphis  usually  begins  to  te  • 
observed  about  the  middle     ^lay,  and  is  in  manr 
districts  popularly  called  the  mildew ;  it  indicates 
itself  by  embrowning  the  points  of  the  leases;  it 
afterwards  extends  over  the  whole  surface  of  th« 
leaves,  and  deepens  the  embrowning  into  black  -. 
and,  if  unchecked,  it  eventually  blights  all  the 
fructification,  and  kills  the  plant.    The  imset 
itself,  whidi  is  of  a  eoal  Uadc  colour,  makei  ill  , 
first  appearance  on  the  summit  of  the  etom :  and. 
if  not  dislodged,  it  Boon  swarms  over  the  wholt  . 
of  the  top  leaves,  and  eventually  spreads  dowa 
the  stem,  and  multipliei  in  myriads  till  the  sse- 
culency  and  the  very  vitality  of  the  plant  perish. 
■Rut  if  the  progress  of  the  flowering  be  watched, 
some  ants  may  be  observed  on  the  ground  around 
the  phmts;  and  thdr  presenee  it  a  certain  indip . 
cation  that  hon^-dew  is  in  the  coarse  of  ori^ 
nation,  and  thereff>re  a  practical  hint  that  the 
time  has  arrived  tor  the  operation  of  to^tii^ 
See  the  article  Am.  This  operation  is  pwfonaed ., 
either  by  a  man  walking  along  the  intervals  be*  'i 
twccn  the  rows,  and  cutting  off  the  heads  of  the 
plants  with  a  sword-blade  or  with  a  small  scjtbe 
set  in  a  handle,  or  by  women  and  eUldnm  pass- 
ing close  along  the  side  of  the  rows,  and  pinch- 
ing off  the  heads  of  the  plants  with  their  hands. 
In  the  former  method,  the  loppings  ought  after- 
wards to  be  gathered  from  the  ground,  and  re- 
moved firom  the  Add;  and  in  the  htCer,  ttay 
may  be  deposited  in  bags  or  aprons,  and  emptied 
from  time  to  timp  into  a  cart.    Operators  pinch- 
ing with  both  iiands  will  pertonn  tiie  work  with 
far  more  ezpeditica  than  would  at  first  thooc^t 
be  supposed  possible,  and  their  labour  amounts, 
in  extreme  oases^  to  tike  actual  saving  of  the  wImIb 
crop.  j 
MtnuHng  of  tht  Btmi-^lsi  %  cold  tad  favaU 
climate^  the  harvest  management  of  the  beao, 
on  account  of  the  succulency  of  the  plant,  and 
the  lateness  and  irregularity  of  its  ripening,  is 
peculiarly  difficult.  The  crop  ought  to  be  writ ' 
ripened  before  being  cut,  for  otherwise  it  will ! 
not  easily  be  brought  into  a  dr^-  enough  condi- 
tion for  being  ricked,  it  will  incur  serious  risk  of  > 
injury  from  unfiivouvaUe  ehanges  in  the  weathar, ! 
and  it  will,  in  any  event,  sufiiBr  considerable  de- 
terioration in  its  quality.    If  allowed  to  become 
over  ripe,  some  of  the  seed  will  be  lost  by  shed- 
ding, and  much  of  the  remainder  will  acqnire  s  ; 
dark  colour  in  its  outer  skin,  and  ooeasioQ  s  j 
diminution  in  the  market  li'alue  of  the  sampl?:  ' 
and  if  not  allowed  to  become  ripe  enough,  the 
pods  will  shrink  and  deteriorate,  and  the  hauko  I 
will  incur  great  risk  of  partial  er  even  totals 
mentation.   Afler  the  eye  of  the  seed  is  thor- 
oughly blackened,  and  thp  skin  has  acquired  ft 
yellowish  and  leathery  colour  and  texture,  even  ' 
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I  though  the  pod  should  be  neither  black  nor  drv, 

II  the  crop  is  in  ft  fit  condition  for  being  cut  down. 
Wbeniriieat  follows  tho  bean,  the  latter  ought 

not  to  remain  uncut  after  the  first  week  of  Oc- 
I  tober;  and.  should  any  obstruction  occur  to  a 
j  efficiently  early  housing  of  the  crop,  it  ought, 
|,  iniM^Mfeelf  after  being  bound  into  sheaves,  to 
be  removed  to  another  field  to  he  dried.  The 
'l  e^pf'nse  of  twice  removing  it — first  to  another 
fitid,  and  afterwards  to  the  rick-yard — will  be 
lery  lidily  emupeuated  hy  the  mperior  jidd 
from  duly  sown  wheat,  or  especially  hy  escaping 
the  risk  of  i)Ling  compelled  to  withhold  wheat 
,  tod  substitute  barley. 

method  of  reaping  beam, 

'  ii  with  old  sickles  which  are  not  fit  for  reaping 
com;  another  very  common  method,  called  hag- 
'  giog,  is  with  an  instrument  in  the  furm  of  a 
'  mUe.  bat  farooder  in  tlie  Made,  and  as  eharn  as 
a  UTthe ;  and  anotliar  method,  though  not  so 
'  common,  is  to  mow  them.   Whichever  of  these 
methods  is  practised,  the  crop  ought  to  be  out  as 
I  nesr  as  poerible  to  the  ground,  both  that  as  mneii 
'  of  the  ^traw  as  possible  may  be  secured  for  fod- 
I  dtr.  and  hecau''?  the  hcst  pods  arc  often  situated 
very  near  the  base  of  the  stems.    A  fourth 
sethod,  when  the  haolm  is  short,  as  in  tiie  case 
I  of  the  Maaagan  bean,  is  to  pull  up  die  orop  by 
1  th^  rootf,  and  thi.s  method  has  the  rccommcnda- 
^  tioa  of  leaving  the  land  in  a  state  of  far  better 
tilth  than  if  the  crop  wero  cut ;  bat  it  requires 
a  comparatively  large  number  of.  WOTkpeopIe,  is 
difRcult  or  nearly  impossiMe  on  firm  or  adhesive 
'  mk,  entails  the  duty  of  a  very  careful  cleaning 
of  the  roots  previous  to  the  operation  of  thrash- 
isg,snd,  in  almost  aay  case,  is  nnsuited  to  tlie 
economy  of  an  extensive  farm. 

The  reaped  crop  ought  to  he  left  for  a  few  day? 
b  the  swathe  if  mown,  or  in  loose  broud-luiud 
qasBlhies  if  eat  with  the  siekle ;  and  when  the 
plants  have  somewhat  lost  their  suoculency,  or 
begin  to  be  comparatively  dry.  they  ought  to  he 
'  bound  into  very  smaU  sheaves,  either  with  the 
twilled  hanhn  of  inlermixedly  grown  pease,  or 
inth  bands  of  straw,  hop-bine,  or  yam.  The 
iheaves  sh-^nld  )>e  pet  on  their  huts,  to  dry,  in 
double  rows  or  stooks,  without  any  hoods  or 
;  liden;  of  if  a  prolongation  of  moist  weather  be 
Ifpidiended,  they  majr  be  piled  into  small  round 
ricks,  so  constructed  as  to  admit  a  firee  and 
•euohing  circulation  of  air. 
'    Beans  oontinne  to  incur  considerable  risk  even 
'  iathsiiek-yard,  and  must  be  stored  there  with 
careful  regard  to  their  being  kept  dry  and  ven- 
tilated, so  as  to  escape  mould  or  heating.  They 
.  nay  be  built  in  round  ricks  in  the  same  manner 
'  iswhetU;  bat  wliensmrtbess  ricks  are  not  very 
smrill,  each  should  ho  constructed  with  a  hoss.  or 
conical  opening  through  th^*  centre  from  the  hase 
to  the  to(i,  80  as  to  permit  a  tree  and  constant 
cMstienofair.  Bat  when  the  erop  is  huge,  a  j 
^t'  r  method  of  storing  is  in  large  oblong  stacks,  : 
'CKiBliliiig  a  house  in  outliney  and  oonstructed  | 


with  a  considerable  number  of  both  vertical  and 
horisontal  snb^vioiis.    Tlie  top  of  such  a  stack 

is  formed  and  thatched  like  the  roof  of  a  house, 
and  does  not  impts''  its  weight  upon  the  beans  ; 
its  subdivisions  are  made  by  cross-rails,  which 
serve  the  double  purpose  of  preventing  pressure 
and  permitting  ventilation ;  its  bass  rests  on 
stadrllrfT  which  cut  off  all  direct  communication 
with  the  ground ;  and  the  portion  of  beans  within 
each  of  its  subdivisions  has  a  perfectly  separate  or 
independent  lodgment,  so  that  the  stack  can  be 
diminished  piecemeal  to  suit  the  minutest  con- 
veniences of  thrashing  or  r  nti'imption.  Tlie 
cost  of  the  frame-work  of  sucli  a  btack,  including 
staddles,  and  measuring  40  feet  at  the  base,  about 
44  feet  in  length,  and  about  18  feet  in  height  at 
the  eaves,  needs  not  he  more  than  at  the  utmost 
£\2;  and,  if  properly  used,  it  will  last  during 
many  years. 

Beans  may  be  thrashed  either  with  the  flail  or 
with  tlie  thrashing-machine ;  and  they  are  dressed 
by  the  winnowing-machine  in  Uie  same  manner 
as  oom ;  but,  in  the  prooen  of  riddling,  all  th«r 
li^'it  -  Is  and  I  reken  shells  ought  to  he  care- 
fully fkimmi  d  (AY  witli  the  hand.  Tlirashing  by 
the  tlail  is  better  suited  to  progressive  consump- 
tion, and  to  the  preservation  of  comparatiTe  suo- 
cukncy  than  tbradiing  by  machinery:  and  it 
ought,  therefore,  to  he  prefi'rred  in  every  instance 
when  the  haulm  is  given  as  food  to  working 
horses. 

Fniwt  of  <fts  JEfinn.— The  bean  fs  the  most 

uncertain  and  fickle  of  all  the  field  crijps  of  Great 
l?ritain,  except  pease,  and  ranges  from  a  degree 
above  mere  worthlessncss  to  a  degree  superemi- 
nently remunerating.  Hie  amount  of  produce  is 
affected  not  only  hy  the  habits  of  the  plant  itself, 
hut  very  powerfully  by  culture,  weather,  and  the 
aggregate  of  agricultural  accidents.  Professor 
Low  says,  "  Forty  bushels  to  the  acre  are  re- 
garded as  a  great  crop ;  thirty  bushels  are  a  full 
and  satisfactory  onp ;  and  pro'iahly  the  average 
produce  of  the  kingdom  docs  not  amount  to 
twenty-four.**  Sir  John  Sindair  says,  A  good 
crop  of  beans  on  a  fit  Bofl,  well  managed,  and  in 
fav'xjnihle  seapon?.  niriy  sometimes  exceed  42 
bushels  per  statute  acre,  but  from  24  to  32  bush* 
els  are  x«ekoned  a  aayaEMStory  produce.  In  un- 
favoarabie  seasons,  even  on  wj  good  soils,  the 
crop  sometimes  turns  out  almost  an*  nthc  hlunk, 
so  far  as  the  grain  produce  is  concerned,  and  not 
worth  thrashing,  except  to  dean  the  straw  from 
soil  and  monldiness,  before  unng  it  as  fodder." 
And  Loudon,  r'  hibiting  the  opinions  of  several 
other  eminent  agriculturists,  says,  "  The  produce 
of  beans,  when  proper  management  is  exercised, 
and  whwe  dissases  hare  not  oeonrred,  is  goiaally 
from  25  to  35  bushels  per  acre.  Donaldson  says 
that  a  crop  of  beans,  taking  the  island  at  large, 
may  be  supposed  to  vary  from  16  to  40  bushels, 
but  that  a  good  aTerage  crop  cannot  he  reckoned 
to  exceed  20.  In  Mddlesex,  Middleton  tells  us, 
that  bean  crops  vary  firom  10  to  80  bushels  per 
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acre.  Foot  says  the  aTerage  prodace  ia  from  3^ 
to  4  quarters  per  acre.    In  Kent,  A.  Young 

thinks,  they  proliahly  exceed  4  quarters  ;  but  in 
Suffolk  he  should  not  estimate  them  at  more 
than  3 ;  yet  5  or  G  are  not  uncommon.** 

FarTTin  Uses  of  the  Bean. — ^Beana  are  better  suited 
for  feeding  horses,  and  are  more  nutritious,  than 
oats;  and  they  ought,  when  thus  used,  to  be  split 
or  braided  in  a  mill,  and  given  in  mixture  with 
cut  or  chaffod  hay  or  straw.    When  beana  axe 
given  whole  to  horses,  they  are  liable  to  be 
swallowed  without  proper  mastication,  and  to 
cause  indigestion  and  a  laboured  action  of  the 
lungs.  Beans,  f^ven  first  whole,  and  afterwards 
ground,  are  very  extensively  employed  in  Eng- 
.  land  for  the  fattening  of  hogs  ;  and  as  they  have 
a  tendency  to  render  the  ])ork  very  tirui  aud  not 
suiioieitttly  detieate,  they  are  usually  superseded, 
in  the  last  stage  of  fattening,  by  barley  meal. 
Bean  meal  is  also  well  adapted  to  the  fattening 
of  oxen,  and  renders  their  flesh  better  flavoured 
than  oQ-eake  does;  and  when  mixed  with  the 
drink  of  cows,  it  very  materially  increases  their 
yield  of  milk.     Millers  in  England  allege  that 
new  or  soft  wheat  will  not  grind  without  the 
'  mixture  of  a  small  quantity  of  beans ;  and  they 
!  generally  make  this  mixture  ftr  hurgw  than  even 
their  own  allegation  asserts  to  be  necessary. 
The  adnltf'rati'»t»  of  wheat-flour  with  heans  is 
known  to  almost  ail  Sour-dealers  and  bakers  ;  it 
!  can  easily  be  detected,  and  is  usually  allowed  for, 
I  in  whoieaalo  purchases ;  and  it  in  consequence 
impose!!  only  on  a  few  ignorant  poiohasets  and 
on  the  retail  consumers, 
i     In  Scotland,  beans  are  used,  either  whole  or 
I  broken,  and  mixed  with  oats,  for  feeding  farm- 
;  horses  ;  between  the  close  of  turnips  and  the 
i  commencement  of  pasture,  for  fattening  cattle ; 
!  and  in  districts  where  grain  payments  prevail, 
I  and  where  the  ordinary  housdiold  bvead  is  made 
i  of  barley  meal  mixed  with  pease  meal  or  bean 
meal,  for  the  partial  payment  of  farm^rvants. 
When  bean  meal  is  given  to  cattle,  great  care 
ought  to  be  taken  that  each  beast  Mt  no  more 
than  its  proper  quota;  for  a  master  ox,  if  not 
restrained,  may  devour  far  more  than  his  share, 
I  and  may  die  of  a  surfeit. — Bean  straw,  especially 
when  mixed  with  that  of  pease,  is  ef  great  value 
as  fodder  for  working-horses  ;  and,  when  well 
I    harvested,  is  reckoned  very  hearty  feeding.  But, 
in  some  working-horses,  and  in  aU  riding-horses, 
this  food  is  apt  to  produce  extreme  fatnleaoe, 
colic  pains,  and  a  painfid  a<  t<:  n  of  tha  longs. 
;  Bean  stubbles,  if  the  crop  liave  been  properly 
culiiiwted  and  harvested,  are  of  small  value, 
and,  when  wheat  follows,  require  to  be  speedily 
ploughed  in;  yet,  in  some  miserable  in.'^tances, 
I  when  very  censTir.able  cultivation  occasions  tlie 
ground  to  be  matted  with  couch,  knotgrass, 
and  other  vivacious  weeds,  these  stnbMes  are 
j  apparently  excellent  pastures, 
i        fr'ird'ii  cii.l!'''nl ''oh  of  the  /J''rn  — B'ans  are 
1^  eown  in  the  op.:n  ground  of  the  garden  from  Oc- 


tober till  nearthe  end  of  Jnne;  and  wherniJsad 

as  a  luxury  for  the  tables  of  the  rich,  they  are 
occasionally  forced  by  artificial  heat.    They  pre- 
fer, Uke  field  beans,  a  rather  strong,  rich,  moist 
soil,  yet  wUl  suooeed  in  almost  any  kitchen-gw- 
den  mould.  The  seeds  should  be  dropt  reguhily 
into  drills  at  three,  four,  or  five  inches  distance 
from  seed  to  seed,  according  to  the  comparative 
size  of  the  plants.    The  soil  should  be  prcdeed 
firmly  upon  the  seeds;  aa  the  planta  advuee,  | 
they  should  receive  a  little  earthing  up,  and  the  ' 
spaces  between  the  rows  should  be  kept  fri»< 
from  weeds;  when  the  blossoms  expand,  the 
tops  of  tiie  stems  ought  to  be  nipped  off;  aaiif 
the  bean-dol^in  should  obtain  complete  posM- 
sion  previous  to  the  removal  of  the  top??,  the 
plants  ought  to  be  cut  down  to  within  five  or  six 
indiea  of  the  soil,  and  all  the  loppings  csnisd 
away.  The  quantity  of  seed  of  the  smaller  earlr 
varit'ties,  required  for  a  row  of  eighty  feet,  is 
about  a  pint ;  and  for  the  main  crops,  when  the 
seecb  are  planted  Ihrther  apart,  the  quantity  it  i 
proportionally  less.  ► 
The  kind  of  bean  pown  in  the  various  rtic«*-  ^ 
sions,  from  the  end  of  October  to  the  end  of  Jan-  '  ■ 
uary,  is  the  small  early  Mazagan.  In  the  warmer  • 
eoontiee  of  Eugfamd  and  Ireland,  this  besn,  iw  i  ■ 
all  these  successions,  may  be  sown  in  any  f^hvl- 
tered  situation,  which  enjoys  au  exposure  to  th.- 
sun ;  but  in  the  colder  counties,  and  throughuut 
Scotland,  it  ought  to  be  raised  on  a  small  wana  i 
seed-bed,  and  afterwards  transplanted.  The  seed-  ! 
bed  may  be  about  six  feet  square ;  the  soil  must  be  I 
reduced  to  a  tine  powdery  condition ;  small  drilb 
must  be  made  three  inches  asunder,  two  indiei 
deep,  and  very  solid  and  even  at  the  bottom ;  the 
seeds  must  be  sown  at  distances  of  about  tlir?? 
inches,  and  covered  with  fine  soil,  firmly  pressed 
around  them;  the  seed«bed  must  be  proteeUd 
either  by  a  frame  and  lights,  or  by  an  ardiwoik 
of  hof>ps  covered  with  mats,  or  by  8<^me  equally 
efiective  contrivance ;  and  the  coverings  must  be 
removed  in  mild  weather,  and  free  airings  other- 
wise given  with  aU  possible  frequency.  Opal 
ground  for  the  final  growth  of  the  plants  must 
be  prfi)ared  hy  manuring,  digging,  and  pulver- 
izing; drilLi  um»t  be  made  in  it,  two  feet  apart, 
and  snffloiently  deep  to  xeeelve  the  mass  of  roou; 
and  in  settled  weather,  in  February,  or  early  in 
March,  the  plants  must  be  transplanted  into 
these  drills,  the  soil  being  brought  into  cio«e  [ 
oontact  with  thefar  fibres,  and  earthed  up  te  the  ' 
height  of  two  inches  around  their  stems. — The 
long-pod  varieties  may  be  mvm  from  the  first 
week  of  February  till  the  end  of  May,  in  driili 
three  feet  asunder,  and  two  or  tbne  fftdies  deep; 
and  the  otlier  varieties,  described  in  a  former 
section  of  tliis  article,  may  be  sown  in  the  order 
of  their  respective  lateness  of  habit,^ — the  Wind* 
Bor  varieties  being  usually  selected  for  the  taaia 
crop. 

A  )iO'>i.'i.^  nf  the  Pif'in. — The  ashes  of  the  b'ln^n. 
according  to  Buchacr,  contain  68*59  per  cent  o{ 
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plM^liate*  of  potedi  and  soda,  O-SS  of  phoaphato  I 

of  lime,  1911  of  phosphate  or  magnesia,  1*84  of  < 
I  sulphate  of  potash  and  chloride  of  sodiani,  and 
1  LI  of  silicate  of  potash.   The  bean  itself,  ac- 
cariSag  to  Sir  Hamphrej  Davy,  on  the  authority 
I  of  KiDhoff,  in  every  3.S40  parts,  contains  1,312 
pnrt?  cf  starch,  31  of  albumen,  and  1.204  of  other 
butritive  matters,  such  as  gum,  starch,  and  tibriu. 
■  Sverf  100  pounds  of  beans,  aooording  to  Profes> 
I  aor  Jolinston,  oontain  40  pounds  of  starchy  sub- 
.  stances,  and       pounds  of  albuurnious  matter; 
I  and  from  two  to  three  pounds  of  beans,  accord- 
j  ag  to  the  same  authority,  contain  as  much  nour- 
I  iihment  for  cattle  as  10  pounds  of  haj,  6  of  oats, 
91  f'f  turnip??,  'A!")  of  carrots,  L'^  of  potatoes,  .'55  of 
oat  straw,  or  52  of  wheat  straw. — J/ichong  A(/H- 
cdture  of  tJte  AncieiU*. —  Youi^^»  Fanner" i  Ka'enr- 
dar^Manhaff*  Bund  Ewwmy  of  the  Southern 
''omitUi. — MiWt  HuJ>andrif. — LawwrCa  Agriail- 
turi^' a  Manned . — Sir  John  Sivf^liir'^.^  iUucral  He- 
fort  of  Scotland. — UatUera  Uiorgicai  Ea^aifg. — 
Bnm  oa  Bittel  Afair*. — Agrieuttural  Bejtort  of 
Ikncickshire.  —  LoxtdoiCa  Hortm  Bfitannieu*,-^ 
I  Catalogue  of  th<?  HifffJ.an'l  Socie'^ii  Jfvf^ffm. — 
Magazine  of  iJomedic  Mconomif.  —  Treatue  on 
I  BtitiA  Hiuiandri/. — Sprovie*e  Treatiee  on  Agri- 
I  culture. — Low's  Elements  of  Agriculture. — Da^*» 
Pmc^ical  H'l.^fandrg.  —  MiUer^s  JJictionnry.  — 
bae^'a  AgricttUural  C7temistfif. — LiSig'a  Chemis- 
try of  Agrictdtwe.  —  Farmer^s  Monthly  Miscd- 
lany. — Quarterly  Journal  of  AgrieuUure. — Jnur- 
ualofthe  Rogal  Affrictdf    <'  >'/C.>'v  of  E/igland. 
BEAN  (KIDNEY).   S-jc  Kidxkt-Buan. 
BEAN-DOLPHDJ,  or  Bea5.Flt.   See  Aphis. 

I  BSAK-G008B,— called  by  some  xoologists 
•  Jwr/f/v?.?,  and  by  others  An.'fer  segetutn.  A  spe- 

cies  of  wild  goose,  known  mtiltitudes  of  Bri- 
!<  tish  farmers  for  its  depredatiuiiB  upon  young  crops 

I I  of  irinter  wheat.  It  is  liable  to  be  confounded 
bf  a  carets  observer,  with  the  greylag,  the  ori- 

|i  gin  of  OUT  domestic  goose.  But  its  body  i<j  «>r 
smaller  size  than  that  of  the  greylag ;  its  bill  is 
diMier  and  more  compressed ;  its  wings  eztmd 

1 1  beyond  the  tail;  and  its  mandibles  are  partly 
black,  while  those  of  the  prcylaj?  arc;  of  an  nmnt^e 
nid.  It  inhabits  the  arctic  regions  during  sum- 
ner,  and  nugcates  aonthward  to  the  British  is- 

i  lands  in  automiL  "  In  Britain,*'  says  Mr.  Selbj, 
"  it  is  well  known  as  a  regular  winter  visitant, 

,1  srnfiog  in  large  bodies,  from  its  northern  sum- 

'  swr  haunts,  during  September  or  the  beginning 

,  of  Oetobsr,  and  seldom  taking  its  final  dep«r> 
tnrc  before  the  end  of  April  or  the  beginning 

,.  of  May.   The  various  flocks,  durin?  their  resi- 
dence in  this  country,  have  each  their  particular 
i  iunats  or  foeding  diatrleta,  to  which,  on  each 

]  ensuing  season,  they  invariably  return.  They 
fwl  much  Upon  the  tender  wheat,  somctimeR 
iujuriag  the  fields  to  a  great  extent ;  and  they 
frequent  also  the  stubbles,  particularly  such  as 

I  'ire  kill  down  with  clover  and  other  grasses.  In 
the  early  part  of  spring,  they  often  alight  upon 
the  newly  sown  bean  oad  pea  fields,  piokiag  up 


I  greedily  such  of  the  pulse  as  is  left  on  the  snr* 

<  face ;  uid  I  am  inclined  to  think  that  their  tri- 
vial name  has  been  acquired  from  their  apparent 
predilection  for  beans  as  food,  rather  than  from 
the  shape  and  aspect  of  the  nail  of  the  upper 
mandible,  to  which  it  has  been  generally  attri- 
buted.   In  bulk,  the  bean-froose  is  generally 
rather  less  than  the  greylag,  or  true  wild-goose ; 
and  it  is  accordingly  sometimes  called  prorin- 
cially  the  small  grey  goose ;  but  it  not  unfre- 
quentlv  f  ipi  ils  the  other  in  size  and  w(M;j;ht  Tlie 
head  and  u])|>er  part  of  the  neck  incline  to  brown 
with  a  greyish  tinge,  and  the  feathers  of  the  lat- 
ter hue  are  so  disposed  as  almost  to  ptoduoe  a 
furrowed  appe.irance.    The  lower  parts  of  the  1 
body  are  ash-t^ri'v.  with  trau.svL'rse  darker  shades;  , 
and  the  back  uud  bcapuhirs  are  brown  with  a 
grey  tinge,  the  feathers  being  edged  with  whit&" 
BEAN-TREFOIL.    See  A\.\..vitia, 
BK.\M.  or  1'.-  nr     See  Bauley. 
BKAKilElliii.  SeoAastTCS. 
BBARBIND.  See  BmnwBBO. 
BBARD.   The  a^vns  of  a  plant;  also  the  haitf 
on  the  underlip  of  a  horse. 
BEARDED-OATGftASS.   See  A  vena. 
B£ABDaBASS,-^botanicaily  Polgpogon.  A 
genus  of  grasses,  of  the  agrostis  tribe.   Two  spe- 
cies arc  inditrennns  in  Orcat  Britain  ;  three  spe-  ; 
cies  have  been  introduced  from  Tartary,  ^orib 
America,  and  the  south  of  Europe ;  and  nine  or 
ten  other  species  are  known  to  botanists.  All 
the  five  kinds  existing  in  Britain  are  anntials, 
and  of  very  little  interest  to  the  farmer ;  yet  the 
two  indigenous  kinds  have  a  pretty  appearance, 
and  are  somewhat  rare.  The  Montpelier  species, 
Pol>/pogon  Mongpelieiisis,  grows  by  road -sides; 
and  the  shore  species,  Polgpognn  ^V/'o/v/^m  — for- 
merly called  Agrostis  littoralis — grows  by  the  sea-  | 
side. 

BEARING^BSIN.  The  rein  which  occasions  ' 
the  I'it  to  pr*»«»«?  mo5t  efFectuallr  on  the  jaw  of 
the  horse,  aud  which  compels  the  animal  to  carry 
his  head  high,  corrects  his  tendency  to  stumble, 
and  holds  him  in  check  when  ho  is  disposed  to  1 
run  nway.  It  is  useful  on  lev-  l  tjround,  indis- 
pensable in  fastwork,  and  generally  necebsury  to  ; 
a  horse  who  has  become  aooostomed  to  it ;  yet  it 
prevents  him  from  throwing  his  whole  weight 
into  the  c(»llar  when  ascending  an  acclivity, 
and  is  often,  through  useless  and  cruel  inconsi- 
dcration,  made  so  tight  as  to  excoriate  the  angles 
of  his  lips,  and  painfiiUy  cramp  the  musoles  of 
his  head.  Yet,  pay.s  a  judicious  writer  in  the 
New  Fporting  Magazine,  "  The  chargt.-  against  it 
of  cruelty  at  once  falls  to  the  ground,  because  to 
make  a  team  work  together  in  fiMtwork,  every 
horse's  head  must  be  as  much  restrained  by  the 
coupling  rein  a?  it  would  be  and  is  by  the  bear- 
ing rein.  Its  excellence  consists  in  keeping 
hones*  mouths  fresh,  in  enabling  a  coadiman  to 
indulge  a  horse  with  liberty  of  t  in.  without  let- 
ting him  be  all  aliritad,  which  he  would  be  with 
his  head  quite  loose,  and  of  additional  safety  lo 
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the  coach  horse,  as  proved  by  the  fact  of  either 
that  or  the  crupper  always  giviug  way  whea  he 
fidls  down.  There  are,  howeyer»  teams  in  which 
it  may  be  disponsed  vdth,  and  the  Iiorses  have  an 
advantage  in  their  working  agninst  hills." 

BEAR'S  BKEACIL  See  Acaxtuus. 

BEAR'S  EAR.  See  Airaicvuk. 

BEAST.  Any  quadruped  which  18  VMd  for 
labour  or  fed  for  the  sham  hies. 

BEATERS.  The  parts  of  the  thrashing- 
nMfChine  wUeh  beat  out  ike  grain,  wad  the 
parts  of  aaj  other  madiiiie  whu^  httwe  ft  beat- 
ing action. 

BECCABUNGA,  or  BaooKLuu,— botanically 
Vsrwiea  BeoeaSbwnga.  A  perennial,  herbaoeouS) 
evezgreen,  aquatic  plant,  of  the  qieedwell  genus. 
It  grows  wild  in  the  rivulets  and  clear  ditches  of 
Great  Britain ;  and  has  been  cultivated  for  medi- 
cal and  esoulent  purposes.  Its  stem  is  proonm- 
bent  or  floating,  usually  grows  to  the  length  of 
two  feet,  gives  of!"  from  its  joints  long,  simple, 
fibrous  roots,  and  is  round,  leafy,  smooth,  and 
ahining ;  its  leaves  occur  in  mutually  opposite 
pnirs,  stand  on  short  ^tstalks,  and  are  oval, 
serrated,  somewhat  fleshy,  punctured,  and  of  a 
pale  green  colour  ;  and  its  flowers  occur  in  oppo- 
site axillary  clusters,  stand  on  delicate  foots  talks, 
are  of  a  bine  odour,  and  bloom  in  Julj  and  Au- 
gust. The  plant  has  no  odour,  but,  when  much 
ohewed;  has  a  bitterish  and  slightly  astringent 
taste.  It  was  formerly  regarded  by  pharmaceu- 
tists as  a  good  antisoorbutb ;  bat  it  has  too  fteble 
a  power  to  be  efiective  unliSB  it  were  to  be  used 
as  food.  It  may  be  eaten  as  a  salad,  bat  eught 
to  be  used  fresh. 

BEOKUAKNIA.  See  Onrosvairs. 

BEDS.  Long  spaces  occupied  with  oom,  in 
the  drill  husbandry,  and  eieparated  from  one  an- 
other by  aUeys ;  also  small  spaces  of  any  extent, 
•eocupied  willi  the  minor  orops  of  the  garden,  or 
forming  the  subdivisions  of.large  borders. 

ET:DSTRA^Y,— hotauically  GdUihi.  A  numer- 
ous genus  of  herbaceous  plants,  of  the  madder 
tribe.  Several  of  the  best  known  species  are 
popolarily  oalled  chcoso  rennet,  ladiea'  bedstraw, 
jc'llow  ladies'  bedstraw,  maidVhair,  petty  mug- 
wort,  and  yellow  goosegrass.  .The  common  spe- 
cies or  true  cheese-rennet,  Galium  verum^  grows 
wild,  and  in  great  id>undanoe,  in  bodij  ]^taoes, 
in  hedges,  and  by  the  sides  of  pastures,  in  Great 
Britain ;  and  though  a  mere  weed,  p^^seesses  some 
Uttlc  interest  and  value  for  its  economical  adap- 
tations. Its  stem  is  smooth,  slender,  ledining, 
and  about  is  inches  in  length;  its  leaves  are 
linear,  smooth,  and  dark  green,  and  occur  in 
eight  together ;  its  flowers  are  monopetalous 
tad  bright  yellow,  ooAir  In  long,  loose,  terminal 
^ikes,  and  Meom  in  July  and  August ;  and  its 
roots  are  long  and  spreading.  Its  flowering 
tops,  boiled  in  alum,  dye  a  bright  yellow  colour  : 
its  roots  yield  a  red  dye  quite  equal  to  that  of 
madder;  and  the  whole  of  the  plant,  when 
bruised,  has  the  proper^  of  eurdUqg  mUk,  and 
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is  sometimes  used  for  both  colouring  and  fiavwir- 
ing  milk  intended  for  dieese.  Botii  its  popokr  ! 
name  of  oheese-rcanet  and  its  botanical  name  of  | 

galiura  allude  to  its  property  of  curdlinir  and 
colouring  milk.  It  wa.s  at  one  time,  by  the 
commendation  of  tlie  (Jt>mmittee  of  the  Council 
for  Trade,  attempted  to  be  oolttvEted  as  a  sab> 
stitute  for  madder,  and  was  found  to  prodace 
about  12^  cwts.  of  dried  roots  per  acre.  It  ii 
eaten  by  sheep  and  goats,  rejected  by  horses  and 
•wine,  and  not  liked  by  blaek  cattle;  and  it  it 
said  to  possess  the  property  of  coloorii^  the  . 
milk  and  the  bones  of  such  animals  m  eat  it 
It  can  be  easily  and  rapidly  propagated  bj  the 
dividing  of  its  roots  in  either  spring  or  antma; 
and  it  will  grow  in  almo.-^t  any  soil  or  sitoatiatt. 

Twelve  other  species  of  bedstraw  are  indigen- 
ous in  Great  Britain ;  and  several  of  these,  fsr- 
tionlaxly  G, mcUu^o,  G.  tj/lvatimm,  and  Q.htmie, 
possess  the  same  eoonomical  properties  as  th>  ' 
common  species,  but  not  in  m  great  a  d-  prct.  ^ 
Withering's  species,  O.  Withfring%iy  is  a  peren-  , 
nial  weed,  with  white  flowers,  on  the  heathj 
gronnds  of  England.  The  marsh  spedes,  Q.  yM-  | 

-  "/J,  is  a  low,  inconsi)icuous,  creoj)ing  p>  ^ 
rennial  weed  of  Briti.sh  marshes.     Tiie  gr^at 
hedge  species,  G.  moll  ago,  is  a  creeping  pereoniai 
weed,  widi  white  flowers,  and  a  stem  two  feet  ; 
long,  in  British  hedges.  The  small  species.  G. 
pusillttm,  is  an  inconspicuous  perennial  weed  of 
the  English  mountains.   The  English  species,  0. 
atifflica,  is  a  low  perennial  weed,  witii  yeOow 
flowers,  in  England  and  Wtbs.   The  rock  spe 
cies,  (7.  Mxatile,  is  a  small  perennial  weed,  with 
white  flowers,  on  British  moors.    The  three- 
homed  Bfeeiee,  &.  tricamt,  is  a  snail  autusl 
weed,  with  wldte  llowet%  on  British  mom. 
The  ppuriuns  ?pecies.  G.  trpvriam,  is  a  trailing 
annual  weed,  with  green  flowers,  in  British  corn-  ' 
fields.    The  northern  species,  O.  boreede^  is  a  j 
trailii^  perennial  weed,  with  white  flowors,  sad 
a  stem  18  inches  long,  on  the  British  mountun?.  [  . 
The  species  called  the  cleaver.^,  O.  af-^rine.  i?  a  i  ' 
twining  annual  weed,  with  white  iluwere,  and  a  i 
stem  3  fiMt  long,  in  the  hedges  of  Britaind— Bs- 
twecn  sixty  and  seventy  species,  some  annual,  |  ' 
but  by  far  the  greater  number  perennial,  hare 
been  introduced  from  foreign  coumnes;  but  ooac 
are  suited  to  field  oultivation,  and  only  time  « 
fou^--particttlarIy      Umrieum^  G.  j>urjmrtm,  ; 
and  G.  ruhrum — arc  ornamental  in  the  gardea— 
A  hothouse  evergreen  undershrub  from  Mexico, ' 
and  called  by  some  botanists  ZTt^yjonimyMr^  , 
aaid  by  others  Df.vn  odium  afariumf  bears  also  th»  < 
popular  name  t  f  1  i!  tmw. 

BEE.   A  species  ot  b>inenopteroufi  insect,  be- 
longing to  the  fimily  Apiaria. — IIm  hoocj^Meis  | 
universally  celebrated  for  its  unguhur  iasttoots, 
and  highly  prized  for  the  valuable  products  of  its 
industry.    A  vast  number  of  intei^iag  fscu  | 
have  consequently  been  collected  in  relation  to  , 
the  economy  of  the  species^  for  the  detail  c  t  ^vi  i  >i  | 
history  a  Tolume  of  oonsidersUe  sine  woeU  bt  | 
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r^aired.  We  shall  therefore  be  able  to  present 
nothing  more  than  a  sketch  of  the  most  striking 
geaenlitiei^  ol»Uiiud  from  the  admiimUs  worki 
«f  fiabtTi  Cuvier,  &c.,  and  to  these  Mthantic 
Boarces  must  refer  the  nadar  dMirow  of  more 
ample  ixLformatioo. 

Tbrne  eorte  «f  individub  are  found  to  Ibnii 
a  conuBUiity  of  bonef-bees ;  the  femaie,  mo- 
thcf;  or,  as  she  is  commonly  culled,  qii<<en  :  the 
males,  or  drones;  and  the  working  bees,  im- 
properly termed  mtittm,  m  they  u«  oofcually 
females,  thougb,  in  %  peoaU&r  reqpeet,  imper- 
fi  ci.  A  hive  commonly  consists  of  one  mother 
or  queen,  from  to  b<X)  males,  and  from  15  to 
2t);Q(M)  working  bees.  The  last  mentioned  are 
the  smalleet,  have  18  jointe  to  their  eatempsa, 
and  6  abdominiil  ritiRs:  the  first  joint  or  square 
portion  of  the  posterior  tarsi  is  onkrged  at  the 
posterior  angle  of  its  base,  aad  shaped  like  a 
ponied  luinng  ite  internal  aurfiMW  cov- 

ered with  a  fine,  short,  close,  silky  down.  They 
are  provided  with  stings.    The  mandihlrs  are 
ipoon-shapcd,  and  not  dentated.  There  is,  ou  the 
outside  of  the  hind  legs,  a  Bmooth  hollow,  edged 
with  hairs,  called  the  bashet :  the  silky  brnsh  of 
the  first  joint  of  the  posterior  tarsi  has  7  or  8 
I  traosrerse  striao.   The  mother,  or  queen,  has  the 
r  noae  charncterietici^  but  it  of  latger  lizc.  cspe- 
I  dally  in  the  abdomen :  she  haa n  ahorter  sucker  or 
trank,  and  the  mandibles  grooved  and  volvet-like 
I  ben^th  the  tip.    The  males,  or  drones,  differ 
I  from  both  the  preceding  by  having  13  joints  to 
;  the  antennaa ;  a  rounded  head,  with  lumper  ejet, 
I  elongated  an  ]  uu  it (.'d  at  the  sumniit ;  PmallcT  and 

I  more  velvety  inaadibles,  and  shorter  anterior 
feet,  tiie  two  first  of  which  are  arched.  They 
lave  no  snticolnr  dilatation  nor  eilkj  bmsh  on 

j  the  square  part  of  the  posterior  tarsi,  and  are 
]  destitute  of  stints.  The  £?enitals  consist  of  two 
'\  hom-fihaped  bodies  of  a  reddish-yellow  colour, 

I I  with  a  broad-ended  penis.— When  wo  examine 
:1  the  internal  structure  of  this  insect,  mo  find  at 
:,  the  <8iipi->rior  ba??e  of  tlie  trunk  or  sucker,  below 

liie  labrum,  a  considerable  aperture,  shut  by  a 
.  naU,  triangnlar  pieoe  which  baa  been  eaOed 
tongue,  epipharynx,  &o.    Tiiia  opening  receives 
the  food,  which  i^  thence  C'^nvrrd  by  a  delicate 
I  (esophagus,  through  the  COTs^elet,  to  the  anterior 
,  atomadi.  which  oontaina  tSkm  honey ;  the  second 
.  stomach  i     i  .  es  the  poUen  of  flowers,  and  has, 
on  its  internal  surface,  a  number  of  transverse 
sad  annular  wrinkles.    The  abdominal  cavity  of 
tlie  qveen  and  working  Ix^es  also  contaius  the 
lit^  bag  of  poison  eonunnnicatiag  with  the 
'ting.   Iq  the  queen  there  are.  rnureover,  two 
1  iaige  ovaries,  consisting  of  a  trrcat  nnmber  of 
I  nasli  cavities,  each  containing  16  or  17  eggs. 
These  ovaries  open  near  the  anas,  previons  to 
which  they  dilate  into  pouches,  whore  the  egg  is 
delayed  to  receivt?  a  viscons  or^tin?  from  an  ad- 
jacent gland.    The  inferior  half- circles,  except 
ths  finfc  and  last,  on  the  abdomens  of  working 
bare  eadi  on  their  inner  sorfaoo  two  oavi- 


tics,  where  the  wax  is  formed  in  layers,  and  j 
comes  out  from  between  the  abdominal  rings. 
Bebw  these  cavities  is  a  partioular  membrane, 
formed  of  a  very  smaU,  hcxagonally-meshed  net- 
work, which  is  connected  with  the  membrane 
lining  the  walls  of  the  abdominal  cavity. 

Beddea  the  distinoti^ons  remarked  in  the  female, 
male  »nd  workingbeea,  Hubcr  rcLntrds  the  working.; 
bees  as  of  two  sorts ;  one  dcvotcil  to  tho  C'  llection  j 
of  provisions,  and  all  the  materials  necessary  to 
the  comb,  as  well  as  to  its  oonstntotion ;  fliese  be 
calls  cirUrts.  The  others  are  more  delicate,  email 
and  fteble,  and  empli'Ved  exclu.-iively  within  the 
hive,  in  feeding  and  taking  care  of  the  yollni^^^ 
The  resemblance  existing  between  the  working  ' 
and  linnalo  bees  lint  led  to  the  idea  that  tbej 
were  of  the  eame  sex.  and  tlie  ingenious  experi- 
ments and  accurate  observations  of  Huber  en- 
abled him  to  establisli  this  fact  in  a  meet  satie^fac- 
toz7  manner.    Having  deprived  a  hive  of  the 
mother  or  queen,  he  found  that  the  workini;  bees 
immediately  began  to  pn'parf  a  larve  of  their 
own  class  to  occupy  this  important  station.  This 
was  offeotod  by  onfarging  the  cell  to  the  dimen- 
sions of  a  maternal  or  royal  chamber,  and  feeding 
tlic  selected  individual  on  food  eTclu?ively  des- 
tined for  the  nourishment  of  the  royal  larves. 
If  merely  fed  upon  this  food,  wi^oot  an  aooom-  , 
panyin;;;  enlargement  of  the  cell,  the  maternal  j 
faculties  Mere  but  imperfectly  acquired,  as  the  ! 
female  did  not  attain  the  proper  size,  and- was  | 
incapable  of  laying  any  eggs  but  those  wUiA  * 
produced  males. — ^The  cells  of  the  oomb  compose  | 
tv,-n  o:»posite  ranges  of  horizontal  hexagon?,  with  ; 
pyramidal  hn^"s :  pacb  laver  </f  the  comb  is  per-  j 
pendiculur,  and  attached  by  the  summit,  and 
sepmntod  ftom  the  reat  by  &  opooe  snfBoient  for  | 
the  bees  to  pass  in  and  out   The  comb  is  always 
built  from  above  downward.   The  cellt;  with  the  i 
exception  of  those  for  the  female  larve  and  nymph,  i 
are  nearly  of  equal  siie,  eome  containing  the  | 
progeny,  and  others  the  honey  and  pollen  of 
flowers.    Some  honey  cells  are  h  ft  open,  others  | 
are  closed  for  future  use  by  a  Hat  or  slightly  \ 
convex  covering  of  wax.  The  maternal  or  regal  | 
cells  vary  from  2  to  40  in  number,  are  greatly  j 
.•superior  in  *^'-"\  T.r  arly  cylindrical,  and  somewhat 
larger  at  the  extremity.  They  have  small  cavities  j 
on  the  outside,  and  commonly  depend  from  the  r 
oomb  like  stalactites,  so  that  the  larve  has  its  | 
head  downxvards. — The  season  of  foctmdatiun  j 
occurs  about  the  he!:::innin:;;  (;f  summer,  aad  the  i 
meeting  between  the  femalen  and  males  takes 
place  high  in  the  air,  whenoe  the  fenalo  returns  : 
with  the  Bexual  parts  of  the  male  attached  to  the 
extremity  of  the  abdomen.  This  one  fecundation  j 
is  thought  to  be  sutlicient  to  vivify  the  eg^^s  ' 
which  tibe  mother  naay  lay  in  the  ooaias  of  two  | 
years.    The  laying  begins  immediately  alter-  ! 
ward.^.  and  continues  until  autumn.    Reaumur  ! 
states  that  the  female,  in  the  spring,  lays  as  many  ! 
as  12,000  eggs  in  the  lapse  of  S4days»  Badi  sort  | 
of  ^  is  deposited  in  the  appropriate  cell,  unlets  [ 
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a  Bufiictent  numbn  of  cells  hvn  Hoi  bMii  pre* 
pared:  in  this  case,  she  places  sovcral  eggs  in 
one,  and  leaves  to  the  working  bees  the  task  of 
subseqaentlj  arranging  than.  The  eggs  laid  at 
the  commcnoetnent  of  fine  weather  all  belong  to 
the  working  sort,  and  hatch  at  the  end  of  4  days. 
The  larvtis  are  regularly  fed  by  the  workers  for  6 
or  7  days,  when  they  are  enclosed  in  their  cell, 
spin  a  oocoon,  and  beoome  njmfitm,  and  in.  about 
12  days  acquire  their  perfect  state.  The  cells  are 
then  immediately  fitted  up  for  the  reception  of 
new  eggs.  The  eggs  for  produoiiig  males  are  laid 
two  inontha  later,  and  ihoee  for  the  femalee  im- 
mediately afterwards.  This  suooession  of  gener- 
ations forms  so  mnnj  particular  communities, 
which,  when  increased  beyond  a  certain  degree, 
l^?e  the  parent  hWe  to  found  a  new  eolonydae- 
where.  Tht«e  or  four  awanns  sometimci  leave  a 
hive  in  a  season.  A  good  swarm  is  said  to  weij?li 
at  least  6  or  8  pounds.  The  life  of  the  bee,  like 
that  of  all  the  other  inaeota  of  iti  olaae,  does  not 
continue  long  after  the  great  bannen  of  provid- 
inp  f<»r  the  continuance  of  the  species  is  completed. 

The  honey-bee  is  frequent  in  the  wild  state  in 
warmer  climates,  but  is  Tery  rarely  to  be  found 
in  Britain;  nerortheleis  it  is  aaid  to  eiiat,  and 
that  a  hive  was  discovered  within  these  some 
years.  Thus  the  animal  may  have  either  been 
domesticated  at  a  very  remote  period  by  the  in- 
habitants, or  it  may  have  been  broa^t  from 
abroad.  Naturalists  doubt  whether  the  wild 
hon<'v  T»eo  is  a  native  of  America,  though  exi?t- 
ing  in  numbers  in  the  woods,  it  is  rather  sup- 
posed to  have  been  carried  thither  in  the  stxteenth 
or  seventeenth  century.  Honey  is  said  to  be  a 
great  article  of  subsistenco  in  Madagascar,  and 
in  other  places  where  bees  are  oommon  in  the 
clefts  of  trees.  In  Afitlea  there  is  a  small  bird 
called  eueuliu  indicatoff  or  the  honey-bird,  which, 
uttering  a  peculiar  note,  and  flitting  from  hough 
to  bough,  will  infallibly  lead  the  traveller  to  a 
swarm  in  some  hollow  of  a  tree. — See  Swammer- 
dan  BiUia  Naturm^Maratdi  siir  let  AMOtf, 
Mem.  (k  r Academic  (Aw  Sciences^  1712. — Reaumur, 
Memoires  poir  .ifTrii'  a  Pllistoire  de.i  Tnsecf^x,  torn. 
v. — Schirach,  liUioire  ScUurdle  de  la  lieine  da 
AMO^BtrstMu^  De  Apibm  er  UaificU  vieie^ 
eitudiniiiu  ex  Alvtorum  ponderatione  CMtimandu. 
— Ray,  Memoirs  aur  VHistoire  des  AbeiUet,  Journal 
de  Ph^iqm^  torn.  xxiv. — Jhnnety(Euvre4f  torn.  v. — 
DeUa  Roeea,  TntUi  wmplet  eur  he  AheUlee^But^ 
Ur'sFf  minim  Monarch  y. — Hardih's  Commonwealth 
of  B^eg. —  Thorlfj'x  Jn'iHirii  into  the  Xiiture,  Order, 
aiui  tiovernmeni  of  Boe», —  Wildman  on  the  Man- 
agenvent  o/Beee,'-'Bf9minAUEKpeneMedJBe«-iee]>- 
er. — Bemm'e  New  plan  for  tpeedily  increasing  the 
mmhex  of  Bee^l/ii  f  ^  in  Scothihd. — UnUr'^  Netr 
(MmriKUions  on  the  Statural  Uittory  of  Ike*, — Cot- 
tonh  See  Book. 

The  itt^tiaot  deseriptionB  which  some  tra^ 
vellcrs  give  of  the  bees  of  different  foreign  coun- 
tries, render  it  dillicult  for  us  to  determine 
whether  the  real  honey-bee  is  meant  or  not.  It 


if  tme,  they  describe  such  bees  as  beiag  the 
oriTiie ;  but  they  maintain,  that  one  species  want* 
a  stiug,  and  that  another  nestles  in  the  earth 
with  its  honey.  6o  far  as  natnralista  have  ;ct 
ascertained,  neither  of  these  peculiarities  bdsag 
to  the  hon'^V 'i^'r  ;  Imt  it  is  r-\trf'TT)i  1 V  pro^hle, 
that  besides  the  single  species  which  we  keep  in 
hives,  others  might  be  domesUcated.  One  load 
is  found  in  Surinam,  which  hives  in  very  numcx- 
OU8  Societies.  These  constnict  a  nest  eight  or 
ten  inches  in  diameter,  and  eighteen  or  twenty 
long,  towards  the  top  of  trees  of  moderate  height 
Witilin  are  found  large  oells  of  n  lin«  reddiil 
liquid  honey,  in  great  abundance.  The  ne^U. 
which  resemble  a  lump  of  earth  api'lied  agamet 
the  tree,  cannot  be  procured  unl^  the  tree  be 
eat  down,  when  the  natives  of  the  ooontry,  after 
using  the  honey,  and  mining  n  kind  of  mead,  nil 
the  wax  around  matches. 

Honey. — All  the  operative  part*  of  the  economy  of 
the  hive  arc  intrusted  to  the  workers;  and  as  the 
rollertion  of  honey  and  combs  wliieh  tliey  construct 
nre  the  f-iibstances  converted  to  our  ii>e,  and  iiidrtd 

the  main  purpose  of  our  cultivating  thcin  in  i  • 
bers,  it  is  proper  that  we  should  elucidate  the  torn- 
ner  in  wfaidi  this  is  effected.    Honey  is  a  vegetable 
secretion,  which  nppears  at  different  aeaaon*  of  the 
year,  especially  nheu  flowers  in  general  blow.  We 
can  readily  uii(]iT9t.ind  how  it  is  Ktor<Mi  up  by  the 
heeg:  they  lick  it  with  the  proboscis  from  the  flow- 
ers ;  it  is  swallowed ;  and  on  their  return  to  the  hive 
it  is  disgortrcfi,  not  from  the  trunk,  but  the  nmiitb, 
into  the  celU.   Only  a  small  portion  ia  «>necte<i  bj 
each,  but  the  united  lahottrs  of  thousands  produce  « 
iibu)idant  harvest.      U(':uimur  baa  calculatei!,  that 
within  an  hour  3.UX)  bees  have  returned  from  tbci: 
collections  to  a  hive,  whose  pop«latioadidDOtesrfe<i 
18,(X)0;  and  in  six  days,  Swammerdam,  if  we  rightl; 
understand  his  expressions,  found  nearly  4,000  ce!u 
constructed  by  a  new  swann,  eonsisiirii:  ot  U ->  ila-i 
6,000  bees.    Some  of  the  cells  filled  with  boory  ut 
destined  for  the  daily  eonsomption  of  the  beet,  and 
others  are  sealed  up  and  reserved  for  times  of  v.cfn- 
sity.    Many  of  the  labourers  free  tLeiu»tiUe»  ui  iii«r 
collections  before  reaching  the  cells,  by  bcstow-i.^^ 
them  on  their  neighbours;  the  trunks  of  the  latt<er 
are  seen  extended,  and  they  receive  the  honey  with 
them  as  it  is  disgorge<l.     Honey  being  a  vegetable 
product,  its  properties  depend  entirely  on  the  nature 
of  the  plants  from  wbieti  » is  colleeted:  one  kind  i> 
of  the  finest  flavour,  delirious  to  tbe  ta'^te,  pure  and 
transparent;  another  is  tntircly  of  aditierent  contist- 
ence,  dark,  greenish,  tenacious  or  bitter;  and  a  third 
kind  has  been  knoui]  to  produce  deleterious  eftct*» 
which  were  almost,  if  not  completely,  fatal  to  la* 
man  life.      Dioseorides,  Pliny,  and  variou-  arn  ient 
authors,  speak  of  honey  in  the  east  being  dangerous  j 
in  certain  years ;  and  Xenophon  relate*,  that  wbca  i 
the  army  of  ten  thousand  approached  TrtbiM»Tid,  the 
."uldicrs  having  partaken  copiously  of  honey  tound  in 
the  neighbourhood,  were  affected  Uke  persons  ine- 
briated; several,  on  whom  it  bad  otore  violent  coo- 
sequences,  became  fnrioas,  and  seemed  as  if  in  tke 
agonies  of  death.     Tlioup^h  none  of  them  dicfl.  s" 
were  extre^neiy  weak  for  three  days.     In  recent 
times,  we  are  told  of  the  pernicious  effects  of  a  par. 
tieiilar  kind  of  huney  collected  in  America;  and  plant* 
grow  ill  the  Archipelago,  the  honey  of  which  i*  «^ 
to  occasion  vomiting.    Thus  Don  Felix  Axars  »• 
forma  us*  that  there  is  a  nartictilar  kindof  iKVey  5»l* 
lected  In  Paraguay,  called  esAofate,  vdbidi  oeft^<>M  • 
a  severe  hciidaeh,  and  produces  as  perfect  ii.tox  ra!:-'!i 
as  ensues  from  brandy ;  while  another  kind  brui^n» 
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1  convalsioful,  attended  witb  ihe  noct  excradatfaig 

{aiiu,  which  last  thirty  hours. 

1  |fiur,-JBees  are  seen  hden  with  a  yeUowish  uib- 
•taiwe  in  very  eondderable  quantitiec,  wbiefa  alw>  is 

•  ficcd  up  in  the  hive.  Tlii-*  in  not  wax,  .m  is  com- 
iDonir  supposed,  but  either  the  pollen  of  duwt^rs, 
which  is  used  for  feeding  their  young,  or  propolis  for 
Hopping  the  crevices  of  their  dwelling.  The  comba 
are  constructed  of  wax,  which  owes  its  origin  to 
btir  ev:  or  it  iDuy  be  fonned  from  sugsir,  the  sacchar- 
ijiepart  of  which  constituteaone  prindpal  ingredient 
«f  boMjr.  Natmraliflta  have  adopted  many  conjecture* 
concerning  the  niode  in  which  it  is  elabonited  by  the 
bees.  In  gciierul  they  supposed  tbtit  the  yeUowish 
pellets  adhering  to  their  Uonbs  were  swallowed,  and 
atter wards  diifoned  aa  wax  in  a  atate  of  purity. 
The  prooefli  is  atill  obacure,  but  recent  experiments 
xcta  to  afford  roii^un  for  bt'lif  \  inp  that  it  iiiny  traii- 
ftuie  between  the  ^cale8  of  the  abdomen ;  and  the 

•  ippeanace  presented  by  wax  on  such  places  led  for- 
iwr  ohsprvers  to  affirm,  that  it  was  collrrtod  tliiie 
n.^'iLad  of  on  the  limbs.  It  is  establisht^d  by  »uti»lac- 
tury  ex{)eriiiiei)ts,  that,  whatever  be  its  iiiisue  fron 

I  t^e  body  of  the  bee,  it  otiginatea  iTom  honey.  Mu- 

'.  tual  relatioDs  tubsiat  in  their  elementary  principles, 
uid  the  one  i»  ilLpeiuknt  on  the  other.  Those  vear>* 
uiipruiiuctive  of  honey  are  aUo  unproductive  of  wtu; 
sad  we  often  see  swarms  whidi  bh^d  their  collec- 
tions with  the  most  protnisin^'  appcamnrc,  still  make 
but  little  progress,  and  tcnuniate  with  ucijuiring  too 
*(nall  a  quantity  of  honey  for  their  future  subsistence. 

I  1b  ttoe  cases,  wax  ia  sparingly  provided  also. 

I  Repeated  observatioii*  prove,  that  the  secretion  of 
koneyin  flowers  is  powerfutly  promoted  by  the  rl  r 
tricity  of  the  atwospbere;  and  been  never  labour 
mure  actively  than  during  humid  sultry  weather,  and 
wheo  a  storm  is  approaching.  Sometimes  the  sccre- 
t:on  of  honey  is  entirely  suspended  by  the  state  of 
tte  weather,  which  occasions  a  total  interruption  of 

.  the  labours  of  the  bees;  and  if  this  be  too  long  pro- 

j  trscted,  a  populott*  Uvt  may  actually  die  in  the 
mid<>t  of  summer.  The  odour  exhaled  by  the  hives, 
ii^d  the  size  of  the'  bees,  are  always  certaiii  indica- 

I  tions  whether  the  flowers  contain  homy.  When 
numbers  of  bees  return  from  tbeir  excursions  with 

:  the  belly  thick  and  cylindrical,  it  shows  they  are 
-  with  honey;  a.'id  tlie*c  are  exclusively  the 
■^*isken  in  wax.    The  belly  of  those  performing  the 

'  other  funetiana.  always  preserves  its  ovoidal  form, 

j  wid  does  not  sensibly  increase  in  ^ize.   Although  the 
wers  be  destitute  of  honey,  bees  still  are  able  to 
itore  up  quantities  of  tutuk  OT  poileu  necessary  £i>r 

j  Iccihinf  their  ynnrp. 

I  t'«  of  the  Pronvlis, — The  propolis  is  another  sub- 
*ta;ia'  collected  from  plants,  which  is  extremely  use- 
I  ioltobees.  Besides  tiie  purposes  of  stopping  crevices, 
I  covering  the  interior  snrfcoe  of  the  hive,  tbe  sticks 
Mipfortii!^  tbe  Cdinbs,  and  gluing  the  hive  to  the 
boiaidun  which  it  stands,  bees  employ  it  in  ^^reater 
portions  at  once.  Stranger  animals  of  small  si/e  en- 
trring  a  hive  are  immediately  stung  to  death,  and 
then  drained  by  the  bees  to  the  outside:  there  are 
i*  ^  ;irv.iii<  wh  I  1  i\e  not  seen  that  a  dead  rty,  or 
We  Utd  on  tbeir  board,  is  quickly  carried  away  and 
ihopped  al  a  distance :  it  seems  the  nature  of  these 
insects  not  to  e'uliirr  n-iy  filth  or  corruption  in  tbeir 
babitatioD.  Should  a  larger  aiiimal,  .such  as  a  btiail, 
niake  its  way  into  the  hive^  it  does  not  escape ;  it  is 
pat  to  death,  but  tbe  beet  unable  to  divest  them- 
■elves  of  its  body.  Maraldi  relates,  that  be  saw  the 
litfjd  body  of  a  snail  totally  covered  with  pro[iolis, 
»j<d  thus  prevented  firom  spreading  infection  in  the 
bive;  and  Reaumur  teUs  us,  tiiat  a  shell  snail  having 
filed  itself  on  the  pane  of  a  ^,'lass  hive,  iviiitr^^  until 
the  oioi^tiiess  of  weather  should  he  ar*  uiiiucetnent 
'  ^11"  it  to  move,  the  bees  .  inr  led  the  mouth  of  the 
^  with  10  thick  a  bed  of  propolis,  that  tbe  aiumal, 


unable  to  moisten  it  as  it  moistens  its  own  gluten, 
was  arrested  on  the  spot.  The  orig^inal  source  of 
tbe  propolis  u  not  yet  perfectly  understood:  it  is 
much  more  tenadotts,  ano  attains  a  greater  degree  of 
bardne«<;  than  wax  :  those  bees  that  return  laden  with 
it,  owing  to  its  tenacity,  experience  considerable 
difficulty,  even  with  the  aid  of  their  eonipanio«s,  in 
divesting  themselves  of  tbe  load.  M.  JJucanie  ob- 
serves, **  Several  times  I  have  seen  bees  occupied  in 
rollerting,  or  rather  in  tearing  away  with  their  teeth, 
the  propolis  of  old  hives  which  1  had  exposed  to  the 
sun;  and  this  appeared  so  laborious,  and  the  animals 
!  pulled  s(i  fureibty,  that  T  tlinitqht  tbeir  heads  UTOUld 
(  have  been  separated  Iruiii  their  bodies."  j 

SvMrming. — Though  the  hive  be  amply  stored 
witb  honey  and  wax,  and  the  young  brood  grad- 
ually approaching  to  maturity,  seems  to  leave 
I  nothing  to  l>e  flesir  tl  1iy  the  iKres,  they  all  of  a 
'  sudden  desert  their  haiiitation  to  go  in  quest  of 
auother.    For  this  incident,  which  is  called 
twarmingy  then  it  bo  ottendhto  oantt,  nor  do  the 
reasons  assigned  for  it  by  different  observers 
pro%-c  satisfactory  in  our  estimation ;  for  its  oc-  i 
currence  is  irregular,  aud  its  frequency  is  uncer- 
ttiB.  Acoordiag  to  common  apprdttniknifCwam- 
ing  ensues  from  a  hive  being  OTerttooked  with 
bees,  and  especially  from  a  young  qneen  seeking 
a  new  dwelling.   It  never  takes  place,  we  ac-  | 
knowledge,  xu^tim  the  bees  tM  nnmeroiM ;  but 
there  are  10  many  exoeptiont,  that  we  cannot  | 
say  it  is  from  wunf  ht!'  room  :  nnd  in.stead  of  the 
young  queen,  it  is  always  the  old  one  that  leads 
ont  the  twnim:  nay,  should  an  old  qneen  haTe  . 
conducted  a  swann  (if  this  year,  she  will  alio  ba  j 
found  at  the  head  of  tlio  first  whlcli  next  year 
leaves  the  hive.  Kach  subsequent  colony  depart- 
ing is  led  by  a  young  4ueeQ.  An  old  queen  never 
leaves  her  hive  nntU  the  hat  deposited  eggs  which 
will  become  future  queens,  nor  until  her  princi-  ' 
pal  laying  of  the  eggs  producing  drones  i.s  over;  ] 
the  comoiou  bees  construct  royal  ceils  only,  wliile 
she  byi  thota  cgga  wldcb  will  be  transfbrmed  { 
to  drones ;  and  after  this  laying  terminates,  her 
belly  being  more  slender,  she  is  better  able  to  fly  ;  ; 
whereas  it  is  previously  so  heavy  and  surcharged  I 
with  eggfiy  that  the  can  hardly  drag  hertelf  along. 
One  chief  cause  or  concomitant  of  swarming  ap- 
parently consists  in  the  agitation  of  the  queen. 
>She  is  suddenly  afllcted,  hastily  traverses  the  j 
combe,  abandoning  that  dowand  tteady  progres-  ) 
sioa  vhiob  she  ordinarily  ezhibitt :  her  agitation 
is  communicated  to  the  liees;  they  crowd  to  the  I 
outlets  of  the  hive,  and  the  queen  escaping  first,  | 
thfv  hasten  to  follow  her.   Commonly  the  whole  i 
take  but  a  short  Hight,  and  the  (pioen  having 

alighted,  the  bees  cluster  around  her.    This  con- 
I  i 
I  stitutes  the  new  swarm.    With  regard  to  the  i 

I  precursora  of  awaruiing,  there  is  no  inf;^dlible  • 

I  guide :  thota  on  which  obtorven  are  aocurtomed  j 

to  rely,  the  mot^t  frequently  prove  fallaciotis. 
,  The  general  indications  given  liy  lU-auniur — a 
J  naturalist  of  tbe  iirHt  eminence,  who  draws  his  I 
I  oondttriona  from  laelt,  and  bat  fallen  into  lew  ^ 
I  errors — are,  first,  the  appearance  of  drones  in  a  1 
^luve;  forno  swarm  wtU  proceed  irom  one  where  | 


Digitized  by  Google 


396 


there  are  none :  secondly,  when  the  bees  are  bo 
niuneroufl,  that  f«rt  crowd  about  the  outside  of 
the  hive,  or  lodgu  on  the  board  in  clusters  of 
thousands:  and  thirdly,  which  is  the  least  equi- 
vocal sign  of  the  day  of  swarming,  when  fuwcr 
hees  than  veaal  go  atoiad  for  oolIe<^oii,  and  re- 
turn without  honej  or  wax.  l^Iost  obflerrexa  alio 
affirm,  that  in  the  evening  bcfi)re  swarming  an 
uncommon  humming  or  buzzing  is  heard  in  the 
hive,  and  a  distinct  sound  from  the  queen,  called 
toUinff  or  ^tiling,  Hfr.  Hunter  compares  it  to  a 
note  of  a  pianoforte ;  and  other  authors  to  differ- 
ent tones. 

The  extraordinary  instinct  and  precautions  so 
oontpieuoQS  in  bees,  are  apparently  affiseted  dur- 
ing the  period  of  swarming.  We  cannot  admit, 
with  those  observers,  who  seem  more  actuated  by 
the  love  of  the  marvellous  than  an  exposure  of 
truth,  that  thej  are  endowed  with  that  preeolence 
which  induces  them,  before  their  departure,  to 
prepare  a  place  for  their  reception.  On  ipsninfi: 
from  the  hive,  bees,  so  nearly  as  we  can  deter- 
mine, have  no  objeot  in  view;  and  th^  often 
resort  to  situationt>  the  most  unlikely,  and  «vi- 
df  Titlv  unstiitaLle  for  their  convenience  or  pre- 
servation. After  rising  in  the  air,  it  is  commonly 
eome  tree  that  arrests  their  progre^,  and  the 
queen  frequently  alights  at  the  unsheltered  ex- 
tremity of  a  brancli,  wherr  tin?  bees  that  may 
have  formed  into  various  clusters  in  the  vicinity, 
come  to  surround  her.  But  we  have  known  them 
repeatedly  swarm  on  the  gnm,  near  the  hive 
they  had  forsaken,  notwithstanding  trees  were  .-xt 
no  great  distance.  Bees  swarm  oidv  dnri'iip'  the 
best  weather,  and  in  the  finest  part  ol  the  day. 
Sometimes  all  the  preeotsors  of  swarming,  dis- 
order and  agitation,  have  been  seen ;  but  a  cloud 
passed  before  the  sun,  and  tranrniillity  ^vas  re- 
stored. If  a  hive  swarms  oftener  than  once,  the 
new  swarms  consist  of  those  bees  that  have  been 
abroad  when  tiie  first  event  took  place,  added  to 
young  ones  come  from  the  eggs,  laid  hy  the  queen 
before  her  departure.  Each  is  led  out  by  a  young 
queen,  as  there  are  usually  several  royal  cells  in  a 
hive :  but  the  bees  can  prevent  the  whole  queens 
nearly  of  an  equal  a^e  from  leaving  thr  ir  col's, 
though  come  to  maturity :  and  when  they  do  lib- 
erate them,  it  is  according  to  their  age,  which  they 
have  some  secret  means  of  ascertaining ;  for  the 
oldest  are  invarialily  liberated  first.  The  young 
swarm,  whether  removed  from  the  place  where  it 
settles  or  nut,  begins  to  work;  cells  arc  con- 
structed of  wax  from  the  honey  the  bees  have 
carried  along  with  them;  and  nature  has  so  ar- 
rancrcd  it,  that  the  firRt  ecgs  laid  by  the  queen 
produce  the  operatne  part  of  the  community. 

]     Different  kbtds  of  hivet  AH  the  dreunastanres 

j  n>)ove  relnfed  having  taken  place,  the  new  swarm  is 
1  lodged  in  a  hive,  there  to  commence  the  collection 
of  honey,  the  fiibrication  of  wax,  and  the  perpetua- 
tion of  the  epedce.  Much  has  been  said  of  the  fittest 
size  and  figure  of  a  hive,  end  of  the  snbttanm  of 

wTiir!)  it  li  iild  consist:  wood,  strr;\r.  and  ozicrs, 
have  all  been  recommended ;  and  round,  square,  ot>- 


lonjr,  and  hpxnponal  hives  have  bad  tbeir  perticoltr 

partisans.    1  In      things,  \\  ^  d\'<-.  relieiid,      not  men! 
the  importance  bestowed  upon  tbem;  and  ourreasori 
for  i^aying  so  it,  from  having  seen  the  most  ample 
prodtH'ts  of  honey,  under  conditions  almost  diametn- 
cally  opposite.     At  one  time  we  liavc  seen  large 
straw  hives,  of  the  ordinary  fashion  in  this  country, 
full  to  the  brim  of  lieh  honey  comb ;  at  other  timr* 
we  have  seen  them -almost  empty,  wtthoat  any  sen-  . 
sible  eaiise.  and  where  circumstances  «ecinc(J  to  L-  \ 
vour  the  reverse.  We  are  thence  induced  to  concluue, 
that  less  depends  on  the  shape  and  capacity  of  the 
hive,  than  on  the  kind  and  quantity  of  the  swsnn  in»  • 
troriuced  into  it,  and  on  the  season  in  which  Aeir 
collections  are  made.     Examples  have  eome  under  ' 
our  notice,  where  a  swarm,  lodging  in  the  roof  d  a  ^ 
bDuse,  hss  prodaeed  a  great  quantity  of  honey  in  ! 
combs  only  four  or  five  inches  broad:  onother  swarm  • 
also  in  the  roof  of  a  house,  we  have  known  to  fill 
combd  above  eighteen  inches  in  breadth.  E\;jo*ure 
to  the  north  or  south  has  not  affected  the  bees:  their 
provision  has  been  equally  abundant.     And  hew  we  . 
n  i',   r-  jr  ark,  that  in  nil  iristnnees  tliat  have  falltii 
within  the  sphere  of  our  observation,  the  products  of 
Bwums,  lodged  in  the  roofs  of  houMs,  have  in  veriaUy 
hcen  abundant.     We  do  not  pretend  to  acconrf  ft»r 
this.    Fe(baps  it  may  partly  rc>iiit  from  their  laLuu.i 
bebg  performed  without  any  di^turhance  or  interrup- 
tion ;  partly  from  the  greater  heat  preserved  in  a  rouf 
daring  summer.    Hent  i»  the  •onl  of  bisect* :  thw 
ai'ti'i:!  ,i!id  exertion  are  direetly  in  proportion  to  xhe 
temperature  of  the  atmosphere;  and  cold  is  the  bat.e 
of  their  edstsnce.    It  is  not  unlikely.  aUo,  that  the 
same  cause  promoting  the  hatchiTi^'  of  the  brood, 
contributes  to  render  the  colony  more  numerous: 
and  if  their  swarming  is  at  all  dependent  on  want  of 
room,  laige  portions  of  them  have  not  an  equal  iu* 
ducement  to  seek  another  dwelling.   Pallas  tells  as, 
that  the  Russian  pcnsant?,  in  remote  parts  of  the  em- 
pire, hollow  out  a  part  of  the  trunks  of  trees  25  or 
30  feet  from  the  sur6ce  of  the  earth,  for  the  purpose  ^ 
of  liives  ;  nnd  rover  the  opening  with  planks,  having  , 
small  ap'.Tturis  for  the  bees.     At  Cazan,  Mr.  Bell  j 
«a\v  hives  of  a  similar  forni,  which  the  inhabitants  . 
bound  to  the  trees  at  the  side  of  a  wood,  in  order  to 
secnre  ^em  from  tbe  hears.    As  abundant  ooUce- 
tions  of  honey  are  often  made  in  the  common  stmv 
hives,  we  cannot  atbrm  that  they  are  unsuitable  lor 
the  purpose:  but  they  are  attended  with  the  disadvao- 
tage  of  preventing  the  owner  from  an  early  appropri- 
ation of  the  labours  of  the  bee<).    One  conveoience, 
indeed,  lies  in  the  faeility  of  construction,  which 
always  merits  due  appreciation  in  every  branch  of 
rural  economy;  and.uso,  that  the  cost  i^  inconsider- 
able.   '!  !ir>iij,'h  neither  the  size  nor  fii^ure  ot  f  lie  hive 
be  important,  all  modern  cultivatui^  seem  agreed  • 
that  it  should  be  susceptible  of  additions.    In  the 
ordinary  itimw  hive,  the  addition  is  poade  by  ratstne 
it  on  a  dreohur  ring  or  hoop,  either  of  wood  or  ol 
the  same  materials ;  a  clumsy  and  awkward  expedient, 
which  commonly  leads  the  bees  to  waste  much  of 
their  labour  in  filling  up  crevices.  Notwithstanding 
this,  it  i  -  iirlopted  in  Brittany  with  Pome  Utile  differ- 
ence, and  there  called  the  Scotch  hive.     The  hi« 
itself  consists  of  two  pieces,  each  twelve  iiehes  wide, 
and  eleven  high,  made  of  rolls  of  straw.    The  under 
one  is  divided  ivom  the  other;  beta  oommnnieatiao- 
hole,  fifteen  or  eighti  i  n  lii  < ii  dinineter,  is  left  fr»r 
the  bees.    As  they  work  downwards,  tiie  ut.der  j«irt, 
which  is  nothing  but  one  of  our  common  ttA*,  or 

broad  hoops,  is  next  filled  Pyramidal  hives  lave  , 

been  made  several  feet  in  height,  and  divided  into 
different  .stupes  or  com[iartments ;  which  the  bees, 
after  being  lodged  in  the  highest,  would  succe«siv«iy  '| 
fill  on  removal    the  floors  or  staiges. — Boxes  of  eon-  i 
\ n  i -nt  vize  and  form,  placed  above  each  other,  have  i 
likewiiie  been  recommended,  and  which  we  t'otmld 

 [ 
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mpfim  wen  adapted  for  enahliii^  tbe  cultivator,  at 
all  Ones,  to  take  the  honev  with  eate.  Such  boxen 
are  made  of  well  seasoned  wood,  nine  inches  lonjf. 

■fie  same  in  brt  iidth,  riuI  cipht  inches  high;  but  from 
what  we  have  said,  there  U  qo  ueoewity  for  a  rtgiU 
■dbcrenee  to  these  dinenttons.   In  tho  roof  there  is 
a  coinmiiii!C<itioM-hole  three  inches  aqunrc,  on  wliii-h 
is  pkctil  HTiorlior  box  of  similar  stiurturc;  uibtTa 
may  be  raised  above  this  to  an  indetinite  height;  and 
the  bottom  of  each  it  open  like  the  mouth  oi  a  com- 
Doa  bite.   When  a  twarm  in  lodged  in  s  box.  if 
only  two  be  usC'd,  it      iimiit-iliiitely  to  be  put  over 
in  empty  one,  HH  the  U;ea  inuisl  bave  more  room ; 
aiid  if  more  than  two  are  used,  a  new  one  is  succes- 
•ivtiv  to  be  supplied  beb)\v.     The  bees,  beginning 
tro>a  above,  will  sooii  till  the  upper  box  with  honey  ; 
ind  it  is  then  to  be  sejiarateii  troin  that  beiiLath  it, 
bj  djavirin^  through  a  long  thin  pliable  knife  to  cut 
toe  eoral).    Tlie  eoaMniinication>liole  of  the  lower 
box  mu>t  then  be  covered  with  a  board,  and  the  box 
^tparauiil  carried  tu  a  di&taiice,  where  the  bees  r4;muiri- 
iog  in  it  may  be  dislodged,  by  turning  it  up,  and  rap- 
ping on  its  sides  with  a  sniall  stick.  The  proper  tiuie 
to  perform  this  operation  is  at  flunme. — Collateral 
:  ')Xt'>  have  al^o  been  i*iiqi,'ested,  from  the  belief  of 
their  being  attended  with  greater  advuntapes  to  the 
beet.    The  size  is  nearly  the  tame  vrith  that  above 
mentioned.    There  is  a  communic  it;  wi  hole  in  the 
»ide,  and  an  opening  low  and  wide  beiou  in  the  !>ides 
tpplied  to  each  other,  to  allow  the  bees  more  ready 
pkiitage.   Collateral  hoom  of  twisted  straw  or  wood 
^  wm  long  ago  invented,  bv  which  noeanttbe  invraitor 
enlarged  bin  hives  to  an  unlimited  extent  ;  and  these 
he  kept,  with  great  advantage,  in  a  garret  near  the 
I  roof  of  his  house. 

Tho*c  who  arc  anxioufi  to  view  the  various  and 
pr*,;rca?ive  operatioas  uf  bees,  may  gratify  them- 
H'lves,  bv  procuring  hives  with  glaiis  sides.  This 
;  can  bardlj'  be  denominated  a  modem  invention,  as 
\  Plinjr  records,  that  ft  Boman  senator  had  something 
of  tljc  ?aine  kind,  made  of  the  thinnest  and  most 
tiuiapjiiei't  bom.    Bat  those  entirely  made  of  gla»& 
were  not  known  on  titt  continent  before  the  vear 
,  ItiBO,  though  they  were  mode  with  panes  in  England 
;  evlier  In  the  same  century;  and  hives  made  cora- 
ls plctely  of  glass  are  !*]ioken  of  in  l(>oo.    Glass  hives 
<jught  not  to  be  round,  like  the  common  shape,  as 
the  best  are  eonoeded  among  tiie  combs ;  they  should 
u  be  square  boxes,  whose  sides  consist  of  four  punes. 
'  Reaumur  used  tbem  so  thin  as  to  admit  of  no  more 
I  ban  two  combs  being  eonsttiieted,  that  he  might 
;l  the  better  witness  the  proeedore  of  the  inbabitaiita. 
A  pine  on  au:h  side  of  Huber's  hollow  firunee  ex> 
i"-<.s  both  sides  of  the  comb.    Such  hives  must  be 
covered  with  a  wooden  box,  or  an  opaque  substance, 
.  ■  lifbt  dirtwlM  the  qwmtiom  of  beet. 

;|  Silt  ^A*  Apiary  J— Tb»  atantion  and  amnge- 

mpTit  of  the  apiary  claim  the  cultivator's  atten- 
'U.   Kuch  hive  shcjuld  stand  <m  a  wooden  sole, 

I  or  rest,  supported  oa  a  siuglu  wooden  post  driven 

I  into  the  ground,  or  oa  three  dow  togethar,  noar 

:  the  centre  of  tfeia  board,  that  the  enemies  of  the 
colony  may  have  difficulty  in  crawling  up  from 
Wlow.  It  should  be  fixed  leourely,  so  ««  to  es- 
ctpe  hdag  overtoniad  bj  the  wind ;  but  tho 

I  common  custom  of  laying  a  turf  on  the  top  must 
^avoided,  on  account  of  tho  harbour  it  atfords 

I  to  aouous  insects.  Uives  should  stand  far  apart ; 

I  if  theie  are  Ax  Uiraa  in  ona  portion  or  division 
of  the  apiary,  they  should  not  be  less  than  nine 

i  or  twelve  feet  asunder.    But  too  grett  a,  number 

1  ma  should  be  situated  iu  the  same  district. 

I  'Ebe  etffleetioDS  of  bees  are  drawn  solely  from 


397  , 

flowers,  and  perhaps,  in  acme  imail  meaanie, 

from  honey -dew,  which  at  times  appears  on 
leaves,  and  is  said  to  produce  an  inferior  bt.nev  ; 
it  is  therefore  evident,  that  imineuse  quantities 
of  beea^  aetively  employed,  wotiM  not  be  long  of  i 
exhausting  tho  whole.   The  number  of  hives  | 
should,  therefore,  be  ropuhted  by  the  situation  *  i 
of  the  apiary.  A  district  abounding  with  flowers  >, 
and  blossoms  wiU  admit  of  more  than  one  where  I 
the  chief  product  is  grain.    An  apiary  ought  to  | 
stand  in  a  quiet  sheltered  place,  whcrt'  tb  -  bees  \ 
may  perform  tbeir  labours  totally  uudic^turbcd ;  i 
flowers,  partienlaxiy  those  moei  froitfbl  in  honey,  ; 
should  be  copiously  diaeminated  around;  and,  j 
for  the  facility  of  t;avin^  swanns,  it  is  better  to  |  i 
have  low  flowering  shrubs  in  the  Ticinity  than 
lofty  trees.  Means  dionld  be  praotised  to  obtain 
a  successioik  of  flowers  in  successive  seasons,  that 
the  bees  may  always  have  the  r;  1'  ction  of  honey 
in  their  power,  and  without  going  to  a  distance. 
U  is  not  known  how  fiur  tliej  fly :  some  think  , 
they  travsxae  several  miles ;  others,  that  their  | 
flight  hardly  exceeds  half  a  league :  but  the  ao-  ; 
cidents  to  which  they  are  exjx^'d  render  it  ini-  ; 
portant  for  pruviiiiuQs  to  be  near  at  hand.   In  . 
the  low  country,  mignonette  is  smd  te  afford  the 
flnest  honey,  and  may  be  kept  in  bloe«>m  a  large  I 
portion  of  the  year.    Bromwicb,  an  intelligent 
writer,  relates  that,  in  177U,  he  planted  a  great 
quantity  of  it  before  two  bee  Idves,  at  a  eonsi-  I 
derable  distance  from  any  other  bees.  With  sucb  ; 
abundant  supplies  as  this  afTorded  them,  few  ever  i 
left  his  garden.  In  September  he  took  the  honey,  . 
and  found  it  ezeeed,  by  above  a  third,  what  be  | 
obtained  from  ai^Oth  r  t  vo  of  his  best  hives,  i 
where  the  bees  were  obliged  to  fly  farther,  and 
equal  in  fragrance  and  colour  to  what  is  imported  . 
from  the  warmer  climates.  It  is  a  fisvourite  I 
flower  among  beet}  for  we  haTe  observed  patches 
of  it,  in  the  very  centre  of  the  city  of  Edinburgh,  j 
resorted  to  froiu  hives  beyond  the  suburbs.  Bon- 
ner afilrms,  tiiat  he  has  often  "  seen  a  hive,  by 
\mog  plaoed  ni^  heath,  beeome  ten,  twelve,  or  | 
fiftt  en  pounds  heavier  in  the  month  of  August ;  I 
whereas,  if  it  had  remained  in  its  original  early  ] 
situation,  it  would  probably  have  become  every  j 
day  lighter  after  lemmas." 

Feeding  Sees. — When  seasons  are  peonltarly 
unfavourable  for  tho  secretion  of  honey,  some- 
times, we  have  said,  a  whole  swarm  may  perish 
in  the  middle  of  summer.  Then,  or  when  tbey 
aredepiived  of  too  great  a  portion  of  their  stores,  { 
it  becomes  the  cultivator's  care  to  supply  t}ie  de- 
ficiency.  There  are  various  methods  of  doing  | 
so,  always  regulating  the  supply  by  the  numbw  | 
of  bees  and  the  temperature  of  the  atmosphere. 
The  hive  may  be  placed  above  a  section  of  an-^ 
other  hive  containing  several  combe  with  honey ; 
or  combs  may  be  laid  on  the  boards  of  the  hive 
before  the  entranoe,  which  is  less  to  be  recom- 
mended from  exposing  the  boos  and  their  provi-  j 
siona  to  the  invasion  of  strangers.    Syrup  of  I 
sugar,  treacle,  and  other  sweet  substances,  may 
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be  given  them  as  food,  introduciug  their  alluw- 
aaoe  every  eftemoon  in  nateheUB,  or  in  a  vtesel 

witli  a  gruted  covering,  by  an  opening  in  the 
back  of  tlu-  hivo.  I'^nlcss  the  Knpply  be  daily  ad- 
miniiitereii,  it  ia  extremely  ditiicult  to  preserve 
the  beee;  and  hj  admitting  of  longer  intervals, 
the  most  skilful  cultivators  have  failed.  A  prac- 
tical operator  informs  us,  that  ho  takes  an  oblong 
box,  in  one  end  of  which  is  a  reservoir  contain- 
ing honej,  that  ia  allowed  to  flow  from  the  Int- 
tom  of  the  reservoir  under  a  thin  float  buoyed 
up  by  cork.  This  float  has  many  small  perfora- 
tioos,  through  which  the  bees  standing  on  it 
enpplj  themielvef  with  the  honej.  Thece  is  one 
hole  in  the  aide  of  the  box,  which  is  to  be  applied 
to  tho  pntrnnce  of  the  hive,  for  admitting  the  bees 
above  the  tloat,  and  another  on  the  opposite  side, 
which  Ifl  opened  at  pleaeure,  to  allov  Aem  to  ea- 
cape,  i^liould  the  box  be  too  mooh  crowded  The 
lid  of  the  liox  is  a  glass  pane.  On  pouring  honey 
into  the  reservoir,  the  Hoat  rises,  whence  there 
should  not  be  such  a  (quantity  as  to  raise  it  close 
to  the  lid  or  pane  above.  The  box  is  about  ten 
inches  long,  four  broad,  two  and  a  half  deep,  and 
the  reservoir  is  an  ineh  wide.  When  used,  thr>  hole 
iu  the  side  is,  tu  be  placed  close  to  the  eutrauce 

of  the  hive,  whioh  must  he  geatif  rapped  on  if 

the  bees  do  not  immediately  find  the  way  down. 
It  is  entertaining  to  observe  bees  accustomed  to 
be  fed  in  this  manner,  watching  the  approach  of 
the  feeder;  when  the  ordinary  time  draws  near, 
they  rush  down  to  the  box  tiie  moment  that  it 
is  put  on  the  board,  and  after  speedily  filling 
themselves  they  return  to  the  hive,  from  which 
they  very  soon  oome  back  for  a  second  supply. 
By  throwing  a  little  fine  flour  on  those  leaving 
the  box,  it  will  be  seen  that  they  ean  fill  thein- 
selvee  in  three  minutes,  and  are  absent  not  above 
five.  One  convenience  that  attends  feeding  in 
such  a  box,  ia  the  exclusion  of  stranger  beee ;  at 
the  sole  communication  with  the  interior  is  from 
the  entrance  of  the  hive.  Several  practical  ope- 
rators recommend  a  mixture  of  sugar  and  small 
beer  as  food,  which  we  Aoald  warn  others  to  be 
cautious  of  adopting,  aa  th  v  'vill  find  honey  or 
syrup  quite  adequate  to  their  purpose.  It  is 
maintained  that  truit  may  liltewiso  be  presented 
to  beee  for  feeding  them. 

Mode  of  taking  the  honey  and  vox. — It  is  tin- 
grateful  to  reflect,  that,  after  all  our  care  in 
watching  the  progress  of  bees,  iu  screening  them 
from  iigury,  added  to  onr  admiration  of  their 
wingnlar  industry,  we  most  at  onoe  secrifice  so 
many  thousand  lives  in  order  to  come  at  their 
stores.  Yet  such  is  the  general,  though  pemi- 
doiis  practice ;  and  whole  colonies,  which,  in  an-  i 
other  year,  would  send  forth  tens  of  thousands 
equally  industrion?!  a-^  themselves,  are  utterly  ex- 
tirpated.  The  mode  of  doing  so  is  well  known. 
When  the  hives  cease  to  Increase  in  weight,  or, 
rather,  when  thcj  begin  to  grow  lighter,  a  hole  I 
is  dug  in  the  ground,  and  some  rags  dipped  in  ' 
melted  brimstone  being  inserted  in  the  clefts  of  | 


twigs  stuck  into  the  earth,  the  matches  are  kin- 
dled, and,  patting  the  hive  above  them,  the  beei 
arc  quickly  suffocated,  and  fall  down  in  a  heap. 
Some  authors  strenuously  defend  this  practice, 
contending,  that  all  expi^iients  to  save  the  bm 
are  both  difficult  and  precarious,  and  that  th^ 
do  not  produce  the  same  advantages.  We  coa> 
ccive  that  its  facility,  combined  with  inv  t  rate 
adherence  to  established  customs,  has  }»ruv«rd  a 
strong  recommendation.  Bnt  the  majority  of 
modem  cultivators' are  disposed  to  preserve  tlie 
bees,  while  tliey  share  their  cul lection?.  To- 
wards the  end  of  September,  when  ail  the  fiowen 
hatns  feded,  when  there  ia  little  brood  ia  tlw 
combs,  and  the  beaa  are  beg^nniog  to  consutoe 
the  honey  they  have  laid  np,  they  mny  be  friifht- 
ened  out  of  the  hive  by  beating  on  it,  and  iht 
combs  then  safely  taken  away.  This,  however, 
would  reduce  the  owner  to  the  neoeeaity  ef  M 
ing  them  during  ^vinter,  whence  an  earlier  sea- 
son is  generally  chosen  for  it,  that  the  bees  may 
still  have  time  to  lay  in  winter  provender.  The 
highest  part  of  a  hive  htHMg  alwaya  filled  fitst, 
and  with  hout-y  of  tlie  fine!>t  quality,  it  maybe 
taken  in  the  midst  of  summer  if  the  bees  are 
kept  in  boxes,  simply  by  removing  the  upper  on^ 
and  substituting  another  below,  if  that  he  te> 
quired.  As  every  comb  is  seen  in  the  leaf  hire, 
any  one  of  the  whole  can  be  removed  atwilLaud 
new  divisions  inserted.  The  stores  of  the 
should  he  moderately  partitioned  with  than,  sad 
due  regard  always  paid  to  the  adTancemeot  of 
the  season,  and  tlu^  state  of  the  atm-  '-phere.  We 
cannot  tell  huw  much  they  wiU  produce.  Thar- 
ley  dedares  that,  in  some  summers,  he  has  iaks 
two  boxes  from  one  hive,  each  containing  thirtf 
pounds  of  honey.  We  hear  of  hives  weighing 
seventy,  eighty,  or  even  an  hundred  pounds; 
but  these  bear  no  compaiiaon-with  what  IL  Pa* 
hamel  reUtes.  A  clergyman  in  France,  who  hiJ 
placed  a  well-stocked  hivo  over  an  inverted  tub 
with  a  hole  in  the  bottom,  obtained  no  less  thaa 
420  pounds  of  honey  and  ux  of  wax  from  it.  Hw 
cultivator  should  know  the  exact  weight  of  bit 
hives,  and  mark  their  gradual  increase  or  diminu- 
tion, which  will  enable  him  to  asc<.rtain  the  pro- 
per time  of  taking  the  honey.  Iktnner  judiciously 
obaerves,  that "  tike  harvest  of  honey,  like  that  of 
corn,  is  earlier  or  later,  more  plentiful  or  scarce 
in  different  years,  according  to  the  weather  and 
the  climate,  and  the  variety  of  the  seasons  and 
sitnaticna.**  Sometimes  he  has  known  a  iiive 
become  gradually  lighter  after  tho  first  week  tf 
August ;  at  other  times,  in  favourable  weatli'T 
hivea  situated  near  heath  have  continued  work- 
ing actively  during  the  Whole  of  August,  sad 
the  greater  part  of  September,  and  daily  beooaie 
heavier. 

'Separation  ofhomj/  and  i«u\ — Of  the  practical 
separation  of  honey  and  wax  we  need  my  little, 
as  it  is  universally  understood  by  those  who  cul- 
tivate bees  for  profit.  That  hom-y  which  i?  ni^t 
fluid,  and  runa  most  easily  from  the  comb,  is  coa- 
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siJeretl  the  best  and  finest.  To  promote  the  se- 
|j  puationof  thft  leat,  theoomlM  thoold  be  cat  into 

I  very  small  portions,  and  exposed  before  a  fire,  to 

I I  render  the  honey  more  liquid;  the  product  will 
Y  be  honej  of  the  second  degree  of  fineness ;  and 

the  vBiBiiBder  ihould  be  heated  ttill  more  in  a 
ymd  over  a  fire,  and  then  squeesed  through  a 
eanrass  bag.  which  will  produce  a  coarser  kind, 
well  adapted  for  feeding  bees.  It  facilitates  the 
operation,  to  ereet  a  stage  of  three  or  four  neves, 
ooe  always  finer  than  the  other  from  the  top,  and 
in  a  short  time  the  separation  is  efTcctcd.  Uoney 
ooiab,  wrapped  in  paper,  and  kept  in  a  cool  place, 
maj  be  preserved  entiie  during  a  whole  winter 
or  koger.  To  purify  the  wax,  nothing  more  ia 
necessary  than  bulling  the  empty  combs,  and 
these  depriTed  of  the  honey,  in  water,  and  re- 
moving the  scum  which  will  rise  in  the  succch- 
tm  meltinga  The  Abbe  dellft  Roooa  pvopoeee 
t  put  a  quantity  of  comb,  tied  up  in  a  linen  or 
wi.itllcn  bag,  into  a  cauldron  of  water;  as  the 
heat  iacrcases,  the  wax  liquefies,  and,  escaping 
I  through  the  intentioee  of  the  bag,  rises  to  the 
I  surface,  while  the  refiue  is  retained  behind. 
This  is  a  simply  and,  as  we  coooeive,  very  effec- 
'^  tual  method. 

I   We  apprehend  thai  v«rf  few  preeantlons  are 
for  preserving  bees  in  winter.  They 


are  supposed  neuters.  We  have  never  found  the 
sodety  more  numerous  in  Scotland,  and  the  con- 
tinentel  aathors  seem  to  describe  it  as  buialler. 
These  societies  either  dwell  in  cavities  of  the 
earth,  or  in  tufts  of  moss  collected  together  on 
the  sarfiuie ;  or  sometimes  fhoee  whose  proper 
habitation  is  in  soch  cavities,  are  oontent  with  a 
hollow  of  the  grcinvl,  w^iorR  they  cover  them- 
selves with  moss  and  biti>  of  leaves ;  or  we  have 
seen  them  effect  a  lodgement  in  a  wooden  box, 
some  feet  above  the  ground,  in  which  they  ap- 
peared to  have  themselves  collected  moss  and 
leaves,  and  there  bred  a  considerable  colony.  In 
reverting  to  the  origin  of  these  societies,  we  are 
opposed  by  very  considerable  difficulties.  It 
seems  probable,  that  a  single  ftinale,  which  has 
been  accidentally  preserved  thronirh  the  winter, 
is  the  parent  of  the  whole,  and  tiiut  she  selects 
the  spot,  or  oavitf  ,  for  her  posterity.  No  natnral- 
ist  has,  we  believe,  yet  beheld  a  nest  in  its  ori- 
gin, though  it  ha«<  been  seen  when  consisting  of 
few  cells.  Kcaumur  relates,  that  on  one  occasion 
he  removed  the  whole  combs  from  a  nest,  and 
completely  evacuated  the  interior.  Notliing  wiis 
visible  for  several  days ;  but  after  the  bees  had 
remained  eight  days  undisturbed,  a  lump  of  paste 
and  farina  the  sixe  of  a  nut  was  found  in  it,  at- 
tached to  which  was  a  pot  of  honey,  that  is,  a 
are  not  torpid  in  that  season  provided  they  be  j  half-made  cell,  which  the  bees  at  times  construct, 
numerous,  and  then  they  cluster  together  towards  and  in  which  some  of  their  honey  is  kept.  Thence, 


the  top  of  the  hive.  But,  like  other  insects,  they 
are  liable  to  torpidity  when  ringle,  or  where  there 
are  few  collected  together,  and  that  torjiidity,  by 
ao  extraordinary  increase  of  cold,  will  end  in 
death.  With  the  view  of  saving  their  provision, 
it  liss  been  proposed  to  keep  bees  tofpid,  or  in  an 
ice-bouse  all  winter.  It  is  andonbted  that  in  a 
certain  decree  of  cold  they  cease  to  consume 
boDey,  and  animals  may  live  an  indefinite  time 
la  s  stile  of  torpidity.  The  Uves  ought  not  to 
be  exposed  to  sunshine  in  the  depth  of  winter, 
for  the  bees  are  induced  to  po  out,  and  the  snd- 
(lea  coLd  that  follows  deprives  them  of  the  power 
of  returning. 

The  cultivation  of  bees  forms  one  considerable 

branch  of  rural  economy,  and  we  could  wish  to 
iee  it  much  farther  extended.  Tliis  country  is 
capable  of  supporting  at  least  four  or  five  times 
the  number  of  hi^  now  kept  in  it ;  and,  with- 
out indulging  in  the  speculations  of  extravagant 
pmfit,  which  are  generally  entertained  by  the 
authors  who  write  on  the  subject,  we  will  conti- 
deatly  affirm,  that  every  one  who  attempts  keep- 
ing bees  on  a  moderate  scale,  and  pays  them  some 
attention,  will  find  it  advantageous. 

The  UwadU  bee. — There  is  a  species  of  bee  which 
osOects  the  honey  of  plants,  and  stores  it  up  in 
cells,  though  we  may  doubt  if  this  is  intendedfor 
Its  winter-provision.  This  is  called  the  hmiimuiq 
or  kumUe  bee,  an  insect  so  common  in  Britain  as 
to  have  attracted  the  attention  of  every  one. 
Uke  the  honey-bee^  it  lives  in  societies,  consist- 
iag  of  ikcm  20  to  100  male^  females,  and  what 


and  from  other  circumstances,  it  is  conjectured, 
that  the  mother  proceeds  to  collect  a  quantity  of 
farina  or  pollen,  in  tlie  midst  of  which  her  etrgs 
are  laid;  and  by  thtir  coming  to  maturity  alter 
a  certain  time,  the  colony  is  constituted  and  en- 
larged. Several  females  inhabit  the  same  nest, 
living  in  harmony  together.  They  are  occupied 
in  Collecting  honey;  and  are  easily  known,  from 
being  the  largest  of  all  the  three  species.  The 
males  are  next  in  size ;  always  of  a  lighter  col- 
our ;  and  are  capable  of  making  vrax.  The 
workers  arc  of  various  si/.ea  in  the  same  nest, 
some  not  being  half  the  size  of  others.  Nature 
does  not  require  the  like  sacrifice  in  the  males  of 
humble  bees  as  in  those  of  the  honey-bee  to  pro- 
pagate the  species ;  the  sexual  union  takes  place 
according  to  the  oninmon  mode  of  insects;  nei- 
ther is  there  any  massacru  among  them.  Fe- 
males and  woriiers  are  much  leas  disposed  to  use 
their  stinga  than  the  honey-bee;  here,  also,  the 
males  have  none. 

On  opening  a  nest  containing  a  colony  of  hum- 
ble bees,  a  confused  and  misshapen  aggregate  of 
ovoldal  substances  is  disclosed,  intospersed  in 
various  parts  with  crude  masses  of  wax.  and  cells 
of  honey.  The  ovoidal  substances  are  the  young 
coming  to  maturity,  within  a  silken  oocoon  coated 
with  wax ;  and  amidst  some  of  the  lumps  of  wax 
are  found  larvie,  wliicli  one  author  thinks  are 
there  for  tlie  purpose  of  being  fed,  and  another 
for  being  preserved  from  cold  and  humidity.  The 
eggs  are  deposited  in  cells^  which  the  workers 
lend  their  aid  to  construct ;  and  the  mother  her^ 
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self  completes  them,  smooihillg  and  polishing  the 
interior.  When  she  prepares  to  l:iy  in  :i  c.^ll,  the 
workers,  unlike  that  care  which  those  of  common 
bees' Iwstow  on  tlie  of  their  queen  that  are 
to  preserve  the  oolonj,  eagerlj  endeavour  to  de- 
vour tbi-in  The  moment  that  the  cg:^s  aro  de- 
posited, and  the  female  is  about  to  close  the  coll 
with  a  waxen  covering,  they  rush  upon  it,  and 
are  repulsed  only  hy  her  deftmoe ;  <Hr,  if  aiie  re- 
moves during  an  instant,  they  steal  thither,  and 
snrrc|)titiou!^ly  carry  off"  the  eggs.  The  female  is, 
thcrwfore,  under  the  necessity  of  keeping  inces- 
sant watch  during  seTeral  hoim,  after  which  ihe 
may  leave  the  cell ;  for  it  is  only  in  their  first 
stage  that  the  eggs  are  sought  for  with  avidity 
by  the  common  bees.  Sometimes  twenty  eggs 
are  deposited  bj  a  female  in  a  single  cell,  whidi 
ia  thm  dosed;  but  it  does  not  appear  that  the 
bees  are  careful  to  provide  the  young  with  a  suf- 
ficient store  to  servo  them  until  their  ultimate 
metamorphosis ;  for  the  mother  supplies  a  thick 
layer  of  poUen  whereon  her  eggs  are  deposited, 
which  is  soon  consumed  by  the  lame.  After  be- 
ing hatched,  the  common  bees  make  a  small  hole 
in  the  top  of  the  cell,  and  then  go  in  quest  of 
honey  or  pollen.  This  they  obtain  from  the  rest 
of  their  Cumbs,  and  seem  to  introduc  it  by  thr 
opening  to  feed  the  young  ;  they  then  wiclidraw, 
and  close  the  cclL  Some  cellb  acquire  ])ercep- 
tible  inerranent ;  from  "nxj  small  th^  be- 
coiuc  as  large  as  a  nut,  which  results  from  the 
included  worms,  porhaps  six  or  seven  in  number, 
successively  bursting  the  cell,  and  the  cleft  being 
as  often  eovmdoirer  with  wax  bj  the  bees.  When 
the  yoong  bee  has  attained  its  perfect  state,  the 
workers  j^radually  c  ontract  the  mouth  of  the  cell 
it  has  left,  and  hiy  up  their  honey  in  it.  Other 
cells  are  also  constructed  of  pure  wai^  whioh  are 
so  many  reservoirs  of  honey  from  the  begimuDg, 
and  have  never  contained  young. 

Humble  bees  form  a  very  considerable  quantity 
of  wax ;  and  the  obeerrations  of  naturalists  re- 
garding them  has  throwtt  SOOie  light  on  the  pro- 
duction of  this  substance.  Several  species,  both 
of  those  that  dwell  in  cavities  of  the  earth,  and 
those  that  inhabit  nests  covered  with  moss  on 
the  surfhce,  invest  their  whole  oombe  with  a 
waxen  envelope,  so  as  to  serve  for  a  protection. 
It  ri^e?  around  their  combs  like  a  kind  of  wall, 
and  constitutes  botii  a  tluor  and  a  roof,  at  such 
distanoe  from  tiie  cdls  as  to  admit  of  the  bees 
passing.  When  their  envelope  is  destroyed,  the 
bees  restore  it  with  wonderful  assiduity.  An 
obsenrer,  by  removing  it  four  tim^  in  nine  days, 
obtained  as  many  new  coTsringB,  whioh  formed 
eight  inches  square;  and  in  four  or  6ve  days 
more  they  made  a  new  '^nf>,  which,  along  with 
the  others,  weighed  365  graijis.  Instead  of  this 
coTering,  however,  they  are  frequently  obliged 
to  be  oontent  with  moss  or  leaves.  Females  pro- 
duce a  pfrcatcr  quantity  of  wxx  than  any  of  the 
other  individuals  in  a  nest ;  but  the  males  pro-  ' 
duoe  it  also,  though  they  cannot,  like  the  females  \ 


and  workers,  convert  it  to  nsc.  The  wax  of  hm- 
bh-  b'ics  is  an  immediate  production  from  tltt 
honey  on  which  they  feed. 

Humble  bees  are  remarkably  subject  to  tor- 
pidity, and  pediaps  might  be  the  means  of  iUst- 
trating  the  difficulties  attending  all  investipitiolu 
into  its  operation  on  insects.    Towards  the  cad 
of  autumn  they  are  seen  languid  and  luacuvc  ql 
the  few  remaininf  flowers,  incapable  of  deftufisg 
themselves  from  injury.    The  life  of  the  wbole 
apparently  terminates  with  the  season,  unle??  it 
be  from  some  accidental  circumstance,  as  we 
have  already  observed,  that  a  few  of  fhafisaski 
are  preserved.    How  they  survive  the  winter  ve 
know  not ;  possibly  it  may  be  in  the  earth,  St  ill  , 
the  holes  of  walls;  but  the  number  must  bevo; 
smalL  Were  they  not  in  torpidity  they  mmU 
ily  about  during  tiie  winter,  which  is  never  smb;  j 
and  the  same  degree  of  heat  would  awaken  tb? 
whole,  or  there  would  be  no  considerable  ditfer-  ■  , 
ence,  unless  by  their  being  fartiiier  withdnwi  ^ 
from  the  influence  of  the  atmosphere.  Very  (err. 
however,  appear  in  spring;  and  it  is  not  until 
the  heats  of  summer,  or  rather  later,  that  ibej  i 
become  numerous..  The  casualties  to  which thcM  ' 
and  many  insects  are  exposed,  render  it  fiur  fi«D 
;niprubal)le,  that  vaiious  ^edea  gradually  be-il 

cotne  extinct.  ' 

T/te  t'arpeiUer-hee. — Besides  the  bees  alneadj  , 
mentioned,  there  are  various  kinds  that  lum 
much  the  appearance  of  honey-makers,  and  jet  j 
make  only  wax.   The  wood-bee  is  seen  in  every  ; 
garden.   It  is  rather  larger  than  the  commoa  j 
queen-bee;  its  body  of  a  Uniah  black,  which  it  ' 
smooth  and  shining.  It  hsgina  to  appsur  at  tbt 
approach  of  spring,  and  is  seen  flying  near  walls 
exposed  to  a  sunny  aspect.  This  bee  makes  iu 
nest  in  some  pieoaofwDod,whidi  it  contrives  ts  | 
sooop  and  hollow  for  its  purpc«e.    -  We  have 
frequently  witnessed,"  says  ^Iv.  Rennie.  •  th« 
operations  of  these  ingenious  little  workers,  who 
are  particularly  partial  to  posts,  palings,  and  tlM 
wood-work  of  houses  which  Ims  beeome  softlij  i 
beginning  to  do  cay.    Wood  actually  decay  l^I  or 
aflected  by  dry-rot,  they  seem  to  reject  unfit 
for  their  purposes  j  but  they  make  no  objectioos  , 
toanyhoteprevioudy  drilled,  provided  it  be  not  , 
too  large ;  and,  like  the  mason-bees,  they  not  nn 
frequently  take  possession  of  an  old  ue5t.  a  f<.w 
repairs  being  all  that  in  this  case  is  nw^mis-  . 
When  a  new  nest  is  to  be  constructed,  tlie  bes  | 
proceeds  to  chisel  sufficient  space  for  it  out  of  the 
wood  with  her  jaws.    Wo  say  her,  becauK  the 
task  in  this  instance,  as  in  most  others  of  sohttij  ^ 
bees  and  wasps,  devolves  solely  up<Nii  the  femsl^  ' 
the  male  taking  no  concern  in  the  affair,  vA  \ 
probably  being  altogether  ignorant  that  such  a  • 
work  is  going  forward.    It  is  at  least  certaia  the  l| 
male  is  never  seen  giving  his  assistance,  and  lis 
seldom  if  ever  approaohes  the  noghbombooi 
The  female  carpenter-bee  has  a  task  to  perform 
no  le.ss  arduou.'*  than  the  niason-l)ee ;  fur  td^ugh 
the  wood  may  be  tolerably  soft,  gho  can  ouiy  cut  li 
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ont  ft  mry  small  poition  at » tmi«.  The  inooeB- 
nn  portions  which  she  gamwB  off  may  be  readily 

ascertained  by  an  observer,  as  phe  carric  s  them 
*  away  from  the  place.   lu  giving  the  history  of  a 
.  mason-wasp,  we  lemarked  the  care  with  which 
I  she  carried  to  a  distance  little  fngments  of  brick, 
which  8he  detached  in  the  progress  of  excavnt  ion. 
I  We  have  recently  watched  a  precisely  similar 
^  procedure  in  the  instaace  ut'  a  carpenter  -  bee 
[  fbraring  a  ooD  in  a  wooden  poet  The  onfy  difi* 
,  ference  was.  that  the  bee  did  not  fly  so  far  away 
wit'i  her  fraa[uientti  (<T  wood  as  the  wasp  did ;  htit 
siie  varied  the  direction  of  her  flight  every  tiui^; 
'  sod  we  oonld  obear?e,  that  aftw  dropping  the 
chip  of  wood  which  she  had  carried  oif,  she  did 
I  not  return  in  a  direct  line  to  her  ne«t.  hut  made 
a  circuit  of  some  extent  before  wheeling  round 
to  go  back.  On  obeondng  the  proceedmgs  of 
this  carpenter-bee  next  day,  we  foond  her  cora- 
'  injr  in  with  halls  of  pollen  on  h-r  tlnchs;  and  on 
tracing  her  from  the  nest  into  the  adjacent  gar- 
den, we  eaw  her  ifUiing  vwtaj  flower  whSdi  was 
likely  to  yield  her  a  tapply  of  pollen  ibr  her  ftitit»e 

pro^enj.    This  was  not  all :  we  stih?pqnently  saw 
her  tkking  tlie  direction  of  u  clay-quarry  fro- 
'  quoUed  by  the  mason-bees,  where  we  recognised 
htt  loading  henelf  with  a  pdlet  of  day,  and  oar- 
j,  rying  it  into  her  cell  in  the  wooden  post.  We 
■  observed  her  aJternntinc!:  thi«  Inhonr  f«>r  several 
days,  at  one  time  carrying  ciay,  aad,  at  another 
'  pollen;  till  at  kngth  the  completed  her  task, 
and  closed  the  entrance  with  a  barricado  of  clay, 
I  to  prevent  the  intruftion  of  any  insectivorons 
'  depredator,  who  might  nialte  prey  of  her  young; 
or  of  some  prying  parasite,  who  might  introduce 
,  its  own  eggs  into  the  nest  she  had  taken  so  much 
troahle  tu  construct.    S  uth'  days  after  it  was 
,  finished,  we  out  into  the  po8t,  and  exposed  this 
'  nsit  to  view.  It  oonmted  of  six  oeilli  of  a  some- 
what square  shape,  the  wood  forming  the  lateral 
I  wall? ;  and  each  was  st^paratcd  from  the  one  ad- 
jacent by  a  partition  of  clay,  of  the  thickness  of 
I  a  playing  card.    The  wood  was  not  lined  with 
say  extraneous  substance,  but  wme  worked  ae 
smooth  as  if  it  had  1>een  chiselled  liy  a  joiner. 
There  were  five  celhs  arranged  in  a  v<  rysinifular 
manner— -two  being  aluiost  horizontal,  two  per- 
]  pendlcttlap,andoneobliqnei  The  depth  to  whioh 
the  wood  was  excaTBted,  in  this  instance,  was 
:  considerably  less  than  what  we  have  observed  in 
other  speoies  which  dig  perpendioUar  galleries 
■BTCial  inehee  deep  in  post!  and  ^prdenHwats; 
I  and  they  are  inferior  in  ingesttityto  the  carpen- 
)  try  of  a  bee  descrihed  hy  Reaumur,  which  haB 
not  been  ascertained  to  be  a  native  of  Britain, 
I  thoni^  a  single  indigenoos  epecdia  of  the  gennt 
I  has  been  doubtingly  mentioned,  and  is  Sgured, 
1  hy  Kirhy,  in  Ins  valuahlc  *  :\rono.CTaphia.'    If  it 
I  ever  be  found  here,  its  hirge  size  and  beautiful 
TOlet^joloured  wings  will  render  mistakes  im- 
I  possible. 

"  The  violet  carpentfT-V>eo  ngnally  selects  an 
upright  piece  of  wood,  into  which  she  bores 


m 

obliquely  for  about  an  inch ;  and  then,  changing 
the  direction,  works  perpendicularly,  and  parallel  [ 
to  the       s  «if  the  wood,  for  twelve  or  fifteen  | 
incites,  and  halt  an  inch  in  breadth.  Sometimes 
the  bee  is  contented  with  one  or  two  of  these  ex- 
cavations ;  at  other  tiroes,  when  the  wood  is 
a<Iai)ted  tn  it.  slie  sr  lOps  out  three  or  four — a 
task  which  i^omotimes  requires  several  weeks  of  ; 
incessant  labour.   The  tunnel  in  the  wood,  how-  ! 
ever,  ia  only  one  part  of  the  work ;  for  the  little 
architect  has  .ifterwards  to  divide  the  whole  into  I 
cells,  somewhat  less  than  an  inch  in  depth.    It  j 
is  necessary,  for  the  projHji-  growtli  of  her  pro-  ' 
geny,  that  eaoh  should  be  eepaiatod  from  the 
other,  and  be  pfovided  with  adequate  food.  She 
knows,  most  exactly,  the  quantity  of  food  which 
each  grub  will  require,  durii^  its  growth;  and 
she  t^refore  does  not  heritate  to  cut  it  off  from 
any  additional  supply.   lu  construct  ini;  her  oella 
she  dues  not  cmi)loy  clay.  lilce  the  l)ee  which  we 
have  mentioned  above,  but  the  sawdust,  if  we 
may  caO  it  so,  whioh  ^  baa  coUeoted  in  gnaw- 
ing out  the  gallery.   It  would  not,  tberefine, 
have  ptiitt  il  lier  design  to  scatter  this  ahont.  , 
our  carpeuter-bee  did.    The  violet-bee,  on  the  ; 
contrary,  collects  her  gnawiu^^s  into  a  little  store-  | 
heap  for  future  use,  at  a  short  distanoe  from  hu  \  i 
nest.   Slio  proceeds  thus : — At  the  bottom  of  her 
excavation  she  de|)nt;it3  an  erj /.  and  over  it  fills  a 
space  ueariy  an  iuuh  high  with  the  poUeu  of 
flowers,  made  into  a  paste  with  honey.  She 
then  eovi  rs  this  over  with  a  ceiling  composed  of  ' 
cemented  sawdust,  which  also  serves  for  the  floor  ■ ; 
of  the  next  chamber  above  it.   For  this  purpose,  1 1 
she  oements  round  the  wall  a  ring  of  wood  dkips,.  : 
taken  from  her  stora-heap;  and  within  this  ring 
forms  another.  pTadnally  contracting  the  diameter  [ 
till  she  has  constructed  a  circular  plate,  about  '< 
the  thickness  of  a  crown^pieoe,  and  of  considei- 
uble  hardness.    This  plate  of  couiee  exhibits 
concentric  circles,  somewhat  s^imilar  to  the  an-  i 
nual  circles  in  the  cross  section  of  a  tree.  In 
the  same  manner  she  prooeeds  till  she  has  com- 
pleted ten  or  twelve  cells ;  and  then  she  doses 
the  main  entrance  with  a  Imrricr  of  similar  ma- 
terials.   Let  us  compare  the  prop-ess  of  this  little 
joiner  with  a  human  artieuu — one  wlio  lias  been 
long  practised  in  his  trade,  and  has  the  meet  pei^ 
feet  and  compl  icated  tools  for  his  assistance.  The 
bee  has  learned  nothing  by  practice ;  she  makes  | 
hec  nest  but  once  in  her  life,  but  it  is  then  as 
complete  and  finished  asif  she  had  made  a  thou- 
sand.  She  has  no  pattern  before  her — bat  the 
Architect  of  all  thing's  h.as  impressed  a  i>lanupon 
her  own  mind,  which  she  can  realize  without  i 
scale  or  oompassea.  Her  two  sharp  tMth  are  tho  I 
only  tools  with  whioh  she  is  provided  for  her 
lahorioua  work  ;  and  yet  s!ie  bores  a  tunnel, 
twelve  times  the  lengtlt  of  her  own  body,  with 
greater  case  than  the  workman  who  bores  into 
the  earth  for  water,  with  his  apparatus  of  augers  ) 
adapted  to  every  soil.    IT*  r  tunnel  is  clean  aiid 
regular ;  she  leaves  no  chips  at  the  bottom,  for  i 
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the  ii  pvoiddmt  of  her  materials.  Farther,  she 

has  an  exquisite  piece  of  jointTV  to  perform, 
whea  her  ruder  labour  is  accomplished.  The 
patient  bee  works  her  rings  from  the  oiroum- 
fercnce  to  the  centre,  and  she  produces  a  shelf, 
tinifeil  witli  such  cnrcwith  her  natural  j^'lue,  that 
a  number  of  fragment 6  are  as  solid  as  one  piece. 
The  violet  carpenter-bee,  as  may  be  expected, 
ooouines  si  veral  weeks  in  these  complicated  la- 
bours ;  and  during  that  period  she  is  gradually 
depoeittug  her  eggs,  each  of  w!iich  is  successively 
to  become  a  grub,  a  pupa,  and  a  perfect  bee.  It 
is  obvious,  therefore,  as  die  does  not  lay  all  her 
eggs  in  the  same  place — as  each  is  separated  from 
the  nthcr  by  a  laborious  process — that  the  egg 
which  is  first  laid  will  be  the  earliest  hatched  ; 
and  that  the  first  perfect  insect,  being  older  than 
its  fellows  in  tiiesametunnel,  will  strive  to  mnlcc  its 
escape  sooner,  and  so  on  of  the  rest.  The  ir  f  il 
mother  provides  for  this  contingency.  She  makei> 
ft  lateral  openhag  at  the  bottom  of  the  cells ;  fat 
the  teeth  of  the  young  bees  would  not  hu  strong 
enough  tu  pierce  the  out»^r  wood,  though  they 
can  remove  the  cemented  rings  of  sawdust  in 
the  interior.  Beaamar  obaerved  these  holes,  in 
several  cases;  and  he  further  noticed  another 
external  opening  opposite  to  the  miJdlL'  cell, 
1  which  ho  supposed  was  formed,  in  the  first  in- 
j  Stance,  to  shorten  the  distance  fur  the  removal 
j  of  thefrsgmoitsof  woodinihelowerhalfoftlie 
i  building." 

TJi€  PoppnJtfi'. — A  ftpecies  of  the  leaf-cutting, 
or  upholsterer  bee,  is  called  the  ^oppy-bee,  from 
its  sdeotmg  the  scarlet  petals  of  the  poppy  as 
tapestry  for  its  cells.  Kirby  and  Spenm  express 
their  doubts  whether  it  is  indigcnons  to  the 

I  country ;  but  Mr.  Bennie  is  almost  certain  that 
he  saw  the  nests  in  Scotland.  <*At  Largs,  in 
Ayrshire,"  he  says, a  beautiful  sea-bathing  vil- 
lage on  the  Firth  of  Clyde,  in  July.  1814,  we 
found  in  a  foot-path  a  great  number  of  the  cylin- 
drical perfonrtions  of  the  poppy-bee.  Beanmor 
remarked  that  the  cells  of  this  bee  wUdi  he 
found  at  Bcrcy.  were  situated  in  a  northern  ex- 
posure, contrary  to  what  he  had  remarked  in  the 
mason-bee,  which  preters  the  south.  The  cells  at 
Largs,  however,  were  on  an  devated  banic,  fiMing 
the  south,  near  Sir  Thomas  Brisbane's  observatory. 
With  rr  'p.^ct  to  exposure,  indeed,  no  certain  rule 
seems  applicable;  for  the  nests  of  mason-bees 
which  we  fimnd  on  the  wall  of  Greenwidi  Fuk 
ftoed  the  north-east,  and  we  have  often  found 

'    carpenter-bees  make  choice  of  a  similar  gittiation. 

I    In  one  instance,  we  found  carpenter-bees  work- 

I  ii^  indifferently  on  the  north-east  and  south- 
west side  of  the  same  post.  As  wo  did  not  per- 
ceive .'iny  heaps  of  earth  nenr  the  holiy  at  Larg^, 
we  concluded  that  it  must  either  have  been  car- 
ried off  piecemeal  when  they  were  dug,  or  that 
they  were  old  hoUes  re-occupied,— a  circumstance 
common  with  bees, — and  that  the  ruljliisli  had 

I  j  been  trodden  dr>wn  liy  passengers.  Reaumur, 
I  who  80  minutely  describes  the  subsequent  opera- 


tions of  the  bee,  says  nothing  respecting  its  ex- 
cavation?.   One  of  these  holes  is  about  three 
inches  deep,  gradaaUy  widening  as  it  d&Keadi^ 
till  it  assames  the  form  of  a  small  Florence  fluk. 
The  interior  of  this  is  rendered  smooth,  utufian, 
and  polished,  in  order  to  ndapt  it  to  the  tap<ftry 
with  which  it  is  intended  to  be  hong,  and  which 
is  the  next  step  in  the  prooesa.    The  mstoid 
used  for  tapestty  by  the  insect  uphoUtenr  ii 
supplied  by  the  petals  of  the  scarlet  field-poppy, 
from  whicli  she  successively  cuts  off  small  pieces 
of  an  oval  bhape,  seizes  them  between  her 
and  conveys  them  to  the  nest.    She  bagjiw  her 
work  at  the  bottom,  which  she  overlays  witl 
three  or  fotir  leaves  in  thickness,  and  the  Rj  - 
have  never  less  than  two.    When  she  tiuds  ilui 
the  piece  she  has  Iwought  is  too  large  to  fit  the  j 
place  intended,  she  cuts  off  what  is  superflaotu,  ' 
:ind  carries  away  the  shreds.    By  cuttinc'  tie 
Irubh  petal  of  a  poppy  with  a  pair  of  sci^s^K/ra,  we 
may  perceive  the  difficulty  of  keying  the  piwe  \ 
free  from  wrinUes  and  shrivelling  -,  but  the  bee ; 
know-  how  to  spread  the  pieces  which  she  usts 

gmooth  as  glass.    When  she  has  in  this  nufi-  . 
ner  hung  the  little  chamber  all  round  nift  tUf  , 
splendid  scarlet  tapestry,  of  which  she  ii  wK  j 
sparing,  but  extends  it  even  beyond  the  entrancr  • 
she  then  fills  it  with  the  pollen  of  flowers  miiec  j 
with  honey,  to  the  height  of  about  half  an  iad.  j 
Liihumagaiineof  pirovisionBfor  herfHtnieiiro-  | 
geny  she  lays  an  ecrg,  and  over  it  folds  down  the  ] 
tapestrv  of  poppy  petals  from  above.   The  upy*r 
part  IS  then  filled  in  with  earth;  but  Latreille  c»vi  . 
he  has  observed  more  tiiaa  one  odl  oonstivct- 
ed  in  a  single  excavation.  TUt  may  iMSOuunt  fi>r  ' 
Reaumur's  describing  them  as  sometimes  seven 
inches  deep, — ^a  circumstance  which  Latreilk,  . 
however,  thinks  very  surprising.   It  will,  pe^ 
haps,  bo  impossible  ever  to  ascertain,  beyond  a 
doubt,  whether  the  tapestry -bee  is  led  tu  select 
the  brilliant  petals  of  the  poppy  from  their  oolcmr. 
or  from  any  other  quality  they  may  poesese,  of 
softness  or  of  warmth  Atr  instance.  Reauoiui 
thinVs  that  the  largeness,  united  with  the  fleii- 
bility  of  the  poppy-leaves,  detorminea  her  choice.  ! 
Yet  it  is  not  improbable  that  her  eye  may  be 
gratiiied  by  the  appearanM  of  li«r  nest  ^-tiut 
she  may  possess  a  feeling  of  the  beautiful  it 
colour,  and  may  look  with  complacenry  upon  thr 
delit^te  hangings  of  the  apartment  which  she 
destines  to  her  olRqning.   Why  should  net  n 
insect  be  supposed  to  have  a  Simmering  of  the 
value  of  ornament?    liow  can  we  pronounce 
from  our  limited  notion  of  the  mode  in  whicu 
the  inferior  animals  tUnk  and  act,  that  their 
gratifications  are  wholly  bounded  by  thepositi^ 
utility  of  the  oVijects  which  surround  them Why 
does  a  dog  howl  at  the  sound  of  a  bugle,  but  be- 
cause it  offends  his  cigans  of  heMii^f-sa^ 
why,  therefore,  may  not  a  bee  feel  gladoeSB  inthe 
liriUiant  hues  of  her  scarkt  drapery,  becnnsethey 
are  grateful  to  her  organs  of  sight  i    All  these 
little  creatures  work,  probably,  with  more  nest- 
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new  and  finidi  than  w  alwolately  enential  for 

criijf.  rt ;  and  this  drcttnutanoe  alone  would  im- 
l<\y  that  they  have  8omethin!»  of  ta§te  to  exhibit, 
which  produces  to  them  a  pleasurable  emotion." 

The  Be7.  Mr.  Kirby  has  disoovvred  that  there 
are  no  less  than  two  hundred  and  twenty-one 
distinct  species  of  bees.  Ho  divides  the  1  jiinaaan 
g^oa  into  mdLuia  and  apU^  Hiatingiilahyig  them 
by  tiieir  tongues ;  the  inaeots  of  the  fint  having 
short  flattiah  inflected  tongues. — See  UotiarHm 
Be  Insectu.  —  S't-amut^nlai,),  BiUia  NcUurte. — 
Geofroy,  Hi^oirt  Abregit  dt*  Jnsectfs. — Hmumur, 
Mmoin^  torn.  vi. — P.  Uultr  on  HuvMe  Bees : 
lVttMaaioH»  ijf  the  Idimaan  Sodajft  yoX.  tl— 

Apium. 

BEECH, — ^botanically  Fag%u.  A  genus  of  or- 
oamental  timber  treee,  of  the  amentaeApoa  tribe. 

The  common  species,  Fagu*  »)/lvaiica,  abounds  in 
the  woods  of  Great  Britain,  and  is  one  of  our  best 
known  and  most  ornamental  hardy  trees.  It  is  a 
oatife  of  the  greftter  portion  of  luvthem  Kirope ; 
but  whether  it  is  a  native  <>f  (ireat  Britain,  or  was 
introduced  at  an  early  i>c  riod  of  our  sylvan  culti- 
vation, is  extremely  doubtful.  Had  it  formed  any 
part  of  ear  ancient  foreats,  ita  maat  oonld  aoaroely 
have  fikOed  to  be  preanred  in  our  peat  moaaea 
along  with  hazel  nuts  and  pine  cones;  yet  it 
either  does  n*'*  c\ht  in  those  mosses,  or  occurs 
ia  such  paucity  o^s  hitherto  to  have  escaped  ol>- 
tanH&aa.  It  tMoally  attaina  a  height  of  abovt 
70  feet,  and  aometimes  soars  to  a  far  greater  alti- 
tude ;  it  has  a.  prand  and  massive,  though  some- 
what formal  and  h^vy  outline;  and  it  almost 
TieaiHth  the  oak  in  fltatefineia  of  oharaeter  and 
impressiveness  of  effect.  Its  stem  is  robust  and 
powerful ;  its  bark  is  smouth  and  silvery,  and 
gives  to  the  tree  a  neat,  cleanly,  and  tasteful  as- 
pect ;  ita  Imadiea  are  nmnerona  and  apreading ; 
ita  ftliaga  ia  peculiarly  soft,  smooth,  and  pleasing 
instunmer,  and  becomes  deeply  tinted  and  almo-t 
gorgeous  in  its  autumnal  decay  ;  its  male  flower 
has  a  bell-shaped  tive-cleft  calyx,  and  from  five 
to  twel've  atamina,  and  appeara  in  April  and  May; 
and  its  female  flower  blooms  on  the  same  tree  as 
the  male,  and  has  a  four-cleft  calyx  and  two  or 
three  styles ;  and  its  seed  is  au  angular  or  three- 
eomered  nut,  dispoee^l  singly  or  in  ooaplea  in  a 
maricate,  four-valved  capsule. 

The  beech,  when  standing  apart  from  other 
trees,  and  allowed  to  form  its  own  natural  head, 
ia  eminently  omamentaL— Ita  timber  ia  afanoat 
as  necessary  to  cabinet-makers  and  turners,  espe- 
cially about  London,  as  the  oak  is  to  the  eliip- 
builder,  or  the  ash  to  the  plough  and  cart  wright ; 
and  It  ia  used  also  by  wheel-wrighta  for  cogs, 
ftOoaa,  and  wheebpokear-hy  dup-carpentera,  for 
various  minor  purposes  in  dock-yard.-^,-  by  musi- 
cal instrument  makers,  for  s<junding  boards, — by 
coopers,  for  clap -boards,  —  and  by  the  general 
population  around  aome  large  towna,  for  fire- 
wood. Evelyn  Miya, "  Where  it  lies  dry,  or  wet 
and  dxy,  it  ia  exoeedingly  obnoxiooa  to  the  worm; 


hat  being  put  ten  daya  in  wat«r,  it  will  ezeeed- 

ingly  reaist  the  worm."— Toong  planta  bear  lop- 
ping without  any  damajje,  and  may  easily  be 
trained  to  form  dense  and  lofty  hedges.  In  some 
diatrieta  of  Belginm,  partieularly  in  the  vidnity 
of  the  viUaga  of  St.  Nicholas,  between  Ghent  and 
Antwerp,  very  elegant  and  compact  fences  are 
formed  by  planting  young  beeches  seven  or  eight 
inches  apart,  binding  them  together  during  the 
first  season  with  oaiers,  and  so  bending  and 
training  them  in  opposite  directions  as  to  make 
them  cross  one  another,  and  form  a  trellis,  with 
apertures  of  four  or  five  inches  in  diameter.  Or- 
dinary baedi  hedgea,  howoTU',  are  much  leaa 
suitable  than  thorn  ones  for  a  farm,  and  serve 
best  for  the  boundaries  of  a  villa-ground,  or  the 
great  divisions  of  a  large  garden. — The  leaves, 
when  gathered  in  autumn,  hefofe  bdng  injured 
by  froet,  make  far  better  mattresses  tlian  either 
straw  or  chafl',  and  continue  sweet  and  soft  dur- 
ing seven  or  eight  years ;  and  they  are  also  suc- 
oeesfully  employed,  along  with  the  leavM  of  other 
tr  r  ,  in  forming  hotbeda,  and  pvoteotiag  covers 
for  forcing  sea-kalo,  asparagus,  and  other  esculent 
plants. — ^The  male  catkins,  when  carefully  col- 
lected and  dried,  and  atored  up  for  use,  form  an 
ezoallent  packing  for  fruit ;  for  they  are  aa  aoft 
as  cotton,  and  do  not  oommnnioate  any  flatoor 
to  the  fruit. 

Tiiu  nut  or  seed,  popularly  called  beech  mast, 
ia  pleaaant  to  the  taate;  when  eaten  in  great 
quantities,  it  occasions  giddiness  and  headache ; 
when  well  dried  and  powdered,  it  may  be  made 
into  wholesome  bread ;  and  when  dried  and  care- 
fully roaated,  it  can  be  uaed  aa  a  anbatitute  for 
ooffee.  Hogs  arc  very  fond  of  the  maat;  and  in 
some  districts  of  P^riL;lnn(l,  where  there  are  ex- 
tensive beech  woods,  these  animals  are  main- 
tained, for  enoceeaive  montha,  entirely  on  this 
food.  They  thrive  ezoeedingly  on  it ;  and  many, 
'>f  less  tlian  a  year  old,  are  killed  for  the  market, 
after  having  been  fattened  exclusively  with  the 
mast;  though  others,  which  have  been  fed  for 
four  or  five  weeka  on  barley-meal  or  peaae,  yield 
better  pork.  A  distemper  called  the  garget,  is 
liable  to  be  produced  in  hogs  from  feeding  on 
either  beech-mast  or  acorns;  and  this  may  be 
prevented,  by  giving  the  animala,  on  every  alter- 
nate day  tat  two  or  three  weeks,  a  few  pease  or 
beans,  moistened  with  water,  and  sprinkled  with 
a  little  finely-pulverized  antimony. — An  useful 
oil  ia  obt^ned  from  beech  rnita  by  ezpreaaion ;  it 
is  nearly  equal  in  flavour  and  delioacy  to  the 
best  olive  oil ;  it  can  be  kept  longer  than  that  oil 
w  ithout  becoming  rancid  ;  and  it  is  used  bj  the 
poorer  inhabitants  of  Sileaia  as  a  subatitnte  for 
batter.  Two  millions  of  buahela  of  beech  nuts 

have  been  olitained,  in  a  single  .season,  from  the 
forests  of  Ku  and  Crecy,  in  the  department  of 
the  OiSe.  The  refuse  of  the  nuts,  after  the  e.\- 
preaaion  of  the  oil,  is  given  aa  food  to  poaltry, 
swine,  and  cattle. — The  wood  of  beech  affords  a 
large  quantity  of  alkali,  and  makes  excellent 
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duuraOiL  The  Ashes  of  beech  wood  contain  1 1*72 

per  cent,  of  the  carh<>nnte  of  potash.  \2  ?,7  of  the 
carbonate  of  aoda,  3'4U  of  the  sulphate  of  potash, 
49*54  of  tiie  oulioiiate  of  lime,  7*74  of  magnesia, 
3  32  of  the  phosphate  of  lime,  2*92  of  the  phoB- 
l  phate  of  magnesin.  0  TH  of  tii  ■  phosphate  of  iron, 
1*51  of  the  phosphate  of  alumina,  1*59  of  the  phos- 
phate of  manganese,  and  2*46  of  nlioa ;  and  the 
ashes  of  beech  bark  oontain  3'0£  per  cent,  of  the 
carbonates  of  potash  and  soda  tmcl  thi'  sulphate  ' 
I  •  of  potash,  <i4'76  of  carlKmatc  of  liiiie.  1  fi  :t  of  niag- 
uesiu,  2  71  of  phosphate  uf  lime,  O'liti  of  phosphate 
of  nMgnema,  0'46  of  phosphate  of  iron,  0*84  of 
phosphate  of  alumina,  and  9*04  of  silica. 

The  beech  succeeds  best  upon  dry,  chalk}',  or 
lim^toac  heights ;  it  attainB  a  great  size  on  ur- 
diiuuy  soils  in  uty  shdtered  mtnation ;  and  it,  at 
the  same  time,  offers  a  very  sturdy  and  triumph- 
ant resistance  to  westerly  gales.  It  tireatly  pre- 
vails throughout  the  range  of  chalk  hills,  which 
I  extends  from  Donetshira,  through  Wiltshire, 
Ilaiupslure,  Surrey,  Sussex,  and  Kent,  and  partly 
into  Berkshire,  Btickhifrhamshire,  and  Hertford- 
shire ;  and  it  is  also  comparatively  abandaiU;  on 
tho  Ootawold  bilb  in  Olouceetershire,  ami  in 
some  diatriots  of  Monmouthshire.  It  usuidlj  has 
a  very  flourishinjT  condition,  in  jiarlicular,  on  the 
hills  of  Surrey  and  Kent,  upon  the  declivities  of 
the  Cotswold  and  Stroudwater  hills,  and  on  the 
banks  of  the  ri^er  Wye.  It  thrives  on  the  thin- 
soiled  schi.«!to8e  hills  of  Devtmshire,  and  on  the 
'  frmnitic  heights  of  the  Scottisli  Highlands;  and 
It  has  ))een  ph(nt«d,  in  large  (^uaotitioa,  by  the 
Eari  df  Fife  in  Mora jahirs,  and  bjr  Ooorge  Ross, 
Esq.,  of  Cromarty. 

Some  very  noble  specimens  of  beech  exist,  or 
were  but  recently  destroyed,  in  various  parts  uf 
Oreat  Britain.  A  beech  tree  at  Prestonhall,  in 
Mid- Lothian,  has  a  girth  of  17  feet  3  inches  at 
one  fiot  fr  tm  the  ground,  of  14  feet  7  inches  at 
3  feet,  and  of  14  feet  G  inches  at  four  feet.  A 
1   beeeh  at  Newbattla  Abbey,  in  Mid-Lothian,  sup- 
;    posed  to  liaTe  been  planted  about  the  middle  of 
<    the  IGth  century,  and  blown  down  early  in  the 
present  century,  measured  17  feet  in  girth,  and 
contained  upwards  of  1,000  measurable  feet 
or  about  26  tons  of  timber.  A  beech  at  0nni8> 
ton  Hall,  in  TTaddingloushirc,  in  1762,  measured 
i    is  feet  10  inches  in  girtli,  and  had  been  artifi- 
I    cialiy  made  hollow,  so  as  to  serve  fur  a  small 
I   shdtw-house.  A  beech  near  Oxenfbrd  Castle,  in 
Mid- Lothian,  in  1763,  measured  10^  feet  in  girth 
at  3  feet  from  the  ground.    A  thriving  beech  at 
EarUmiU  in  Morayshire,  in  1612,  measured  about 
90  feet  in  girth  at  the  ground,  and  1ft  feet  in 
girth  at  3  feet  from  the  ground.  A  magnificent 
I    beech  at  Korole  Park,  in  Kent,  measures  21  feet 
I    in  circumference  at  3  feet  from  the  ground,  and 
I  ten  feet  in  drcumfefenoe  at  87  feet ;  it  rises  to 
the  height  of  lOu  feet;  it  spread.'f  its  boughs  to 
the  extent  of  123  feet;  and  it  contains  }9<^foet  of 
i|  solid  timber.   A  beech  in  the  Hoy  Wood  at  Cas- 
!  I  tie-Howard,  measures  15  feet  2  inches  in  girth  at 


3  feet  from  the  ground,  and  rises  to  the  height  of 
90  feet.  The  largest  tree  in  a  grove  of  V-eeches 
at  Woburn  Abbey,  has  a  height  of  lUO  feet,  and 
contains  400  feet  of  solid  timber. 

The  beech  is  propagated  from  seeds.  Evelyn 
8ay!5  that  the  treatment  in  the  nnrFcry  is  the 
same  as  for  the  ash,  and  the  treatment  in  th« 
wood  tlie  same  as  tof  the  oak ;  and  he  adds  fliat 
the  masts  am  to  ba  sown  In  aatnmn  or  hiet, 
even  after  January,  or  rather  nearer  the  spring,  t 
preserve  them  from  vermin,  which  are  very  great 
devourers  of  them.  But  they  are  likewise  to  be 
planted  of  yonng  seedlings,  to  be  drawn  out  ol 
the  places  where  the  fruitful  frees  abound." 
.Miller  Bays,  "The  season  for  sowing  the  mast  is 
any  time  from  October  to  February,  only  observ- 
ing to  seenre  the  seeds  from  t ermin  when  eariy 
sown,  w^ch  if  carefully  done,  the  sooner  they 
are  sown  the  better,  after  they  are  fully  ripe  " 
Hanbury  gives  nearly  the  same  instructions 
Evelyn,  bat  orders  the  masts  to  be  gatiiered  in 
September,  dried  for  six  days  in  an  airy  place  on 
mats,  and  preserved  in  bags  till  the  time  of  sutr- 
ing.  The  masts  should  be  sown  an  inch  deep,  in 
well  prepared  beds;  and  the  young  plants,  after 
having  stood  two  years  in  the  beds,  should  be 
removed  to  the  nursery,  and  left  there  tiJl  wanted 
for  final  planting. 

The  transplanting  of  beech  trees  of  large  size 
can  be  efiected  with  litUe  risk ;  and  a  good  me- 
thod of  doing  this  was  recorded,  at  least  '0  year 
ago,  by  L'lrd  Caernarvon.     "  The  best  way  ol 
planting  large  beech  trees, '  says  he,  '*  is  to  cut  m 
the  lateral  branches  not  dose  to  the  body,  in  tlw 
beginning  of  February ;  and,  in  the  autumn  fol- 
lowing, or  even  in  the  same  spring,  to  cut  round 
the  roots,  and  fill  the  earth  in,  letting  it  stand 
till  the  aoooeeding  autumn  or  longer,  by  whicb 
time  the  tree  will  have  made  young  branefaessad 
young  roots,  and  be  in  vigour,  and  fit,  iip  -n  n- 
rooval,  to  push  immediate  roots.    It  shuuid  U 
taken  up  without  cutting  the  looti  mnch  msfc, 
and  put  into  a  hole  with  the  eaith  in  nmd,  SOtA 
in  and  well  staked.  The  yotmg  roots  will  imme- 
diately strike,  and  the  young  branches  shoot 
Planting  in  earth  made  thick  with  mud  is  an  ex- 
cellent way.    The  tree  should  be  planted  levd 
with  the  ground;  it  suffers,  if  sunk  below  the  kvt! 
of  the  groTind.    The  top  or  leading  branch  i  f  a 
beech,  indeed  of  any  tree,  should  nut  be  cut  oS.'' 
The  purple  beech,  Fa^m  tyl'tatiea  purpumy  h 
a  well-known  and  very  ornamental  variety  of  the 
common  beech.     It  has  been  regarded  by  somo 
cultivators  as  a  distinct  species;  but  thou^  a 
few  planta  laiaed  from  its  seeds  partake  of  its  ova 
peculiarities^  Hie  grsat  majority  completely  semt 
I  to  the  common  or  normal  character.   The  pnrple 
beech  is  supposed  by  some  botanists  to  have  been 
obtained  from  Germany;  but  it  is  really  of  un- 
known (irigin.   Its  grand  peculiarity  is  the  con- 
stant brilliant  purple  colour  of  its  leaves ;  and 
this  renders  the  tree  everywhere  ct>nspicuous 
and  arresting,  whether  grown  as  a  shrub,  in  Ihe  , 
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hedge,  or  on  the  lawn ;  bnt  it  occurs  in  consider- 
able diversity  of  depth  and  shade,  and  might  be 
Biide  tiie  cltMMl«rittio  of  sevonl  tabTMriatiM. 

.  A  number  of  purple  bfechos,  both  in  CSreat 
Britain  and  ^lorth  America,  have  ;j^ri>'VTi  t  )  tho 
height  of  about  30  feet ;  and  trees  of  it  are  sup- 

'  poeed  to  be  eatpable  of  regolailj  ftttaiidiig  twice 

I  tint  height ;  yet  those  only  which  retain  their 
purple  colour  from  seed  acrjuire  full  altitude, 
those  which  we  produced  by  grafting  on  the 

^  common  beeoh  attain  medium  afate,  and  all  thoee 

1  whioh  aie  obtained  by  layering  ftre  dwufcd,  and 
can  be  treated  only  as  shrubs  or  mere  mimic 

'  trees, — The  other  best  known  varieties  of  the 
common  species  are  the  copper  beech,  Fagm 
MlMB  ettpreOj  growing  to  the  height  of  70  feet ; 
the  Mirious-leaved  beech,  F.  e.  //^/'f'roy  /  ./'Af,  trrMW- 
in:r  to  the  heiijlit  of  10  fpot ;  the  civstcd-leaved 
beech,  /■'.  «.  criMata,  growing  to  the  height  of  30 
feet ;  the  derk-red^leaTed  beech,  F. «.  atron^ns, 
growing  to  the  height  of  30  feet ;  the  cut-lcavod 
beech.  /'.  inrim,  growing  to  the  height  of  10 
feet;  the  silver  variegated  leaved  beech, /'.<,/t>- 
liii  artfenteU ;  the  gold  variegated  leaved  beeoh, 
F.  s.foliis  aartU;  and  the  pendiilons  or  weeping 
beech,     «.  jtend  fn. 

The  American  or  red  beech,  Fafjng  ferrifquiea, 
grows  indigenously  in  Canada,  New  Brunswick, 
Nova  Sootia,  and  the  north-eastern  parts  .of  the 

I  rnited  States,  and  was  introduced  to  Great  Bri- 
tain in  17(;6.  It  is?  named,  not  from  the  colour 
of  its  leaves,  but  from  that  of  its  timber;  and  it 
poBRSMes  none  of  the  distingnishing  characters 
of  the  purple  and  the  copper  beeches.  It  usasUy 
sttMns  a  height  of  about  30  foet,  ramifies  near 
the  ground,  and  has  a  massive  outline  and  a 

' ,  tofted  sominit.  Its  leaves  are  smooth,  shining, 
lenated,  and  somewhat  large  and  thick ;  and  its 

I  timber  has  sufficii-nt  ptren  jth,  solidity,  and  ton^'h- 
ness  to  l>e  nccasioually  used  as  a  substitute  lor 
oak.  5Iichaux  says  that  "  the  European  beech 
I  bean  so  strict  an  analogy  to  the  red  beeeh,  that 
it  may  be  usefiil  to  notice  its  properties,  its  uses, 
and  the  means  by  which  its  duration  is  st^ctTrcd 
ia  important  structures.  Experience  has  demou- 
j  strated  the  advantages  of  felling  the  (red)  beech 
I  in  the  summer,  while  the  sap  is  in  full  (  ii  v 
l\m-  cut  at  this  seas'm.  it  is  very  duraljle  ,  l)ut 
felled  in  the  winter,  it  decays  in  a  few  years, 
.  The  logs  are  left  several  mon^  in  the  shade  be- 
fero  th^  are  hewn,  oare  being  taken  that  they 
do  not  reiKi«:e  imiricdiatcly  upon  the  ^^ruiind  ; 
alter  which  they  are  fasliioned  aecordinri;  to  the 
,  use  for  which  they  are  destined,  and  laid  in  water 

^  for  three  or  four  months.**    The  very  nngnlar 

circumstance  that  the  red  beech  docs  best  to  be 
felled  in  summer,  seems  to  indicate  that  the 
juices  of  tho  tree  possess  some  peculiar,  though 
,  Mtherto  unknown  chemical  principle.^— An  oma- 
niintal  variety  of  the  red  beech  is  the  Garolinian 
beecli,  Faqux  ft'rruiiin^a  caroldi  iann. 
The  white  beech,  Fagus  s>/lvfMris,  like  tho  prc- 
I  ceding  species,  is  a  native  of  North  America,  and 
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takes  itH  name  from  the  colour  of  its  timber.  It 
abounds  in  the  middle  and  western  states  of 
America;  and  occurs,  in  its  finest  condition,  on 
the  banks  of  the  Ohio,  between  Gallipnlia  and 
Marietta.  Specimens  of  it  were  measured  by 
Michaux,  11  feet  in  girth,  and  upwards  of  lUO 
feet  in  height.  Its  roots  form  a  boM,  decurrent 
net- work  VH  the  surface  of  the  forest  ground ;  its 
head  is  more  slender  and  less  ramified  than  that 
of  the  red  lieech  j  its  outline  is  very  imposing  ; 
and  its  foliage  consists  of  ovsl-^seaminate,  smooth, 
and  shining  leaves,  and  is  quite  superb.  Its 
duramen  or  perfect  wood  bears  a  remarkably 
small  proportion  to  its  alburnum,  and  frequently 
occupies  but  thi^ee  inches  in  a  trunk  of  18  inches 
in  diameter.  The  bark  of  old  trees  is  smooth, 
thick,  entire,  :md  of  a  grey  colour;  and  is  some- 
times used  by  tanners  as  a  substitute  for  oak- 
bark. 

The  femr-Ieaved  beech,  FatfH*  Comptoniafelia, 

is  a  curious  though  pttoy  plant,  and  may  be  con- 
sMered  as  rat!i"r  a  variety  than  a  species. — ^Tho 
birch-like  beech,  Fagus  Uti'ioid<s, — sometimes 
mistakenly  called  Ftufut  antarctica, — is  a  hardy, 
ornamental  everi^reen  tree  of  the  country  around 
tho  Straits  of  .Miigellan,  grows  to  tlie  height  of 
50  feet,  and  was  introduced  to  Great  Britain  in 
Ib'iO.  t^tation  Island,  on  the  cast  coast  of  Terra 
del  Fuego,  is  covered  with  woods  to  the  very 
summit  of  its  hills ;  and  the  birch-like  beech  is  a 
prineioal  elemeut  in  these  woods,  and  makes  the 
isUud  appear  as  if  covered  with  perpetual  ver- 
dure.— The  antarotie  beech,  Foffiu  aniaretiM, 
grows  to  the  same  height  as  the  precedirl.^^  is  a 
native  of  the  same  country,  and  was  introduced 
to  Great  Britain  in  the  same  year;  but  while  the 
other  is  evergreen,  this  is  deciduous.— (?i//>>n*« 
Forest  Scenerg. — StruU^s  Sglva  Britannica. — Sic- 
oVs  IHauUrs Kalendar. — Mnsen ra  RnMicum —  Lni- 
don''s  Hortus  Jin'tanmcus.- — Marshall  on  PlurUi/ig. 
— Miller's  Dictioiiarg. — Lkbig^s  Chemisirg  of  Agr. 
'—Us^uland  Omammtal  Planting. — Bath  Papen. 
— Gardener's  Magazine.-^Dogle's  IIusLandrg. 

BEEll.  The  fermented  infusion  of  malted  bar- 
ley, flavoured  with  hops,  and  used  a.s  a  general 
beverage.  l%e  name  of  beer  is  also  appl  ied — ^but 
improperly — to  several  other  beverage  made  from 
saccharine  liquors,  subjected  to  a  partial  fermen- 
tation, and  flavoured  with  ditl'erent  substances, 
for  instance,  spruce-beer,  gii^cr-beer,  molasses- 
beer. 

The  main  inaredients  of  bi  er  are,  besides 
water:  alcohol,  the  bitter  principle  (lupuline  or 
lupuUte),  and  arijUiatic  volatile  uil  uf  hups,  gum, 
sugar,  empyreumatie  prindple  from  the  mal^ 
when  kiln-dried,  small  quantities  of  nitrogenized 
substanc (ubiton),  brown  extractive,  a  small 
portion  ot  tunnin  (hops),  and  caritonic  acid.  The 
sugar,  gum,  and  other  solid  ingredients,  which 
remain  on  evaporation,  are  generally  comprised 
under  the  name  nf  r.inU-f.r'r<ttt ;  on  its  quantity 
dependij  the  body  of  the  beer,  while  by  its  strength 
is  generally  meant  its  content  of  alcohol.  Its  in- 
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tozicating  property  depends,  however,  a  great 
dftal  on  the  bitter  and  narootio  eabetanee  of  the 
hops.  From  wine,  it  diffmiMi  (N1I7U1  this  re- 
spect, and  in  its  smaller  proportions  of  alcohol, 
but  also  in  containing  a  much  larger  quantity  of 
nntiitive  natter. 

The  foUowing  table  ahowe  the  quantity  of  at- 
ooiwi  in  Bome  beers. 

ProDortion  of  SpUit  of  up.  pr.  fr-sas. 
riff  et  br  IMM.  Per  ct.  hy  wt. 


Ale,  Burton,          *  8*88  7*326 

average,     .         .  6*87  5'W7 

Brown  stout,            .  6-80  5  010 

London  porter  (average),  4*20  3*405 

SmaUbeer,      .  Il28  1056 

The  difference  in  the  different  wicties  of  beer 
depends  upon  a  difference  in  the  materials  cm- 
plojed,  or  in  the  process  and  management  of  the 
brewing.  In  regard  to  the  materials,  beers  differ 
according  to  the  different  kinds  of  malt  employ- 
ed, and  its  proportion  to  the  qiiantity  of  hops 
and  of  water.  To  the  class  of  tat^ie  or  sinaU  been, 
aO  those  maj  be  r^ned,  iriiose  qraeifie  gravity 
does  not  exceed  1025,  and  which  oontain  about 
5  per  cent,  of  malt  extract.  Beers  of  middling 
strength  have  generally  a  spec.  grav.  of  from  1025 
to  1*040.  Some  of  the  Scotch  and  English  ales 
form  some  of  the  strongest  and  heaviest  kinds  of 
beer. 

The  following  table  indicates  the  spec.  grav.  of 
some  of  the  English  beeis. 


Ale,  Borton,  1  st  sort, 
•*      2d  " 

3d 

CommoQ,  • 
i« 

Porter,  common  sort, 

double,  . 
BrdWa  stout, 

"  best. 
Beer,  common  small, 
**    food  table. 


Mil  to  1120 
I  01)7  to  Mil 
1  077  to  1  092 
1070  to  1*073 
I  OSS 
1050 

1  a>5 

1064 
1072 
I  014 

1088tol-0W 


The  colour  of  the  beer  depends  npon  the  colour 
of  the  malt  and  the  duration  of  the  h oil  in  the 
copper.  Pale  ale  is  made  from  steam  or  sun-dried 
malt»  and  the  young  shoots  of  the  hop,  the  deep 
yellow  ale  from  a  mixture  of  pale  yellow  apd 
brown  malt,  and  the  dark  brown  beer  from  well 
kihxed  and  partly  oarbonixcd  or  parched  malt, 
mixed  with  a  good  deal  of  the  pale,  to  give  body. 
The  longer  and  more  strongly  the  malt  has  been 
heated  iu  tht;  kiln,  the  smnller  is  the  quantity  of 
extract  it  yields,  eteteris  paribm.  Porter  is  gene- 
rally prepared  firom  high-dried  or  rather  charred 
malt,  which,  therefore,  has  had  mnch  of  its  sao- 
charine  matter  destroyed  by  lieut.  Hence  its 
deep  colour,  and  the  absence  of  any  sweet  taste, 
while  ale  has  a  sweetish  taste,  and  contains  a 
much  larger  qnantitj  of  saoehaiine  mattw. 

The  greater  or  less  rapidity  of  the  temperattm^ 
and  the  manner  in  vrhicli  the  worts  are  made 
to  ferment,  have  a  remarkable  inflaenoe  upon 
the  quality  of  the  beer,  especially  in  reference  to 
its  fitness  for  keeping.  Under  the  article  Fer- 
XBVTATios,  it  wiU  be  shown  that  two  kinds  of 


fermentation  may  be  distinguished,  the  upper 
and  the  lower  or  bottom-fermentation.  The  fbr- 
nier  is  a  much  more  active  fermentation,  l  y 
which,  according  to  Liobicj,  the  glutt-n  1"^  only 
partly  oxidised,  at  the  expense  of  the  oxygen  of 
a  portiott  of  the  sugar,  while  a  great  portion 
mains  dissolved  in  the  liqnor,  and  hj  its  enboe* 
qucnt  oxidation  is  apt  to  transfer  oxygon  to  the 
alcohol,  and  render  it  sour,  unless  it  be  kept  at  a 
very  low  temperature.  This  is  still  more  the 
esse,  if  daring  a  too  violent  fermentalbm  the 
temperature  rises  trx»  high,  and  especially  if  the 
air  be  not  jjerfcctly  excluded,  and  a  considerable 
quantity  of  acetic  acid  be  formed,  by  which  an 
additional  qoantity  .of  glntinont  matter  is  dis- 
solved, and  it  thus  is  not  only  rendered  apt  to  spoil 
frotn  the  slightest  causes,  but  loses  also  its  lim- 
pidity and  assumes  a  disagreeable  taste,  or  be- 
comes i/east  biOm,  B7  the  lower  fbrmeatatioB, 
on  the  contrary,  the  conversion  of  the  sugar  into 
alcohol  is  performed  very  slowly  and  without  any 
considerable  rise  of  temperature,  so  that  the 
gluten  is  completeljozidiied  and  precipitated  by 
the  oxygen  of  the  air  and  without  conversion  of 
any  alcohol  into  acetic  acid,  so  tViat  the  resulting 
beer — as  is  the  case  with  Bavarian  beer — is  not 
liable  to  become  sour,  or  to  undergo  the  acetous 
fermentation.  Where  this  is  not  the  oase^  the 
tendency  to  become  sour  is  generally  remedied 
by  a  large  addition  of  hops,  and  a  grater  profH>r- 
tion  of  malt,  by  which  tlie  beer  becomes  more 
narootio  and  intozioating,  and  less  agreesble  to 
the  taste,  and  such  beer  is  then  oAan  nofttidved 

as  dni'^L'cd. 

A  main  feature  of  good  beer  is  its  fine  colour 
and  transparency,  the  prodnetion  of  whidi,  there- 
fore, is  an  object  of  great  interest  to  the  brewer. 
Attempts  to  clarify  the  beer  in  the  casks  suldum 
fail  to  do  it  harm.    The  only  thing  that  can  be 
need  with  advantage  for  finii^  a  muddy  or  find 
beer,  is  isinglass.  For  porter,  as Oommoidj brew- 
ed, it  is  frequently  had  recourse  to.  To  ascertain 
whether  the  beer  is  in  a  state  tit  for  lining,  p'lt 
some  of  it  in  a  long  cylindrical  glaiis  vesisel,  aud 
add  to  it  a  teaspoonfhl  of  the  fining,  and  diake 
it  well  with  it,  closing  the  mouth  of  the  vessel 
with  the  linger  or  the  palm  of  the  hand.    Its  ap- 
titude to  become  bright  will  then  soon  be  evident, 
by  the  mixture  first  beooming  curdy,  and  tbea 
on  repose  separating,  the  finings  generally  rising 
to  the  top,  and  leaving  the  liquid  below  clear  sad 
brilliant.  j 

That  beer  is  nutritive,  and,  when  nied  in  me* 
deration,  salubrious,  can  scarcely  be  doubted.  It 
proves  a  refreshing  drink  and  an  agreeable  aiii 
valuable  stimulus  and  support  to  those  who  have 
to  undergo  mu<&  bodily  fatigue.  The  hop  ope- 
rates as  a  tonic,  and  assists  digestion.  With 
dyspeptics,  beer  as  well  as  other  fermented  liquors 
are  very  apt  to  disagree,  and  should  thfref^re  be 
avoided.  It  is  also  objectionablt)  to  tho^;  liable  , 
to  lit  hie  add  deposits,  and  for  plethoric  psfsoni^  | 
who  have  a  tendency  to  spoplex/.  Ak  contsin- 
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ing  a  much  larger  proportion  of  saccliarine  mat- 
|t  ter  is  more  objectionable  for  diabetic  and  djspep- 
'  tic  patiento  than  porter. 

I  \    SaoMinatio  n  of  Beer. — The  examination  of  beer 

■  ha<5  principally  for  its  object  to  estimitp  the 
j  quantity  of  its  ordinary  ingredients,  and  to  dis- 
.  I  cover  the  admixtore  of  l^ign,  accidental,  or 
\  designed  substances  or  adulterations. 

t      B^;-er  ought  tr  be  perfectly  clonr;  turbidncss 
indicates  cither  that  the  fermentation  has  not 
>r  been  complete,  or  that  the  formation  of  acetic 
I  acid  haa  begun.  The  greater  or  leas  odour  iadi- 
I  cates  the  degree  of  lieat  to  which  the  malt  has 
been  exposed  and  the  length  of  time  the  wort  has 
I  been  boiled.    The  frothing,  when  poured  out, 
I  dependsoiitliOTuie^of  the  beer  and  the  nuui* 
''  nerof  keeping  it  in  oeeks  or  in  bottles.  Beer 
I  containing  but  little  carbonic  acid  has  a  flat 
I  taste.  The  smell  of  beer  depends  on  the  hope, 
i  the  malt,  tiie  alcohol,  end  the  oarbonio  acid.  By 
'  addition  of  common  salt,  and  gentle  heating,  the 
gmell  of  the  hops  is  made  more  apparent,  and 
may  be  better  judged  of  in  regard  to  its  quantity 
and  quality.  The  taste  will  sdU  better  decide  as 
I  <  to  the  quantity  and  quality  of  the  hope  employed, 
and  the  body  of  the  b  i  r 
In  examinations  of  beer,  the  ainonnts  of  tho 
[  following  ingredients  are  generally  abcertaiued  : 
Moft  txtraet  (see  the  fimner  part  of  this  article), 
alcohol,  icater,  and  carbonic  acid.    The  quantity 
of  the  la«t  does  not  usually  amount  to  more  than 
j,  01  or  0-2  per  cent. ;  its  exact  proportion  is  there- 
;  fore  oftai  negieeted,  eepeeiidly  as  its  rdative 
!  qaantity  is  apparent  from  the  greater  or  less 
I  frothing.  In  general,  a  quantitative  estimation  is 
therefore  desired  only  of  the  malt  extract  and 
the  sloohol,  from  whieh,  then,  the  quantity  of 
!  water  resolta  by  dednotion.  This,  in  combination 
'i^tth  it?  effect  on  the  senses,  will  give  a  good  idea 
I  of  the  quahty  of  the  beer. 

la  oidar  to  ascertain  the  amount  of  mak  ex- 
,  intt,  a  weighed  quantity  of  beer  is  evaporated 
I  cautiously,  and  the  residue  weighed.    It  i.'s,  how- 
ever, diihcuit  to  obtain  it  porlectly  dry,  as  tlie 
I  last  portion  of  water  requires  a  rather  high  tent- 
i  pentnre  for  its  ezpnlsion,  whieh  might  cause  it 
to  commence  decomposing. 

The  amount  of  cdcohol  is  ascertained  bv  di.'stil- 
liag  a  weighed  portion  of  beer  in  a  retort,  and, 

I  fiem  the  weight  and  spedfie  gravity  of  the  dis- 
i  tilled  fiqnid,  determining  its  content  of  alcohol. 

'    It  has  already  been  mentioned  above  that 

■  .  solutions  of  malt  extract  and  of  sugar  of  the 

II  nine  spec.  gray,  contain  an  equal  amount  of 
solid  matter.    If,  therefore,  a  weighed  quantity 

:  of  beer  be  heatfd  'intil  ;iH  rnrhonic  acid  and  al- 
[  cohol  has  been  expelled,  and  tho  remaining  por- 
1  tk)Q  again  dilated  with  water  until  it  has  attained 
its  previous  weight,  the  amount  of  malt  extract 
may  be  determined  from  its-  specific  gravity.  If, 
.;  moreover,  the  specitic  gravity  of  the  beer  be  pre- 
j  I  lieBilf  ascertained,  the  amount  of  alcohol  may 
:i  besstimatedfioai  the  differsnoe  in  the  two  spe- 
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cific  gravities.     The  contained  carbonic  acid 
affects  the  specific  gravity  but  very  slightly,  and  | 
the  greater  part  may  be  removed  by  gently  heat-  ' 
ing  and  shaking  the  liquid.    Let  the  specitic 
rravitv  of  a  beer  bo  found  to  bo  1*025,  and  after 
the  expulsion  of  the  carbonic  acid  and  the  al- 
cohol by  boiling,  and  subsequent  dilation  with 
water  to  the  original  wttght  of  the  beer,  to  be 
1'032.    The  latter  specific  ;,'ravity  corresponds  to 
8  per  cent,  of  malt  extract.    The  difference  be- 
tween the  specitio  gravities  1032  and  1025  is  j 
OD07,  whidi  tberefiHre  will  constitute  the  differ-  | 
ence  in  specific  gravity  between  pure  water  and 
dibite  spirit  containin?  the  same  amount  of  al- 
cohol as  the  beer,  or  iiaviiig  the  specific  gravity 
of  09d3  (1'00(V-^0'007),  whidi  oorresponds  to  4  ' 
per  cent,  alcohol  by  weight,  or  r,  per  ooit.  by 
volume,  as  the  following  table  will  show,  whii(^ 
we  add  for  convenience : 

SjxH'.  (fTRv.  of  ipirit  at  AM' ."5  Fnh. 
r«r  ct.  of  MicoboL   Svt  ct  hv  w«igtit,     J^ar  ct,  to  mloiiM, 


12  O-9B06  0-0634 

II  0-8817  0-9f«48 

10  0-9830     *  098.79 

9  oaH44  0-9S73 

8  Oi»(>0  0-9687 

7  0-9R78  0-9901 

6  O0S97  (\\m^ 

&  09914  099-29 

4  0-9931  0-9M3 

3  Qims  o-oa^T 

2  0  9905  0-9971 

1  0*9962  0-99S5 


It  may,  however,  be  remarked  that  this  method, 
in  order  to  yield  satisfactory  results,  requires  the 
specific  gravities  to  be  taken  with  great  aeeuracy, 
eitlK  r  by  a  delicate  hydrometer,  or  a  spee.  grar. 
Itottl  ',  and  with  due  regard  to  temperature. 

The  amount  of  carbonic  acid  may  be  ascertained 
by  heating  a  weighed  quantity  of  beer,  and  col- 
lecting the  expelled  carbonic  acid,  with  the  neoes- 
Ffiry  preormtions,  in  a  pnotimatic  apparatus,  de- 
termining its  quantity  by  volunic,  from  which  its 
weight  may  tiien  be  calculated.  Another  method 
consists  in  introducing  a  weighed  quantity  of  the 
beer  into  a  bottle  or  flask,  in  the  orifice  of  which 
is  fitted,  by  means  of  a  perforated  cork,  a  tube 
containing  chloride  of  calcium,  and  heating  very 
slowly  the  contents  of  the  flask  almost  to  ebnlli« 
tion,  by  which  the  carbonic  acid  is  expelled,  while 
t!\e  vnponrs  of  water  and  alcohol  arc  rt  tninod  by 
the  chloride  of  calcium.  The  loss  iu  weight  of 
the  whole  apparatus  before  and  after  the  experi- 
ment then  indiGateB  the  amount  of  carbonic  add. 

If  desired,  the  stij^r  and  gnm  of  tlie  malt  ex- 
tract may  be  separated  by  moderately  strong  al- 
cohol The  extract  is  first  made  by  water  into  a 
thin  syrup,  and  then  aloohol  added  as  long  as 
l^tim  precipitates,  which  by  repetition  of  the 
same  treatment  may  be  freed  almost  perfectly 
from  sugar.  The  quantity  of  sugar  may  also  be 
determined  by  the  quantity  of  carbonic  acid 
which  it  yields  by  fermentation  (see  the  article 
Sl'oar),  a  content  in  the  gum  of  unaltered  starch 
may  be  ascertained  by  a  solution  of  iodine. 

The  pres«tioe  of  foreign  substances,  either 
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Moldentel  or  designed,  are  often  proved  with 

difficulty  by  chemical  tests.  Among  such  adal- 
torations  may  he  mentioned  sulphate  of  ir<»n. 
alum,  aud  salt,  added  under  the  name  of  dtet- 
hettdin^ff  to  import  a  fiwtbing  property  to  it. 

BEBSTING.or  Biestint..  The  first  ujilk  taken 
from  a  cow  after  her  calvinc^.  It  is  thiclc,  yellow, 
and  different  in  chemical  compoution  from  ordi- 
VMj  nUlk.  If  it  be  not  drawn  clean  off  after  a 
cow*B  first  oalvin;^,  she  may  not  have  a  proper 
flow,  or  cvni  any  fluw  whatever,  of  ordinary  milk, 

BEET, — botauically  A  genus  of  herba- 

oeooB  plants,  of  the  guosefeot  tribe.  The  species 
are  seven  or  eight  in  number,  and  are  distin- 
^ciiishrrl  from  thise  of  other  genera  of  the  goose- 
foot  family,  by  having  a  large  succulent  root,  and 
a  green  calyx  united  halfway  to  a  hard  rugged 
nut.  Three  speeies  are  ouMaary;  two  are  unfit 
for  economical  purposes ;  and  two  or  three,  be- 
si  les  varieties,  are  extensively  cultivated  in  the 
field.  The  three -styled  species  is  a  perennial; 
and  all  the  other  speeies  are  bienniids. 

The  common  beet,  JJetam^aritf  is  a  native  of 
the  shores  of  the  Mediterranean,  and  was  intro- 
duced to  Great  Britain  about  the  middle  of  the 
16th  century.  It  grows  wild  in  Egypt  and  the 
maritime  districts  of  the  south  of  Europe ;  and 
has  long  been  cultivated  in  British  gardens  for 
the  sake  of  its  sweet,  tender,  carrot-like  roots. 
The  principal  varieties  of  it  are  the  green,  the 
red-rooted,  and  the  yeUow-ruotcd,--mn(£M', ruAra, 
and  htfen.  The  leaves  of  the  grren  variety  are 
used  either  as  a  pot  herb  in  mixture  with  other 
vegetables,  or  a  plain  boiled  esculent  served  to 
the  table  by  itself;  and  the  roots  ef  the  red  va- 
riety are  tised  for  piclclin^',  or  ladled  t>>r  slicing 
cold  in  salads,  or  oaten  as  a  salad  by  themselves 
with  spice  and  vinegar.  The  small  red  subvariuty 
and  the  long  yellow  subvariety  have  the  reputa- 
tion of  being  the  sweetest,  the  most  delicate,  and 
the  riel!"st  In  flavour;  and  are  cnltivated  with  ex- 
traordinary wire  at  Oaateinaudary  in  France,  and 
known  to  the  Frendi  as  the  red  and  the  yellow 
beets  of  Castelnaudary.  ,Any  of  the  varieties  be- 
come forked  in  the  roots,  and  comparatively  desti- 
tute of  succulcncy,  when  grown  upon  stitt  or  stony 
land,  and  can  be  obtained  in  perfection  only  on 
light  sandy  soils,  which  their  roots  can  essily 
penetrate.  The  sli  jrt  or  tnriiip  rooted  sorts  do 
best  for  shallow  or  loamy  land;  and  the  long- 
rooted  kind^i  are  most  suitably  fbr  light  deep 
soils.  The  seeds  must  be  sown  in  the  end  of 
March  or  beginning  of  A])ril,  and  well  covered 
with  Suil ;  the  young  j)Iants,  whether  in  drills  or 
bedti,  must  bo  thinned  out  to  distances  from  ono 
another  of  one  foot  in  ordinary  land,  or  of  18 
inches  on  land  of  the  most  suitable  kind;  and 
the  roots  for  the  tahle  might  to  he  taken  up  in 
September,  and  stored  with  sand  in  a  dry  place 
inaoeessiUe  to  firost,  and  will  remain  good  dur- 
ing winter,  but  will  beoome  sUingy  in  spring. 

A  pooil  hidwti  bread  mny  he  prouMi cil  hv  ra>ipinp 

down  the  red  beet  root  and  mixing  it  with  an  ec^uul  j 


quantity  of  floor.  In  the '  Gardenen'  Chroinele/  Dr. 
Lyon  Play  fair  ipvcs  the  foUou-ing  account  of  experi- 
ments he  has  made  to  ten  the  relative  economy  of 
wheiit  iiiKUHit  lis  materials  for  making  bread.  "The 
average  quuhty  of  flour  contain*  frcMO  10  to  12 
cent,  of  uzuiised  prinriplmi  adapted  Ibr  the  formatioB 
of  flesh.    The  avenipe  (juiility  of  beet  contains  from 
1 1  to  2  per  cent,  of  ilm  &iiait:  cuiistiiuents.     Let  ui 
a>~iiine  12  per  cent,  for  wheat,  and  2  per  cent,  for 
beet  ior  our  calciilmtians.   Now  1  »tone,~14  Ibt.-^. 
of  wheat  eontatiw  1 .68  lb.,  end  I  stone  of  beet  0.i9 
lb.  of  flc^li-foniiini,'  matter,  from  which  the  iii  irk.  : 
value  of  ail  the  materials  fitted  for  the  production  ct 
flesh  may  be  calculated.    A  stone  of  wheat  costs  2». 
lOd..  and  the  -.ame  wpi>:ht  *)f  btet,  id.    But  iIk-  re- 
lative value  of  wheat  lu  bcvt,  a*  regards  truii  nuiri. 
tion,  being  6  to  1,  it  follows,  that  6  stones  of  beet, 
costing  Is.,  are  equal  to  Jl  stone  of  flour,  costing  2*. 
lOd.  In  other  words,  the  economic  vdue  of  wheaten 
flour  to  the  con=imu  r,  «i  iiriM  iit  [  riet*  [h'^ir".  i* 
2^  times  Ie<is  than  that  of  beet  for  the  same  amount 
of  food.    This,  however,  is  only  one  dement  tn  the 
calculation.  Flour,  on  an  average,  contains  70 per  cent, 
of  starch,  5  per  cent,  of  sugar,  and  3  of  gum;  in  dli, 
78  of  iruitter  iid:i|)te(J  for  the  support  <>f  animal  heat. 
Beet  has  sugar  iostead  of  itarcb,  generally  aboat 
per  cent.,  and  2  per  eetit.  of  other  matter*  fitted  for 
the  s;i;ne  piirpn«i',  in  all  10  per  rent.     Ihnre  the 
quanlitijtive  value  of  wheat  compared  with  beet  fur 
the  importnnt  purpose  of  supporting  atdmal  heat  a 
7tV  :  i,  (say  in  round  numbers,  8:1).    Hut  the 
economic  value  can  oidy  be  obtained  by  reference  to 
prices.     Now  1  stune  ot  \\heat  ci>*ts  2s.  lOd.,  and  u 
equivalent  iji  respiratory  value  to  8  stone*  of  beet 
costing  Is.  4A.t  so  that  in  this  point  of  view  also, 
beet  has  a  supcinor  reoimniir  vahic.   To  reduce  iheso 
calculations  to  a  coiiden.-H.'d  furai: — One  stone  of 
wheat  coBt«  2s.  )0d.,  and  is  equal  in  value  as  true 
nutriment  to  6  stones  of  beet,  costing  only  Is.,  aiid» 
in  respiratory  value,  to  le«fl  than  8  stoiurs  of  beet 
ro^tinp  Is.  4d.    In  ^'cnt-rHl  terni-^.  the  eeonoinic  vnl  je 

of  beet  as  an  article  of  food,  at  present  market  price*, 
is  between  2  and  S  times  grseter  than  the  eeooonic 

value  of  flotir. 

The  field  hect.  or  nian<iel-wur7.ol,  is  regarded 
by  some  botanists  as  a  distinct  specicti  under  the 
name  of  Btta  idturimOt  and  by  others  as  a  hybrid 
between  the  red  beet  and  white  beet,  or  litia 
vul(faris  and  Z^ffa  c<'c/<?,  under  the  tint'ie  oi  Jk'a 
/ti/brida.   But,  as  it  makes  a  prommont  figure  in 
agrioulture,  and  is  &r  more  generally  known 
under  its  German  name  than  as  a  beet,  we  re- 
serve a  notice  of  it  f..r  the  artitde  M.\N\i;.Lr"\V[  b- 
z£u — The  long-rooted  beet,  though  a,  cwunuon 
name  of  a  Tariety  of  the  Beta  vntfforis,  is  properly 
the  name  of  a  distinct  s])ecie?,  which  was  iutro 
duced  to  Great  Britain  from  the  Cauc;i>ii>  in 
1820.  This  species  is  botanicaily  as  well  as  popu- 
larly named  long-rooted, — Beta  macrorAua;  and 
is  readily  distinguishable  ftom  all  the  varieties 
of  Be!ii  val'jarif  by  its  usually  growing  to  the 
height  of  six  feet,  while  they  usoally  gruw  to  the 
height  of  only  four. 

The  Sioiliaa  or  white  beet,  also  eailed  theehsid, 
Beta  ci'ch,  is  a  native  of  Portugal,  and  was  in- 
troduced to  Great  Britain  in  1570.  Its  root  it 
seldom  larger  than  a  man's  thumb}  its  sten 
grows  erect,  and  usually  attains  the  hei^t  ef 
about  six  feet ;  its  leaves  arc  obloDg  speaiHtepSili 
and  grow  close  to  the  stem  ;  its  lower  leaves  are 
thick,  auooulent,  and  have  broad  footstalks,  sod  i 
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wnmrkaMy  thick  midribs ;  and  its  flower-flinkes 
an  pradaood  from  the  wings  of  the  leaves,  and 

have  narrow  leaflets  between  the  fl  .Avers.  Its 
leaves  are  white,  yt-llow,  ffrccti.  orann;e,  or  deep 
crimson,  accorUiug  to  tlie  variety ;  aud  its  priu- 
dpal  wieties  mn  the  oqcdhmm  white  beet,  tad 
the  great  white  beot  or  Swiss  chard.  The  stem 
and  the  leaf-rib  aro  peeled  and  dressed  like  as- 
paragiLS  or  aoorzonera,  and  are  the  parta  properly 
esQed  ehaxds ;  uid  the  laaYes,  deprived  of  theee 
\)ajts,  are  used  as  a  poi  hedt.  The  seeds  ought 
to  be  sown  thinly,  on  an  op^?n  and  n  ot  too  moist 
spj>t  of  ground,  in  the  begiimiug  of  March.  If 
ti)>  plants  rise  «n»wdedly,  the  leaves  will  be 
small,  full  of  fibies,  and  oomparativelj  worthless; 
and  the  common  white  oncrht  not  to  be  left 
nearer  to  ono  another  than  six  inches, — the 
Swiaa  ohard  not  nearer  than  ten  inches.  Fre- 
quent hoeiags  aie  leqaired;  and  one  bed  of 
plants  will  yield  leaves  for  ttie  till  the  end  of 
the  second  season. 

The  sea  beet,  Jkia  viariiiiiia,  grows  wild  uu 
the  sea-eoast  and  in  salt  manlies,  ia  various 
parts  of  England.  It  has  a  prostrate  habit, 
uhikUIt  attains  a  len!:^th  of  only  about  a  f  Kit,  nnd 
baa  a  tough  wuudy  root,  and  numerous  entangled 
bnaebss.  Its  leaves  are  small,  oval-shi^ed, 
niher  iharply  pointed,  suoeulent,  and  of  a  deep 
prt'en  colour  ;  and  its  flowers  arc  produced  in 
tpiktis,  and  appear  in  August.  ltd  leaves  are 
osad  as  spuaoh  ;  and,  when  well  dressed,  are 
delicate,  well-flavonredt  and  easily  redaeijbie  to 
pulp.  It  is  propagated  from  seeds  in  the  same 
manner  as  ttte  common  beet ;  and  it  thrives  in 
almort  any  garden  soil,  with  little  ooltivation^ 
The  curled  heel,  JBiUi  cr^pa,  was  satrodaoed  to 

Britain  from  the  south  of  Europe  in  1800;  and 
it  grows  to  the  height  of  six  feet,  and  is  a  hardy 
culinary  plant.  —  The  three -styled  beet,  Jieia 
Itvyaa,  is  »  rather  prettj  but  nearij  oselesa 
plant  from  Hungary. — The  8pre:idin;:»  beet,  Befa 
j'Otul'r.  i.s  an  uuinteresUog  and  half-tender  plant 
from  Madeira. 
BBBT  SUOAIL  CrystalUsed  sogar,  numufho- 

tured  fi  nn  tin;  root  of  the  white  bset.  Chemists 
have,  fMi-  aliDut  a  century,  hofn  aware  of  the 
saccharine  wealth  of  ditferent  kinds  ut  beet;  a 
ftuMtionaiy  of  Berlin  first  publicly  proposed  the 
Minifiu^ure  of  sugar  from  beet,  by  boiling, 
slidng,  and  pressini;  the  roots  ;  Buonaparte 
caused  beet  to  bo  annually  cultivated,  to  the 
•ffir^te  estent  of  vpwnrds  of  100,000  acres, 
in  order  to  afford  a  substitute  fur  the  British 
colonial  sugar,  whirh  he  forbade  ti>  be  imiinrtt  d  ; 
Bumy  estabUshmeutit,  small  aud  great,  private 
tad  public,  have  since  been  set  up,  in  several 
tMiatrifls  of  Ettvope,  fhr  tlie  maanfccture  of  beet 

•itjar;  and  some  fond  specnlatioiiti  have  oeca- 
sionaiiy  be^  entertained  as  to  the  probability 
of  this  manu&cture  becoming  au  important  de- 
putmeat  of  Brithh  industry,  sad  a  valnaUe 
Himolus  to  the  labours  of  agriculture.  But 
Qthertoiketohahistoryof  the  maBu&etiire,  or 


to  attempt  an  estimate  of  its  ca[^iUties,  would 
be  to  aocamtilate  an  enormous  mass  of  both 
political  aud  fiscal  matter,  totally  unsnited  to 

the  character  of  our  work. 

One  brief  passage  may  serve  as  a  specimen  of 
the  whole.  While  the  Frendi  government  en- 
couraged the  manufacture  of  beet  sugar,  experi- 
ments were  made  on  a  considerable  scale,  and 
with  great  success,  in  tlie  town  of  Bruges.  "  The 
rasohhiery  was  inexpensive,  and  the  remaining 
cost  was  merely  that  of  manual  labour,  aud  a 
moderate  consumption  of  fuel.  The  material 
itself  came  at  a  very  low  rate,  about  ten  shillings 
British  by  the  ton ;  and  to  this  olrenmstanoe 
may  be  chiefly  attributed  the  oessatiou  uf  the 
manufacture,  Inst'  ad  of  enrnumsrin.:  the  culti- 
vator, the  governmeut  leaned  altogether  to  the 
manufacturer,  and  made  it  imp«ratiive  on  every 
fiturmer  to  give  up  a  certain  portion  of  his  land 
to  this  root,  without  securing  to  him  a  fair  re- 
muneration. The  consequence  was,  that  the 
iiiunulacturers,  thus  supported,  and  taking  ad- 
vantage of  the  oonstrained  supply,  have,  in  many 
instances,  been  known  to  refuse  payment  even 
of  the  carriage  of  a  parcel,  in  other  resperts  sent 
in  gratuitously ;  and  a  couse«^ueaco  still  more 
natural  was,  that  the  farmers,  wherever  they  had 
the  opportunity  of  lhaking  off  bo  profitless  a 
crop,  converted  the  space  it  occupied  to  better 
purposes.  To  the  manufacturer,  the  profit  was 
ample;  an  equal  quantity  of  sugar  with  that  of 
the  West  Indies,  which  at  that  time  sold  for  five 
shillin/s  the  pound,  could  b,-  prod)ic''d  on  the 
spot  from  mangel-wurzel  at  less  than  one  shilling 
by  the  pound ;  sad  to  sa<di  perfection  had  the 
sugar  thus  made  arrived,  that  the  prefect,  mayor, 
and  some  of  the  chief  per^^on?;  of  Bruj^e*:,  who 
were  invited  by  a  manufacturer  to  witness  the 
results  of  bis  experiments,  allowed  the  specimens 
he  produced  to  exceed  those  of  the  foreign  sugar.** 
— [.Veu-f't/^if  Beta  Dej/icta.] 

The  root  of  the  white  beet,  although  so  largely 
employed  in  Europe  in  the  manufacture  of  sugar, 
has  not  received  a  very  minute  ohemical  inves- 
tigation. The  following  substances  have  been 
found  in  the  white  Silesiian  beet,  and  nearly  in 
the  proportions  indicated: — 

Water,  on  an  average        .       .       .  84 "0 

Crvstalliauble  sugar  (average)  .      .      ,     I0  () 

Ve^table  fibre   8  0 

Albumen  and  mtrofFenous  subfltance  .      .  1'5 

Pcfti  I,  iij  iieid.  colouring  and  aromatic 
sul»slujiee>,  lived  oil,  bitter  essential  oil, 
chlorophyll,  n-piiragiri,  oxalate  of  lime, 
phosphate*)  of  lime  nnd  magi>e!iia,  malate 
an<l  pliu!«phate  of  ammonia,  sulphate,  ni- 
trate anil  oviilaif  ot  potassa,  chlorides  of 
potassium  and  sodium,  sulphur,  sdicaand 
oxide  ef  iron     .....  2*5 


100  00 

The  quantity  of  sugar  varies  from  8  to  12  per 
osiit.,  but  in  the  program  of  mannftctvre  a  por- 
tion of  it  is  rendfi»«d  uncrystallizable.  A '  t )  ugh 
a  lai|^  yield  might  be  expected  from  the  above 
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analysis,  the  quantity  of  jniee  obtained  on  an 
average  u  about  66  per  cent,  with  34  per  cent, 
pulp,  and  the  amount  of  sugar  about  5  per  cent, 
of  the  weight  of  the  root. 

Tho  Mowing  is  the  ordlnavr  promet  of  tx- 
ttacting  the  sugar  from  this  plant : — ^The  roots 
are  reduced  to  a  pulp  by  pressing  them  between 
two  rough  ojlinders  ]  the  piilp  is  then  put  into 
bags,  and  the  sap  it  oontains  is  pressed  oni.  The 
liquor  is  then  boiled,  and  the  saodiarine  matter 
precipitated  Tiv  quicklime  ;  the  liquor  is  now 
poured  oli",  and  to  the  residuum  is  added  a  solu- 
tion of  sulphuric  acid,  and  again  boiled ;  the  lime 
uniting  with  the  add,  is  got  fid  of  by  straining ; 
and  the  liquor  is  then  g:ont1y  evaporated,  or  K  ft 

;  to  pranuhite  slowly,  after  which  it  is  ready  for 
uadurgoing  the  comiDua  process  of  refining  raw 
SQgars.  The  French  raanufaotorerB  have  acquired 
so  much  experience  in  this  process,  that,  from 
every  100  lbs.  of  beet,  they  ^  xtr  ict  12  lbs.  of  sugar 
in  the  short  space  of  twelve  hours.  The  total 
quantity  of  beet' root  sugar  maimikotvMd  ia 
France  in  the  year  1845-G  auiountod  to  30,408,754 
kilogrammes,  or  nearly  40,000  tons. 

BliETLE.  A  hand  wooden  implement,  of  the 
nature  of  a  msHet,  yerj  tarions  in  siie,  form,  and 
uses.  A  small  one-Iianded  beetle  is  used  for  beat- 
ing clothes ;  a  larpj^r  one-handed  beetle  is  used 
by  oottage-farmcrs,  as  a  substitute  fur  a  roller, 
fat  puIveriidDg  the  dods  of  loamy  and  clayey 
soils ;  and  a  still  larger  beetle,  with  one,  two,  or 

I  more  lianclles,  is  Tised  for  splitting  wood,  %nd 

I  driving  wedges  and  hedge-stakes. 

I  BEETLE.  A  Tcty  eztennTS  and  intensting 
order  of  insects.  It  includes  the  turnip-fly,  and 
tliL'  Wood-eating  insects  uf  all  the  weevils,  and 
possesses,  in  consequence,  an  intense  though  dis- 

'  astrons  interest  for  the  gardener  and  the  ftnner. 
Upwards  of  3,600  British  species  of  beetles  have 
been  described  by  entomologists  ;  about  30,000 
species  are  contained  in  tlie  French  museums; 
about  20,000  species,  not  included  in  the  French 

I  oolleotions,  are  supposed  to  be  contained  in  the 
museums  of  other  countries ;  and  from  50,0(X)  to 
100,000  species  are  conjectured,  from  ana!oo;iey? 

I  of  climate,  to  exist  in  regions  of  the  world  which 

I  have  not  yet  been  identifically  explored.  This 
great  multitiuUnyusncss  of  the  beetles,  their  won- 
d.  rful  variety  of  form,  the  frequent  richness  and 

I diversity  of  their  colouring,  their  numerous  modi- 
fications of  extemsl  organizatiQn,  their  general 
I  superiority  in  ^ize  ta  insects  of  other  orders,  the 
casp  with  wliic  lrtb'^y  are  preservf  '!.  nnd  the  vast 
;  amount  of  their  depredations  upon  the  vegetable 
i  world,  have  ooesatoned  tiiem  to  be  more  ezten- 
si  vely  and  enthusiastically  investigated  than  any 
j  other  order  of  insects. 

'  The  beetles  are  coextensive  with  the  order 
Coleoptcra.  Their  body  consists  of^  first,  the  head  j 
next,  a  large  asgment  usually  caUed  the  thorax; 

next,  two  short  segments  called  the  mesothorax 
and  the  metathorax,  wliich  support  the  wing- 
Co  vuni  and  wings,  and  the  two  posterior  pairs  of 


1^  <,  and,  hatly,  a  series  of  rings,  composing  the 

abdomen,  and  unfurnished  with  organs  of  loco- 
motion. Til  li'  :id  is  usually  roundish,  and  ii 
provided  with  a  pair  of  antenna ;  but  the  latter 
are  of  very  various  form  in  the  di&rent  gnmps 
and  genera.  The  eyes  are  composite  and  facetted. 
The  mouth  coneists  of  a  hibruni  or  upper  lip.  a 
pair  of  mandibles  or  homy  upper  jaws,  a  pair  of 
maxilhe  or  less  firm  lower  jaws,  provided  with  a 
palpus  or  feeler,  and  a  labium  or  lower  lip,  fur- 
nished with  a  pair  of  feelers,  and  implanted  on  a 
broad  horny  mentum  or  chin.  The  upper  end 
of  tiie  abdomen  is  attached  by  its  entire  breadth 
to  the  mesothorax  ;  and  its  upper  suHaoe,  in 
consequence  of  being  defended  by  the  wing- 
covers,  is  usually  of  less  solid  consistence  than 
the  under  surface.  The  grand  characteristic  of 
the  order,  however,  is  its  having  two  membran- 
nc-ous  wings,  folded  transversely  beneath  two 
horny  elytra  or  hard  parchment  -  like  sheatha 
The  elytra  form  by  their  union,  when  closed,  a 
Icnf^tudinal  suture;  tiMf  ddimd  the  insect,  by 
their  hardness  and  horniness,  from  the  injurious 
effects  of  abrasion  while  it  is  piercing  earth  or 
wood  for  food  or  shelter;  and  they  constitute 
the  character  which  gives  the  order  its  aeisntifis 
name. 

The  larva  of  a  beetle  resembles  a  soft  fleshy 
worm,  and  possesses  so  far  a  degree  of  identity 
with  the  perfect  insect,  as,  in  tedmical  phrassi 
to  render  the  metamorphofliB  of  die  insect  incom- 

plctc.  The  head  and  the  upper  surface  of  the 
thorax  are  scaly;  and  six  legs  are  attached  in 
pairs  to  tiie  three  anterior  segments  of  the  body. 
Neariy  all  the  parts  of  the  month  of  the  perfect 
insect  are  ex}nV)ited,  in  n  comparatively  undcre'- 
oped  manner,  in  the  head  of  the  larva ;  but,  in 
consequence  of  the  greatest  supply  of  nourish* 
ment  being  taken  by  the  insect  in  its  larva  state, 
the  jaws  are  the  parts  of  the  mouth  most  fully 
developed.  Such  species  of  larvic  m  lie  most  in- 
active and  concealed  have  the  closest  resem* 
blance  to  vrorms  or  grabs;  such  as  are  caratmr- 
ous  are,  in  general,  the  most  inert ;  and  the  larne 
of  the  group  called  rove-beetles,  exhibit  the  near- 
est resemblance  to  the  perfect  insects,  or  undcigo 
tiie  lowest  degree  of  metamciphosia. 

BEEVES.  Oxen  or  black  cattle.  Ite  wild  | 
beeves  is  properly  the  plural  of  beef. 

BEGGAR'S  N£fil>LK  SeeSBXPHsan'sNnitu. 

BEGONIA.  A  numerous  goons  of  beaatiftt 
mdogenous  plants,  forming  an  Older  of  itself,  and 
nearly  allied  to  the  polygonum  and  gourd  fami-  • 
lies.    Five  species  were  introduced  to  Great  Bri- 
tain during  the  last  three  decades  of  last  centuiy;  i 
and  nearly  fifty  spsdes  have  been  intrsdnssd  1 
since  the  commencement  of  the  present  centnrr,  . 
and  a  large  proportion  of  these  d<ir;i)g  the  last 
twenty  yearij.    Ail  are  uaiivcfi  of  the  tropic*; 
and  considerably  more  than  one-half  bekog  to  ' 
the  wettest  tropical  districts  of  America  ami  ihc  ] 
West  Indies.    All  are  eminently  omannntiil; 
and  several  have  already  become  so  i^xkusively 
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dirt  used  as  to  be  common  house-plaats,  in  the 
workshop  and  the  oottage,  as  well  M  in  the  viDft 

and  the  mansion^  in  oompauy  with  the  hydnngvft, 

I  the  fu?chi:v.  and  the  pt  l  ir^'i  iiiuni.  All  are  cver- 
gret-ns,  and  have  a  tender  habit,  but  admit  of 
easy  ooltivfttion,  and  can  be  maintained  in  bloom 
daring  a  large  poftion  of  the  year.  One,  the 
plano-tree-leavcd,  is  a  shrub  of  about  10  feet  in 
height;  one,  thp  rlimliing  species,  is  a  twiniT  of 
two  fi^t  in  iiuxgiit ;  abuut  one-haU  are  under- 

I  dmlw  of  from  1  toot  to  3|  feet  in  height ;  and 
the  others  are  either  herbaceous  or  tuberone 
r  loted  plants,  of  from  H  inches  to  two  feet  in 
height.   The  largest  of  three  divisions  of  them 

[  have  onequally  oordaie  leavee ;  the  next  diviaioii 

j  hife eemiootdftte  lame;  and  the  smallest  divi- 

.  lion  have  roundish,  ovate,  or  palmate  leavosi. 

I  The  stems  of  all  are  sncculent  ;  the  stipules  of 
all  an  membranaoeouB  and  highly  developed; 

^  the  leaves  of  all  are  fleshy,  very  large,  and  often 
richly  coloured  with  crimson  ;  and  the  flowers  of 
ail  grow  in  fur-flowered  panicles,  and  have  a  very 
neat  appearanoe, — and  those  of  moet  are  white, 
( f  a  few  are  pink,  and  of  two  are  of  a  rcMy  eolour. 

I  Though  all  tho  species  :\rc  Imthouso  plants,  the 
only  requisites  for  their  cultivation  in  any  in- 
habited house  are  a  potful  of  old  tan  or  other 

I  v^etable  matter,  plenty  of  heat,  and  frequent 
and  Yory  copious  waterings.  A  collection  of  them 

I  fills  a  hothouse  in  the  imperial  cjardensat  Schon- 
bruuu,  and  is  quite  as  fascinating  as  similar  od- 
jaoent  ooUeotiomi  of  ferni  and  palme.  The  ape- 

I  ci^  Itm^st  known  in  Britain  are  those  designated 
■  nitida,  rentforrm'.^,  hirsvta.  hvmih'n,  and  ncnvrin- 
aia;  and  some  of  the  species  most  recently  intro- 
i  daeed  aie  thoie  designated  foffi/olia,  cattaneijd ta, 
Ihyii,  M^/trii,  aeertfuliaf  hmdafeiiktf  and  iai»> 

'  B£H£N.  Several  plants  of  widely  different 
I  dttiaoter.  Onn  hehen  ie  a  ipeoieB  of  catofa-fly,  a 
I .  hardy  annual,  a  native  of  Crete,  producing  a  whit« 

fl  'Wer  in  June  and  July,  —  Sihne  lehen.  An- 
I  other  behen  is  a  species  of  saw-wort,  or  centaury, 
I  a  hardy  ornamental  biennial  from  the  Levant, 
producing  yellow  flowers  in  July  and  Angost^ 
SarattdaMign,  or  Cfntaureu  Mie/i.  A  third  behcn 
is  the  common  sca-lavender  or  marsh  wild  beet, 
I  an  evergreen  herb,  growing  wild  on  muddy  sea- 
1  ^ores  in  England,  having  a  height  of  about  a 
f"t,  bearing  a  pretty  blue  flower  from  May  till 
I  August,  and  prized  by  the  inhabitants  of  the 
Essex  coast  as  a  medicine, — Statice  Limonium. 
And  a  fimrth  behen  Is  a  apeetoa  of  ehiokweed, 
eoraetimes  called  the  s^mttling- poppy,  growing 
wild  in  pastures  and  corn-fields,  and  l>y  the  "ides 
I  of  roads  in  Britain,  having  a  round,  thick,  whiti&ii 
•ten  of  about  two  feet  in  height,  broad,  oUong, 
bluish-green  leatefl^  bearing  a  white  flower  from 
;  May  till  Aui^t,  and  occupying  a  place,  though 
|s  both  aa  obscure  and  a  doubtfol  one,  among  the 
,  imteria  nedica  of  herbaUsts. 
'    BELLADONNA,  or  D«aj>ct  NxaBTCBAM,— 
M»aktai;jAtinpaBdiadia^  A  vary  poiaona«U| 


perennial,  British  plant,  of  the  tribe  ISolanea:.  Its 
foot  ia  thiok,  fleshy,  and  creeping ;  ita  stems  are 
annual,  erect,  herfaaoeoos,  purple-coloured,  round, 
branching,  leafy,  somewhat  fleshy,  and  about 
four  or  five  feet  high;  its  leaves  are  lateral,  in 
pairs  of  unequal  size,  ovate,  pointed,  entire,  soft 
and  ibtty  to  the  toooh,  of  a  dnsky  greoi  ooloor 
above,  of  a  paler  green  below,  and  changing  to 
purple  in  autumn  ;  its  flowers  are  snlitarr,  larj^e,  i 
drooping,  bell-shaped,  of  a  lurid  hue  without,  of 
a  duskf  or  biowniah  violet  witUn,  of  a  faint  nar- 
ootic  odour,  and  bloom  in  June  and  Jnlj ;  and 
the  fruit  or  berry  is  large,  roundish,  smooth, 
shining,  longitudinally  furrowed  on  each  side,  ' 
first  green  in  ooloor,  but  ripening  into  a  shining  ^ 
black  or  deep  purple,  and  containing  many  imall 
kidnev-sharirf]  ><"eds.  and  a  sweetish,  semi-nanse-  ' 
ous,  v  iolet-coloured  juice.   This  plant  grows  wild  i 
amongst  mbbbh  In  maiTf  pairti  of  Gnat  Britain,  i 
and  is  exceedingly  dangerous  to  peraong  nnao- 
(luainted  with  its  properties,  and  especially  to 
children.   Buchanan,  in  his  History  of  Scotland,  j 
says  that  the  Danish  array  of  Sweno  were  de-  | 
stroyed  by  m^ns  of  tiie  jnioe  of  belladonna  be-  | 
ing  mixed  with  a  donation  of  wine  and  ale  which 
the  Scotch,  under  Macbeth,  sent  to  them  during 
a  truce;  the  I>aue8  becoming  stupilied  by  the 
drink,  aikd  the  Seotoh  fidling  vapvtk.  them  and  | 
killing  them  while  they  were  in  a  state  of  stupe- 
faction.  Tho  beautiful  appearance  of  the  berries 
often  induct^s  chiidreu  aud  ignorant  adults  to  ; 
taate  them;  and  their  sweetish  gout  tempte  some 
peraooa  to  eat  a  suffident  quantity  to  produoe 
dangerous  or  fiital  consequences.   The  leaves,  as 
well  as  the  berries,  possess  the  active  properties 
of  the  plant ;  they  are  inodonms,  and  have  a 
sweetish,  subacrid,  and  slightly  nauaeoua  taste ; 
and  they  do  not  lose  their  nctive  properties  by 
drying.  The  seeds,  however,  contain  the  largest 
proportion  of  the  aofclye  properdee. 

The  effeots  produced  on  the  human  system  hj 
belladonna  are  intoxication,  violent  gesticulation, 
obstreperous  and  maniacal  laughter,  excessive 
thirst,  difficulty  of  deglutitioi^  nausea,  tumefao*  | 
tion  of  the  faoe,  delirium,  inflammation  of  the  | 
stomach,  paralysis  of  the  intestines,  convulsions, 
nnd  death.    The  prisonous  parts  of  the  plant  ! 
have  been  ascertained  by  chemical  analyses  to 
contain  an  element  rsaemUing  aninnl  albumen,  I 
alkaline  salts  with  a  base  of  potash,  and  especially 
a  peculiar,  bitter,  alkaloidal,  narcotic  substance,  | 
which  has  been  designated  atropia.    According  i 
to  some  Mtpeiimenti  of  M.  Riinge,  lime-water  I 
ought  to  be  the  proper  antidote  for  poisoning  by 
belladonna ;  but,  according  to  the  successful 
treatment  hitherto  practised,  the  antidotes  are 
first  emetJes  of  sulphate  of  aino  or  sulphate  of 
copper,  next  purgatim  and  glyatoi,  and  next 
lariri>  d  sr  s  of  vinegar  and  other  vegetable  acids. 
Belladonna  is  administered  to  the  human  subject, 
in  minute  doses,  by  ordinary  pharmaceutists,  as 
a  diiueti<^  a  diaphoretio,  and  a  narcotic^  and  in 
extremely  minnte  dose^  bj  homoBopatluat  phTsi^ 
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I    cians,  for  a  great  variety  of  purposes  ;  and  it  is 
'  applied  externatlj  to  the  bocw  mnd  other  animali 
for  diseases  of  the  eye,  and  exhibited  internally 
in  cases  of  undue  action  of  the  nervous  and  the 
^    vascular  systems.  But  for  either  man  or  beast,  it 
is  far  too  active  and  tickliih  a  medidne,  to  be 
preoeribed  by  any  person  except  a  regular  pr:icti- 
;    tioner.    If  the  extract  of  b<>!1:ul"nna  be  applied 
1    to  the  feet,  it  is  so  actively  taken  up  by  tlie  ab- 
sorbent veeielt  aa  to  prodace  the  same  symptoms 
I    as  if  it  were  swallowed  into  the  stomach. — The 
j  I  name  belladonna  signifies  *  fair  lady,'  and  is  sup- 
posed to  have  been  given  to  this  plant  in  conse- 
quence of  its  juice  having  been  used  by  the  Italian 
ladies  as  the  fniiunpal  ingredient  in  a  &voimte 
cosmetic. 

1     BELLADONNA  LILY.     A  hardy  and  very 
I  beautiful  species  of  amarylUs,  called  by  botanists 
I  Amofj^i*  SeRadtnna.  It  takes  its  nanoe,  mean- 
ing *  fair  lady,'  frcra  the  combined  dclicaoy  and 
j :  elegance  of  its  lilnsbing  flowers.    It  grows  wild 
at  the  Cape  ot  *  iuod  Hope,  and  was  introduced 
;  to  Britain  through  the  medium  of  Madeira  and 
I  Portugal.    It  was  fortiierly  pruwn  in  enormous 
qunntities  in  the  gardens  of  Italy,  particularly  of 
,  Tuscany,  but  has  been  extensively  displaced  there 
,  by  tiie  JTaMbea  Lilj;  it  has  become  nntnraHsed 
{  in  Madeira;  it  is  a  very  general  favourite  in 
many  parts  of  Enropo ;  and  it  enjoys  special  re- 
putation in  England,  both  on  account  of  its 
beanty,  and  because  it  is  the  only  amaryllis  which 
can  live  and  proifMr  in  the  open  ground.  When 
planted  six  inches  deep,  on  a  dry  bfirdor,  with  a 
southern  cxpo^uro,  it  \vill  thrive  for  yearn,  in  the 
suutli  of  England,  without  requiring  any  care, 
and  in  the  north  of  England,  with  onlj  some 
'  ordinary  winter  covering.    Its  flowers  appear, 
j  without  the  leaves,  from  August  till  October,  and 
,  give  an  exotic  and  extremely  brilliant  appear- 
I  anoe  to  the  binder;  and  its  green  leaves  oome  np 
I  i  soon  after  the  flowering,  remain  during  all  the 
j    winter  and  the  spring,  and  decay  in  tlu'  monfJi 
of  June.  Its  stems  grow  to  the  height  of  about 
two  fieet,  and  have  a  rich  purplish  groen  oolour, 
I  with  the  general  anffhdon  of  a  thick  violet  bloom ; 
j    and  its  flowers  aro  produced  in  cbtsters  at  the 
I  ^  top  of  the  stems,  and  have  a  funnel  shape,  not  less 

Hthan  three  inches  long,  with  six  divisions  curving 
backward  at  the  points,  and  are  of  »  rich  and 
delicate  flesh  colour,  varying  in  depth  of  tint  in 
;    diflerent  subvarieties  of  the  plant.  The  principal 
variety  known  to  botauists  is  the  pale-liowered, 
■   '-AmeayOu  btUadonna  fmUida, 
*  BELLFLOWER,— botanically  Campanula,  A 
t    very  numerous  and  interesting  genus  of  oma- 
I    mental  flowering  plants,  forming  the  typo  of  the 
natural  order  Campawdaom.    Yet  though  this 
'  order  oomprises  ol-  ven  genera,  considerably  more 
than  one  half  of  all  its  species  beloiiir  to  the 
i  genus  Campanubi.    A  bell-like  or  campanulate 
I   shape  of  form,  though  giving  name  to  the  eider, 
j    is  ISir  from  being  a  characteristic  of  ity  and  oeoors 
I  in  the  flowsKs  of  ord«s  wh^  are  ezoesdingly 


BELLFLOWER.  | 

diflerent  from  it,  both  in  other  botanic  features, 
and  in  general  vegetabb  ooafiMrmation.  AsqniO  ' 
or  a  hyacinth,  for  example^  canist  an  emphati> 
cally  bell-shaped  flower ;  yet  possesses  hardly 
another  property  in  common  with  a  campanula. 
The  ord«r  eampannlaoesB,  however  startling  the 
as.sertion  may  appear, have  anther  cUmw  relation  j 
to  the  exceedintrly  numerous  order  CompoCTtjc  ; 
being  distinguished  from  it  principally  in  not 
having  their  flowers  ooMe^ed  into  heads,  in  bear- 
ing ma&y-eeeded  fintit,  and  in  ending  a  milky 

jiiicp. 

Upwards  of  220  species  of  the  genus  campan- 
ula, besides  a  considerable  number  of  varieties  of 
the  most  cultivated  spedes,  are  known  to  botan- 
ists ;  ci^rht  of  the  ^pLcle?,  Ix'side"?  some  varieties, 
are  natives  of  Great  Britain  ;  and  .ibnut  130  spe- 
cies, besides  almost  all  the  varieties,  are  culti- 
vated in  British  gardens.  Ten  or  deven  of  the 
cultivated  species  are  greenhouse  plaits ;  and  all 
the  others  are  hardy.  Klcven  are  nnnuab.  twenty- 
eight  are  biennals,  and  the  remainder  are  berla- 
ceons  perennials.  Two  or  three  of  the  British 
species  arc  among  the  moi^t  beauttful  floral  omai* 
rnents  of  onr  wriods  and  fields;  several  of  th? 
hardy  garden  species  are  universal  favourites, 
and  may  be  seen  in  almost  every  taeteftd  eottage 
garden ;  and  two  or  three  of  the  choicest  species 
rank  with  the  proudest  beauties  of  an  ordinary 
conservatory  or  a  well-furnished  parterre.  Nearly 
thirty  spec'es  of  plants,  which  were  formerly  in- 
daded  in  the  genus  campanula,  are  now  aasigiisd 
by  botanists  to  other  genera,  particularly  to  adtn- 
npfmm  and  prinnftfomrp^'x.  and  are  not  included 
in  our  statement  of  numbers.  We  must  select, 
for  partienlar  notioe,  only  a  very  few  of  the  most 
prominent  or  best  known  bellflowers. 

The  round-leaved  belltlower,  Cawpamtlnrohm- 
di/viia,  is  a  perennial  native  of  Great  Britaio. 
One  variety  of  it  has  blue  flowers,  and  n  stem  of 
six  inches  in  height,  and  usually  grows  OH  heaths; 
and  another  variety  ha.«;  white  flnwcn«.  and  a 
stem  of  about  a  foot  in  height,  and  usiiallygroKs 
In  woods.  This  qiedes  oontests  with  ScMt  nm^ 
teripkt  the  popular  name  of  hare>bdL     It  fre- 
quently occurs  on  tho  banks  of  rivers,  on  the  bor- 
ders of  fields,  and  on  almost  every  kind  of  half- 
waste  ground.   Its  root  is  somewhat  creeping  sod 
woody;  its  stem  is  round,  eieet,  smooth, some- 
times downy,  and  very  slip;ht!y  I  rajichcd;  \X& 
leaves  are  numerous,  variously  i>vate,  heart- 
shaped,  and  kidney-sha[ied,  and  utiualiy  wither 
and  fidl  before  the  time  of  bloom ;  and  itsflowen 
are  few  and  pendant,  on  long,  slender,  tremulous 
footstalks,  and  appear  in  July  and  ATipnst.  This 
plant,  though  very  pleasing  for  its  Wauty,  is  a 
very  decided  indicator  of  the  comparative  banea- 
ness  of  the  soil  on  which  it  naturally  grows.  It 
Is  pornetlmes  called  the  witch's  thimble.  Two 
cultivated  varieties  of  it  have  respectively  double  , 
Une  and  double  white  flowete. 

The  campion  bflltlower,(Vjw/>ani//a  rapuncnlut.  | 
is  a  biennial,  and  grows  wild  hf  the  sides  of  j 
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hdg»  in  Qieftt  Britain.  Ito  root  te  loundish  or 

spindle-shaped,  flcshj,  white,  milky,  and  sweet, 
with  a  bitterish  pungency  ;  it  wns  formerly  cul- 
tivated for  the  table,  in  England  and  very  exten- 
nvdj  in  FnHiee»  and  aaien  both  raw  and  ^ari- 
<Mdy cooked ;  and  it  aoquin  s  great  improvement 
in  flavour,  and  increases  in  size,  from  cultivation, 
its  stems  are  erect,  and  about  two  feet  high  ;  its 
leaves  are  oblong,  spear'tliaped,  and  pUuied  a]t«r^ 
utdj ;  and  its  small  flowers  are  either  blue  or 
white,  stand  upright  close  to  the  stem  toward 
its  upper  part,  and  appear  in  July  and  August. 

The  peach-leaved  bellflower.  Campanula  pertir 
tifdia,  ii  a  native  of  the  nortlMfii  parti  of  Eu- 
rope, and  was  introduced  to  Great  Britain  toward 
the  close  of  the  16th  century.  It  is  a  porenni;iJ, 
aad  very  hardy,  and  grows  to  tlie  height  of  three 
ftei  Its  root  eooaiati  of  many  fihree;  its  stem 
ii  angular  or  channeled,  stiff,  and  variously  gar- 
nished ;  its  leaves  near  the  root  are  long,  oval, 
stiff,  and  without  any  regular  order ;  its  leaves 
on  tbe  stem  are  hnger  and  narrower  than  the 
root  leaves,  and  aUghtly  indented  on  the  edge  ; 
and  its  flowers  are  produced  on  sh^rt  fixjtstalks 
toward  the  upper  part  of  the  stem.  The  liowers  of 
tbe.eoltivated  varieties  hare  either  a  fine  bine 
or  a  dazzling  white  colour,  and  mtmsure  upwards 
of  an  inch  in  width;  and  \yA\\  duiil»]e  and  scnii- 
dtMible  ones  have  long  been  so  common  as  to 
wciaon  the  singlo-flowcring  varieties  to  be  ne- 
glected. The  principal  tarieties  are  the  oommeo 
peach-leaved,  the  largest  peach  leaved,  the  large- 
flowered,  thn  whit»'-flowcred.  the  double  blue- 
flowered,  and  the  double  wliitc-ilowered.  Any  of 
kbs  varieties  can  be  easily  propagated  by  dividing 
the  roots  in  autumn. 

The  nettled  bellflower,  Campanula  urtia'fofia, 
and  the  bellflower  called  throatwort,  Campanula 
tmAdvum,  are  pretty  generally  regarded  as  one 
^ecies;  yet  the  Ibnner,  whether  viewed  an  a 
separate  species  or  as  a  mere  variety,  is  a  native 
priacipaliy  of  Qcrmany,  while  the  latter  is  indi- 
geoons  in  the  woods  of  Great  Britain.  Throat- 
wort  reoeivea  both  its  popular  and  its  specific 
botanic  name  from  its  reputed  medicinal  power 
in  diseases  of  the  throat,  decoctions  of  it,  which 
an  bitter  and  somewhat  acrid,  having  long  been 
used  as  gargles.  Its  root  is  perranial;  its  stems 
are  stiff.  an:;tilar.  and  hairy,  and  are  ramified 
into  a  few  short  side-'»rancht'S  ;  its  pulH"^  hairs 
are  sometimes  as  pungent  as  tho^  of  the  nettle, 
bat  never  so  venomoos ;  its  leaves  are  oblong, 
pointed,  hairy,  and  deeply  serrated ;  and  itsflowers 
Cume  out  alternately  on  f5hort  tritid  footstalks, 
arc  somewhat  deeply  cut  into  many  acute  seg- 
meati^  enjoy  the  same  kind  of  repntation  for 
double  conformation,  with  both  white  and  blue 
colours,  as  those  rif  the  peach-leaved  l>eIlflower, 
and  usually  bloom  during  J  uly  and  August.  Tbe 
double  varieties  ase  easily  propagated  by  dividing 
the  roots. 

The  pyramidall  tell  flower,  Campanula  pyramid- 
oitt,  is  a  native  of  Caruiola,  and  was  introduoed 


BELLY. 


413 


to  Great  Britain  toward  the  dose  of  the  16th 

century.  It  is  perennial  rooted,  usually  grows 
to  the  height  of  about  four  feet,  and  has  long' 
been  regarded  as  eminently  ornamental  Its 
root  is  thick,  tnbwous,  and  milky ;  throe  4»fbur 
stems  usually  rise  from  one  root,  and  are  strong, 
jiniooth,  u]>ri':'ht,  and  gnmislied  with  smooth, 
oblong  leaves,  whose  edges  are  a  little  indented  ; 
and  its  flowers  are  large,  open,  and  bdl-ehaped, 
and  are  prodnoed  from  tlie  side  of  the  stems, 
over  more  than  one  half  of  their  lonf^th,  so  as  to 
form  a  sort  of  floral  pyramid.  One  variety  car- 
ries white  flowers,  and  another  pale  blue  flowers ; 
and  the  latter  is  by  fiur  the  most  esteemed.  This 
plant  in  cultivated  to  adorn  halls,  and  to  be  placed, 
while  in  flownr.  before  chimneys  ;  and  it  is  better 
adapted  for  these  purposes  than  any  otiier  llow- 
ering  herb;  for  when  its  root  is  strong,  four  or 
five  stems  rise  from  it  to  the  height  of  four  or 
five  feet,  sending  out  flowering  side-branches, 
and  capable,  along  with  these  branches,  of  being 
spread  out  like  a  huge  fan  upon  a  frame  of  slender 
sticks,  there  to  prodllOS  an  absolute  sheet  of  flow- 
ers 90  laryc  as  to  screen  the  whole  face  of  a  chim- 
ney. If  kept  from  rain  and  sunshine,  the  flowers 
ootttinne  long  in  beauty ;  but  a  plant  treated  in 
this  manner  is  seldom  in  good  eradition  in  a 
second  tioason,  and  requires  to  be  succeeded  by  a 
new  phint.  Propagation  is  easily  and  rapidly 
effected  from  oflsets ;  but,  if  first-rate  plants  are 
wanted,  they  most  be  raissd  from  sseds. 

Another  well  known  and  commonly  cultivated 
epecies  is  that  cilled  Canterbury  i>ells.  Campan- 
ula media,  it  is  biennial,  and  of  variuus  height, 
and  inolndes  several  varieties,  partionlarly  a  deep 
blue  and  a  snowy  white;  and  its  flowers,  though 
Boniowhat  coar«e  in  textnre,  are  large  in  size  nnd 
ver>  beautiful  in  form. — The  best  known  annual 
kinds,  inolading  thai  whieh  Is  popularly  known 
as  Venus'  Trtoking^lass,  now  belong  to  tite  genus 
Prismato<;arpn« — A  v-tv  common  and  popularly 
admired  species  is  the  clustered  bellflower,  Camr- 
pantda  f/hmeraUu  It  a  perennial,  and  a  native 
of  tbe  chalky  soils  of  England ;  it  grows  variously 
to  the  height  of  one  foot  and  two  feet;  and  it  has 
its  name  from  its  carrying  small  heads  or  clusters 
ofbeU-shap^flowersonlong  naked  footstalks,from 
the  npper  part  of  the  stem.  The  normal  phint 
has  violet  flowers;  but  %-arieties  have  long  been 
cultivated  with  white  and  doub]{?  whito  flowers; 
and  several  hybrids  are  now  in  cultivation, — 
partioniarly  four,  eaUsd  the  tall  white,  the  pale 
flowered,  Uie  lilac  flowered,  and  the  tall  blue. — 
The  other  species  which  are  at  present  most 
common  in  gardens — all  hardy  and  perennial — 
are  those  designated  yraTx/i/fora,  cene9ia,grandi»y 
bdlardi,  puUa,  MrmatitO,  ptmUOf  wod  ptd>t$eeM 

BELLIS.    See  Datst. 

BELL-WETHER.   A  sheep  which  has  a  bell 
on  its  neok,  and  which  leads  the  flock. 
BBLLY.  The  abdomen.  A  wonndinthebdiy 

of  a  cow  or  other  domestic  animal,  ia  sometimes 
a  very  serious  aoddent.  See  the  article  WoKapi.  |  ^ 
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BEIT.  A  stripe  or  oompound  fine  of  trees, 
planted  for  the  purpoeee  of  iheLtw  or  ornament. 

A  narrow  belt,  not  more  than  a  few  yards  wide, 
or  8uch  m  does  uut  shut  out  the  exterior  iand- 
icape,  is  usually  very  deficient  in  both  beauty 
aad  ntifity;  bat  a  broad  belt,  while  occupying 
more  ground  and  occasioning  more  original  ex- 
pense, is  far  more  than  proportionably  better,  at 
once  in  improving  the  olimaie,  embellishing  the 

j  landscape,  and  yielding  nlt^or  profit.    See  the 

I  article  Plantation. 

1  BENJAMIN-TREE.  Any  tree  which  is  sup- 
posed to  abound  in  benzoic  acid,  or  to  yield  the 
gum  benaoin  of  oommeroe.  The  name  beiQamin- 
treo  is  a  popular  corruption  of  benzoin-tree  ;  and, 
besides  having  a  loose  and  somewhat  gt'nernl  mean- 
ing, is  fixedly  applied  to  three  plants  of  respeo- 
tivelj  the  lanral,  the  stomx,  and  the  fig-tree 
genera. 

Tlie  hnrtA  benjamin-tree,  Lauras  lemoin,  is 
the  one  \rhich  has  longest  borpe  the  name ;  and 
was  at  one  time,  though  very  erroneously,  sup- 

I  posed  to  exude  all  the  benzoin  which  found  its 

I  way  to  the  shops  of  druggists.  It  is  a  hardy, 
deciduous  shrub,  of  usually  about  8  feet  in  ex- 
treme height ;  and  it  is  a  native  of  North  Amw- 
ioa»  and  was  introduced  to  Great  ]Mtain  in  the 
iMt  quart  or  of  the  17th  century.  It  grows  to 
rather  a  large  size,  and  has  a  greater  number  of 
branches  than  the  deciduous  bay ;  its  branches 
are  smooth,  and  of  a  fine  light  green  oolour ;  its 
leaved  are  acutely  oval,  nearly  four  inches  in 
length  nnd  two  in  breadth,  their  upper  surface 
smooth  and  light  green,  their  under  surface  ven- 
ose and  whitish,  and,  when  bndied,  tiiej  emit  a 

I  fine  fragrance ;  and  its  floweta  are  small,  yellow- 
ish green,  and  inconspicuous,  coming  out  in  little 
clusters  from  the  sides  of  the  branches,  and 
blooming  in  April  and  May.  This  plant  ftlsely 
ranks  as  medicinal,  but  deserves  attention  as  an 
ornamental  shrub. 

The  storax  bei^amin-tree,  Siyrax  Umoin,  is  a 
native  of  the  Bast  Indian  Islands,  and  particularly 
abounds  in  Sumatra.  It  is  a  modexately-slBed 
tree;  and  is  now  supposed  by  most  writers  to 
yield  all  or  at  least  must  of  the  benzoin  of  com- 
merce. Its  stem  is  much  ramified,  and  is  never 
used  fw  timber;  its  branches  aire  round,  and 
covered  with  a  whitish  downy  bark ;  its  leaves 
are  alternate,  oblong,  and  entire,  smooth  above, 
woolly  below,  and  yield  a  strong  turpcntino 
odour;  and  its  fiowers  are  produoed  in  com- 
pound axillary  clusters,  nearly  as  long  as  the 
leaves.  This  tree  yields  benzoin  through  arti ficial 
incisions  in  the  bark  near  the  lowest  ramifica- 
tions of  the  trunk ;  and  enoh  tree  is  annually 
subjected  to  incisions  from  its  seventh  to  about 
ita  c  i  ::h  t  r>  r^n  th  year,  and  atmuallj  produces  about 
threv  pounds  df  benzoin. 

The  fig  benjamin-tree,  Ficu*  henJaminOf  has 
but  an  accidental  association  of  popular  name 
with  the  other  benjamin  trees.     It  is  an  orna- 

1  mental  evergreen  small  tree,  requiring  hothouse 


culture ;  it  has  smooth  leaves,  and  osnailj  gioin 

to  the  height  of  about  10  feet ;  and  it  is  a  native 
of  tbe  East  Indies,  and  was  introduced  to  Qicst 
Britain  about  the  middle  of  last  century. 

BENNET  (Herb).  See  Avna. 

BEN  X  I  T  (  Wat).  See  Bakkbt. 

BENT.   See  Aobostis. 

BENTHAMIA.  A  recently  introduced  and 
very  beautiful,  hardy,  evorgreoi  direb^  of  ths 
dogwood  tribe.  Iioudon,  in  his  dazdsnei^s  Ibg- 

azine,  speaks  of  it  with  enthusiasm,  and  par?,— 
"  We  want  words  to  express  our  admiration  of 
this  shrub.  Beautiful  as  it  is,  it  is  so  easy  ai 
pn^Mgation,  that  it  will  soon  be  la  everf  cottsg» ' 

garden."    Only  one  fjpecics,  Benth'tmia  fraiifera, 
is  yet  known;  anr!  thi'^  wa.s  introduced  fri»ni  th': 
East  Indies  in  Ibiia,  and  given  out  for  propaga- 
tion and  dillbston  in  1833.      lbs  genend  eb> 
server,*'  sajs  Loudon,  "  maj  form  an  idea  of  it, 
by  imagining  Comus  florida  covered  with  the 
flowers  of  iituartia  Mabchodendron,  and  the 
fruit  of  Arbutus  unedo— but  rather  larger."  The 
first  plant  of  it  grown  in  Europe  was  raised  St 
St.  Austle  in  Cornwall  ;  it  grew  in  the  open  ^ 
ground,  in  stiff  clay,  at  a  comparatively  great  j: 
elsivation,  without  even  the  sli^test  proteetion ;  ij 
and  in  1833,  it  had  a  height  of  16  feet,  and  wu  || 
covered  with  fruit.  The  leaves  of  the  Benthnm;:! 
resemble  those  of  Comus  masatla,  but  are  more 
elegant ;  its  involucral  leaves,  which  first  defend  '| 
and  afterwards  garnish  the  heads  of  its  fiowers,are  i 
large  and  showy ;  its  flowers  are  of  a  yellowish  i 
colour,  and  bloom  during  summer ;  and  its  heads  I 
of  ripened  fruit  are  orbicular,  depressed,  mvre  , 
than  one  ineh  across,  of  a  tawnj  ved,  and  on  s 
peduncle  3  inches  in  length.    A  bush  studded 
wit))  ihf^  fruit,  partly  pendulous  by  their  weight, 
abounding  in  neat  green  glossy  leaves,  and  eu-  * 
joying  the  mdlow  dieen  of  autumn,  i»  a  voy  ' 
lovely  object,  and  will  be  a  superb  decoration  of 
the  home-plots  of  farmeries,  and  the  mimic  lawn« 
of  the  better  class  of  cottages.    It  grows  either 
from  seed  in  the  open  ground,  or  from  a  catting 
under  a  hand*|^ass.    It  was  named  in  honour  of 
George  Bentham,  "F-^q.,  seocsluy  tO  the  London  < 
Uorticultural  Society. 

BENZOIN.  A  substance  of  a  nature  interme- 
£ato  between  a  resin  and  a  balsam.  It  is  pope- 
larly  but  improperly  called  a  gum.  The  benzoin 
of  crtmrnerce  is  (tbtained  wholly  or  at  least  prin- 
cipaiiy  irom  the  storax  bcnjamin-tree ;  and  i» 
brought  to  Great  Britain  In  large  massss,  packed 
in  chests  and  casks.  It  has  a  very  agreeaUe 
fragrant  odour ;  and  is  used  by  the  Malays  and 
the  Eoman  Catholics,  in  their  public  religioui 
ceremonies,  as  an  altar  perfume.  TIm  best  kind 
of  it  consists  of  80*08  per  cent,  of  resin,  WO  of 
beuzoic  acid,  O^IS  of  Tnoi«tiire,  and  a  trace  of 
volatile  oil.  It  is  administered  for  msthma?  and 
other  pulmonary  aflbetions  by  the  TamtU  jtjn- 
cians,  and  was  formerly  used  for  the  same  pur- 
po.'^es  by  the  phy8ician«i  of  Great  Britain;  !  ut  it 
is  now  employed  in  this  country,  only  forprepv- 
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ing  bensoio  acid,  and  for  the  perfuming  of  Roman 
1  Catholic  chapels. 

Benzuic  acid,  as  olit.iined  liv  the  combustion  of 
benzoin,  is  a  white  smoke,  easily  ci  ndensiMc  into 
I  a  white  flocculent  mass,  and  is  popularly  called 
j  the  flowers  ot  benioin.    It  oontitte  of  10  equi- 
valents  of  carhfm,  3  of  oxygen,  and  6  of  hydrogen. 
It  exists  natuniUy  in  the  leaves  and  culms  of 
,  swect-eceuted  vernal  grass  and  sweet-scented 
soft  gnas,  ftad  in  the  flowen  of  the  offidnal  mel- 
ilot, — AtUharanthum  odoratum^  Sdeue  odoratii*, 
and  Mdilotvs  o^nn/tlix ;  it  appenr^  to  be  tlic 
\  prindple  which  gives  these  plants  their  pleasant 
I  odour,  waA  oooarions  most  Id  tlie  ddightfol  frsp 
I  inttoe  of  pasture  and  hay;  and  it  passes  unde- 
'  composed  from  thcs.:-  plants,  to  be  a  considonible 
element  in  the  urine  of  cows  and  other  herbi- 
I  Torova  animals.  It  has  been  detected  also  in  the 
I  urine  of  children.    But  though  so  prominently 
connected  with  the  ai^ocnble  odours  of  agricul- 
ture, it  seems  to  have  little  connexion  with  its 
uses.  Nor  is  it  much  us«d  in  medicine,  except 
||  as  as  ingredient  in  one  <tt  two  tinotaxen 

BERBERIS,  or  Berbbbby.  8ee  Babbiekt. 
H     HERE.    See  Bari.ky. 

I:    BERQAMOT.    A  variety  of  pear,  called  in 
Franoh  bergamotte,  and  in  vulgar  Eagliah  bet- 

gamy.  The  name  is  said  to  be  of  Turkish  origin, 
and  to  si^^ify  '  the  chief  of  prars.'— Berjramot  ii^ 
alsa  a  perennial,  herbaceous,  aquatic  ornamental 
plant,  of  the  mint  genu,  sometimes  oaUed  Mentha 
odmUCy  and  sometimes  Mf^itha  citrata.  It  grows 
wild  in  watery  places  in  Entrland,  attains  a  lu  iglit 
of  about  a  foot,  and  carries  a  purple  dower  in 

\  JvSf  and  August. — ^Bergamot  is  likewise  the 
CMential  oil  of  the  rind  of  the  beigamot  orange, 

'  or  lemon  berpramnt  orange,  som*  t-'n called  '"iV- 
rut  hergamutm^  but  more  prnperly  (  itr>ix  limetta. 

tree  is  an  evergreen,  and  usually  not  more 
tbiB  8  or  10  ftet  in  height ;  its  leaves  have  an 
ohlong,  pointed  form,  and  are  pale  on  their  under 
surfece ;  its  flowers  are  small  and  white,  and 
bloom  from  May  till  July ;  and  its  fruit  is  pyri- 

I  fofin,  has  a  pale  yellow  odoor,  and  oontuna  a 

>  slightly  acidulous  pulp.  The  oil  is  obtained 
by  pressure  and  distillation  of  the  rind,  and  is 

\\  usually  called  the  essence  of  bergamot.  It  is  one 
of  Ihft  swttstest  and  best  known  of  psrAimes, 
hM  a  pale  grecnush  colour,  is  lighter  than  water, 
possesses  considerable  rt  sr  niManoe  of  odour  to 

,  tbe  essential  oil  of  lemons,  and  is  very  generally 
idid  m  a  state  of  great  dilntioa  with  alcohol 
BERRY.   See  BAcciFERots  Plants. 
BERRYBEARINQ  ALD£a.  See  Auwn. 
BETA.  See  Beet. 
\    BBTHLEHEM  (Stab  op).  SeeOasiTHooALuii. 
BETLB^otBbtbi^— botanieally  i>»>crM.  A 

,  tender  evergreen  shrub,  of  the  pepper  genus.  It 
,  is  extensively  cultivated  in  en^tern  countries,  rind 
'  Wis  introduced  to  Great  iiriuiii  from  the  East 
j  Indies  in  1804.    It  usoslly  grows  to  the  height 
of  aljout  six  feet.   Its  l«if  contains  a  powerfully 
stimulatiog  and  even  intozifiatiog  prindplsi  and 


is  chewed  in  most  eastern  countries  in  the  same  \ 
manner  in  which  low  and  dirty  Europeans  chew  |  ^ 
tobacco.    The  juice  of  the  leaf,  too,  is  pre^erilied  1 1 
by  the  Vytiaus  as  a  febrifuge  fi)r  adult:<,  and  as  a  | 
remedy  for  indigestion  iu  cUildrcu;  and  it  i^ 
likewiss  given,  in  ooi^jnnetian  with  musk,  in  I 
cases  of  hysteria.  | 

BETOX.    See  Co.vcrrte. 

BKTONY, — botanically  Betonica.   A  genua  of  , 
pretty,  hardy,  perennial,  herbaoeons  plants,  of  ; 
the  labiate  tribe.    One  speoies  is  indigenous  in  j 
Oreat  Britain  ;  t  igbt  or  nine  species  have  been 
introduced  from  foreign  countries, — ^principally  ij 
continental  Europe  ;  and  three  or  four  other  1 1 
species  are  known  to  botanists.   The  genus  is  so  ' 
nearly  allied  to  Stachyg  or  hedge  nettle,  as  to  l)e  ^ 
identiticd  with  it  in  some  modern  botanical  sys- 
tems ;  yet  it  is  suffioiently  distinot  to  be  worthy 
of  retaining  its  own  ancient  name. — The  common 
or  medicinal  betoiiy,  B'iinnrn  otTci ndU.*,  grows 
wild  in  almost  all  woods,  thickets,  and  shady  j 
grouudii  ill  Eiigluud.    Its  stem  is  dark-coloured,  ; 
hdry,  and  almost  naked,  and  ususlly  attuns  the 
height  of  about  a  foot ;  its  leaves  grow  numer-  | 
ously  from«the  crown  of  the  root,  and  are  ab  -ut  ' 
an  inch  in  length,  comparatively  broad,  dark  | 
green,  hairy,  and  serrated ;  and  its  flowers  are  | 
small,  similar  in  shape  to  those  of  mint,  usoallj  j 
purple,  but  sometimes  crimson,  nnd  sotTiftimes  I 
yellowish,  and  bloom  in  July  and  August.    The  ' 
whole  plant,  cut  immediately  before  the  time  of  ' 
flowering,  and  dried  in  the  open  air,  was  formerly 
in  high  repute  among  hf  rbalists  as  a  tonic  and  a 
general  strengthener  of  the  human  sjwtem ;  and  ' 
the  favourite  mode  of  umng  it  was  in  inAision  as 
a  tea.  The  fine  stiff  hairs  which  cover  it  cause 
it,  when  powdered,  to  provoke  sneezing,  and  oc- 
casion it  to  be  a  common  ingredient  in  herb 
snufis.   The  other  species  of  betony  rank  as  or- 
namental phmta,  yet  are  scared  j  worthy  of  notice. 
— Betony  is  also  the  name  of  a  small,  ornamental, 
half-tender,  evei^^rcen,  under  Fhrub,  of  the  ger- 
mander genus,  from  Madeira,  I'eucriumbaonicum.  , 

BETULA.  SssBibob.  I 

BBTEBAGB,  Any  liquid  which  is  used  as  an  t 
agreeable  and  ordinary  drink.   The  word  is  de- 
rived from  an  obsolete  verb  bcixr  '  to  drink.* 

BEZOARA,   Oottorstions  or  stony  substanoes  f 
found  in  the  intestines  and  other  parts  of  land 
animals.    They  occur  principally  in  ruminating  j 
animals,  less  frequently  in  other  herbivorous  ani-  ' 
mals,  and  o<»»8ionally  though  rarely  in  human 
subjects  who  subsist  almost  wholly  upon  vege>  j 
talile  and  eepecially  farinaceous  food.    They  are 
supposed  to  be  formed  by  agglutination  of  some 
of  the  elements  of  food,  upon  minute  nuclei  oi  i 
hair  or  wool,  by  the  secretions  of  the  intestinal  | 
canal;  they  do  not  seem  to  occasion  any  dis-  1 
astrous  symptoms  or  even  any  eerious  incon-  i 
veniences,  yet  cannot  but  be  r^arded  as  indica- 
tive of  disMse:  and  they  are  very  fiur  from  being 
uniformly  found  in  all  the  indiv-iduals  of  anyone 
species  of  animal,  subsisting  together  on  the  same 
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I  kind  of  food.    They  were  funncrly  viewed,  in  j 
every  country,  as  antidot'.*?  to  all  poisons,  and  as 

i  1  possessed  of  ponic  other  extraordinary  virtues  ; 
I  they  were,  iu  some  instances,  so  highly  prized,  as 

I I  to  be  lold  for  ten  timee  theiv  weight  of  gold;  they 
j    gave  rise  to  the  adjective  bezoardic,  as  an  epithet 

of  any  sort  of  oliject  which  was  thoiifrht  super- 
I ,  lativeiy  valuable ;  and  they  wure  exteusively 
1 1  ooaaterfeited  by  artificial  preparations,  exactly 
as  gold  coins  and  precioue  gons  are  counterfeited 
by  base  imitations  *,  and  yet  they  owed  all  their 
original  interest  to  their  rarity  and  the  singular 
manner  of  their  formation,  and  all  their  market 
value  to  the  place  which  they  acquired  in  popular 
caprice.  They  are  still  estci  niud  in  the  east ;  but, 
except  as  a  sheer  disease,  tht-y  liuve  passed  into 
utter  obUfioii  in  Europe.    They  seem  to  hare 
t  been  first  used  as  a  medicine  by  the  Arabians  ; 
■  and  they  continue  to  bo  irnpurtf'd  iiUo  Iiulia 
1  from  Ceylon,  Basiioni,  and  the  sea-ports  of  the 
I  Persian  gulf.   The  variety  of  them  held  in  high- 
I  est  esteem,  and  called  emphatically  Lapi*  baoaar 
I  orifiif'iHi,  is  found  in  the  stomach  of  the  wild- 
I  goat  of  Persia.     Tli<-  varii'ty  olitnincd  from  the 
I    west,  and  known  as  Amcncati  bcvsuars,  are  fuund 
prinotpally  in  the  different  species  of  the  llama. 
See  the  article  Alpaca.     A  variety,  much  less 
j    indurated  than  the  eastern  and  western  kinds,  is 
not  uncomraon  in  our  sheep,  and  very  frequent 
;  in  oar  lambs;  bat  is  seldom  found  at  any  other 
I  time  than  the  months  of  September  and  October, 
and  does  not  appear  to  be  injurious  to  liealth. 
Clater  describes  them  as  ''a  number  of  small 
balls,  often  of  the  shape  of  an  almond,  or  resem- 
.  bling  that  of  the  stomach  itself;"  and  adds, — 
-    "  They  are  usually  of  a  brown  eol'^ur,  but  Pome- 
tinie.s  inclining  to  a  yellow.     On  cutting  tbeni 
with  a  knife,  tliey  appear  to  be  composed  of  lay- 
I  ers  oonsisting  of  mwA,  intermixed  with  earthy 
1   substance  and  mucus.   They  can  be  dissoh  t  d  \>y 
j  means  f»f  boiling  water,  and  in  all  proba})ility  by 
I  the  gastric  juice  ot  tiie  stomach ;  as,  though  they 
are  common  in  the  aatumn,  they  are  rarely  fbund 
a  few  months  later."    The  hard  stony  besoar  4^ 
the  east  is  believed  to  consist  principally  of  phos» 
phate  of  lime.   See  the  article 
,    BISNIintAL  PLANTS.  Phots  whioh  fraotify 
I  and  peridi  in  the  second  season  of  thehr  exist- 
ence,— rising  from  seed  in  one  year,  and  flower- 
<    ing,  seeding,  and  dying  in  the  next.  Familiar 
!   examples  of  biennials  are  celery,  the  carrot,  and 
the  Swedish  turnip.  But  a  very  large  proportioa 
|;  of  biennials  are  capable  of  Itt-inji;  thrown  out  of 
[  their  biennial  habit  by  exeess  of  eithor  heat  or 
I  cold;  some  annuals  are  capable  uf  being  pro- 
j  longed  into  bi^mials;  two  or  three  plants  of 
I  nsuaUy  long  existence  are  capable  of  true  dassi- 
fication  with  biennialB ;  and  a  considerable  num- 
I  ber  of  the  briefer-lived  perennials,  are  commonly, 
J  though  quite  illogically,  classed  with  biennials.  A 
j  •  monocarp'us  plant  is  one  which  ser  ds  only  once,  or 
'    which  perishes  from  the  eflVets  <jf  a  s)n_!];lo  seed- 
ing ;  every  monocorpous  plant  which  seeds  and  j 


BILE. 

I  dies  in  tlie  same  seasim  in  which  it  is  sown,  is  aa 

aunual  ;  and  any  monncarpnn?  plant  wiilcli  liv'  - 
through  a  winter  before  seeding  is  a  bienuiai. 
Uence  in  one  sowing  of  turnips,  some  of  the 
plants  are  annual,  and  most  are  biennial ;  whest 
s  'wn  iu  spring  is  annual,  and  wheat  s''^n  in 
autumn  is  liiennial;  some  Ptoek  s^owri  early  ii. 
spring  IB  auauul,  and  the  same  stock,  sown  m 
summer  is  biennial ;  any  ordinary  biennial,  pio> 
longed  by  coldness  of  dimate,  through  two  or 
more  winters  before  seeding,  is  still  a  biennial ; 
and  the  American  aloe,  whether  dowering  in  iu 
fourth  year  in  the  most  genial  parts  of  its  natite 
country,  or  not  flowering  till  its  fortieth  orfiftistii 
year  in  Great  T5ritain,  is  technically  a  true  >»ien- 
niaL  But  plants  which  flower  and  ^eeJ  luure 
than  once,  no  matter  how  visibly  they  dcgcuer- 
ate,  or  in  how  few  years  they  decay,  such  aswaD- 
flowcrs  and  hollyhocks,  cannot  without  great 
confusion  of  idea  be  classed  otherwise  tlian  as  pe- 
rennials. Most  true  bienniak  form  and  strength- 
en thdr  roots  and  xeo^leaves  during  the  lint 
.season,  pause  in  growth  durin;^  winter,  and  vig- 
urou.s'I y  t^cnd  u])  their  llowering-steu  iu  spring. 
BIGG.    See  Bakl£Y. 

BIGNONIA*  A  lai^  genus  of  d^pat,  orna- 
mental plants,  fiHCming  the  type  of  the  order 
Bignoniace'P.  The  e^enns  will  Vr-  noticed  in  the  ar- 
ticle TacvPKT-FiiO w  Kii.  The  order  consists  whoU; 
of  monopetatous  exogens,  with  irregular  floweis, 
pod-like  fruit,  and  winged  seeds ;  and  partly  iA 
trees,  but  principally  of  cliniliini^  shrub.'^.  Most 
are  readily  distinguished  by  the  ej^  and  highly 
admired  by  taste,  on  aoooant  of  iht&t  broad  pin- 
nated leaves,  and  tiieir  Urge  and  tidily  eoloured 
tniinpet-?haped  flowers.  Most  are  natives  of  the 
tropica :  and  only  a  few  grow  naturally  withiu 
the  temperate  latitudes.  The  timber  of  some  is 
▼eiy  hard,  and  is  said  to  resist  the  attadn  «f 
Worms.  The  most  interesting  genera  are  Wg- 
nonia,  catalpa,  and  eccremoearpns ;  and  the  other 
genera  are  chilopsis,  tccoma,  jacaraoda,  spatho- 
dea,  amphilobium,  calampeli^  fieldiai  and  sttept^ 
carpus. 

BILBERRY.   See  Wtiortlkberky. 
BILE.   A  ydlowish-green  liquid  substance,  of 
a  bitter  taste.  Man  and  many  animals  have,  oo 
the  inferior  surface  ot  tlie  liver,  a  pe culi  ir  blad- 
der, in  which  the  bile,  formed  by  the  liver  from 
the  blood,  is  preserved.    It  consists  of  water  sad 
several  other  substances.  The  water  eonslHttta 
the  greatest  part,  and  keeps  tiie  other  parts  in  a 
state  of  solution.  The  remaininpf  in^edients  are 
a  yellow,  very  bitter,  fusible  re.sin,  which  contri- 
butes most  to  the  taste  of  the  bile ;  a  small  por- 
tion of  natron ;  some  mineral  alkaltnesalU;  sane 
oxyde  of  iron ;  a  small  quantity  of  a  y  lbwi*h 
sul)stance,  which  is  only  partly  dissolved  in  the 
natron ;  and  a  considerable  portion  of  albunMa. 
Thenard  and  Bendius  have  done  moch  to  deter- 
mine the  inipedienta  of  the  bile.   Its  principal 
\ise  Feems  to  be,  to  separate  the  oxcremrnt  fnm 
[  the  chyle,  after  both  have  been  tunu«^<i,  auU  te 
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produce  the  evacuation  of  the  excrement  from 
(be  bodj.  It  is  probable  that  theee  substances 
wooM  nmain  mixed  together,  and  they  woold, 
perhaps,  even  be  partly  libsorbed  together,  were 
it  not  for  the  bile,  ■which  seems  to  combine  with 
tlie  excrement,  and,  b^  this  combination,  to  fa- 
dlitate  iti  Mpmtioii  from  the  ohyle,  end  thus  to 
prevent  its  abeoiption.  Fourcroy  supposes  that 
tho  bile,  as  soon  ns  it  is  mixed  vrith  the  contents 
of  the  intestinal  canal,  suffers  a  decomposition ; 
ttat  ite  lUnhfi  wd  niline  iagvedieiito  otMiibiM 
with  the  ohyle,  and  render  it  mora  liquid,  whUe 
lis  albumen  and  resin  combino  wifh  the  cxcre- 
mentitious  matters,  and  gradually  render  them 
ksn  fluid.  From  the  late  cxperimente  of  Bene^ 
liiti  on  fieoes,  it  cansot  he  doubted  that  the  oon^ 
stitucnts  of  the  bile  are  to  be  found  in  the  excre- 
mentitious  matter ;  so  that  the  ingenious  theory 
of  Foarcroy  is  so  far  probable.  The  bUe  alao 
■timnlfttee  the  inteelaiul  cuud,  and  oaiuei  it  to 
evacuate  its  contents  sooner  than  it  otherwise 
would  do ;  for  when  there  is  a  deficiency  of  bilo, 
the  body  is  constantly  costive.  Biliary  calculi, 
«r  giI]F«koDe%  sre  aometiiiMe  fimad  in  the  fpdl' 
bhdden  of  men  tad  wumab.  See  the  article 
Ckvattsvs. 

BILL.  An  edged  tool  used  for  lopping  hedges, 
pruning  shrubs,  cutting  bashes,  end  eome  other 
purposes.  It  is  a  kind  of  hatchet,  with  a  hooked 
point,  and  has  a  shorter  or  a  lonfjer  handle  ac- 
cording to  the  particular  purpose  for  which  it  is 
employed.    It  takes  iti  name  from  the  reeeu- 

llance  of  its  point  to  the  bill  of  a  hird* 
HILLAIIDIKIIA.  See  Apple-Berry. 
BILL  OF  EXCHAKGK.  A  written  request 
«r  order  to  one  person  to  pay  a  eartain  mm  of 
Money  to  another^  or  to  his  ord»,  at  all  eventa; 
that  is.  without  any  qualification  or  condition. 
The  person  who  makes  the  bill  in  called  the 
driacer;  the  person  tu  whom  it  is  addressed,  the 
irmttt;  and  the  person  to  whom,  or  whow  order, 
on  the  face  of  the  bill,  it  is  payable,  the  payee. 
If  the  drawee  accepts  the  bill,  he  thereby  becomes 
tiie  aceepior.  A  promimrif  liote  ditiers  from  a 
US  aftxdumgt  in  being  merely  a  promiae  to  pay 
aianey  by  the  maker,  instead  of  being  a  request 
to  another  person  to  pay  it,  to  the  payee.  The 
ex{ffeflsion  promutory  note  is  not  strictly  confined 
to  asgotiaUe  notes,  or  those  payable  to '  bearer,* 
«r  to  tiie  pnyne  named  in  it, '  or  his  ocder,'  but 
is  more  frequently  used  to  denote  such  instnf- 
ments;  and  we  shall  consider  promissory  notes 
ia  tUi  ssnae  in  the  present  article,  since  the 
Mme  rules  and  princi^es  are,  in  a  ^o-eat  degree, 
applicable  to  such  notes  and  to  bills  of  e.xchange. 
The  maker  of  the  note  answers  to  the  acceptor 
of  the  bill,  since  he  is  the  party  promising  to 
pay  it ;  whereas  the  nmker  or  drawer  of  a  biU  of 
exchange  does  not  directly  promise,  on  the  face 
of  the  instrument,  to  pay  it,  but  merely  requests 
the  drawee  to  du  so ;  this  is,  however,  coiiiitrued 
to  be  a  lirtnal  promise  that  the  drawee,  on  tiie 
presentment  ef  the  bill  for  aeoeptanoe»  and  do- 


BILL  OF  EXCHANGE. 


417 


mand  of  payment  according  to  its  tenor,  will  pay 
it,  and  a  conditional  virtual  promise,  that  he,  the 
drawer,  will  pay  it,  in  oaas  of  the  drawee's  fidl' 
ing  either  to  accept  it  on  due  presentment,  or 
to  pay  it  on  due  demand.  Bank  checks  are  of  a 
character  similar  to  prouiissury  negutiable  notes, 
as  to  the  rules  by  which  the  lial>ilities  and  rights 
of  the  parties  to  them  an  determined,  with  this 
difference  in  their  common  form,  that  promissory 
notes  are  usually  made  payable  to  the  payee  or 
'  his  order,'  whereas  cheeks,  as  also  bank>notcs, 
are  usually  made  payable  to  the  'bearer,'  and  the 
right  to  demand  nn  1  receive  payment  of  them  is 
transferred  from  one  person  to  another  by  mere 
delivery,  without  an.j  indorsement  or  written 
order  by  the  ori^^nal  payee;  while  the  transfer 
or  assignment  of  a  promissory  note  or  bill  of  ex- 
change is  made  by  tho  payee  in  writing,  either 
by  indorsement  or  otherwise.  lie  usually  merely 
writes  lus  name  on  the  back,  whereby  he  becomes 
the  tndor.i(i\  and  the  person  to  whom  it  is  thus 
indorsed  or  assigned,  \vhi>  is  called  the  indor.vrf., 
has  a  right  tu  hll  up  this  blank  indorsemeut  by 
writing  over  it  an  order  to  pay  the  contents  to 
himself  or  to  any  other  person ;  and  any  bona  Jide 
holder  of  the  note  or  bill  has  the  !?amo  rip'ht  to 
nil  up  the  indorsement  or  assignment.  Thus  a 
note  or  bill  of  ezcbaoge,  being  once  indonod  in 
blank,  becomes  assignable  or  transferable,  like  a 
check  pay;iUle  to  *  bearer,*  merely  l>y  delivf  ry  of 
the  instrument.  It  is  an  essential  quality  of  a 
negotiable  bHl,  note  or  cheek,  that  it  be  a  pro- 
mise to  pay  a  cert  ain  sum  of  r  /,  and  that  the 
promise  he  ali.'-.liito  ;  fnr  if  no  d.  iiiiite  amount  is 
fixed,  or  it  be  a  promise  tu  deliver  goods  or  do 
any  other  act  than  pay  money,  or  if  it  be  condi- 
tional, it  is  not  a  bill  of  exchange,  or  negotiable 
promissory  note,  or  check.  Besides  the  transfer 
by  indor.sement  a))ove-mentioned,  thcso  in.'-trn- 
ments  are  altio  trau&leruble  by  a»i»iguinent,  ur 

mere  ddivery,  so  as  to  ^ve  the  holder  all  the 

rights,  against  the  maker  or  acceptor,  that  he 
would  have  had  if  he  had  iiimself  been  the  payee. 
Where  the  transfer  is  made  by  mere  delivery,  the 
assignof  is  exempt  from  all  liability  to  the  holder 
on  the  paper  itself ;  he  makes  no  promise  to  pay 
the  money,  but  still  he,  in  effect,  warrants  that 
it  is  the  bill,  note  or  check,  which  it  purports  to 
be ;  for  if  it  be  a  forged  instrument,  if  it  be  not 
&>na ^  the  bill,  note  or  check  which  it  purports 
to  be,  he  will  l>e  liable  to  indemnify  the  person 
to  whom  he  transferred  it.  But  if  the  transfer 
be  made  hy  an  indotsement  in  writing^  without 
any  condition  or  exoeptbn,  being  an  absolute 
order  to  pay  the  money  to  tlie  indorsee  or  holder, 
the  iudurser  iu  this  case  becomes  in  his  turn  a 
promisor ;  for  he  thereby  virtually  promises  that, 
in  case  the  maker  of  the  note  or  check,  or  the 
drawer  or  acceptor  of  the  bill,  does  not  pay  it  on 
due  demand,  or  in  cupc  the  drawee  does  not  ac- 
cept it,  if  it  be  a  bill,  on  presentment  according 
to  its  tenor,  then  he,  the  indorser,  will  pay  it. — 
Though  the  forms  of  bills  of  exchange,  prorais- 
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Bory  notes,  checks  and  bank-notes  are,  respec- 
tively, pretty  uniform,  yet  no  precise  form  of 
words  IB  Deoenazy  to  oonstituto  «ther  of  these 
instruments.  Any  wjrds.  purportini»  to  he  an 
absf.lnto  promise  to  pay  a  certain  sum  of  nion*  y, 
or  au  absolute  order  for  its  paytueut  to  a  parti- 
cular penon  oir  his  order,  or  to  the  bearer,  U 
either  a  bill  of  ezdtange,  promiaeory  not^  or 
chf ck. 

Bills  of  exchxmge  are,  in  England,  either  in- 
land, that  is,  payable  in  the  kingdom,  or  foreign, 
that  is,  payable  out  of  the  klni^'doin.  A  similar 
distinction  is  made  in  the  United  States,  where, 
in  most  of  the  statc-s,  a  biU  payable  in  the  state 
in  which  it  ia  made  ia  cooiidered  to  be  inlaiid. 
T}iL'  material  dhitinetfon.  between,  foreign  and  in- 
land bills  is,  that,  on  inland  biUs,  a  protest  for 
non-acceptance  or  non-payment  is  not  usually 
necessary,  imd  that  less  dMuages  can  be  claimed 
in  conseqamoe  of  the  dishonour  of  the  bill,  if, 
indeed,  any  can  be  claimed.  Qenerally.  in  f^ict, 
if  not  universally,  only  the  face  of  the  liill  can. 
\  in  such  case,  bo  recovered  ul  the  drawer  or  iu- 
I  doreor.  In  one  reqpeet,  foreign  bills  mott  gen^ 
erally,  and  inland  bilis  and  promissory  notes  in 
I  many  places,  difffT  in  construction  from  the 
j  literal  import  of  the  terms  of  the  instrument  as 
I  to  the  credit  or  time  of  payment,  b<dng,  in  foot, 
■  payable  three  days  after  the  time  specified ;  these 
three  days  of  additioii.il  crt'dit  beinrr  allowed  un- 
der the  name  otgnux :  but  tliis  additional  credit 
is  often  ezprened  in  the  initmment  itself,  thus, 
— "  Pay  to  A.  B.  or  order,  in  wity  days  and  grace" 
which  is  equivalent  to  sixty-three  days.  An- 
other mode  of  expression  for  the  credit  to  be  al- 
lowed on  a  bill  is  by  the  word  umimc  Thus  a 
UU  is  drawn  payable  at  one  or  two  naances ;  and 
it  is  necessary,  in  order  to  ascertain  the  time  of 
pnymeut,  to  know  wh'it  period  is  meant  by  a 
usanoe,  and  this  will  vary  according  to  the  place 
ol  which,  and  on  which,  the  bill  is  ^wn.  Thus 
a  bill  drawn  in  England,  at  one  usance,  on  Am- 
sterdam, Rotterdam,  Altonn,  or  any  place  in 
France,  is  payable  in  one  calendar  month  from 
the  date;  on  Cadiz,  Bfodrid,  or  Bilboa,  in  two; 
on  Qenoa,  L^horn,  or  Venice,  in  three  months. 
— If,  on  presentment  of  a  bill  f  i  xchangc  to  the 
drawee,  he  refuses  to  accept  it  according  to  its 
tenor,  the  holder  has  an  vmmiMaU  canse  of  ac- 
tion against  the  drawer  and  indonerB,  and  may, 
on  iriviniT  them  notice  of  the  non-acceptancp, 
forthwith  demand  the  amount  of  the  bill,  though 
it  was  on  a  long  credit,  and,  if  it  liad  been  ac- 
cepted, he  must  have  waited  three  or  «dx  months 
for  his  money.  This  rule  is  perfectly  eqtiitablo, 
Bince  the  dra%vfr  and  indorsers  impliedly  ai^ree 
tiiat  the  dratt  shiili  be  accepted  on  presentment, 
and,  on  its  not  being  so,  their  promise  is  Tiolated. 
But  the  holder  ratist  give  notice  to  the  drawer, 
and  the  other  parties  to  whom  ho  wishes  to  re- 
sort, of  the  non-acceptance  or  non-payment  of 
the  bill  In  case  of  the  didionour  of  a  bill,  the 
holder  has  generally  the  right  to  recover  of  the 


parties  liable  to  him,  that  is,  the  drawer  and  in- 
dorsers, not  only  the  amoont  expressed  on  the 
fooe  of  the  fail],  together  with  the  expenses  of 

protest  and  interest,  but  something  in  addition. 

on  account  of  his  disappointment  in  not  having 
funJh  ut  tlic  pliice  uu  which  the  bill  iii  drawn, 

he  had  a  right  to  expect  The  rate  or  amomit 

of  this  damage  must,  as  is  evident,  be  very  vaii- 
ou?,  according*'  to  the  distance  of  the  places,  the 
credit  on  which  the  bill  was  drawn  (in  case  of 
protest  for  non-acceptance),  and  the  rise  or  fidl 
of  exchange  on  the  same  place  after  the  purbhaie 
of  the  bilL  One  rule  of  estimating  tlie  damage 
is  the  cost  of  re-exchange,  or  of  another  bill  oq 
the  same  plaoe,  with  the  addition  <^  one,  two^ 
^^-c,  up  to  twenty  per  oent.  damages.  In  other 
places,  no  regard  is  had  to  re-exchange,  but  the 
holder  recovers  a  certain  per  oent.  over  the  face 
of  the  bill,  by  way  of  damage,  and  this  rate  is 
the  same  whether  exchange  may  have  risen  or 
fullen  from  the  time  of  purchasing  the  bifl  to 
that  of  its  being  r(;turned  dishononnjd. 

Exchange  appears  to  have  been  known  an 
eiently  at  Tyre,  Oarthage,  Athens,  Oorinth,  ^ra- 
cuse,  and  Alexandria.   The  first  well-ascertained 
traces  of  it,  in  modem  times,  are  found,  subse- 
quently to  the  l^th  century,  in  some  of  the  pro- 
vinces of  France,  particalarly  at  the  fair  of  dnm- 
paguc.  It  was  brought  to  pecfoetiun  in  Italy.  Its 
great  utility  and  convenience  consist  in  it.<  ne?o- 
tiability.   Suppose,  for  lugtance,  a  number  cf 
persons  to  havi^  severally,  sums  of  money  depoe* 
ited  in  various  countries.   One,  whose  funds  ait 
in  South  America,  wishes  to  make  purchases  at 
St.  Petersburg ;  and  one,  who  is  entitled  to  tLi 
proceeds  of  a  cargo  at  St.  Petersburg,  wishes  to 
make  a  pnrdiase  at  CSanton;  and  anolber,  hav- 
ing funds  at  Canton,  desires  to  make  an  imj^T 
tation  from  South  America.    By  merely  ni:ikinj 
aud  delivering  a  blip  of  paper,  each  one  will,  iu 
effect,  transfer  his  funds  qoito  serosa  the  ^oba 
Another  advantage  of  exchange  is  the  facility  it 
affords  in  adjusting  balances.    Its  effect  in  this 
respect  may  be  illustrated  by  the  practice  of 
banks  and  hankers  in  some  particular  cities.  Ib 
London,  for  instance,  the  bankers  meet  at  a  ev- 
tain  hour  every  day,  to  pay  and  receive  payment 
uf  each  other's  checks ;  but  the  amount  actoaUj 
paid  will  hear  a  very  small  proportion  to  tbt 
whole  amount  of  the  cheeks,  since  the  greater 
part  is  settled  by  merely  cancelling  the  checks 
they  hold  against  each  other.    So  where  ail  the 
banks  of  a  city,  as  is  the  practice  in  many  oon- 
mereial  towns,  take  indiscriminately  eadi  other*! 
notes,  and  settle  the  balances  every  day,  they  all 
make  an  exchange  of  the  notes  which  they  hold 
against  each  other,  aud  only  pay  over  in  ^cie 
the  balances.  Tbnsy  by  the  payment  in  spsde  of 
a  comparatively  vmy  small  sum,  some  hundreds 
of  thousands  may  circulate  between  these  institu- 
tions and  their  respective  customers  and  depoe- 
itors.  In  the  sanm  manner  dm  balances  are  sd> 
justed  between  two  conuneroial  oonntric%  ersD 
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the  commercial  countries  of  the  world.  Amon;^ 
the  TBnona  merchants  of  the  United  Stat«i8,  for 
fantsno^  Bome  have  tent  gootte  to  Sn^and,  others 

t'l  France,  and  others  to  Holland,  and  each  one 
may  wish  to  import  trnods  t'rom  a  cmmtrv  other 
than  that  where  h'm  fuucLi  lie.    Uue,  accordingly, 

sdb  «xch«Bge  <m  Amsterdam,  and  bays  exobange 

on  London,  or,  which  is  the  same  thing  in  effect, 
as  far  as  he  is  concerned,  he  orders  his  corre- 
spondent at  Amsterdam  to  buy  exchange  on  Lon- 
diNifSiid  remit  it  thitber  for  his  (the  merohant's) 
account.    If  the  funds  which  some  merchants 
I'.ave  in  each  foreign  place  are  exactly  pqnal  to 
what  is  wanted  by  others  in  the  same  place,  the 
whole  tnuMaetidi  is  <mly  a  tnnsferamong  them- 
selves of  eadi  oiher*s  chums,  or  exchange,  and  no 
Imlanee  remains ;  whon'a<?,  withntit  this  facility, 
I  one  roust  order  specie  home  from  Amsterdam, 
'  which  the  other  would  purchase  of  him  to  ship 
it  to  London;  n  transaction  involving  much  de- 
lay. K'sides  the  f':«pvn.'!e  of  freight  and  in^nr- 
aiK-f.    But  still,  all  the  merchants  of  the  country 
may  wish  to  invest  or  jmy  greater  sums  ahroad 
!  tiuai  the  proceeds  of  all  the  exports  already  made 
I  or  maVing  from  the  countiyamonnt  to,  in  which 
cage  the  course  of  oxchfinj^e  is  said  to  he  asr;iin.<t 
tlie  country,  and,  in  this  case,  as  in  all  others 
^  where  the  qnantitf  of  an  artide  wanted  is  greater 
1  than  that  offered  in  the  market,  the  price  will 
'  rise,  and  foreign  exchange  will     r\)'ovo  par.  Po. 
if  the  quantity  of  exchange  demanded  on  any 
paiticahr  oomntry  is  greater  than  that  offered, 
the  rate  of  exchange,  in  respect  to  that  particu- 
;  lar  country,  is  unfavonmMe.  and  rises.    This  lias 
most  generally  been  the  case  in  the  United 
States,  in  respect  to  England.    So,  vice  verm^ 
I;  if  the  fonds  belonging  to  Americans,  in  any  par* 
ticnlar  foreign  country,  are  greater  than  the  sum 
j  wanted  by  other  Americans  to  make  payments  or 
'  i&Testments  there,  the  rate  of  exchange  with  that 
1.  per^ulsr  conntiyisfiivonmble,  and  the  price  of 
'  it  Mh.    And  it  is  to  be  observed,  that  what  is 
called  a  f<i,-o>frftl>ff  rate  of  oxchari!!;e  i?,  in  fact. 
I  wfatourabU  to  the  person  having  funds  abroad. 
I  w1ioiridisitore«]lMtb«tt«thome;for  hcmu^^t, 
is  tiiat  esse,  selly  al  home,  his  foreiprn  exdiangc, 
'I  f"T  a  smaller  sum  than  its  nominal  amount.  It 
ia  to  be  borne  in  mind,  therefore,  that  an  un- 
ftvouTsble  rate  of  exchange  is  not  necessarily 
disadvantageous  to  a  coomtrjr.  Tk>  fbUow  oat  the 
inquiry,  and  determine  in  what  circumptatices  it 
is  actually  disad van tageon 9  or  indifferent,  or  iu 
I      advantageous,  would  occupy  more  space  than 
<  *fi  csn  give  to  tiie  subject  But  we  perceive 
frf^tn  this  operation  of  the  system  of  exclian;j.", 
that  it  ig  only  necessary,  at  most,  to  ship  alirnnd. 
or  import  from  abroad,  in  specie,  the  actual  bal- 
asoe  on  tile  whole  aggregate  of  debts  and  credits, 
'  all  the  items  of  which,  as  far  as  they  offset  each 
other,  are  adjusted  by  exchange ;  and  it  is  by  no 
pM&as  always  the  case  that  this  aggregate  balan<^ 
>  fdi  in  specie ;  for  the  very  circumstance  of 
tte  riN  of  exdMUige  on  any  particular  country 
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may  make  the  trade  more  favourable,  and  induce  j 
shipments,  the  proceeds  <^  which  sre  drawn  for  > 
as  soon  as  the  shipments  are  made  ;  so  that,  in 

such  a  ca^     the  unfavourable  balance  may  be 
actu:diy  advantageous,  hy  promoting  trade. 

BILL  OF  LADING.  A  lueiuuiauduui  signed 
by  masters  of  ships,  aoknowledgmg  the  fcoelpt 
of  goods  intrusted  to  them  for  transportation. 
There  are  usually  triplicate  copies,  one  for  the 
I»arty  sending,  another  for  the  party  to  whom  | 
the  goods  are  sent,  and  the  third  for  the  captain.  ' 

BIN,  or  Bix.x.  Aooarsc  fixed  box,  or  structure  j 
rcsenililiii^^  a  large  open  chest,  or  crib,  for  hold-  j| 
ing  com  or  other  agricultural  produce.  The  com-  > 
bin  of  the  stable  contains  grain  or  other  proven-  j 
der  for  the  supply  of  the  horses;  the  yard-ban 
contains  straw  or  other  l)ulW  fodder  for  the  pup-  '; 
ply  of  the  animals  of  the  farm-yard ;  and  bins  of  I 
other  forms  contain  hojM,  bottled  wine,  or  Other  •  - 
matters,  and  are  called  hop-bini,  wine-bins,  &c  ; , 

BINDWEED,  — botanically  Conrolmt'us.  A 
large  gcntis  of  very  interesting  herbaceous  i)]ants, 
forming  the  type  of  the  order  Convolvulaceu).  , 
The  genera  of  thk  order  are  Betsia,  Oonvolvulus,  I 
Ipomoea,  Cressa,  Cuscuta,  Dicbondra,  Evolvulus,  | 
Pinetus,  Argyreia,  Calystegia,  Porana,  Morenoa, 
and  Falkia.  A  few  are  shrubs,  many  are  annuals, 
most  are  twining  plants  or  literally  bindweeds,  1 1 
several  arc  highly  medicinal  plants,  and  a  large 
prr'ji  .rtlAn  are  hi^rhly  ornamental,  '.vi*h  hand- 
some, showy  flowers,  which  expand  beneath  a 
play  of  sunshine.   Such  as  grow  among  agricul-  . 
tural  crops  have  creeping  roots  or  climbing  I 
sfeuiFt,  and  are  very  difTicuU   of  extirpation. 
8cammony,  jahip,  and  oth'  r  fir-i  *  -  i"'-  products  ' 
of  convolvuluceiu ;  and  several  .^timuiuliug,  and 

two  kinds  of  eatable  roots,  one  of  the  latter  the  | 

sweet  potato  of  America  and  the  south  of  Eu- 
rope, belonrr  to  the  jrenns  Ipomnpa. 

A  considerable  number  of  species  formerly  be-  i 
longing  to  the  genus  Convolvulus  have  been  | 
assigned  by  modern  botanists  to  the  genera  Ipo- 
moea and  Calystegia,  and  must  still  T>e  regarded  i 
as  strictly  bindweeds.    The  number  of  species,  i 
i^till  rcg-arded  by  aU  botanists  as  true  convolvuli,  j 
is  about  200;  and  of  these,  one  grows  wild  as  a  | 

trouMesome  weed  in  r?rcnt  T?ritain,  one  is  a  me-  , 
dicinal  plant,  and  nearly  sixty  are  cultivated  in  > 
British  gardens,  a  few  as  cunosittcs,  but  most  as 
elegant  flowering  pUnts.  One  of  those  grown  in  , 
Britain  is  a  biennial;  eleven  are  annuals;  and  1 
the  others  are  variously  hardy,  greenhouse.  f»r 
stove  perennials.    We  can  afford  to  take  special  ' ' 
notice  of  only  a  few  of  the  most  interesting  or  1 1 
best  known. 

The  corn-field  bindweed,  Couvolvuhtx  arrf»n's,  i  i 
is  a  perennial  twiner,  has  usually  a  flesh-coloured  ' 
flower,  blooms  from  June  tQI  September,  and 
generally  attains  a  height  of  about  18  inches.  It 
is-  var'oiisily  ciill"d  witlnvind,  grav;!  hindwocd,  i 
smaller  field  bindweed,  and  devil's  guts ;  and,  in 
spite  of  possessing  much  beauty,  is  abhorred  by 
both  farmers  and  gardeners  for  its  great  annoy^ 
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ance  m  a  weed.  It  very  frequently  occurs  on 
gravdly  lands  and  on  all  sorts  of  dry  soil,  whether 

light  or  heavy ;  and  is  usually  an  indication  that 
a  stratum  of  gravel  lies  under  the  surlace.  Its 
root  is  creeping  and  ramified,  and  strikes  very 
de^;  its  itenkt  ir»  mimeroai  and  wetk,  trailing 
along  the  ground,  and  twisting  themselves  round 
neighbouring  plants;  its  leaves  arc  triangular 
and  arrow-pointed ;  and  its  flowers  are  produced 
from  the  aide  of  the  bnmehee,  eedi  o«i  the  top  of 
a  long  footittlk,  and  they  haTe  a  fregzenoe  like 
the  flowers  of  the  heliotrope,  but  fainter,  and 
display  great  diversity  of  delicate  tinting,  from 
ilmoet  puve  white,  through  all  the  shades  of 
flesh-colotir,  to  the  most  beautiAil  pinlc,  with 
yellowish  plaits  an  J  stains  of  crimson.  An  enthu- 
siastic florist  admiring  these  exquisite  flo-n-ers,  as 
he  detects  some  among  any  crop  of  the  kit- 
oheifcijardcny  muI  a  plodUing  operative  gatdener 
gazing  on  the  same  flowers  as  the  production  of 
j  one  of  tlie  m x^t  stubborn  weeds  with  which  he 
,  has  to  couteud,  display  a  most  ludicrous  contrast 
of  attitude  end  ezpreeiioa,  and  might  form  not 
a  bad  subject  for  the  pencU  of  a  oomio  painter. 
This  plant  U  indeed  an  excessive  pest  to  both 
gardener  and  larmer, — especially  to  the  ktter ; 
and  eeema  to  have  feoeiTod  its  strange  name  of 
devil's  guts  from  its  power  of  tormenting.  Mr. 
Lisle,  after  observing  that  he  believes  it  to  pro- 
pagate itself  in  pasture  ground  chiefly  by  its 
roots^  and  in  arable  land  Ivy  ite  seeds,  assigns  as 
a  reason  why  it  is  most  a|»t  to  muftiply  in  strong 
clayey  soils,  that  the'^n  arc  nsTudly  ploughed  in 
winter  or  not  earlier  than  spring,  and,  so  far  from 
being  cleansed  as  if  ploughed  in  summer  Callow, 
suffer  an  aheolate  mvdtipUoation  of  tlm  bindweed 
from  the  stirring  and  separating  of  its  roots  and 
offsets.  "  I  have  known  in  this  case,"  says  he, 
"  clay  land  lolded  for  barley,  and  particularly  that 
part  of  it  wliiohi  waiUng  for  the  folds  going  over 
,  it  Inst,  was  latest  fallowed,  bring  up  so  great  an 
•  increase  of  withwind,  that,  though  the  spring  and 
summer  had  been  very  dry,  every  stem  of  bwley 
had  a  withwind  round  it  As  the  field  brought 
up  a  crop  of  this  com,  it  brought  up  with  each 
plant  its  enemy,  which  would  eat  it  out,  pull  it 
down  before  it  could  ripen,  and  thereby  prevent 
the  filling  of  the  grain.  The  crop  is  also  greatly 
haiaided  here,  after  it  is  cut,  by  the  danger  it 
must  run  by  being  in  swarth  till  this  weed  is 
withered|  before  it  can  be  carted.  Again,  near 
the  rad  of  the  first  summer,  after  the  first  year 
of  a  crop  of  hop-dover,  whidi  I  fed,  that  is  about 
the  beginning  of  August,  I  fallowed  a  ground  for 
wheat,  then  dunged  the  fallows,  nnd  sowed  uiy  , 
wheat  before  ^Michaelmas.  I  had  a  very  good 
crop  of  wlieat ;  bat  a  withwind  oame  up  to  every 
pbnt ;  Ro  that  had  it  been  a  wet  and  cold  sum- 
mer, instead  of  a  hot  and  dry  one  as  it  chanced 
to  be,  my  corn  would  have  been  pulled  down  and 
lodged,  while  green  in  the  ear,  and  in  the  milk, 
and  ooald  not  then  have  filled  in  body  and  flour, 
I  but  must  liave  lieen  of  the  nature  of  blighted 


corn.    The  increase  of  the  withwind  here  was, 
without  donb^  oeoasioned  by  the  laying  down  , 

this  ground  only  to  one  summer-seed  after  the 
hop  clover  was  sown,  when  it  had  borne  three  or 
tour  crops  of  summer  coru  after  its  wheat  crop  -, 
for  by  the  winter  ploughings,  the  oAeti  of  the 
roots  of  weeds,  and  their  eecdg,  weca  prepa- 
gnted.     I  c^'ild  not  conveniently  destroy  thm 
roots  or  seeds  by  giving  the  ground  a  seasonable  . 
sanuner-&Uow  in  the  beginning  of  June,  beeaaae  ; 
I  should  then  have  lost  the  fruits  of  my  hop  i 
HnVfT  crop,  by  pi  nihing  it  in  at  the  beginning  ' 
of  tho  first  summer;  though  this  would  have 
contributed  much  to  the  killing  of  the  withwind; 
whereas  by  delaying  the  fallowing  three  months  , 
longer,  to  the  beginning  of  August,  when  the  ' 
sun  had  lost  its  strength  to  bum  up  the  r<»t? 
and  niikll  the  seeds,  and  it  was  too  late  for  thu 
groand  to  lie  long  to  a  frllow,  the  duig  laid  en 
the  fallows  gave  new  life  to  the  roots  and  seeds." 

The  ficanmiony  ^indweed,  ConvoleiUut  tenm- 
monia,  is  a  hardy  twining  perennial,  and  was  in- 
trodueed  to  Chreat  Britain  hvok  the  Levant,  te> 
wards  the  close  of  tho  16th  c^toiy.    It  is  a  > 
native  of  Syria,  Mysia,  Cappadocia.  and  Cochin 
China,  and  is  particularly  abundant  on  the  moun- 
tains between  Aleppo  and  lataeheki   Ite  root  ia  ' 
tapering,  three  or  four  feet  in  length,  from  three 
to  four  inches  in  diameter,  covered  with  a  light 
grey  bark,  and  contains  a  milky  juice  ;  its  steias 
are  sbnder,  numerous,  and  fipom  15  to  SO  frst  ia 
length ;  its  leaves  are  nnooth,  arrow-shaped,  and 
bright  green,  and  stand  up'  n  hmg  f  .otstalks ;  and 
its  flowers  are  yellow,  white,  or  purple,  and  funnel- 
shaped,  stand  in  pairs  upon  pedicles,  and  bkxM 
in  July  and  August    The  powerftdly  dfsatis 
piirtrativn  drug  Called  Bcammony,  or  resincTis  gum 
sciiinmony,  and  used  by  dni;^i;ist>:  as  an  ingre- 
dient in  some  of  their  piil^  is  obtained  from  the 
roots  of  this  plant,  and  imported  prinoipally  froa 
Syria.  —  Both  the  jal^p  and  the  sweet  potato 
bindweeds,  Con^^olvidm  Jalapa  and  Coprrjffultu 
batata*,  the  former  producing  the  well  iuiown 
jalap  of  the  drug  shops,  and  the  roots  of  tiie  ht-  , 
ter  constituting  the  well  known  sweet  potato^  ' 
rank  in  modern  times  aa  ipeoKMi.    See  the  ar* , 
tide  Ipomsa. 

The  great  hedge  bindweed  or  bearbind,  forosriy 
called  C'onvolvidm  tepium,  but  now  usually  called 
Califittgia  sepium,  is  a  perennial  twining  weed  of 
Great  Britain,  beautiful  for  its  fluwers,  but  an- 
noying for  ite  weedy  and  twining  habit  Its  rosis 
are  long,  rather  fleshy,  and  wt^sively  creeping ; 
its  stems  are  smooth,  leafy,  and  soraeM  hat  braiich- 
ed,  and  grow  usually  to  the  height  of  about  6 
feet,  but  sometimes  to  the  height  of  10  or  12 ;  its  . 
leaves  are  arrow-shaped,  and  seem  as  if  torn  at 
the  base;  and  its  flowers  are  large,  lolitarr.  and 
white,  and  flourish  from  June  till  Septcml>or  A  i 
variety,  called  Caij/iUgia  sepium  ifiaanuUa,  I 
reddish  flowere  of  an  uniform  fieah  or  rossealaar. 
The  great  hedge  bindweed  grows  luxuriantly  at 
the  bottom  of  moist  hed|B^  in  osier  hoit%  iawn  I 
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thickets,  and  in  other  aimiUr  plaoes  whcro  it  cau- 
I '  not  easily  be  mohed ;  but  when  it  appears,  as  it 
!  too  often  does,  on  open,  clear  pieces  of  ground,  it 

maj  be  effectuaUj  destroyed  by  sedulous  hoeing 
'  through  a  period  of  three  or  four  months ;  for 
,  when  its  stems  are  broken,  a  milkj  juice  flows 
I  oat,  and  oookboos  the  not  to  beeooM  ttsliMifted 

and  to  die. 

'  The  soldanella,  or  sea  bindweed,  or  sea  bear- 
■  >  biud,  furmerl/  cuHud  Convolvultu  soldaneUOf  but 
'  now  waDy  ctlled  Cafytt^  jsMmiiflb,  it  an 

I  erergreen  perennial  of  tlie  sea  beaches  of  munj 
'  parts  of  England,  Its  roots  are  white,  stringy, 
I  nomerous,  and  extensively  creeping ;  its  eteuis 
or  weak  trailing  branches,  are  round,  pnrpUih 

■  gNM^a»d  from  one  foot  to  two  feot  long,  and 
'  twine  around  neighbourin'?  pl'^nts  in  iho  same 
I  manner  as  common  bindwi^udj  its  leaves  are 

'  altenttte»  kidney-shaped,  and  alxmt  the  of 
'  those  of  the  lesBcr  celandiiiB^  and  atand  on  long 
,  footstalks ;  and  its  flowers  are  somewhat  boll- 
•i  shaped,  comparatively  large,  v^ry  beautiful,  of  a 
,  delicate  purplish  pink  with  pale  yellow  atreaka, 
irtanding  on  long  solitary  footstalks,  appearing  in 
j  June  and  July,  and  expanding  only  in  the  sun- 
'  shine.  When  either  the  stem  or  the  root  is 
broken,  a  milky  juice  exudes.  Ilerbalists  and 
old  pnetitionersaBed  this  plant,  under  the  name 

of  soldantUa  or  -;i  :i  Lnissica,  :v.s  a  brisk  pnr:TrLtive 
'  for  the  enrc  of  dropsy  antl  rheumatism.     l  iio 
genend  method  of  exhibition  was  a  deouctiun  of 
,  the  whole  of  tfao  freah  plnnti  witli  a  teiw  oloves, 
in  ale  or  faMT;  bat  the  purging  action  resembles 
that  from  scammony,  and  is  much  too  violent  for 
persons 'm  bad  health  or  of  a  weak  constitution. 
The  jaice,  if  ooUoeted,  and  allowod  to  oacdooate, 
hardens  into  a  substance  resembling  aoammony. 
The  Canary  bindweed,  ConroliHiJas  m.-fft'/'n.v.f, 
I  is  a  tender  evergreen  twiner.  It  grows  uaturally 
( in  tta  Chmarf  Idiiida,  and  wm  introdaoad  to 
Great  Britain  nenr  the  end  of  the  17th  century. 
Its  root  is  strong  and  filirous;  its  stems  are 
woody  and  twining,  and  divide  into  smaller 
stems  which,  if  supported,  rise  to  the  height  of 
20  feet;  its  leaves  are  softy  baiiy,  and  oblong 
heart-shaped  ;  and  its  flow  r=;  nre  i^rndurod  from 
the  wings  of  the  leavi-s,  stand  solitarily  upon 
i  footstalks,  are  UHually  of  a  purple  or  pale  blue 
I  oolonrt  hut  in  ons  fnrietj  are  while,  and  Uoom 
'  from  May  till  September.   This  plant,  in  conse- 
qnence  of  its  having  green  leaves  throughout  the 
year,  is  a  charming  winter  inhabitant  of  the 
1  gnoiihoiiae ;  hat  thoa^  it  needs  only  ths  same 
I  protection  as  a  myrtto,  it  will  not  live  in  the 
<>pen  air.    It  may  bo  propagated  from  either 
aeeds,  cuttings,  or  layers. 

Tbs  beantiihl  bine-margined  annnnl  bindweed, 
niaaUy  though  improperly  called  Convolvulus 
Minor,  and  even  its  white-flowertd  variety,  often 
but  improperly  called  Convolvulus  Alba, — these 
plants,  tiie  Commimim  irMar  tod  the  Comml- 
'  nhu  tricolor  aOi/lonu  of  botanists  are  so  very 
'  CVsiaUj  known  MDOoiit  eTsn  oottage  floriatSi 


as  to  need  no  description. — ^The  great  annual  j 
purpU  bindweed,  and  its  flesh-ooloared,  vmrie-  j 
gated,  and  white^oweved  Tarietiee,  are  also  well 

known  under  the  erroneous  name  of  Conrohtihcs  ; 
major;  they  were  formerly  designated  by  bo-  , 
tanists  Convolvultu  purpurea,  but  are  now  ranked  \ 
as  ipomoeas  ;  and  thejr  osoally  grow  twininglj  i 
to  tL:  huight  uf  about  10  feet,  and  have  a  very  i 
elegant  and  showy  appearance. — The  ehief  of  the 
other  ornamental  cuuvuivuii  at  present  cultivated 
in  tho  garden*  of  Britain  are  the  haidj  annual 
Convolvulus  ditcolor,  C.  hirtus,  C.  disectus,  C.  nil,  ' 
and  C.  penfnptfahide;^, — the  hardy  perennials  C. 
spit/iomcea,  C.  althasoides,  and  C.  liiieaiut, — the 
greenbooao  woodjr  perennials^  0.  ensMttm,  C.  Aa»- 
tatw, — and  the  stove  perennials,  C.  JhffdlifitrmUf 
C.  glafyer,  and  C.  sptcioms. — Miller' i  Dictionar^f.—  ' 
Maw€*»  Calendar. — Lotidon't  Hortm  Britannicus. 

Hiidiandnj — Thomson't  Materia  Medico.  j 
lUNDWEED  (Rough),  —  botanically  SmUax  i 
atpera.   A  hardy,  deciduous,  dimoiotts,  climbing 
plant,  of  the  smilax  genus.  It  is  sometimes 
called  prickly  bindweed,  and  sometimes  Italian 
smilax.  It  is  a  n.ative  of  Sicily,  Italy,  Spain,  and 
France,  and  was  introduced  to  Europe  about  the 
middle  of  the  17th  century.   Its  root  is  long,  j 
oreeping,  white,  and  fleshy;  its  stems  are  nnmer-  | 
ous,  slender,  angnlar.  provided  w  ith  claspers,  and  I 
armed  with  strong,  short,  crrioked  spines,  and.  if  !  j 
supported,  grow  to  the  height  of  ten  or  twelve  i 
feet;  its  leaves  are  oordat^  aonteiy  pointed,  in-  | 
dented,  of  a  fine  dark  green  colour,  with  short  j 
spines  on  their  edges,  and  standing  on  somewhat  | 
long  petioles ;  and  its  tio^vers  are  inconspicuous,  !  '< 
grow  from  the  wings  of  the  stalks,  and  appear  in 
Jone  and  July.    A  principal  variety  of  it,  S.  A. 
aurin/ftfa,  is  distinguished  by  ear-shaped  leaves* 
B1M)WITU.  SeeCixxATis. 
BINN.  BaeBiir. 

BIBCH,— botanioally  BdvkL    A  genus  of 
hardy  timber  and  ornamental  trees  and  shrubs,  | 
of  the  amentaceous  tribe.   It  forms  the  type  uf  ;  * 
one  of  the  subdivisions  of  that  tribe,  comprising  j 
the  genera  Jietula,  Carpimu,  Alnutf  and  Ottrya.  | 
Tliis  subdivisi'in,  called  Betulineas  or  Botulacea?, 
is  distinguished  from   all  other  amentaceous  j 
genera  by  its  llHt,  one-sided,  two-celled  mem-  j 
hranoos  froit,  and  by  its  pendnlous  ovules;  and 
it  is  exceedingly  well  represented  by  the  com-  • 
mon  or  white  birch.    All  the  species  are  either 
trees  or  shrubs,  and  grow  ind^enously  in  only  i 
the  solder  parts  of  the  world. 

The  bird^  genus  comprises  about  nineteen  spe- 
cies, exclusive  of  varieties ;  it  occupies  at  once  a 
conspicuous,  an  ornamental,  and  an  useful  place 
in  the  sylva  of  the  northern  hemisphere  noiih  of 
the  tropics ;  and  it  is  known  to  the  popular  eye  ; 
by  it'!  '^hining  barl:,  its  neat  small  leaves,  and  its  i 
profubion  of  spray,  and  characterized  to  the  eye 
of  a  botanist  by  the  conformation  of  its  fVnit,  vul- 
garly called  birch  seeds^— ^a  soales  lieing  thin 
and  Uueo-lobed,  and  the  fruits  snbtraded  by  them 
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being  fiat  and  furuUhed  with  stykti  aud  thin 
wings.  One  of  the  species  is  sa  evergreen  un- 
dershrub  ;  five  are  deciduous  shrubs,  of  from  4 
to  6  feet  in  height ;  and  all  the  others  are  deci- 
duous trees  of  Irom  10  to  70  feet  in  height. 

The  common  white  Mreh,  Betvla  alba,  is  ft  na- 
tive of  the  muist  woods  of  Great  Britain;  it  is 
fouml  in  the  highest  hititude  or  limits  of  the 
growth  uf  trees;  it  occurs  in  the  south  of  Eu- 
rope, only  at  ft  eonsiderftble  elevation  upon  lofty 
mountains ;  ftnd  it  extends  eastward  in  Asia  to 
t!iu  Altai  mountain''.    Its  stem  attains  a  very 
vuriuus  height,  according  to  soil  aud  climate, 
I  from  that  of  a  stunted  shrub  of  only  a  few  feet, 
I  to  that  of  a  fine  tree  of  about  70  feet ;  its  brandies 
are  erect,  warted,  downy  when  young,  and  never 
afterwards  smooth ;  its  leaves  are  ovate,  serrated, 
,  and  somewhat  rhomboidal,  aud  stand  upoudo way, 
aonte  footstalks;  and  its'  catkins  are  pendulous, 
and  appear  in  April,  May,  and  June.  But  it  is 
'  80  universally  known  in  Uritain,  both  as  a  singly 
1  growing  tree,  as  a  frequent  member  of  woods, 
'  and  as  the  sole  constituent  of  many  uphund  cop* 
pices,  that  it  does  not  need  to  l^e  minutely  de- 
scribed.   Though  tisnnlly  of  humble  stature,  it 
I  sometimes,  in  favourable  situations,  attains  a 
I  stately  height ;  and  though  diseateemed  as  a 
living  tree,  and  often  put  to  degrading  USes  as 
timber,  it  is  capMljle  of  being  rendered  emi- 
nently ornamental  and  not  a  little  useful.  Its 
form  is  spruce,  light,  and  el^ant;  its  spray  is 
'  even  more  elegant  in  winter  tiian  its  foliage  in 
summer;  and  its  stem,  except  in  old  age,  has 
picturesque  touches  of  brown,  yellow,  and  silver)' 
white,  which  cuutrauit  agreeably  with  the  foliage, 
j  and  are  good  subjects  for  the  pencil's  imitation. 
I  It  flourishes  OH  loill  which  are  nearly  barren  to 
any  other  lar<?e  economical  vegetation  ;  and  it 
,  grows  at  a  higher  elevation  on  the  mountains  of 
I  tiie  Sootttdi  HighlandSf  than  any  other  tree  ex- 
cept the  mountain  ash.   In  ravines  inaccessible 
to  cattle,  it  flourishes  at  the  height  of  upwards 
j  of  1,500  feet  above  seaplevel;  and  so  far  from 
I  becoming  deteriorated,  it  actoallf  inoreases  in 

value,  with  the  altitude  of  its  sttuation. 
;  I      The  birch  does  not  make  a  compensating  re- 
: '  turn  on  land  fit  for  the  more  profitable  timber 
,  trees ;  yet  is  productive  on  very  wet  or  springy 
(  land,  and  highly  remunerating  on  poor  elevated 
I '  soils;  and  it  lias  heeti  known  to  afford,  in  ten  years, 
i    a  return  of  ten  {)ounds  per  acre  on  land  so  sterile 
as  to  be  capable  of  producing  nothing  else  but 
moss.  It  throws  off  ft  delightful  odour,  espedftlly 
ftf^r  rain  or  heavy  dew ;  and  a  few  trees  of  it 
plaiitcd  near  a  house  fill  :tll  the  surrounding  air 
I  witii  an  agreeable  fragrance.   The  gum  which 
I  occasions  this  firagraace  covers  the  buds  in  win- 

I  ter  and  spring,  and  abounds  in  the  bark  ;  it  is 
j    glutinous,  inflaninialile,  and  highly  odoriferous  ; 

Aud  it  is  extracted  by  the  Germans  and  the  Kus- 

I I  siass  in  the  form  of  an  oil,  and  might  probably 
be  used  with  great  advantage,  as  a  substitue  (or 

j  I  butter  and  tar,  in  the  emeanutg  of  sheep.  The 


oil,  '  says  i'aiius  m  his  Flora  Russica,  is  pre- 
pared flrom  the  white  baik,  dther  taken  frem 
the  live  tree,  or  collected  from  those  that  are 
putrid  in  the  woods.  It  is  best  made  from  the 
latter,  because,  from  the  putrefaction,  it  is  freed 
from  tihe  inner  bark ;  and  the  eztomal  white 
bark  remains  uncorrupted  for  ages,  as  appeals 
by  the  old  liurial-places  at  Jamaica,  and  the 
vaults  of  the  very  ancient  castle  of  Moscow, 
which  I  observed  w«e  covered  with  birch  baik. 
The  bark  is  gathered  into  a  heap,  and  pressed 
into  pits  made  in  the  shape  of  a  funnel,  prepared 
in  clay-soil ;  and  when  set  on  tire,  it  is  covered 
with  turC  The  oil,  distilling  through  the  clay 
hole  at  the  bottom  of  the  ftumd,  drape  into  a 
Vessel  placed  to  receive  it;  and  it  is  then  tunned 
into  casks  made  of  the  hollowed  trunks  of  tref?. 
The  pure  limpid  oil  swims  at  top,  aud  i«  in  ibe 
greatest  request  for  anointing  leather,  on  a»> 
count  of  its  antiseptic  quality.  The  residuum  is 
thick  and  sooty,  and  is  enipliyed  for  various 
common  purposes."  The  Kussians  employ  the 
oil  in  tanning  and  perftoning  their  hmther;  aid 
the  ancient  Gauls  appear,  from  a  passage  in  Pliny,  1 
to  have  obtained  and  applied  the  oil  in  the  ?amf> 
manner  as  the  modern  Russians.  The  oil  is  skv 
a  powerM  vermifuge ;  and  la  used,  in  Uthnaaia  . 
and  Courland,  for  curing  itch  nnd  deitroTtag  ' 
vermin  in  cattle. 

The  bark  of  the  birch  contains  a  oonsiderabk 
proportion  of  taimin,  and  is  sometimes  peeled  for 
the  uses  of  the  tanner ;  yet  in  the  ooppifles  of  I 
Perthshire,  Stirlingshire,  Dumbartonshire,  and 
some  other  dibtricts  in  which  it  abounds,  it  is  not 
reckoned  worth  the  labour  of  peeling.  The  Li^  I 
landers  suflokntly  tan  the  akina  of  rdn-deer  to 
render  them  almost  impermeable  by  water,  by 
cutting  birch  bark  into  small  pieces,  macerating 
these,  boiling  them  in  water  with  a  little  sail, 
repeatedly  plunging  the  skitts  in  the  warm  ds* 
coction,  and  then  steeping  them  during  several 
days  in  the  decoction  cooled.    A  very  pleasing 
and  refreshing  bevera^  called  birch  wine, 
made  from  the  sap  of  the  birch ;  and  the  sap,  for 
this  purpose,  is  obtained  in  the  same  manner  as 
that  of  the  .\nierican  maple  fi>r  the  manufacture 
of  sugar. — The  timber  of  the  birch,  when  the 
tree  attains  considerable  size,  is  used  for  gates, 
hurdles,  artidee  of  turnery,  deepera  for  railways 
props  for  coal-pits,  and  various  other  purposi?! 
Rut  by  far  the  greater  portion  of  birch  trws  in 
England  never  rise  above  a  dwartisih  height,  and  < 
we  used  principally  for  fuel,  for  the  raannfaetoie 
of  Itemed  charoMd,  and  for  producing  soot  as 
an  ingredient  in  jM-inters'  ink.     In  the  blwakcr 
districts  of  the  Scottish  Uighlands,  the  timber  of 
many  of  the  houses  is  birch,  the  rude  implemeali 
of  husbandry  are  made  of  birdi,  the  favourite 
fuel  is  birch,  and  the  only  skreon  of  the  araWc 
plots  or  shelter  from  the  piercing  blasts  whick 
sweep  the  moantaine  and  the  glens  is  bird ;  to 
that  this  tree  may  almost  be  pronounced  a  coo- 
ditiea,  if  aot  ef  eiiste&os^  at  least  of  dviliiatka 
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in  these  districts.   The  Swcfli  s,  th"  Norwegiann, 
aad  the  Fiolandars  find  it  quite  valuable 
the  Seottidi  Hig^ilaiiderB,  and  uie  iti  timher,  its 
bukf  tto  leaves,  and  its  sap  for  a  great  variety  of 
purposes, — the  titnber  in  particular,  for  imple- 
ments of  husbandry,  for  articles  of  furniture,  for 
bowk,  for  plates,  and  for  spoons, — and  the  bark 
for  boxes,  basketl^  ttid  MOldals. 
'    The  pendulous,  weeping,  or  lady  birch,  Betnin 
'  pfjidula^  is  regarded  by  sooio  botanists  as  a  vari- 
I  ety  of  the  common  birch,  and  by  others  as  a  separ- 
I  tte  speoiM.   It  grom  wUd  in  Oreat  Britda  md 
I  the  comparatively  cool  parts  of  Continental  Eu- 
rope; and  has  similar  phytolo^cal  habits  and  a 
similar  height  to  the  common  birch.    But  its 
•pray  is  longer  Mul  more  dender;  ita  foiiage  and 
I  lower  branches  are  pentik  like  those  of  the 
I  weeping  willow,  and  nro  put  in  motion  hy  the 
gentlest  breeze ;  its  young  branches  are  perfectly 
;  anootli,  and  have  little  peariy  specks ;  its  lesves 
are  Oflfte,  acute,  and  sometimes  hairy ;  its  cat- 
j  Hos  are  pendulous  ;  and  altogether  it  is  far  moro 
'  picturesque  than  the  common  birch,  and  when 
|,  agitated,  is  well  adapted  to  characterise  a  etorm, 
« to  perform  any  office  in  landscape  wliidi  is  ex- 
pected from  the  weeping  willuw." — The  Pontic 
birch,  Bef'da  jioniica,  is  also  regarded  by  some 
botanists  as  a  variety  of  the  common  birch,  ind 
hf  others  as  a  distinct  species.  It  was  introduoed 
to  Great  Britain  from  Turkey,  and  never  attains 
!  %  greater  height  than  that  of  a  tall  sliruii  (ir  low- 
tree;  but  in  other  respects,  it  dillers  from  the 
eommoii  Mrch  only  in  haTing  a  few  straggling 
burs  on  its  leaves  aad  petioles,  and  in  possessing 
\  a  portion  of  the  drooping  habit  oi  Bf^tidaptndula. 
—Three  varieties  of  the  common  birch  are  well-es- 
j  tabUshed,  and  usnallj  attain  the  same  height  as 
'  die  tree, — the  warty  birch,  Bet  f da  alba 

.  WTvcos'r,  -  thr  J  >alecarHan  bireh,  /?.  <i  Ja!>ic>irli- 
i  CO,— and  the  long-fruited  birch,//. a.  inacrooarpa; 
'  Imt  ^  second  and  the  third  of  these  do  not 
grow  wild  in  Great  Britain. 
The  poplar-kaved  or  American  white  birch, 
1  Hetida  populi/oiia,  is  a  native  of  the  portions  of 
I  j  North  America  which  extend  from  New  Jersey 
I  to  Osaada,  and  was  introduced  to  Great  Britain 
about  the  middle  oflast  century.     It  somewhat 
closely  resembles  the  weeping  birch,  yet  possi'«fi('« 
distinct  oharacteriiitioB,  and  seldom  attains  a 
!  :  hdghtof  aofeet.    It  is  of  ray  small  value  for 
its  timber,  and  recommends  itself  only  by  the  pe- 
culiar character  of  its  foliage.    Its  branches  are 
.  frc>e  from  hairs  i  its  stem  is  very  much  marked 

I  with  rssinoas  warts;  its  bark  cannot  be  divided 
into  lamins  like  that  of  the  common  birch  ;  its 
leaves  are  triangular,  and  doubly  serrated,  and 

,  Btaod  on  long  petioles ;  and  its  catkins  and  spray 
snpsadnhms. 

I I  The  teU  Uvdi,  i^eftt/a  e^rc^L^,  abonnds  on  cool 
rich  soils  in  Nova  Scotia,  Xew  Brunswirk.  Maine, 

,  tuid  neighbouring  district  and  was  introduced 
'  teOfest  Britain  in  1767.  Its  stsm  is  straight, 
'  sf  nesi^  aaifbna  giith,  and  unbcanohed  to  a 


height  of  30  or  40  feet ;  its  extreme  altitude  is  j 
usually  about  GO  or  70  feet,  and  th©  girth  of  its 
stem  about  6  feet;  its  bark  has  a  bright  golden 
yellow  colour,  and  often  divides  into  very  iine 
stripes,  which  remain  attached  to  the  Tiiiddle, 
and  roll  themselves  backward  at  the  ends;  its 
young  shoots  and  newly  unfolded  leaves  are 
dowuf ;  its  full-grown  leaves  are  smooth,  point- 
edly-ovate, sharply  and  irregularly  serrated,  and 
about  ',)\  inches  lung  and  2\  inches  broad  ;  and 
its  (Atkins  are  short,  thick,  erect,  and  nearly  ses- 
sile. It  exhibits  a  nearer  resemblance  to  Settda 
nvjra  than  to  any  other  species,  but  is  distin- 
guished by  its  simply  serrated  leaves,  and  its 
thicker  and  more  hairy  catkins.  Its  young 
shoots,  its  bark,  aad  its  leaves,  have  an  agree- 
able taste  and  odour,  but  lose  them  l^*  drying. 
Its  timber  is  inferior  in  both  apponmnce  and 
quality  to  that  of  the  black  birch,  and  is  lighter 
ooloQJwd  and  less  serviceable  than  that  of  the 
soft  birch ;  yet  it  possesses  considerable  strength, 
and,  when  well  polished,  makes  handsome  furni- 
ture.— The  yellow  birch,  Betula  lutm,  is  very 
generally  confounded  with  the  taU  birch ;  but 
though  a  native  of  the  same  regions,  and  closely 
resembling  it  in  the  remarkable  and  very  beauti- 
ful colour  of  its  bark,  it  possesses  distinct  char-  \ 
actcristics,  and  usually  attains  a  height  of  only  ! 
about  20  feet 

The  black  birch,  Betida  vi/ym,  Is  a  native  of 
the  southern  states  of  North  America,  and  par- 
ticularly abounds  in  Yirgiutu  ;  uud  it  was  intro- 
duced to  Great  Britain  in  1736.  It  usually  at- 
tains  a  height  of  about  60  feet.  Its  branches  arc 
spotted,  and  less  numenjus  than  those  of  the  other 
species ;  and  its  leaves  are  comparatively  broad,  i 
and  grow  on  long  footstalks,  and  give  a  sort  oP  ; 
dignity  to  the  appearance  of  the  tree.   Mar>hall,  ' 
writing  about  od  years  ago,  says.  "  As  tlie  black 
Virginian  birch  is  naturally  of  upright  and  swifb 
growth,  and  arrives  at  so  great  a  magnitude, 
Hanbury  thinks  it  ought  to  have  a  share  among  | 
onr  forest  trees,  and  to  }je  plunted  for  standards  , 
in  open  places,  as  well  as  to  be  joined  with  other  ' 
tre^  of  its  own  growth  in  plantations  more  imme- 
diately designedforrelazationand  pleasure."  This 
species  has  been  very  generally  confounded  with 
the  woolly,  the  ri-d,  the  paper,  the  pliant,  and  the 
poplar-leuvC'U  bpecies ;  and  in  some  iat»tauces,  has 

been  pronounced  a  epeciee  including  these  as  j 

varieties.  In  fact,  the  species  most  commonly 
sold  in  the  nurseries  of  Great  Britain  under  the 
name  of  black  birch  ur  lietula  nigra  is  the  paper 
birch  or  Beiida  papyraeea. 

The  woolly  birch,  B^ula  lanulom,  abounds  in  . 
Maryland,  Virginia,  Georgia,  and  the  Gurolinaa, 
and  was  introduced  to  Great  Britain  in  l6l  7.  It 
grows  only  on  the  banks  of  rivers,  and  frequently 
attains  a  height  of  70  feet,  with  a  stem-girth  of 
from  6  to  9  feet.  The  shouts  and  liraiiches  of 
not  more  than  two  years  old  are  covered  with  a 
short  thick  down;  and  tbe  bark  of  tiiie  young 
stem  and  branches  has  a  reddish  or  cinnamon 
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oolour.   The  head  or  general  naii  of  the  full- 1 
grown  treo  is  largi\  but,  in  conpoqncncc  of  tlie  j 
■   branches  being  rcranrkabljr  thick,  it  has  not  a 
tufled  appearance ;  the  old  stem  and  the  largest 
branches  are  covered  with  a  thick,  greenish, 
deeply-furrowed  L.-n  k  ;  tlu-  iniddle-n^'orl  Imiiiclies 
are  covered  with  a  brown,  wliite-BpotteJ,  slightly 
^   uneven  bark;  the  twigs  which  terminate  the 
I  Imuiofaes  tM  loBf ,  flexU^,  paidiilou<>  miooth, 
I    and  plofisy  ;  the  kaf-stulks  :trc  short  and  covered 
with  do^vn  ;  the  leaves  are  ;j:^recni;^h  above,  whit- 
I   ish  beneath,  remarkably  angular,  aud  about  three 
inohes  long  and  two  iadiM  broad ;  tnd  the  fertile 
catkins  MO  stmight,  nearly  cjliti  lrical  and  five 
I    or  six  inchop  in  Icnixth.    The  fehoots  of  the  tree, 
when  about  an  inch  in  diameter,  are  used  for  the 
muralhotare  of  hoops ;  ite  twigs  are  made  intoez- 
eellcnt  street  brooms ;  and  its  timber  is  compact, 
nearly  \vliitCj  and  longitudinally  streaked  with 
j  mutually  intersecting  ^eed  vessels,  and  is  useful 
1  for  various  eotmomical  purposes.    This  species 
lias  a  nobler  appearance  tlian  most  of  the  other 
j  birches,  but  has  not  yet  obtained  extensive  favour 
with  planters.    It  has  frequently  been  called  Jk- 
I    t'.fla  an^ulata,  and  seems  to  be  generally  identified 
I  \  with  BOvia  ruira^  or  the  red  birch.  The  httter* 
j ;  however,  though  closely  resembling  it,  does  not 

grow  quite  so  biph,  and     a  native  of  Canada. 
I      The  paper  or  canoe  bircJi,  BeiiUa  pap^aaa^  is 
I  ft  imttve  of  varioQS  parts  of  North  Anwriea,  par- 
ticularly Vermont,  New  Hampshire,  Xew  Bruns- 
wick, Maine,  and  Lower  Canada,  and  was  intro- 
duced to  Great  Britain  about  the  middle  of  last 
oentury.  It  nsnaUy  grows  to  the  height  of  about 
50  feet,  yet  fretjuently  attains  a  height  of  70  feet, 
!  witli  a  stem-girth  of  0  feet ;  and  it  always  ac- 
quires its  maximum  of  both  height  and  bulk, 
dther  on  the  declivities  of  bills  or  in  tiie  bottoms 
of  fertile  valleys.    Its  branches  are  slender,  flex- 
ible, and  cnvcrt'd  with  a  phininfr,  brown,  white- 
dotted  bark  i  its  leaves  are  middle-sized,  ovate, 
.    occasionally  heart-shaped,  smooth,  dark  green, 
I   and  serrftted;  and  its  eatldnB  are  pendiikmB  and 
]    about  au  inch  in  length.  Tliis  is  tlie  most  vjJnable 
j !  of  ail  the  birches,  and  comprises  several  varieties, 
'  — principally  Betula  jMxpyracea  plaC^/i^Ua,  distin- 
guished by  its  very  broad  leaves^ — and  B.  p.  tri' 
'  I  choclada,  distinguished  by  the  excessive  hairiness 
of  its  branches.  Its  duramen  or  hcartwood,  when 
I  tirst  laid  open,  m  uf  a  reddish  colour  ;  and  its  al- 
I  bumom  or  sapwood  is  pore  white.    Its  timber 
'  hatf  OOnsiderable  strength  and  a  fine  g\')f,?y  grain; 
' '  and  the  portions  of  it  ininudiatoly  Im  Iow  Hie  first 
'    ramificatiuu  of  the  stem,  are  cut  into  slices, 
which  disphiy  undulations  of  fibre  like  bunches 
of  feathers  or  sheaves  of  Com,  and  arc  use  J  in 
the  inlaying  of  niahot^ny.  Its  bark  i.=;pn  dnrable 
as  to  remain  entire  after  the  alburnum  and  the 
;  duramen  have  rotted  away,  and  is  used  for  the 
I  j  manufacture  of  hats,  boxes,  cases,  and  ulth/a  ar- 
'    ticks,  for  the  thatching  of  lor^-honsc?,  and  espc- 
I ,  ciallr  for  the  constructing  of  canot«.    When  a 
cauuo  is  to  be  built,  some  trees  of  the  largest  size 


and  with  the  smoothest  baric  are  selected,  larpfe 
ppction.s  of  t!\o  bark  are  peeled  otf,  nearly  in  ' 
the  manner  in  which  the  bark  of  oaks  is  peeled  I 
in  Great  Britain,  and  these  pieeea  am  seerad  te>  | 
gcther  over  a  light  wooden  frame-work  with  the  ! 
radical  fibres  of  tiie  white-spruce,  and  made  | 
water-tight  along  their  lines  of  junction  with  a  \ 
caulking  of  the  resin  of  the  Balm  of  Oilead  fir.  A 
canoe  of  this  kind,  flapacious  and  buoyant  wm^ 
to  carry  four  persons  and  their  baggagl^ 
only  from  forty  to  fifty  pounds. 

The  soft,  pliant,  sweet  or  cherry  birch,  or  moon- 
tain  mahogany,  jBMiAt  lantOy  is  a  native  of  Ken 
Sootia,  Maine,  Vermont,  and  the  middle  eastern 
states  of  America,  and  was  introduced  tn  Great 
Britain  in  17^U.  It  is  the  most  interesting  of 
the  American  birohes,  for  both  the  bennty  of  its 
foliage  and  the  value  of  its  timber.  It  loves  a 
deep,  cool,  Ixjse  soil,  and  usually  grow?  to  the 
height  of  about  50  feet,  but  frequently  attains  a 
height  of  70  (bet,  with  a  stem-gittii  of  from  6  to 
9  feet.  The  bark  of  young  trees  is  smooth,  grey- 
it^h,  and  exceedingly  similar  in  appearance  to  th»t 
of  the  cherry-tree ;  and  that  of  old  trees  sponta-  | 
neoufily  peels  off  in  detached,  hard,  woody-looking  j  \ 
plates,  of  six  or  dght  inohes  in  breadth.   The  j 

leave.^,  fur  about  a  forfniji^bt  after  their  develop- 
ment, are  covered  with  a  thick  silvery  down, 
wliich  they  afterwards  throw  otf;  aud  they  are  , 
serrated  in  the  edge,  heart-shaped  nt  the  bass, 
pointed  at  the  top,  of  fine  tint  and  texture,  not 
unlike  those  of  the  cherry,  and  emitting,  when  • 
bruised  in  either  their  green  or  their  dried  condi*  ' 
tion,  a  very  sweet  odour,snitabteforflavouring  any 
culinary  infusion.  The  barren  catkins  are  flex- 
ible, and  about  four  inches  in  length;  and  the 
fertile  catkins  are  produced  at  the  extremity  of 
the  young  spray,  and  measure  from  10  to  Ifi  lints 
in  length,  and  from  five  to  six  lines  in  dianiet>  r. 
The  timber,  when  fre.'^h  cut,  has  a  rosy  tint,  aiii 
afterwards  deepens  in  colour  by  exposure ;  it  has 
a  fine,  close  grain,  and  is  susceptible  of  a  veiy 
high  polish ;  and  it  is  need  for  sofiu^  arm-chaiis, 
tlie  frames  of  coach  panels,  and  various  other 
purposes.  This  speci.'-  is  probably  one  of  tbc 
most  suitable  for  plauiiug  lu  British  suiis ;  bat  it 
has,  as  yet,  obtained  very  little  fitvour  or  netiee; 
Micbaux  says  respecting  it,  "  I  recommend  it  to 
the  lovers  of  foreign  vegetables,  as  eminently 
adapted,  by  the  beauty  of  its  foliage,  and  by  th«  , 
agreeable  odour  of  its  flowero,  to  figure  in  their 
parks  and  gardens."  It  is  readily  distinguished 
from  most  other  ^p^^cieH  by  the  thinnew  and  the 
oblong  form  of  its  leaves. 

The  hombsam-leaved  biinh,  JfafuAi  wfM- 
fdia,  though  sometinet  treated  as  a  sepaxate 
species,  may  lie  more  properly  e'm^idcred  a«  a 
variety  of  JSetula  ienta;  it  has  iiideed  been  oSt/^ 
identiiled  wiUi  that  species ;  and  it  grows  wiM  in 
the  same  countries,  and  usually  attains  the  same 
heit'ht.— The  Paurian  birch,  Behda  da'm'ai,  i«  a 
native  of  Siberia,  and  was  introduced  to  Gnat  • 
Britain  in  1780.   It  usually  grows  lo  the  heigii^ 
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of  about  30  feet,  aad  contributes  its  timber  to 
some  economical  omb. — The  taperinf -leaved 

birch,  5tf«/</  (iciiniih'ifa.  g^rows  wild  on  the  nionn- 
tains  of  Nfpaul.  Imt  has  not  yr-t  been  introduced 
to  (ireat  BriUiiu.  It  is  a  Uirg«)  tree,  of  uoble 
qipctnaoe;  it  usoally  afttaiM  a  heif^t  of  from 
51)  to  60  feet,  and  is  ramified  almost  from  the 
surface  of  the  ground  ;  and  its  timber  is  employed 
uently  every  purpose  which  requires  strength 
tad  dan^Uiij  in  wood.o^The  Indian  paper  birch, 
Bft^da  bhojpaltra^  grom  wild  on  the  mountains 
ofGurrrnl  and  Knmaon,  but  h-\?-  not  yet  been  in- 
uuduoed  to  Britain.  It  nearly  resembles  Betula 
pavymoeaj  but  io  otvrerad  with  bark  of  %  pale  dn- 

I  samcHi  colour ;  and  both  it  and  Betda  tmmmala 
Tonld  ho  hoantiful  and  probably  useful  acces- 
sions to  tile  British  sylva. — Two  other  species, 
«lMeiire  yet  apparently  interesting,  oocar  in  the 
tame  oountriea  as  Betida  hhajpattra;  and  a  curi- 
ous hut  obscure  species,  a  stnall  cverpjrecn  plant, 
called  Jkt-'.Ja  antarctica,  grows  in  the  region  of 

.  Terra  del  Fuego. 

I   The  dwBv&birch)  BttuUt  mmmx,  grows  wOd  in 

'  the  moist  moors  of  Scotland,  and  in  the  moun- 
'  tainous  regions  of  the  northern  yart  of  the  tem- 
perate zone,  from  Lapland  eastward  tu  Unalasch- 
'  ka  in  Aria.  It  ia  a  enriooa,  low,  branching  bosh, 
usually  of  from  two  to  four  feet  in  height.  Its 
leaves  are  round  and  serrated ;  itf?  catkins  are 
crtct ;  and  its  winged  fruit  is  said  to  be  the  fa- 
:  vomrite  fiiod  of  tha  ptarmigan.  But  the  plant, 
thou^  raloable  to  the  Laplanders  an  fuel,  is 
:^'m.?t  totnllv  Tist'lcss  in  Britain. — TIic  lon;^- 
leaved  birch,  Betula  nana  /nacroph  t/Ua^  is  a  variety 
of  the  dwarf  birch,  growing  wild  in  Switzerland, 
usually  attaining  a  height  of  about  6  feet,  and 
in'rodiiced  to  Great  Britain  in  1  BIO. — The  do^my 
or  pubescent  birch,  Bdula  jnihescfiUy  was  intro- 
^  duced  from  Ocrmany  upwards  of  30  years  ago, 
:  and  ie  an  ornamental  treo  of  naaaUy  about  80 
'  feet  in  height.     Its  branches  are  erect,  and 
coTered  with  very  close  down ;  and  its  leaves  arc 
ovate,  heart-shaped,  serrated,  and  also  covered 
•ith  down.  The  ttettle«leaTed  biroh,  Bduta  ttr- 
tmfolia,  is  another  Qerman  species,  but  smaller 
thsn  the  precedinj*.     Tlie  hairy  dwarf  hirch. 
Ii«nla  pumila,  is  an  ornamental  species,  of  about 
8  feet  hi  height,  introduoed  firom  Korth  America 
ia  1762.  Th^  shrubby  or  fruiting  species,  Betula 
fnticoM,  is  an  ornamental  shmh  of     feet  in 
iieigbt,  intaroduced  from  Siberia  about  28  years 
sgB.  The  dark  or  sad  birch,  BeUda  tristui,  is  an 
onamental  small  tree,  of  about  10  feet  in  height, 
grtwing  wild  in  Karii?tchatka,  and  recently  in- 
tioduced  to  Britain.    The  ovate  hirch,  B^ndn 
9nta — formerly  regarded  as  an  alder,  under  the 
name  of  Alnn  viridU—i^  an  ornamental  shrub, 
cf  about  6  feet  In  height^  introduced  from  Hun- 
gary in  1«(20. 

The  several  species  of  birch  may  be  projmgated 
tadther  seeds,  hyers,  or  cuttings.  Seeds  ought 
to  be  sown  in  beds  of  fine  mould,  and  covered 
with  Mil  to  the  depih  of  a  quarter  of  an  inch. 


The  young  plants  ought  alwi^  to  be  kept  quite  | 
free  from  weeds ;  and  when  they  attain  a  heigbt 

of  about  3  or  4  feet,  they  are  usually  in  good 
condition  for  being  transplanted.  —  Vigorous 
young  plants  designed  to  yield  shoots  for  layers  ; 
ought  to  be  tran^lanted  for  the  purpose,  a  year 
before  layering,  to  a  spot  of  douhle-dii^  ground,  ■ 
and  placed  about  3  yards  asunder  ;  and  if  they 
make  no  proper  shoots  within  the  year,  they 
must  bo  headed  down  to  within  half  a  fbot  of 
the  ground,  and,  next  summer,  they  will  make 
vigoroua  shoots.    The  shoots  and  twigs  are  lay-  t 
ered  in  the  usual  manner ;  and  one  set  of  parent  ' 
plants  will  produce  new  shoots,  and  may  be  used  ^ , 
for  layering,  for  a  succession  of  years.— Cuttings,  ^ 
if  set  in  a  moist  shady  border  about  the  begin- 
ning of  October,  may  strike  in  considerable  num- 
ber ;  but  they  so  frequency  fiul  as  to  render 
propagation  by  the  two  other  methods  very  de- 
cidedly preferable.  —  Pallas'  Flora  Ituasica.  — 
Michatix't  Travel*  in  America, — Oilpin's  Forest  . 
Scenery. — MiUer't  Dictionary, — MarsIioU  on  Plant-  i 
iiiff,''^r  Jdin  Suulair^*  Omeral  Report  of  Scot-  \ 
land, — Useful  and  Ornammtal  Planting. — Papers  i 
of  Meiisrs,  TToirfhorn  and  Baillie  in  the  Gardevers  . 
Magazine.  —  AicWs  PlatUer's  Kcdauiar. — MiWt 
ffudandry.  | 

BIRD-CATCniNQ.  The  art  of  taking  birds 
or  wild  fowl.  It  is  perfomncd  in  various  ways, 
according  to  the  season  of  the  year,  or  the  spe- 
cies of  bird  intended  to  be  caught.  ^ 

If  the  fiame  of  sulphur  ba  held  under  the  trees, 
on  which  birds  are  observed  to  perch  during  the  i 
night,  they  soon  become  suffocated,  and  fall  down 
in  a  state  of  insensibility.  In  this  manner  phca-  I 
sants  are  frequently  oaughL  I 

If  a  portion  of  wheat,  or  any  other  grain,  be 
steeped  in  a  nii.\ture  of  wine  lees  and  hemlock 
juice,  and  then  scattered  in  thuse  places  where  : 
Mids  are  known  to  resort,  they  will  speedily  be 
inebriated  by  eating  it,  and  drop  down  upon  the 
ground,  or  become  tinaltlc  to  escape. 

When  the  ground  is  covered  with  snow,  choose 
a  spot  within  SO  or  thirty  yards  of  a  window, 
door,  or  any  other  shelter,  by  which  yott  may  be 
concealed  from  the  I'ird'?:  nnd  clear  away  the  ■ 
snow  from  a  space  about  bix  or  seven  feet  square.  1 
In  the  middle  of  this  space  place  a  wooden  table  ! 
or  b<Htrd;  fasten  to  its  sides  several  pieces  of 
pipe  staves,  ahotit  six  inches  long  and  one  broad,  j 
in  such  a  manner  that  it  may  easily  turn  upon  | 
the  nails ;  and  under  the  four  ends,  which  are  . 
not  nailed,  put  four  lueoes  of  tile  or  slate,  that  | 
tliey  ni.ay  not  penetrate  the  grotmd,  so  as  that 
thi'  taMe  may  fall  dnwn  upun  the  slightest  joj^. 
iMuke  a  small  notch  in  the  end  of  the  table,  in  | 
order  to  put  into  it  the  end  staff,  whidi  should  i 
be  seven  inches  long  and  one  broad,  and  let  the  I 
other  end  rest  upon  a  piece  of  slate  or  tile.  Ar- 
range the  whole  in  such  a  nmnner,  that  the 
board  would  be  ready  to  Ul  towards  the  place 
where  you  stand,  if  it  were  not  supported  by  the 
end  sti^;  and  to  the  middle  of  tUs  staff  let  one 
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eml  <»f  a  small  cord  1)0  fast  ■nrd.  while  the  other 
cud  is  conveyed  to  your  statiun.  To  make  tlic 
boArd  fill!  more  readUy,  »  little  earth,  or  any 
other  material  least  likely  to  fri):;hten  the  birds, 
may  be;  laid  upon  it;  the  wliolc  ia  theu  to  be 
covered,  with  straw,  aad  some  grain  scattered 
ttndernoalh  and  roand  aboui  the  board.  When 
the  binb  perc five  the  ground  free  from  snow 
and  covered  witli  straw,  they  will  readily  fly  to 
pick  up  the  corn  round  the  board,  and  will  grad- 
ually proceed  to  that  which  lies  under  it;  the 
cord  ia  then  to  be  pulled,  and  the  stick  being 
thus  drav.  n  nnt,  the  board  will  &U  dowik  and  te> 
cure  the  birds  underneath. 

The  smaller  kinds  of  liirds  are  frequently  taken 
with  bird-lime,  whioh  is  one  of  tiie  most  eUgible 
modes  in  frost  or  snow,  when  all  sorts  of  small 
birds  assemble  in  flocks,  and  wliich  may  If" 
in  various  ways.  Put  the  bird-lime  luto  au 
earthen  dish,  with  the  addition  of  one  ounce  of 
fresh  lard  to  every  quarter  of  a  pound,  and  melt 
tlif  wlikfle  gpntly  over  the  fire.  Take  a  quantity 
of  wheat  ears,  with  a  foot  of  the  straw  attached 
to  each,  and  having  warmed  the  lime  that  it  may 
spread  the  thinner,  lime  about  six  inches  of  the 
straw  from  the  bottom  of  the  ears.  Scatter  a 
little  chafi'  and  threshed  ears  over  a  compa&s  of 
fiO  yards ;  stick  the  limed  straws  into  the  ground 
with  the  ears  inclining  downwards,  or  even  touch- 
itipf  the  surface  ;  traverse  the  adjoimni(  plact'S,  in 
order  to  disturb  the  birds,  and  make  them  tly  to- 
wards the  snare ;  aud  by  pecking  at  the  cars  of 
com,  thef  wiU  beooue  so  entangled  with  the 
limed  straws  as  to  be  easily  taken  with  the  hand. 
The  lime  may  .also  be  applied  to  cords,  rods,  and 
twigi$,  especially  when  it  is  intended  to  eulanglo 
the  larger  birds,  sneh  as  snipes  and  fiddofioes; 
an  i  r»r  this  purpose  the  following  mode  may  be 
adopted.  Take  the  main  branch  of  any  bushy 
tree  with  long  straight  and  smooth  twigs,  such 
as  the  willow  or  birch ;  dear  the  twigs  from 
every  notch  and  prickle ;  lime  the  branches  to 
within  four  fin;^  rs  of  the  bottom,  leaving;  the 
main  bough,  from  which  the  others  rise,  un- 
touched with  the  compoettion;  and  then  place 
she  bush  where  the  birds  resort. 

Birds  are  taken  also  by  various  kind.^  of  trap'', 
which  are  frequently  formed  in  a  very  simple 
manner,  of  nooses  made  of  hair,  and  which  are 
placed  in  dilferent  ways  for  different  kinds  of 
birds.  The  wheat-i'urs  arc  so  extremely  timid, 
that  they  take  slielter  under  a  stone,  or  creep 
into  hoios  whenever  the  sun  is  obscured  by  a 
clond ;  and,  bj  digging  a  number  of  small  holes 
in  the  ground,  in  each  of  which  is  placed  a  noose 
of  hair,  they  are  taken  in  the  open  downs  in 
great  numbers.  Woodcocks  and  snipes  are 
caught  in  a  similar  manner,  by  plaeing  the 
nooses  aloiicr  th.  ir  paths,  in  marshy  and  moist 
gr  umd^  Larkii  and  other  small  bird:?  may  be 
taken  in  the  same  way,  when  the  ground  is 
covered  with  snow,  by  stretching  along  the  snr- 
fikoe  100  or  800  yaffds  of  packthread,  pegging  it 


down  at  the  distance  of  every  20  yard.*,  and  fa^ 
tening,  at  every  six  inches,  a  noose  of  double 
horse  hair.  Some  white  oats  are  seattned  aln^ 
the  line  among  the  nooses,  in  order  to  entice  the 
bird.s ;  and  when  three  or  four  are  taken,  they 
must  be  removed  from  the  noose,  lest  the  others 
shonld  be  debarred  firom  approaching. 

One  of  the  most  successful  modes  of  bird- 
catching  is  by  the  net,  which  ia  chiefly  employed 
during  the  night,  and  which  requires  several 
other  accompaniments.   Take,  for  instance,  two 
light  and  straight  polee,  ten  or  twelve  feet  long; 
tie  two  corners  of  the  net  to  the  smaller  ends  of 
these  poles,  and  fasten  the  otht-r  two  corners  as 
far  as  they  can  be  stretched  t^jwards  the  thicker 
part,  connecting  the  sides  of  the  net  aloog  the 
poles  with  a  little  packthread.  Search  fur  a  bush 
or  thicket  to  which  the  birds  arc  likely  to  hava 
retired ;  unfold  the  net,  and  pitch  it  exactly  to 
the  height  of  the  bush,  between  the  wind  aad 
the  birds,  as  they  always  rooet  with  thdr  bfoaitf 
towards  the  wind.   Let  a  person,  with  a  lantern 
or  lighted  torch,  stand  behind  the  middle  of  the 
net,  while  another  beats  the  boshes  on  the  oppo- 
site side,  ilri  iutr  them  towards  the  light,  when 
they  ^vil!  n  adily  fly  to  the  quarter  where  th«» 
torch  IS  held,  and  fall  into  the  net.   This  method 
succeeds  b^  in  woods,  where  holly  bushes  grow 
under  the  trees,  and  when  the  weather  is  odd 
and  dark.   In  open  countries  a  trammel-net  may 
Vk-  used,  which  is  generally  about  thirty-six  yards 
iu  length,  and  six  in  breadth,  the  lower  end  of 
which  is  plumbed  to  make  it  lie  dose,  while  the 
upper  end  is  kept  suspended  at  the  two  comei% 
and  i.s  thus  dratrsTed  alonjj  tlie  ground  at  about  a 
yard  in  height.    At  each  end  lights  must  be  au- 
ried,  and  persons  stationed  with  long  poles  to 
ruse  up  the  birds  as  they  proceed,  and  to  take 
them  as  they  ascend  under  the  nets.  Along  with 
the  nets  and  lights,  a  bell  is  frequently  employed 
in  open  countries  and  stnbble  fidds,  froon  the 
middle  of  October  to  the  end  of  March.  At 
night,  when  f'n»  nir  i-^  mild,  take  a  low  bell  of  a 
deep  and  hollow  sound,  and  of  such  a  size  as  to 
be  oonvenientl/  curled  in  one  hand;  and  pro- 
vide a  lantern  or  a  square  box,  lined  with  ttO} 
and  o]>en  at  one  gidc,  into  which  two  or  three 
large  lights  are  to  be  placed.  Fix  the  box  to  the 
breast,  carry  the  bdl  in  the  left  hand,  and  witii 
the  right  hold  a  hand-net,  about  two  feet  broad 
and  three  lonj^;  or  the  light  may  be  held  in  the 
hand,  witii  the  arm  extended  forward,  while  the 
bell  is  tied  to  the  girdle,  and  hangs  down  upon 
the  knees,  hj  the  motion  of  whidi  it  is  made  to 
sound.    A  companion  may  walk  on  each  side, 
provided  with  a  hand-net  three  or  four  feet 
square,  but  keeping  a  little  behind,  that  he  msiy 
not  be  within  the  reflection  of  the  light  The 
sound  of  the  bell  makes  the  birds  lie  close,  while 
the  light  also  tends  to  overpower  them ;  so  that 
the  net  may  easily  be  spread  over  them,  as  th^ 
are  seen  lying  on  the  ground.  Birds  are  alss 
taken  with  nets  during  the  dsj,  espedaQj  in 
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thoM  flfltsoDB  of  tile  jeftr  when  they  change  their 
ntaatioa;  in  the  month  of  October,  for  instance, 

when  the  wild  birds  begin  to  fly,  and  in  March 
when  the  smaller  kinds  assemble  f  r  pairing. 
They  are  chieily  on  tiie  wiug  fruiu  day-break  to 
noon,  and  alwaya  fly  agiintt  the  wind.  Tho 
bird-catchers,  therefore,  lay  their  nets  towards 
that  point  to  which  the  wind  blows.    The  nets 
employed  in  this  way  are  generally  twelve  yards 
and  a  half  long,  and  two  and  a  half  wide;  and 
are  spread  on  Um  groaad  parallel  to  each  other 
in  such  a  manner  as  to  mc^et  when  turned  over. 
Xhey  arc  provided  with  liuet>  fastened  iu  such  a 
«aj,  tint,  by  a  sadden  pull,  the  hiird-catoher  is 
able  to  draw  them  over  the  birds  that  may  have 
filijhted  in  the  space  between  those  paralkl  sidciJ. 
In  order  to  entice  the  wild  birds  to  alight  among 
the  nets,  caU-^irds  are  employed,  of  which  there 
must  be  one  or  two  of  each  of  the  different  kinds 
which  are  expected  to  be  caught,  such  as  linnets, 
goldfinches,  greenfinches,  woodlarks,  red -poles, 
jeUow  hammers,  titlarks,  aberdavines,  and  bull- 
fincfaesw  BefeidM  the  mO-Hfdgf  there  are  others 
denomlBated  /lur^irds,  which  are  placed  upon  a 
moveable  perch  within  the  not,  called  a  jfur,  and 
which  can  be  raised  or  depressed  at  pleasure; 
and  these  are  secured  to  the  /tir  by  means  of  a 
biaoe  or  bandage  of  slender  silk  string  fastened 
round  the  budy  of  the  bird.    The  call-birds  are 
disposed,  at  proper  intervals,  in  cages,  at  a  little 
diatanoe  from  the  nets ;  and  as  soon  as  they  sec 
or  bear  the  approach  of  the  wild  birde,  whiob 
they  perceive  long  before  it  can  be  observed  by 
thebird-catchers,  they  announce  the  intelligence, 
from  cage  to  cage,  with  the  greatest  appearance 
of  joj ;  and  the  j  prooeed  to  invite  them  to  alight, 
by  a  succession  of  notes,  or  short /rhb»  as  they 
are  termed  by  the  bird-catchers,  which  may  often 
be  heard  at  a  consiikrablo  distance.   The  mo- 
ment that  this  eaU  is  heard  1^  the  wild  birds, 
they  stop  their  flight,  and  deeoeud  towards  the 
aete ;  and  so  great  is  the  ascendency  and  fascina- 
tioQ  of  the  call-birds,  that  they  can  induce  the 
others  to  return  repeatedly  to  the  nota^  till  every 
Inrd  in  the  floek  be  eaught^Ni^tingales  are 
ta^en  with  small  trap-nets,  without  the  aid  of 
'•'(/'-////(/,•.    These  nets  are  not  much  larger  than 
a  cabbage-net  ;  are  surrounded  at  the  bottom 
with  an  iron  ring;  and  axe  buted  with  a  meal- 
worm from  the  baker's  shop^-^  In  fine  sunny 
weather,  sky-larks  are  allured  within  reach  of 
the  clap-nets,  by  means  of  small  bits  of  looking- 
^•ss  filed  in  a  pieee  of  wood  in  the  sdddle  of 
the  nets,  and  put  into  a  quick  whirling  motion, 
by  a  string  in  the  hand  of  the  bird-<»tcher. 
Grouse  and  partridge  may  be  taken  in  the  even- 
ing, by  observing  where  they  alight,  and  drawing 
a  net  ever  them ;  or,  in  the  day-ti]Be>by  einfioy» 
fn  ^  ft  «teady  dog  to  point  at  them ;  and  while 
thuir  attention  is  fixed  upon  the  animal,  a  large 
net,  drawn  by  one  peraon  at  each  end,  may  easily 
be  passed  over  them. 
1m  the  Orknej  Isles^  agg*  and  jeoi^  birds  are 


collected  by  the  inhabitants,  in  a  most  daring 
and  hazardous  manner.  They  climb  up  rooky 

precipice?,  more  than  60  fathoms  above  the  sea, 
where  the  slielves  or  ledges  are  scarcely  broad 
enough  fur  the  birds  to  rest,  or  to  form  their 
nests;  and»  passing  from  one  ledge  to  another, 
collect  the  eggs  and  birds,  and  descend  again 
M  ith  the  greatest  ease  and  indifference.  In  most 
cases,  however,  they  make  the  attempt  from 
above;  and  are  let  down  by  a  rope  frequently 
made  of  straw  or  hogs'  bristles,  which  are  less 
apt  than  those  made  of  hemp,  to  be  cut  I  v  the 
sharpness  of  the  rocks.  A  similar  method  is 
practised  In  the  Feroe  Idands,  where  the  difib 
are  in  many  plaoes  80O  &thoms  high. 

In  Mexico  and  China  aquatic  birds  are- taken 
by  the  natives  iu  the  following  very  simple  but 
ingenious  manner.  Empty  gourds  are  left  con- 
tinually fioating  on  the  lakes^  to  whieh  the  birds 
resort,  that  they  may  bo  accustomed  to  approach 
them  without  alarm.  The  bird-catcher  enters 
the  lake  with  his  body  under  water,  and  bis  head 
covered  with  a  gooid;  quietly  advances  to  the 
ducks  and  geeso  that  are  swimming  on  the  sur- 
face, and  pulls  them  by  the  feet  under  the  water, 
securing  in  this  manner  as  many  as  he  can  carry 
away. 

BIRD-CHERRY,— botanically  Oraatu  Padua, 
A  native  decidiious  fruit-tree,  of  the  cherry  genus, 
it  grows  wild  in  the  woods  of  Britain,  and  of 
other  parts  of  Europe.  It  is  erect  and  handsome, 
and  attains  a  height,  commonly  ^  twenty  feet, 
and  frequently  of  thirty.  The  bark  of  the  older 
shoots  has  a  dark  brown  colour,  inclining  to  pur- 
ple, besprinkled  with  a  few  greyish  spots;  and 
the  shoots  of  a  preoeding  summer  are  smoother} 
and  of  a  reddish  hue.  The  buds  for  the  future 
shoot*?  begin  to  swell  early  in  winter.  The  leaves 
are  large,  nearly  oblong,  serrated,  rough.  Lighter 
in  odkrar  below  than  above,  with  two  glandules 
at  the  base,  and  standing  alternately  on  the 
branches.  Spikes  or  long  1)unches  of  white 
flowers  are  produced  from  the  sides  of  the 
branches,  appear  in  April  and  May,  and,  by 
waving  looeely  and  easily  in  every  bveeae  of 
wind,  have  a  very  pleasing  efflct.  The  flowers 
whieh  compose  each  ppike  fitand  on  their  own 
proper  footstalks,  and  are  arranged  alternately 
along  the  spike  stem.  The  fruit  is  first  green, 
next  rod,  and  finally  Uack,  and  ripens  in  Angttlt; 
and  it  is  a  small  drupe  or  st  >ne-hcarted  berry. 

The  beauty  of  the  bird-cherry  tree  ought  to 
obtain  finr  it  a  frequent  plaoe  in  shrubberies  and 
ornamental  hedgc-rows ;  and  its  great  attraet'on 
for  bird.H  ought  always  to  procure  for  it  promi- 
nence in  every  situation  where  the  presence  of 
the  small-feathered  songsters  is  desired.  Its 
^ber  is  hard  and  dosa-gfalned,  and  Is  used  for 
making  whip  and  knife  handles.  Hh  leaves  are 
eaten  by  swine,  goats,  sheep,  and  black  cattle, 
but  refused  by  horses ;  they  emit,  when  bruised, 
a  fragrance  resembling  that  of  me;  and  they 
fWitain  veij  dedded  tcaoea  of  pttusie  add.  Its 
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fruit  is  naiueously  and  austerely  sweet,  and,  like 
the  leaves,  contains  traces  of  prussio  acid ;  1)ut 
it  is  very  greedily  devoured  by  birds,  and  is  often 
uaed  for  imparting  a  br&ndy-Uko  ftavour  to  Bii- 
tidi  wines. — The  red  Comidi  bird-dherry,  Ceragus 
padtu  rulru,  is  somotiracs  regardcf!  ;•.<?  a  distinct 
species,  yet  is  merely  a  variety  of  the  cominoa 
bird-cherry.  It  flowers  two  or  three  weeks  ear- 
lier than  tiie  common  sort,  and  has  red  instead 
of  black  fniit  Tw(3  varieties  which  have  been 
introduced  from  the  continrnt  are  the  small- 
flowered  and  the  iong-bracted, — C.  p.  parvijiora 
woi9iC.p.hnutena.  The  bird^diony  is  called  in 
Scotland  hogberry. 

BIRD-LIME.  A  glutinous  matter  of  a  very 
peculiar  nature,  employed  fur  catching  birds, 
mice,  and  other  irermin ;  and  prepared  fnm  dif<- 
ferent  substances,  in  a  great  variety  of  ways.  In 
former  times,  it  was  made  chiefly  from  the  ber- 
ries of  the  misletoe  of  oak,  which  were  first  boiled 
in  water,  then  pounded,  and  the  water  poured 
off",  in  order  to  carry  away  the  ^  1-  md  rhind. 
In  England,  it  is  {generally  made  from  the  middle 
bark  of  holly,  which  is  boiled  in  water,  seven  or 
eight  houn^  till  it  becomes  soft  and  tender.  After 
the  water  \m  been  drained  off,  it  is  hdd  in  masses 
in  the  earth,  covered  with  stones,  and  left  to 
ferment  during  a  fortnight  or  three  weeks.  When 
thus  changed  into  a  kind  uf  mucUage,  it  is  taken 
from  the  pit;  pounded  in  mortars  till  reduoed  to 
a  paiitc ;  washed  and  kneaded  in  river  water  till 
freed  from  all  extraneous  matters.  It  is  lefl  in 
earthen  vessels,  four  or  five  days,  to  purify  itself 
by  fermenttktion;  and  is  then  put  up  for  use  or 
commerce.  In  every  kingdom,  however,  and  al- 
most in  every  district,  there  is  a  different  mode 
of  preparing  this  substance ;  and  some  profess  to 
nuiko  ft  seoiot  of  their  peculiar  proeaM  The 
mode  employed  bj  If.  Booillon  L^nmge  is,  to 
take  a  sufficient  quantity  of  the  second  bark  of 
holly,  to  bruise  it  well,  and  boil  it  in  water  four 
or  five  hours ;  to  pour  oflT  the  water,  to  deposit 
the  bark  in  pits  in  earthai  pans,  to  moisten  it 
from  time  to  time  with  a  little  water;  to  let  it 
remain  till  it  bee mc  vt?cons,  and  to  cleanse  it 
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by  washing,  when  it  has  obtained  a  proper  de- 
gree of  fermentation,  ^rd-lime  may  be  pro- 
cured from  the  young  shoots  of  the  common 
elder  tree,  and  from  the  second  bark  of  the 
vUntmumj  or  wild  vuie;  from  the  roots  of  hya- 
dnth,  nardsBus,  asphodel,  and  black  bryony; 
from  slugs,  snails,  and  the  pods  of  certain  cater- 
pillars ;  but  the  bcs^t  is  that  whlcli  is  made  from 
the  prickly  holly,  and  which  is  of  a  greenish  col- 
our. That  which  comes  from  Italy  is  made  from 
the  misletoe;  and  that  from  Damascus  is  sup- 
posed to  be  procured  from  sebestins,  as  their 
kernels  are  frequently  found  amongst  it.  The 
bird-lime  of  commerce,  in  genend,  is  seldom  in  a 
pure  state,  and  is  frequently  a  mixture  of  vege- 
table rinrl  animal  suljstances.  The  conuiiun  kind 
of  hird-lirae  readily  loses  its  tcnnei^us  quality, 
when  long  exposed  to  the  air,  uud  pai'ticularly 


when  subjected  to  moisture ;  but  it  may  be  Kih 
dert'd  capable  of  sustaining  the  action  of  water, 
by  the  following  process : — Take  a  pound  of  com- 
mon bird-Ume,  and  wash  it  flimrou^y  witli 
spring  water,  till  its  hardness  be  dertrojai 
Thr  ri  pound  it  completely,  that  its  water  mrct 
be  entirely  separated ;  and,  when  it  is  well  dried, 
put  it  into  an  earthen  pot,  with  as  much  goose 
or  capon's  grease  as  will  mako  it  run.  Add  two 
spoonfuls  of  strong  vinegar,  one  of  oil,  and  s 
small  quantity  of  Venice  turpentine;  and  let  th« 
whole  boil  for  a  few  minutes  over  a  moderate 
fire,  stirring  it  all  the  time.  It  is  then  ready 
for  use ;  and  is  the  only  kind  that  can  be  Bucce?s- 
fully  used  for  snipes  and  other  birds,  wliicb  fre- 
quent wet  situations. 

When  bird-lime  is  about  to  be  applied  to  use^ 
it  should  be  made  hot;  and  the  rods  or  twigs 
should  be  warmed  a  little  before  they  hi-  dipped 
in  it.  When  straws  and  cords  are  to  be  Umed, 
it  dioold  be  yery  hot;  and,  after  they  are  prs- 
pared,  they  should  bo  kept  in  a  leather  bag  tall 
used.  In  order  to  prevent  bird  lime  fr  'th  being 
congealed  by  cold,  it  should  be  mixed  with  a 
little  oil  of  petroleum  ;  and,  indeed,  before  the 
common  kind  can  be  used  at  all,  U  must  be 
melted  over  the  fire  with  a  third  part  of  nut  <  il. 
<jr  any  thin  grease,  if  that  has  not  been  added  in 
the  preparation. 

BirdAime  has  genenJIy  been  ciMued  amcQS 
the  immediate  productions  of  vegetables ;  and 
Fourcroy  was  the  first  person  who  considered  it 
as  of  a  glutinous  nature.  It  has  been  carefully 
analyzed  by  M.  Bouillon  Lagrange,  and  has  besa 
found  to  resemble  gluten  in  many  particulars: 
but  differs  from  it  essentially  in  the  acetous  acid 
which  it  contains ;  in  being  vecy  slightly  anioal- 
ited ;  in  tike  mucilage  and  esctraotiire  natter 
which  may  be  obtained  from  it;  in  the  gNSt 
quantity  of  resin  which  it  yields  by  means  of 
nitric  acid ;  and  in  its  solubility  in  ether. 

BI&D-P£PP£R,— botanically  Capncum  baoe»- 
turn,   A  tender  evergreen,  under-ehroh,  of  the 
cayenne  pepper  genus.  It  is  a  native  of  the  Wert 
Indies,  and  was  introduced  to  the  hothouses  of 
Great  Britain  m  1 731.   Its  stem  is  ligneous,  aod 
rises  commonly  to  the  height  of  3  Ibety  and  bt' 
quently  to  the  height  of  four  or  five ;  its  leaves 
are  broail  lurid  green,  and  rounder  at  the  ends 
than  those  of  other  species  of  capsicum;  its 
flowers  we  white,  and  grow  at  the  diTisioD  of  the 
branches,  and  appear  from  June  till  September ; 
and  it«  frnit  is  small,  oval,  bright  red,  and  much 
sharper  and  more  biting  than  that  of  the  other 
capucuma  Oayonne  butter  or  Amarioan  pepper 
pot  is  manufactured  from  this  fruit,  by  drying 
it  in  the  air,  exsiccating  it  in  an  oven,  and  bak- 
ing it  up  with  flour  ;  and,  besides  being  capable 
of  use  in  all  the  methods  of  common  pepper,  it  ' 
is  peculiarly  esteenkcd  lor  flavouring  meat  and  . 
sauces,  assi.^ting  digc.'^ition,  and  acting  as  a  CSf*  , 
niinntivc.    See  the  article  C.KPSicry.  I 

iii  KD'S  E  I  E.  A  species  of  bpeedwuil,  of  prim- 
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j  rose,  and  of  adoais.    The  apeedwell  bird's  eye  is 
the  wild  gfennuidn'^ — Veroniea  tkemadnfu.  It 
I  gvom  to  the  hdfht  of  6  inches,  aboonds  in  our 
I  groves,  our  mendows,  our  hedges,  and  especially 
I '  our  moist  pastures,  and  is  sometimes  a  troubk- 
I  SCUM  wwd  in  our  arabb  fieldi.  It  is  a  perennial, 
I  and  Uooaag  in  July  and  Aogoat.  Ita  iMrbaffa  it 
light  green  ;  and  its  flowers  are  niinicr  ii'^^,  '^hort- 
I  lived,  their  ct  ntre  white,  their  main  part  Lright 
I  blue  with  d&rk  streaks,  their  outside  pale  and 
I  dedHsolooNd,  and  tii«ir  whole  ftppeaxanoe  very 
I  beautiful,  and  almost  vieing  with  the  flowers  of 
the  forget-me-not, — Myototis paltutriJf  . —Tho  priin- 
ji  rose  bird's  eye  is  the  mealy  species,  Primula  far- 
!  tMM.   It  gn>ws  wild  on  IIm  moiirt  pMftiurea  of 
Great  Britain,  is  an  evergreen,  attains  a  height 
of  onlj  three  inches,  and  carries  a  beautiful 
dusty  red  flower  in  June  and  July.    It  shares 
{'  with  Boase  TaiiatiM  4tf  awrkmla,  the  vulgar  nana 
;  of  dusty-miUeTd-^Tha  adonis  bird's  eye  is  the  au- 
tamnal  8pecio^»,— an  annual  species  growing  wild 
ia  the  cornfields  of  some  parts  of  Britain,  produo- 

I  ing  a  crimson  flower  from  May  till  October,  and 
better  Itnowm  under  the  popular  name  of  phea- 
sant's etc. 

i     BIRD'S  FOOT,  — botanically  Ornithopxts.  A 

.  genus  of  hairdy,  auaual  phints,  of  the  leguminous 
famity.  The  Tery  email  apeoiee,  OrmAopu$  per- 
f,usiUiu,  grows  naturally  on  heaths,  dry  com- 
mons, and  dry  pastures  in  England.  Its  root 
cousists  of  two  or  three  strong  fibres,  and  has 
attadied  to  fhem  eemal  email  knobs  or  ftttbeides 

:(:  lUce  grains;  many  slender  stems  rise  from  the 
nx't,  and  sprrnri  along  the  ground  to  the  length 

t  of  iruiQ  thrco  to  twelve  inches ;  the  leaves  are 

I I  aoaU,  hairy,  and  winged,  each  consisting  of  ttom 

I  1m  to  twelve  paire  of  leallela  with  a  terminating 
odd  one;  the  flowers  are  produced  in  tufls  of 

1,  three  or  four,  on  elendtr  footstalks  from  the 

I I  joints  of  the  stem,  are  siuaii  and  yellow  or  red- 
H  diib-white,  and  appear  fWnn  May  tiU  Aogoet ; 

and  the  pods  are  short,  incurved  at  the  top,  and 
shaped  somewhat  like  the  claws  of  birds.  The 
whole  plant  has  a  curious  and  rather  handsome 
<  tppeannoe^TetitdoeenotdeeenreaphuMinthe 
I  Ikiwer-gaiden.    The  knotted  variety  of  it,  0. 
nodmu.  grows  abundantly  in  France,  has  a  verv 
creeping  habit,  and  a  whitish  red  flower,  and  is 
both  la^er  and  more  cmamental  than  the  nor> 
nsal  plant.  The  intenned  i  ate  varietf,  0,  p.  inttt- 
'  n«diu$,  is  cultivntcd  In  P  rtugal  as  a  valuable 
I  sgiicultural  herbage  plant,  and  is  about  the  same 
'  A»  as  the  knotted  variety ;  but  it  is  now  usually 
^  regarded  ae  a  dietlnet  epedee,  under  the  imme  of 
Om\t}u>pu*  sativm. — The  compressed  species,  0, 
compmnu,  is  a  native  of  the  fonth  of  Europe, 
^  iod  was  introduced  to  Britain  upwards  of  a  cen- 
I  toiy  ago.  Foor  apeeiet  formerly  ranked  aa  Urd*e 
!">ot,  now  constitute  the  genus  Attrolobiutrif  and 
^  are  all  annuals,  with  stnr-shaped  pods. — Bird's 
,  ;  foot  is  also  the  ])opular  name  of  a  very  carious 
g(oleaqa»-lo<dciiig  evergreen,  half-tender,  nnder- 
t  dinib«ftheqwfgegena%— JSriipAor^MonM^^ 
I  _  _   


BIRD'S  FOOT  TREFOIL.  m 

BIRD'S  FOOT  TREFOIL,— botanicallyXcrftt*. 
A  large  genus  of  plants,  variously  agrieoHnral 
and  ornamental,  of  the  leguminous  £unily.  A 
considerable  -nttmher  of  ppecies  formerly  included 
iu  it  are  assigned  by  modern  botaniste  to  the 
genera  doi^cnium,  tetragonolobus,  hoeafllcia,  and 
carmichselia ;  but  about  sixty  species  still  belong  j 
to  it,  and  nearly  forty  of  these  exist  in  a  living  ' 
state  in  Great  iintain.    Four  of  the  species  in 
Britain  are  indigenous ;  two  are  £rom  Teneriffe, 
two  from  the  Gape  of  Oood  Hope^  one  from  North 
America,  four  from  the  Levant,  one  from  the 
Cape  Verd  Islands,  on©  from  Barbary,  one  from 
the  East  indies,  and  from  Madeira  ;  and  most  of 
the  othera  are  nativea  of  the  eoatti  of  Baropa. 
Six  are  eveigreen,  half«4ender  under-shrubs ; 
one  is  a  herbaceous,  half-tetidfr  biennial;  two 
are  herbaceous,  half- tender  perennials  ;  and 
meet  of  the  othera  are  either  hudj  trailing  per- 
ennials, or  hardy  trailing  annuals.    One  h:u> 
flowers  either  solitary  or  in  pairs,  and  pods  of  a  i 
curved  form ;  four  have  flowers  somewhat  um-  j 
bellatod,  and  pods  of  a  bng  and  compresaed  form ;  | 
and  moat  of  tiie  olheia  have  flowera  in  eotymbe^ 
and  pods  of  a  long  and  cylindrical  form.  i 
The  small-horned  species,  Ijofus  coniiadat»s,  ' 
grows  wild  on  the  open  pastures  of  Great  Britain,  i 
and  poeeoiece  eonidderable  reoommendataona  aa  | 
an  agricultural  herbage  plant.   It  is  a  perennial,  i 
deciduous  trailer,  and  ought  not  to  be  confounded 
by  a  farmer  with  the  greater  bird's  foot  trefoil, 
JCeter  mq^wr.    Ita  root  ia  branohinf  and  tome- 
what  ligneous,  and  haa  its  fibres  marked  with  | 
small  granulations ;  several  stems  rise  from  each  < 
root,  are  either  simple  or  branched,  spread  in  \ 
every  direction  along  the  ground,  and  have  a 
length  of  from  three  to  about  twenty  imdMai  the 
floral  footstalks  arc  either  erect  or  recumbent,  ' 
and  five  times  ag  long  as  the  leaves  ;  from  two  to 
five  dowers  grow  on  each  footstalk,  appear  from 
June  till  Auguat,  and  are  bright  yellow  when 
fresh,  orange  when  deeaying,  and  dark  green 
when  dried.    Linnssus  says  that  sheep  and  swine 
do  not  relish  this  plant,  and  that  goats,  cows,  and 
horeea  eat  it.  Jit.  Andereon,  mistaking  it  for  an  | 
aatra^hia,  reconunendtji  it  as  excellent  for  l>oth  | 
'  f^rocn  fodder  and  hay.   Mr.  Curtis  and  Mr.  Wood 
gpeak  favourably  of  it  as  an  agricultural  plant. 
Professor  Martyn  says  that,  in  common  with 
eerend  other  leguminous  plants,  it  renders  hay 
firm  and  substantial,  and  probably  increages  both 
its  wholesomeness  and  its  agreeable  flavour.  Mr. 
Woodward  says  that,  in  moist  meadows,  it  grows 
to  a  greater  height  than  the  dofen,  ia  equal,  if 
not  even  superior,  to  most  of  them  in  quality,  and 
makes  extremely  good  hnv.     Mr.  Sinclair  gives 
it  a  qualified  recommendation,  and  shows  it  to 
poeaeee  both  good  and  bad  propcrtiee,  and  to  be 
suitable  for  soma  attuations  and  unsuitable  for 
others.    Sheep,  contrary  to  Linniieiis'  opinion,  1 
readily  eat  it  along  with  the  herbage  among  which 
it  growa.  Ita  flowers,  indeed,  appear  to  be  mneh 
diarettahed,  and  are  alwaya  left  nntonehed;  and, 
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on  dry  paaturei,  on  Moonnt  of  the  pkat't  dimin- 

utive  size  and  creeping  habit,  the  flowen  are  un- 
happily the  chief  ptirt  of  it  which  cattle  can  reach. 
But  sheep  treat  white  or  Dutch  clover  very  nearly 
in  the  nune  manner  ae  this  plant,  seldom  touch- 
ing the  flowers  as  long  as  they  can  obtain  any  of 
the  folifipro.  Small  homed  bird's  foot  trefoil  con- 
tains a  larger  proportion  of  bitter  extractive  and 
eaHne  eleroenta  than  the  eloten :  and  the  latter 
plants  contain  a  greats  proportion  of  these  prin- 
cipl'^s  than  the  grasses;  and  small  horned  bird's  J 
foot  trefoil  might,  therefore,  be  an  advantageous 
admixture  where  clovers  are  scarce,  but  is  too 
bitter  and  saline  to  be  anywhere,  wifJi  propriety, 
a  large  inpfrcdient  in  pasture's.  It  is  fimd  of  dry 
soils  ;  it  soars  to  unusual  height,  and  nearly 
loses  its  procumbent  habit,  when  growing  among 
•hrobs ;  and  it  ought  rither  to  eziit  in  Tery  small 
proportion,  or  to  be  altogetiier  awanttng,  in  irri- 
gated meadows  or  in  any  moist  pasture  ground? 
which  produce  a  succulent  herbage.  It  makes 
no  eonteibation  to  the  exigenoiea  of  pasturage  in 
spring,  bat  oontinnes  to  vegetate  to  a  late  pr-rlod 
in  autumn.  An  acre  of  it,  according  to  the  Wo- 
burn  experiments,  yields  10,209  lbs.  of  green  pro- 
duce, 3,190  lbs.  of  dry  produce,  and  358  Ihe.  of 
nutritive  matter. — A  double-flowered  variety  of 
this  species,  L<>{ns  coridrnhifux  Tlorrplene,  isg^rown 
as  an  ornamental  plant  in  our  gardens  ;  and 
three  varieties,  the  alpine,  the  thick-leaved,  and 
the  viUous,  af/>w»iw,  wamftUut^  and  etKoeiM,  are 
nativi'S  of  Continental  Eiirof>c,  tho  first  and  the 
third  particularly  of  Switzerland,  and  h.-we  been 
introduced  to  Britain  as  ornamental  plants.  But 
the  stems  of  all  these  Tarletiee,  oa  1^  ftvwage, 
attain  only  about  one-third  the  length  of  those  of 
the  normal  plant. 

The  greater  bird's  foot  trefoil.  Lotm  major, 
grows  wUd  in  wet  shady  grounds  in  Oreat  Britain; 
and  is  also  a  perennial,  deciduotis  trailer,  and  an 
agricultural  plant  of  considerable  value.  In  fact, 
it  possesses  fully  double  the  value  of  the  preced- 
ing species;  and  yet,  by  careless  observers,  or 
even  by  practical  farmers,  has  often  been  con- 
founded with  it.  Its  f\)H(lnoss  for  wet  situations 
is  quite  as  decided  as  that  of  the  small  homed 
bird's  foot  trefoil  is  for  very  dry  soils ;  its  stems 
are  firom  one  foot  to  three  foct  in  length,  oovsied 
with  \()T\g  and  loosely-spreading  hairs,  and  not  so 
procumbent  as  those  of  F^otm  cornic\dat}i^ :  its 
leaves  are  fringed  with  hairs  similar  to  thoee 
upon  the  stems;  and  its  flowers  are  of  a  duller 
hue  than  those  of  Zotu$  cornteulatus,  grow  in 
groups  of  from  six  to  twelve  in  each  head,  and 
bloom  from  about  the  third  week  of  June  tiH 
August.  On  Ghjey  soils,  on  all  kinds  of  moist 
soils,  and  on.  the  richest  kind  of  dry  soils,  it 
yields  a  larirer  produce  than  perennial  red  clover ; 
but  the  nutritive  matter  of  this  produce  is  about 
one-Sfth  less  than  that  of  the  dover,  and  oontatns 
a  very  sensible  and  unpleasant  degree  of  bitter 
extractive.  The  plant  in  its  green  state  is  dis- 
liked by  all  classes  of  live  stock ;  but  when  made  | 


into  hay,  it  is  readfly  eaten  hf  deer,  sheep,  and 
Uaok  cattle.  It  matures  a  smaller  quantity  of 
seed  than  the  small  homed  species,  but  amply 
compensates  this  defect  by  propagating  itself  in 
the  manner  of  the  strawberry  and  of  ftoloniftrous 
grasses.  It  might  be  a  very  profitable  substitute 
for  red  clover  on  all  wet  and  gtiff  soils  :  but,  on 
account  of  its  largo  proportion  of  bitter  and  sal- 
ine principles,  it  requires  %  oomparatively  large 
accompaniment  of  other  heibege.  An  acre  of  it, 
according  to  the  Woburn  experiments,  yields 
21,780  11)8.  of  green  produce,  b,l42^  lbs.  of  diy 
produce,  and  680|  lbs.  of  nutritive  matter. 

The  narrowest  bird*s  Ibei  trsii:^  Latu$ 
ftx.<niius.  grows  wild  on  sea-beaches  and  on  mi  a- 
dows  near  the  sea,  in  Great  Britain.  It  if  a 
trailing  annual;  its  stems  are  usually  about  a 
foot  in  height;  and  its  floweii  are  yellow, and 
appear  from  May  till  August— IHie  diffuse  Urd's 
foot  trefoil,  Lot>ts  difusu*,  grows  on  rocks  in 
England.  It  is  a  trailing  annual ;  its  stems  are 
usually  about  IS  inehes  in  length,  and  its  flowers 
are  yellow,  and  appear  in  May  and  June.— The 
decumbent  bird's  foot  trefoil,  Lof  its  dent  j,d-tnf,  was 
introduced  to  Britain  from  Continental  Kurope 
in  1816L  It  is  a  truling  annual ;  its  stems  are 
usually  about  6  inches  in  length  ;  and  its  flowers 
appear  in  July  and  Aiigust. — Forster's  species, 
Lotu*  fortteri,  called  by  Forster  himself  and  some 
other  botanists  Lotus  decumSau,  grows  wild  in 
fields  and  msadow%  but  prindpiJly  on  heathy 
[grounds  in  England.  It  is  a  trailing  perenninl ; 
its  stems  are  usually  about  0  inches  in  len_'th; 
its  floral  footstalks  are  smooth,  lirm,  strong,  and 
about  five  times  the  length  of  the  lenvss ;  and  its 
flowen  are  collected  into  umbels  of  five  or  six, 
have  a  bright  yellow  colour,  and  npp'-ar  in  Jidy 
and  August. — All  the  species  already  autioed  have 
long <7lindrioal  pods;  but  the  esoulent  qwdes, 
Lotvi  tAUis,  has  curved  pods,  and  is  cultivated 
in  some  countries  for  the  sake  of  these.  It  was 
introduced  to  Great  Britain  from  Italy  in  171U; 
it  is  a  hardy  trailing  annual,  with  stems  of  shoot 
6  indhes  in  length ;  and  its  flowers  are  yellow 
and  frequently  Boliteiy,  and  i^pear  in  Jniy  and 
August. 

The  St.  James'  Inland  bird's  foot  trefoil,  Lotus 
Jaeeimttf  was  introdneed  to  Britain  from  the 

Cape  Verd  Islands  in  1714;  and  is  cultivated  hj 
our  gardeners  as  an  ornamental  greenhouse  plant. 
Its  stem  is  slender,  very  ligneous,  and  about  two 
or  three  feet  high ;  its  tmnehes  are  slender,  her- 
baoeooi^  and  very  numerous ;  its  leaves  are  nar- 
row, grey,  slij^litly  hoary,  almost  gcssile.  and 
sometimes  trifoliate,  sometimes  quintjueloliate ; 
its  flowen  areprodooedon  very  slender  footstdb 
from  the  sides  of  the  stems,  arc  collected  into 
heads  of  four  or  five,  ha%'e  a  yellowish  deep  pur- 
ple colour,  and  may  be  made  to  bloom  throughintt 
^e  whole  year ;  and  its  pods  are  slender,  tap^ 
ing,  and  little  more  than  an  inch  in  length,  each 
containing  five  or  six  small  rinindish  f.i.'Cfi«.  A  ^ 
variety  of  it,  called  Lotus  Jacokeus  Luteins,  is  <iis> 
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Unguifihed  chiefly  by  the  lighter  colour  or  yellow- 
n6«  of  its  flowen.'-The  Cretan  bird*8  foot  trefoil 
LotVM  Cretiau,  it  alao  eultivaled  in  Britain  as 

an  omampntn.!  prfcnhousc  plant ;  anil  it  was  in- 
I  troduccd  about  l(k)  years  ago  from  the  Levant. 
I  Its  stems  rise  to  the  height  of  three  or  four  feet, 
I  but  Are  Blender  and  reqaire  support ;  itslntmehes 
;  are  few  and  lateral  ;  its  leaves  are  neat,  shinitiij, 
'  silvery,  and  trifoliate,  and  grow  from  the  joints 
!  of  the  branches ;  its  floral  footstalks  rise  from  the 
i  iid«  of  the  bnmebes,  and  bave  a  length  of  two  or 
three  inches ;  and  its  flowers  grow  In  heads  of 
four  or  pix.  hnve  a  yellow  colonr,  and  appear  from 
June  till  September. — These  two  species,  as  well 
I  M  two  Other  ornamental  greenhouse  kinds,  are 
prafNigBtad  bj  cuttings. — A  hardy  perennial  hcr- 
haceous  ornamental  ?pccies.  called  Lu'n.i  f>nlii,^ri.^. 
was  iniroduoed  a  few  y^rs  ago  from  Crete,  and 
most  not  be  oonfbnnded  with  the  Cretan  species. 
— ^The  only  other  sort  we  can  aflford  to  notice  is 
Lofnx  odoraf  I.*,  distinguished  for  ittt  fine  frap^rnnco, 
introduced  about  forty  years  ago  from  Ikirbary, 
and  having  the  characters  of  an  erect,  deciduous, 
perennial-rooted  herb. 

BIRD'S  NEST,— botanically  Monotropa.  A 
genn"?  of  curiotx?  plants,  of  the  heath  tribe.  They 
are  not  true  heaths,  nor  do  they  belong  to  the 
rfaodora  and  rbododMidron  funily,  bat  oonstitate 
I  of  themselves  a  subsection  of  ericoe.  The  under- 
pino5  species,  Monotropa  hypopififx,  gfrows  indi- 
genously in  Britain, and  is  met  with  occasionally 
on  poor  and  gravelly  open  grnutnis,  but  most 
frequently  in  woods,  under  firs  and  beeches.  It 
,  particularly  abounds  in  tlie  midland  counties  of 
I  England.     Its  root  is  hbrous,  branched,  and 
I  rather  ereeping ;  its  stem  is  solitary,  and  about 
I  half  a  foot  in  hei|^t ;  and  its  flowers  grow  in  a 
!  drix>ping  cluster,  are  white  in  colour,  and  appear 
i  in  June  and  July. — A  species  somewhat  like  the 
'  British  one,  and  called  Monotrapa  unijlora,  was 
introdnoed  a  few  years  ago  from  North  America. 
?<'vcr.al  other  species  are  known.— Bird's  nest  is 
abo  the  popular  name  of  a  very  l>eaiitiful  hot- 
house fern,  of  the  spleenwort  genus,  introduced 
I  abont  twenty  years  ago  from  tiie  East  Indies,'"- 

I  AtpUnium  nidus.— Bird's  nest  was  likewise,  till 
qnite  recently,  the  popular  name  of  the  wild  car- 
rot, Daueus  carota. 

'i    BI&THWORT.  See  AmsTotooHtA. 

II  BISCUIT.  A  hard,  dry,  flat  bread  cake.  It 
acquired  its  name  from  the  old  and  obsolete  pro- 
ces8  of  twicfr-bftking.    It  is  free  from  yeast,  and 

,  Aerefore  better  suited  to  the  stomach  of  infants 
I  [  and  dyspeptic  persons  than  fermented  bread ;  and 
I  it  is  deprived  of  moisture  by  the  particular  nie- 

I  thod  of  baking,  and  therefore  keejis  very  much 
•  loagw  than  loaf  bread.    The  unleavened  bread 

I I  «f  the  Jews,  and  the  loaf  or  cake  mentioned  in 
several  passtages  of  the  New  Testament  Scriptur 

|j  were  biscuits.    The  modem  use  of  the  biscuit  is 
1 1  Teiy  common  on  knd,  by  both  the  luxurious  and 
I  the  d;^ptie;  and  it  is  perfiwtly  indispensable 
. '  during  all  sesrvoyages  whidi  are  longer  in  eon- 
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tinuance  than  the  usual  duration  pf  freshness  in 
loaves.  Sea-biseoits  are  baked  in  all  large  sea- 
ports for  the  supply  of  merchant-ve*«sel8,  and  in  j 
certain  CTr-*at  manTifactories  fir  tin-  .suiinlv  of  the  ' 
national  navy ;  and  they  arc  of  two  qualities,  a  1 1 
finer  and  a  coarser, — the  latter  more  nutritive  || 
than  the  former,  and  made  of  ground  wheat  from  ;  | 
which  nothing  but  the  bran  has  been  separated,  j 
Cijarse  sea  biscuit-'^  are  one  of  the  most  nourish-  j| 
ing,  digestible,  and  grateful  forms  of  prepared 
hnroan  food.n^l%e  nnmerons  pastry  articles  sold 
under  the  name  of  biscuits  by  confectioners,  are 
exceedingly  various  in  composition,  and  possess 
scarcely  one  property  in  common  with  true  bis- 
cuits. The  word  biscuit  has  also  a  technical  use 

in  the  manufacture  of  earthenware. 

1USCCTELT;.\.    See  lU  eKi.KR  MrSTABD. 

BISUOPING.  See  Aoe  op  Animals. 

BI8H0P*S  WEBB.  Two  annual  umbelliierons  ' 
plants,  of  the  genera  ammi  and  sison.    The  j 
greater  bishop's  weed.  A/nt/ii  j,,'fi".<,  is  a  native  { 
of  the  south  of  Europe,  was  brought  to  Britain  i ' 
about  the  middle  of  the  16th  century,  and  now 
grows  wild  in  some  districts  by  the  side  of 
hedges.    Its  stem  is  firm,  rounrl,  striated,  and 
about  two  feet  hich  ;  its  flowers  are  white,  form 
large  umbels  at  the  top  of  tlie  steui,  appear  ^ 
in  June  and  July,  and  give  the  plant  some  re-  j 
semblance  to  parsley  when  in  bloom;  and  its  | 
seeds  are  ripened  in  .\uL':iist,  have  a  warm  and 
aromatic  taste,  and  were  formerly  used  in  medi- 
cine. When  the  plant  is  cultivated,  it  is  treated 
as  a  biennial,  or  sown  in  autumn  where  it  is  to 
remain. — The  other  liisliop's  weed  was  formerly  " 
called  Pimpindla  lateriflora^  but  is  now  called  J 
SUon  mmi.  It  was  introduced  to  Britain  from  , 
the  south  of  Europe  in  1810,  grows  about  a  foot 
high,  and  produces  white  flowers  in  July  and  'j 
August.  < 

BISMUTH.   Asimplemetal,  of  specific  gravity  i 
9*622,  or  nearly  ten  times  header  than  water.  It  I 
is  nearly  as  fusible  as  tin,  and  rather  softer  than  ' 
copper ;  and,  when  slowly  cooled,  crystalUzes  in 
cubes.  It  has  a  reddish  white  colour,  and  appears  !  i 
as  if  formed  of  mutnslly  adhering  brcmd  shining  > 
plates.    It  is  neither  very  brittle  nor  very  mal-  j ' 
leuble,  but  brealt.^  by  a  Rtrokc,  and  can  be  reduced  ■  j 
to  powder.   Its  ores  are  usually  metallic,  not  [ 
very  widely  diffhBed,most  plentifbl  in  Saxony,  less  | ' 
plentiM  in  Cornwall,  France,  and  Sweden  ;  and  . 
they  generally  contain  cobalt.    Bismuth  itself  i 
produces  no  effect  on  the  animal  system  ;  but  the 
subnitrate  of  it  has  recently  hoen  introduced  to 
human  medicine,  and  will  probably  be  introduoed  ' 
to  farriery,  as  a  valuable  and  very  powerful  drug. 
This  drucT  is  very  easily  preT>arcd  by  the  action 
of  nitric  acid  upon  the  metal,  and  is  a  perfectly 
white,  tastdess,  and  odourless  powder.  A  doee  of  j 
it  varies  from  one  grain  to  about  twelve  g[nuns  ; 
!>ut  is  far  Unt  active  and  critical  t  i  be  prescribed  ] 
by  any  person  but  a  rcgukr  and  skilful  practi- 
tioner.   It  acts  advantageouslj  in  spasmodio 
afiections,  palpitaUons  of  the  heart,  and  epilepay. 
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an(1  ig  regarded  as  quite  a  specific  In  all  varieties 
of  dyspepsia,  or  feebleness  of  stomach,  in  which 
the  urgaa  iUelf  is  souud  aud  merely  weak.  But 
ftn  overdose  eoto  with  tiemendouB  vindenoe,  pro- 
duces the  most  violent  symptoms,  and  vmj  evoQ 
occasion  death. 

BISON.  From  other  species  of  the  ox  kind, 
tiie  biion  is  well  distinguished  by  the  foUewing 
pecnliarities.    A  long  shaggy  hair  clothes  the 
fore  part  of  the  Imtly,  forming  a  well  marked 
beard  beneath  tiie  lower  jaw,  and  descending  be- 
liind  the  kneo  in  a  tuft.    This  hair  rises  on  the 
top  of  the  heed  in  a  dense  mass,  nearly  as  high 
as  the  extremities  of  the  horns.     Over  the  fore- 
head it  i.s  closely  curled,  and  matted  so  thickly 
as  to  deaden  the  force  of  a  ritie  ball,  which  either 
rehoonds^  or  lodges  in  the  hair,  merelj  oansiiig 
the  animal  to  shake  his  head  as  he  heavily  bounds 
along.    Thf  head  of  the  hison  is  large  and  pon- 
derous, compared  to  the  size  of  the  body ;  so  that 
the  moscles  for  its  support,  neoessarily  of  great 
;  size,  give  great  thickness  to  the  neck,  and  by 
,  their  ori;^in  from  the  prolonged  dorsal  vertebral 
processes  form  the  peculiar  projection  called  the 
hump.    This  hump  is  of  an  oblong  form,  dimin- 
ishing in  height  as  it  reoedes,  so  as  to  give  eoD- 
siderable  obliquity  to  the  line  of  the  back.  The 
eye  of  the  bif>)!i  is  small,  black,  and  brilliant ; 
the  horns  are  black  and  very  thick  near  the  head, 
whenee  they  curve  upwaxds  and  outwards,  ra- 
pidly tapering  towards  their  poiata.  The  outline 
of  the  face  is  somewhat  convcxly  curved,  and  the 
upper  lip,  on  each  side  being  papilons  within, 
dOates  and  extends  downwards,  giving  a  very 
oblique  appearance  to  the  lateral  gap  of  the 
mouth,  in  this  particular  resembling  the  ancient 
architectural  bas-reliefs  representing  the  heads 
of  oxen.  The  physiognomy  of  the  bison  is  men- 
I  aoiag  and  ferodofia,  and  no  one  can  sse  this 
'.  formidable  animal  in  his  native  wilds,  for  the 
I  first  time,  without  feeling  incUned  to  attend  im- 
:  mediately  to  his  personal  safety.    The  summer 
I  ooat  of  the  hison  differs  ttom  his  winter  dress, 
I  rather  by  differenoe  of  !•  riL^^th  than  by  other  par- 
'  ticulars.     In  summer,  from  the  shoulders  back- 
I  wards,  the  hinder  parts  of  the  animal  are  all 
covered  with  a  vity  short  fine  hair,  that  is  as 
smooth  and  as  soft  to  the  touch  as  velvet.  The 
tail  is  quite  short  and  tufted  at  the  end,  and  its 
'  utility  as  a  fly-bruph  i<5  necessarily  very  limited. 
The  colour  of  the  hair  is  uniformly  dun,  but  the 
long  hair  on  the  anterior  parts  4^  the  hody  is  to 
1  a  certain  extent  tinged  with  yellowish  or  rust 
I  colour.    These  animals,  however,  present  little 
variety  in  regard  to  colour. — In  Plate  VJII.  we 
have  given  figures  of  the  bison  from  the  work  of 
the  eminent  American  naturalist  to  whose  pages 
we  are  also  indebted  for  the  present  article. 

Some  varieties  of  colour  have  been  observed, 
although  the  instanosa  are  rare.  A  Missouri 
trader  informed  the  msmhen  of  Iiong*s exploring 
party,  that  he  had  seen  a  greyish  white  bison, 
and  a  yearling  oal^  that  was  distinguished  bj 


several  white  spots  on  the  side,  a  star  or  blaze 
in  the  forehead,  and  white  fore  feet.  Mr.  J. 
Doughty,  an  interpreter  to  the  expedition,  saw 
in  an  Indian  hnt  a  very  wdl  prepared  bisoa  ' 
head,  with  a  star  on  the  front.  This  was  hichly 
prized  by  the  proprietor,  who  called  it  his  Great 
Medicine,  for,  said  he,  "  the  herds  come  every 
season  to  Uie  vicinity  to  seek  tlunr  whita^aoed 
companioo." 

In  appcamnce,  the  bison  cow  bears  the  same  : 
relation  to  the  bull  that  is  borne  by  the  domestic  i : 
cow  to  her  mate.  Her  nie  is  modi  amaUer,  and  i| 
she  has  muoh  less  hair  on  the  fore  part  of  her  i 
body.    Tlie  horns  of  the  cow  are  mucli  lesa  than 
thos*^  of  the  bull,  nor  are  they  so  much  concealed 
by  tlic  liair.    'ihe  cow  is  by  no  means  destitute 
of  heard,  but  thoo^  she  possesses  this  oonspi- 1 
cuous  appendage,  it  is  quite  short  when  compared 
with  that  of  her  companion.    Frt>ni  July  to  the 
latter  {mu^  of  December,  the  bison  cow  continua 
fot.  Their  bresding  season  b^;ins  towards  the  [ 
latter  part  <  f  July,  and  continues  until  the  be-  \ 
ginning  of  September,  and  after  this  month,  the 
cows  separate  from  the  bulls  in  distinct  herds, 
aud  bring  forth  their  calves  in  ApriL  The  oshvs 
rardy  separate  from  the  mother  before  thsy  sie 
one  year  old,  and  cows  are  frequently  iestt  SO-  ' 
companied      calves  of  three  sca!^ons. 

The  flesh  oi  the  bison  is  somewhat  coarser  in 
its  fibre  than  that  of  the  domestic  oz,  yet  tfavsl- 
Icrs  are  vnanimous  in  considering  it  equally  sa- 
voury as  an  article  of  food ;  we  must,  however, 
receive  the  opinions  of  travellers  on  this  subject  | 
with  some  aUowanoe  for  their  peouliar  sitnatiaiis,  , 
being  frequently  at  a  distance  from  all  other  . 
food,  and  having  their  relii^h  improved  by  the 
best  of  all  possible  recommeudatious  in  favour  of  | 
the  present  viands — hunger.    It  is  with  ressoo,  ' 
however,  that  the  flesh  is  slated  to  be  moie  i 
agreeably  sapid,  as  the  grass  uj>on  which  these  j 
animals  feed  is  short,  firm  and  nutritious,  being 
very  different  from  the  luxuriant  and  less  saline 
grass  prodoeed  on  a  more  fertile soiL  Thefst«f 
the  bisMl  ia  said  to  Ive  far  sweeter  and  richer,  sod  ! 
generally  preferable  to  that  of  the  common  or 
The  observations  made  in  relation  to  the  bison  b  , 
flesh,  when  oompared  with  the  flesh  of  the  do-  I 
mestic  ox,  may  be  extended  to  afanott  all  wild 
nil  Tit,  which  has  a  peculiar  flavour  and  racint*ss 
that  renders  it  decidedly  more  agreeable  than  ^ 
that  of  tame  animals,  although  the  textms  of 
the  flesh  may  be  mneh  coarser  and  the  fibie  I17  ;| 
no  means  as  delicate. 

Of  all  the  parts  of  the  bison  that  are  catt  n  tbe 
hump  is  the  most  famed  for  its  pecuhar  riciiat-M  ■ 
and  delieaoy;  beeause,  when  oooked,  it  is  said  mf 
much  to  resemble  marrow.   The  Indian  mode  of 
cooking  the  hump  is  to  cut  it  out  from  theT?rte- 
braj,  after  which  the  spines  of  bone  are  taken  out. 
the  denuded  portion  is  then  oovered  with  ikiBt 
which  is  finally  sewed  to  the  skin  covering  the 
hump.  The  hair  is  then  singed  and  p\illtd  off.sni 
the  whole  mass  is  put  in  a  bole  dug  in  the  earth 
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for  its  reception,  wMdi  has  bera  ptvTioasIy  heated 

by  a  strong  fire  in  and  over  it  the  evening  pre- 
vious to  the  day  on  which  it  is  to  he  catt  n.  It 
is  then  covered  with  cinders  and  earth  about  a 
foot  deep,  aad  a  stnmg  fire  wade  over  it  By 
the  next  day  at  noon,  it  ia  fit  for  use.  The 
tongiios  nnd  marro^s'  bones  are  also  highly  es- 
teemed hj  the  hunters.  To  preserve  the  flesh 
for  future  use,  the  huuterd  and  ludiwis  cut  it 
iato  thin  dioea  and  drjr  it  in  the  opoi  air,  which 
is  called  jerking;  this  process  is  speedily  finished, 
and  a  large  stock  of  meat  may  thus  be  kept  for  a 
ooosideraUe  length  of  time.  From  the  dried 
flesh  of  the  biaon  the  rar-traders  of  the  American 
DOifh-west  prepare  a  food  which  ii  tety  valuable 
on  account  of  the  tiTii*>  it  may  be  preserved  with- 
out spoiling,  though  it  will  not  appear  very  allur- 
ing to  thoae  who  reside  where  provisions  are 
obtained  without  difficulty.  The  dried  bison's 
fli-«!i  i?  placed  on  skins  and  pounded  with  etonen 
until  sufficiently  pulverized.  It  is  then  separated 
as  much  as  possible  from  impurities,  and  one- 
third  of  its  weight  of  melted  Udlow  of  the  animal 
is  pyured  over  it.  This  substance  is  called  prm- 
wir  iTi,  and  l>Ling  packed  firmly  in  bags  of  skin 
ol'  ii  couvcnicut  size  for  transpor^tion,  may  be 
kept  for  one  year  without  much  diffionlty,  and 
with  great  care,  perhaps  two  years.  During  the 
months  of  .A.Ticn'^t  ''"^^  P.-ptcmber  the  flfsh  of  the 
bison  bull  is  poor  aud  disagreeably  Uavoured  ; 
tbqr  are,  however,  oiuoh  more  Msily  killed,  as 
they  are  not  so  vigilant  as  tiha  eows,  and  some- 
times all  iw  tho  hunter  to  come  up  with  them 
without  much  difficulty.  Levvii>  aud  Clarke  relate 
that  <«iee  approaohing  a  large  herd,  the  hulb 
weald  icaroelj  move  out  of  their  way,  and  as 
they  came  near,  the  aniu)al>  would  inortly  look 
at  them  for  a  inoroent,  as  at  suuiethiog  new,  and 
then  quietly  resume  their  grazing. 

The  ganeral  appcaranee  of  the  bison  is  by  no 
means  attractive  or  prepossessing,  his  huge  and 
j-hapelcss  form  being  altogether  devoid  of  grace 
and  beauty.  His  gait  is  awkward  and  cumbrous, 
although  hta  great  strength  enables  him  to  mn 
with  very  considerable  spocd  over  plains  in  sum- 
mer, or  in  winter  to  plunge  expeditiously  through 
the  snow.  The  sense  of  smelling  is  remarkably 
soute  in  this  anaoia],  and  ii  is  remarked  by 
hunters  that  the  odour  of  the  white  roan  is  far 
more  terrifying  to  them  than  that  of  the  Indian. 
From  the  neighbourhood  of  white  settlements 
they  speedily  disa|qpear:  this,  however,  is  very 
justly  accounted  for  by  Mr.  Say,  who  attributes 
it  t  *  tho  impolitic  and  cxtomiinating  warfare 
which  the  white  man  wages  against  all  unsub- 
daed  animals  within  his  reabh.  the  Indians 
and  visitors  of  the  western  regions  the  iMSon  is 
almost  invaluaVile ;  we  have  mentioned  that  they 
supply  a  large  part  of  the  food  used  by  the  na- 
tives, and  covering  to  their  tents  and  persons, 
while  in  many  parts  of  the  country  there  is  no 
fuel  to  be  ol  t  iim  d  but  the  dried  dung  of  this 

auimal.    The  Indians  always  associate  ideas  of 
I. 


<  iijoyment  with  plenty  of  bison,  and  they  fre- 
quently cr  nstitute  the  skull  of  one  of  them  thai 
'  Great  M('<licine.'  They  have  dances  and  cere- 
monies that  are  observed  previous  to  the  com- 
mencement of  thdr  hunting. 

The  herds  of  bison  wander  over  the  oountry  in 
search  of  food,  usually  lt  d  by  a  liull  most  remarkable 
for  strength  and  fierceness.  While  feeding,  they 
are  often  scattered  over  a  great  extent  of  country, 
but  when  they  move  in  mass  they  form  a  dense, 
almost  impenetrable  column,  which,  once  in  mo- 
tion is  scarcely  to  be  impeded.  Their  line  of 
march  is  seldom  interrupted  even  by  considerable 
rivers,  aeross  wliioh  they  swim  without  fear  or 
hesitation,  neariy  in  the  order  that  they  traverse 
tho  plains.  When  flyin;'  before  their  pursuers, 
it  would  be  in  vain  lor  the  foremost  to  halt  or 
attempt  to  obstruot  tho  progress  of  the  main 
body,  as  the  throng  in  the  roar  still  rushing  on- 
ward, tlie  leaders  must  advance,  althoii^'h  de- 
struction awaits  the  movement.  The  Indians 
take  advantage  of  this  einrnmstanoe  tft  destroy 
great  quantities  of  this  favourite  game,  and,  cer- 
t;itnly.  no  mode  could  bo  resorted  to  more  efTec- 
tually  derttructivo,  nor  coidd  a  more  terrible 
devastation  be  produced,  than  that  of  forcing  a 
I  numerous  herd  these  la^  animals  to  leap 
together  from  the  brink  of  a  dreadful  pivcipice, 
upon  a  rocky  and  Ijruken  surface,  a  hundred  feet 
below.  When  the  Indians  determine  to  destroy 
bison  in  this  \s.\\\  one  of  their  swiftest  footed  and 
most  active  young  men  is  selected,  v  ho  is  dis- 
guised in  a  bi^  ai  skin,  having  the  head,  ear?, 
and  horns  acyustcd  on  his  own  head,  so  as  to 
make  the  deception  very  complete,  and  thus  ac- 
coutred, ha  stations  himself  between  the  bison 
herd  and  some  of  the  prpi'ipices,  that  often  extend 
for  several  miles  along  the  rivers.  The  Indians 
surround  the  herd  as  nearly  as  possible,  when,  at 
a  given  signal,  they  ^ow  themselves  and  rush 
forward  with  loud  yells.  The  animals  being 
alarmed,  '.vc^  seeing  no  way  open  but  in  the 
directiou  oi  the  disguised  Indian,  run  towards 
liim,  and  he,  taking  to  ttght,  dashes  on  to  the 
precipice,  where  he  suddenly  secures  himself  in 
some  prcviougly  ascertained  crevice.  The  fore- 
most of  the  herd  arrives  at  the  brink — there  is 
no  possibility  of  retreat,  no  dianoe  of  escape :  the 
foremost  may  for  an  instant  shrink  with  terror, 
but  the  crowd  behind,  who  are  terrified  by  the 
approaching  hunters,  ruah  forward  with  increa»- 
iug  impetuosity,  and  the  aggregated  feroe  hurls 
them  successively  into  the  gulf,  where  certain 
death  awaits  them.  It  is  extremely  f  rtnnate 
that  this  sanguinary  and  wasteful  method  of  kill- 
ing bisons  is  not  very  frequently  reetnrted  to  by 
the  savagesi,  or  we  might  expect  these  animals  in  a 
few  years  to  bec9me  almost  entirely  extinct.  The 
waste  is  not  the  only  unpleasant  circumstance 
consequent  on  it ;  tlie  air  for  a  long  time  after 
is  filled  with  the  horrible  stench  arinng  from  the 
putrefying  carcases  not  consumed  by  the  In- 
dians after  such  an  extensive  and  indiscriminate 
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slaughter.  For  a  very  ooiuideiabk  l&me  After 
Buch  an  event,  the  wolves  «nd  vnltnres  feast 

sumptuously  and  fatten  to  tameneps  on  the  dis- 
gusting remains,  becoming  so  gentle  and  learlefS 
as  to  allow  themselves  to  be  approAched  by  the 
humaa  speeies,  and  even  to  be  kiiooked  down 
with  a  stick,  near  places  where  such  pacrifices 
of  bison  have  been  made.  Lewis  and  Clarke  be- 
stowed the  name  of  Slaughter  River  on  on©  of  the 
tributaries  of  the  Mississippi,  in  consequence  of 
the  precipices  alontr  Jts  sides  having  been  used 
by  tlie  Indians  for  this  mode  of  killing  the  bison. 

A  better  and  more  common  way  of  killing 
bison  is  that  of  attacking:  them  on  borsebadc 
The  Indians,  mounted  and  well  armed  ^^  ith  bows 
and  arrows,  encircle  the  herd  and  gradually  drive 
them  into  &  situation  favourable  to  the  employ- 
ment of  the  hone.  Thej  then  ride  in  and  single 
out  one,  genendly  a  finnale^  and  foDowing  liar  as 
closely  as  possible,  wound  her  with  arrows  until 
the  mortal  blow  is  given,  when  they  go  in  pur- 
suit of  otiiers  until  their  quivers  are  exhausted. 
SllOnld  a  wounded  bison  attack  the  hunter,  he 
escapes  by  the  ai^ility  of  his  horse,  which  is 
usually  well  trained  for  the  purpose. — In  some 
parts  of  the  coun^,  the  hunter  is  exposed  to  a 
considerabla  dwnger  of  falling,  in  consequenoe  of 
the  numerous  holes  made  in  the  plains  by  the 
badger. 

The  skins  of  the  bison  furuiiih  the  Indians  and 
Whites  with  exoeUent  robes,  iinr  bedding,  doth- 
ing,  and  various  pniposes.  These  are  most 
usually  the  skin  of  coxv«  as  the  hide  of  the  bull 
is  too  thick  and  heavy  tu  be  prepared  in  the  way 
practised  bj  the  squaws,  which  is  both  dUfficnIt 
and  tedious.  This  consists  in  working  the  bide, 
moistened  with  the  brains  of  the  anitnal,  be- 
tween the  hands,  until  it  is  made  perfectly  sup- 
ple, or  tin  the  thick  texture  of  the  skin  is  re- 
dttoed  to  a  porous  and  cellular  substance.  These 
robes  form  an  excellent  protection  from  rain, 
when  the  woolly  side  is  opposed  to  it,  and  against 
the  cold  when  the  woolly  surface  is  worn  next 
the  dtin.  But  when  these  robes  are  wet,  or  for 
a  coneideraWe  time  exposed  to  moisture,  they 
are  apt  to  spoil  and  become  unpleasant,  as  the 
Indian  mode  of  dressing  has  no  other  effect  tlian 
to  give  a  softness  and  a  pliancy  to  the  weather. 
On  these  robes  the  Indians  frequently  make 
drawings  of  their  prcat  hattU  s  and  victories ;  a 
great  variety  of  such  painted  robes  are  to  bo  seen 
in  the  Philadelphia  Museum.  The  hair  of  the 
bison  has  been  used  in  the  manu&oture  of  a 
coan;^  cloth,  but  this  £abno  has  never  been  ex- 
tensively employed. 

We  have  afarttsdj  adverted  to  the  great  num- 
bers of  these  animals  which  live  together.  They 
liave  been  seen  in  herds  of  tlirce,  fotir,  and  five 
thousand,  blackening  the  phiins  as  far  as  the  eyo 
could  view.  Some  travelkrti  are  uf  opinion  that 
they  have  seen  as  many  as  eight  or  ten  thoussnd 
in  the  same  herd,  but  this  is  merely  a  conjecture. 
At  night  it  is  impossible  for  persons  to  sleep  near 


them  who  are  nnaooustomed  to  their  noise,  whtdi 
from  tho  incessant  lowing  and  roaring  of 
bulls,  is  said  very  much  to  resemble  distant  thun- 
der. Although  frequent  battles  take  place  be- 
tween tiie  bulls,  as  among  domestic  cattle,  the 
habits  of  the  Inson  are  peaceful  and  inoffoinvc, 
seldom  or  never  ofi'cring  to  attack  man  or  cthpr 
animab,  unless  outraged  in  the  first  instimce. 
They  sometimes,  when  wounded,  turn  on  the  ag- 
grroBSor,  but  it  is  only  in  the  rutting  season  that 
any  danger  is  to  be  apprehended  from  the  fero- 
city and  strength  of  the  bison  bull.  At  all  other 
times,  whether  wounded  or  not,  their  efforts  sre 
exdurivdy  directed  towards  effecting  their  es- 
cape from  their  pursuers,  and  at  this  time  it  does 
n(it  appear  that  their  rage  is  jirovokcd  particu- 
larly by  an  attack  on  themselves,  but  their  un- 
ususl  intrepidity  is  indiscriminately  directed 
against  all  snspioioiis  objects.— 6<o^an*s  Jfvtwd 

Iliftory. 

BISTORT,  or  Skuckwkbd,— botanically  Fol^ 
gonvm  BUt&rta,  k  perennial,  herbaceous,  medi- 
cinal plant,  of  the  polygonum  genus.  It  grows 
in  moist  shady  places,  and  in  meadows  and  pas- 
tures of  Great  Britain;  and  occurs  in  Siberia, 
Japan,  and  many  parts  of  continmtal  Borope, 
genendly  in  similar  situations  as  in  Britain,  but 
occasionally  on  alpine  ground,  at  the  clevatiiin  of 
even  about  4,500  feet  above  sea-level.  Its  root 
is  ligneous,  contorted,  thick,  and  creeping;  its 
stem  is  solid,  smooth,  leaQr,  jomted,  swelling  «t 
the  joints,  somewhat  nodding  at  the  top,  and 
usually  from  18  to  24  inches  high  ;  its  leave* 
are  entire,  waved  in  the  edge,  a  tine  green  above, 
smooth  bdow,  the  lower  ones  heart-shaped,  faai> 
ceolate,  and  standing  <m  long  winged  footstalks, 
and  the  upper  ones  ovate  and  almost  seP>ilo ;  nr.^ 
its  flowers  are  small,  of  a  pale  rose  colour,  aod 
collected  into  a  close  oblong  spike  of  one  indt  tnd 
a  half  in  length,  and  appear  from  Msy  till  Sep* 
tembcr. 

The  dried  root  has  a  very  austere  taste,  but  no 
smell ;  contains  a  large  proportion  of  tsmuo, 
some  gallic  add,  and  much  stardi,  and  gives  ^ 
its  medicinal  principles  in  the  form  of  extract  in 
water.     It  is  employed  externally,  in  human 
pharmacy,  in  the  form  of  lutiun,  for  spongy 
gums  and  bad  ulcm;  and  internally,  in  vsnooi 
forms,  for  dyspepda*  hemorrhage,  prolonged  dy- 
sentery, and,  in  general,  as  a  tonic  and  an  a«triii- 
geut.   White  says  respecting  the  use  of  bistort 
in  furriery,  «  The  roots  of  this  plant  are  coui-  ' 
dered  the  most  powerful  of  the  v^etable  sstria- 
gents ;  they  have?  been  recommended  as  a  stjp- 
tic  to  restrain  hemorrhages;  but  ought  never 
to  be  depended  on  for  this  purpose,  ^meaj  insr 
ginary  virtues  have  been  attributed  to  thisplsst; 
perhaps  as  a  powerful  astringent,  it  may  be  use- 
ful in  certain  cases  of  diarrhoea,  particularly  that 
to  which  horned  cattle  arc  subject.   The  dose  is 
from  half  an  ounce  to  an  ounce,  and  msy  be  given 
cither  in  powder,  or  boiled  in  water  and  msds 
into  a  drench. 
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The  alpine  bistort,  Polygwrnm  viviparum,  is 
ibo  a  herfaMeoiw  pervniiiii],  bat  differs  in  both 
habit  and  ohemifml  prindple  from  the  enakeweed 

bistort.  It  grows  on  lofty  pastoral  mountains  in 
Great  Britain,  either  among  the  moist  award  or 
in  moist  fissures  of  rocks.  Its  root  is  somewhat 
Mtringent,  but  not  medicinal  *,  its  stem  seldom 
exceeds  6  inches  in  hoiglit ;  and  it.s  fluwei-s  are 
stalked  and  wbitiah  green,  and  appear  from  May 
till  September. 

BIT.  The  iroii  ptrt  of  ft  bridle^  pat  into  a 
horse's  mouth,  and  of  chief  use  for  restraining 
and  controlling  him.  Many  a  bit  is  too  sharp, 
aad  sometimes  ulcerates  the  base  of  the  mouth, 
and  wsaxt  part  of  tbe  lowar  jaw  down  to  the 
bone,  or  tears  portions  of  it  awaj.  Little  sores 
in  the  mouth,  usually  ascribed  to  rustiness  of 
the  bit,  are  far  oftener  occasioned  by  contusions 
sither  fiNmi  a  sharp  lut,  or  firom  a  too  serere  use 
of  a  modetata  one.  Extreme  play  of  the  bit  is 
sheer  wanton  cruelty  to  a  docile  animal,  and  may 
sometimes  provoke  an  obstinate  one  so  to  rear  as 
to  endanger  both  himself  and  his  rider. 

BITE.  A  wound  inflicted  on  one  animal  with 
the  teeth  of  another.  An  ordinary  bit?  must  lie 
treated  'as  a  lacerated  wound  ;  and  a  venomous 
bite,  whether  iuiliuttid  by  a  reptile  or  by  a  bydro- 
piioboiis  quadroped,  most  bo  treated  first  for  the 
extraction  of  the  poison,  and  next  for  the  heal- 
ing of  the  inoisicm.  See  the  articles  Wouxm  and 
Poisox. 

BITBWORT.   See  Asnrotoc^ca. 

BITTKR  OAK.  S-  e  Oak. 
BITTER  PRINCri'LT'  Thi  extractive  por- 
tion of  many  plants  m  ulten  termed  Uuer  extra/U, 
or  hitler  txtfocti^  from  xta  poasessing  a  bitter 
taste ;  and  it  was  fbnnerij  divided  into  mild, 
acrid,  and  narcotic, 

Ihe  bitter  portions  of  phints,  if  fresh,  are 
pressed,  or  if  dry,  are  extracted  with  water,  and 
the  jaioa  or  solution  concentrated  by  evaporation, 
when  a  deposit  usually  takes  place,  consisting  of 
albumen,  apothem,  and  insoluble  salt.s  of  lime, 
&c.  The  filtered  liquor  is  evaporated  to  au  ex- 
tiact,  and  trssited  with  dilate  aloohd,  which  ex- 
tracts  the  bitter  pri nciple  in  a  porer  state,  leating 
starch,  gum,  salts,  &c. 

Prepare  an  extract  of  the  plant  directly  with 
dilute  alcohol  and  treat  it  with  water,  which 
^asolves  the  bitter,  leaving  rain.  In  cither  case 
the  solution  yields,  by  evaporation,  a  dark-col- 
oured extract,  which,  besides  the  bitter,  contains 
nsin,  sugar,  ooloaring  matter,  and  various  salts. 
Absolute  alcohol  removes  resin  and  some  salts; 
some  of  the  Palts  may  also  be  remi-ved  by  adding 
sulphuric  acid  to  the  tincture,  and  forming  sul- 
phiUes  insoluble  in  alcohol,  while  the  excess  of 
'  ndphorio  acid  removed  by  carbonate  of  kad. 
Sngar  is  removed  by  fermentation.  The  colour- 
ing matters  are  removed  by  neutral  acetate  of 
lead.  To  the  filtered  solution  add  basic  acetate 
of  load,  wash  tho  precipitate  with  a  little  cold 
watsr,  saqpend  it  in  water,  decompose  it  by  sal* 
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phuretted  hydrogen,  filter,  and  evaporate.  The 
bitter  principle  thus  obtained  is  prc^Mibly  not  al- 

ways  free  from  a  little  foreign  adntixture. 

The  l)ittcr  principle  is  uncrystallizable,  yellow- 
ish or  brownish,  translucent,  and,  after  perfect 
drying,  brittle,  with  oonchoidal  fracture,  and 
polveriaable.  It  is  heavier  than  water,  inodor- 
ons,  with  a  pure  bitter  taste,  s olulde  in  water  and 
spirit  of  win?,  but  not  in  absolute  alcohol,  ether, 
or  the  oik.  Subjected  to  dry  distillation  it  yields 
gasce,  an  acid,  generally  an  amraoniacal  liquid, 
empyreuraatio  oil,  and  charcoal.  It  bums  with  a 
feeble  flame  in  tho  air,  leavint^  a  pi>rous  charcoal, 
which  generally  yields  ashes  by  combustion. 

By  repeated  evaporation,  or  by  the  action  of 
chlorine,  it  deposits  apothem.  Its  solution  is 
rendered  darker  by  alkali  ■without  precipitation. 
Alumina,  most  metallic  oxides,  and  especially 
bade  acetate  of  lead,  form  insduble  or  difficultly 
soluble  precipitates.  It  does  not  precipitate  with 
gelatin.  !Many  bitters  are  abstracted  from  a  solu- 
tion by  boiling  with  bone-black,  with  which  they 
enter  into  combination.  The  above  properties 
are  general,  and  subject  to  exceptions  from  the 
presence  of  other  t(u1i.>tances. 

The  exact  chemical  character  of  the  different 
kinds  of  bitter  has  not  beeu  determiuud,  uor  is  it 
at  all  probable  that  they  will  %gn/b  in  tiieir  eon< 
stitution,  or  other  essential  characteristics.  The 
following  list  comprises  some  of  those  best  deter- 
mined, which  are  free  from  nitrogen,  and  have  a 
neutnd  reaction : — 

Ahsinthiin,  flowers  of  Arteausia  absiathium, 
Aloln,  Aloespicata, 
Bryonin,  root  of  Bryonia  alba. 

(  'at/iarliii,  leii\      of  Cti n  laiiceolata. 
(  'efrartfi,  Cetrttria  Islaiidica. 
Colocynthin,  sced-pulp  of  Cueumis  Colocjmtbis. 
Columbin,  root  (»f  .Menispermum  palmatum, 
Cuitparin,  bark  of  Galipea  cu'sparia. 
Dophnin,  Daphne  Mezereum,  &c. 
Elaterin,  fruit  of  .Momordica  elaterium. 
Erffvlin,  Ergot  of  Rye. 
Frnxinin,  bark  of  Fraxiniis  exct  l-ior, 
Genlianin,  root  of  Gentiana  lutea. 
He*peridin.  »ponfy  part  of  Onuige*rind. 
Ilicin,  Iciivi  -  I'f  Ilex  Hquifnliuni. 
Lactucin,  i.aetucu  satua,  &c. 
Liriodendrin,  root-bark  of  biriodendron  tiilipifera. 
Lupulin,  female  flowers  of  Humulas  Lupulut. 
Olivil,  Gum-resin  of  Olea  Europea. 
Olivin,  leaves  of        do.  do. 
P'trrnVehpniii.  A'uriolaria  auiara. 
J'tcrolvxin,  Mcm's()eriiium  COCCiiluS. 
Pfii/llyrtn,  bark  of  Phillyrea  media. 
Quaxxiin,  wood  of  Quassia  ainara. 
Scitlitin,  bulb  of  Scilla  maritima. 
Tanacetint  Tanaoetum  vul|;are. 
Tanyhinm^  seeds  of  Tangbiiua  Madsgascariensis. 
Xanihnpicrin,  bark  of  Xaathoaylon  Clava  Uer- 
culis. 

Bitters  are  so  generally  known  to  act  as  toni(», 
strengthening  the  stomach,  improving  the  appe> 
tite,  and  assistini^  dirjestiun,  that  they  are  popu- 
larly termed  stomachics.  A  dcficieut  sup[>ly  of 
bitter  matter,  either  in  any  one  plant  or  in  ac- 
companying articles  of  food,  prevents  saccharine 
matter  from  having  a  nourishing  and  fifcttening 
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effect,  ooeMioni  gammy  matter  to  gUde  from  the 
Btomach  «nd  pus  throttgh  the  inteetinee  without 

yielding  more  than  a  mere  fa-action  of  its  nutri- 
tiotisneBS,  and  causes  food  of  a  watery  kind,  sttch 
m  cuttle  obtuin  in  moist  uieaduws  and  wet  pas- 
tttres,  to  produoe  tot  end  eeveral  other  diBeftsee. 
The  highly  nourishing  powers  of  both  gttm  and 
sugar  upon  man  and  th^  lower  nnimnls,  and  the 
highly  iatteoing  power  of  .^lu  c II lent  herbage  upon 
cattle,  are  thus  altogether  (K  |>cudeiitoath€  diges- 
tivo  aid  of  bitters.  l>iit  if  used  as  more  than  a 
mere  cuiidiment  to  the  h  althy  stomach,  or  as  a 
tonic  for  the  restoration  of  impaired  powers  of 
digestion,  bitters  enrich  the  secretion,  increase 
the  blood,  create  a  plethoric  habit,  and  originate 
influmniatory  action  and  <ith  r  forme  of  disease. 
Bitters  act  most  li  it  ficiully,  in  culd  and  damp 
districts,  for  preventing  ague  and  intermittent 
fever,  or,  in  a  warm  and  debilitating  eltmate,  for 
preyenting  languor.  The  frequency  of  disease 
and  prevalence  <if  leanness  am«>n?  the  live  stock 
of  a  farm,  may  often  be  very  distinctly  traceable 
to  the  want  of  a  sufficient  intermixture  of  bii- 
twish  plants  in  the  herbage;  and  the  tendency 
to  aguish  (lisDiilers  among  the  inhabitants  of 
fenny  districts  might  often  be  in  a  great  degree 
connteiaeted,  by  the  gencml  and  judicious  use  of 
bitters  in  spring  and  autumn. 

BITTERSWEET.— botanically  So7a>wni  Dd- 
camara.  A  perennial  decidnnns  climbing  plant, 
of  the  nightshade  genus.  It  is  sumotimes  called 
perennial  climbing  uightdiade.  It  grows  wild  in 
hedg^  and  thickets,  near  rivers  and  ditches,  and 
in  other  damp  and  shady  situations  in  Oreat 
Britain.  Its  stem  is  woody,  of  a  bluish  colour, 
about  three  feet  in  length,  but  oapable  of  being 
trained  to  ten  feet,  and  emitting,  when  bruised 
or  broken,  a  disagreeable  odour  similar  to  that  of 
rotten  eggs;  its  dowers  have  a  beautiful  violet 
or  purple  colour,  with  yellow  streaks  in  their 
miiMle,  and  appear  in  June  and  Julj;  and  its 
berries  are  oblong-oval,  red,  juicy,  bitter,  an^l 
poiisonons,  anrl  become  ripe  in  August.  Two 
varieties  with  respectively  white  and  variegated 
flowers  also  grow  wild  in  Britain,  and  have  a 
taller  habit  than  the  normal  plant,  liitterswcet 
if?  sometimes  planted  in  gardens  in  the  vieinify  of 
London,  to  cover  arbours  or  shady  wall:;,  in  situ- 
ations where  few  other  climbing  plants  will  grow; 
and  cuttings  or  small  stems  of  it  are  S<>Hietime.<j 
placed  in  gl  i.-H  s  v,r  \s;i;<  r  in  rooms,  and  they 
there  continue  tor  a  long  time  green  and  growing, 
and  putting  out  leaves  and  branches.  A  decoction 
of  the  slioi^  stem  and  young  shoots  has  long  been 
known  as  a  medicine,  but  is  far  too  active  to  be 
used  by  a  quack  or  a  mere  domestic  practitioner. 

BITTER  VliTCU,  — botanically  Orubm.  A 
genus  of  htfbaeeous  ornamental  plants,  of  the 
pea  tribe.  About  fifty  species  are  known  to 
botanists ;  and  between  thirty  and  forty  of  these 
exist  in  a  living  state  in  Groat  Britain.  One  of 
the  latter,  the  rode  species,  is  a  hardy  annual, 
atid  all  the  others  are  hardj  perennials ; — ^four, 


the  loose  >  flowered,  the  beautifol,  the  hairy, 
and  the  lathyruS'like,  have  one-paired  leaves, 

with  ovate  or  linear  leaflets,  and  ninst  of  the 
others  have  many-paired  with  in  ssomo 

instances  broad  leaflets,  aud  in  others  very  nar- 
row leaflets  ^>-tiiree,  the  tabetoos,  the  ^vn, 
and  the  black,  are  Indigenous  in  Britain,  and 
most  of  the  others  are  natives  of  continental  Eu- 
rope. Nearly  all  the  native  and  introduced  spe- 
cies deserve  a  place  in  the  flower  gardes,  on  ac- 
count of  their  elegant  papilionnceoua  flowen, 
and  will  gr  iw  on  any  soil,  and  can  easily  be  pro- 
pagated either  from  seeds  or  by  dividing  the 
roots ;  but  in  no  instance  are  they  equal  to  any 
of  our  present  field  legumes  or  agrimiltoml  plants. 
\W  can  afr»rd  a  fuller  notice  of  only  two  of  fh. 
indigenous  and  one  of  the  exotic  species  as  ex- 
emplifications of  the  genus. 

The  tuberous  species,  o^oomroon  bitter  vetel^ 
or  heath  pea,  Orobus  (ulerostis,  grows  wild  ia 
rnotintainous  woods  and  pastnn**!.  affords  to  the 
hardy  higblandcr  both  luxury  and  fix>d,  and  may 
be  regarded  as  a  culinary  plant  of  the  Webb  and 
Scottish  H  ighbuidt.  Its  root  is  creeping,  knobbed, 
oxtf'rnally  blackish,  and  internally  sweet  and  nu- 
tritious; its  stem  is  simple,  erect,  compressed, 
winged,  and  about  a  foot  high;  its  leaves  sre 
alternate,  smooth,  darkish  green,  and  ooropoaad, 
consisting  of  two  or  three  pairs  of  elliptico-lan- 
c^olate  leaflets,  and  a  projecting  axis ;  its  i1<  wer~ 
iiavc  a  purple  ground-colour,  with  brilliant  vnnt- 
gations  of  crimson,  blue,  and  flesh^lour,  and 
are  produced  in  long-stalked,  loo«e,  axillary  clus- 
ters; and  its  pod.'?  are  Img,  cylindrical,  and  pen- 
dulous, and  become  black  when  ripe. 

The  sylvan  species,  Orcivs  s^lixuicus,  growi 
wild  in  the  mountainous  woods  of  Great  Britain, 
and  is  particularly  abundant  in  C  im^ierland  and 
Wales.  Its  root  is  woody,  tough,  and  deeply  set 
in  the  soil ;  its  stems  are  numerous,  recumbent 
or  spreading,  hurj,  somewhat  brsached,  aad 
about  two  feet  in  length ;  its  leaves  grow  from 
the  joints  of  the  stems,  andjiave  each  about  ten 
or  eleven  pairs  of  ovate-Ianceolatc  leaflttts,  ranged 
close  to  one  another  along  the  midrib;  its  floisl 
footstalks  rise  from  the  wings  of  the  leavei^  snd 
arc  tlirco  inches  in  length  ;  its  flowers  grow  in  & 
close  spike  or  cluster,  are  cream-coloured,  crim- 
son-strsaked,  aad  purple-tipped,  and  appear  from 
May  till  July;  and  its  pods  are  compres^J 
ovate  -  oblong,  and  comparatively  shorter  than 
those  of  most  of  the  other  species. 

The  Pyrenean  species,  Orobm  />y7waib«, grows 
wild  on  the  l^renean  mountains,  and  was  iatvo' 
duccd  thence  to  Great  Britain  about  the  close  of 
the  17th  century.    Several  stems  ri.«e  from  one 
root,  and  are  smooth,  branched,  and  about  two 
feet  in  height ;  each  leaf  consists  of  four  pain  of 
spear-shaped  leaflets,  each  of  which  has  three  I 
longitudinal  veins;  the  floral  footstalks  are  long, 
and  rise  from  the  wings  of  the  leaves;  the  flower? 
have  a  purple  colour,  are  ranged  in  a  loose  spike  \ 
toward  the  upper  part  of  the  stem,  and  i^ipesr  is 
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I  Ma/  and  June. — The  other  species  at  present 
I  fiown  nHMt  ctmmnif  in  gurdent  Me  those  de- 
signated Artms,  oISiM^  Ptrmu,  varku,  and  lat^ 

fO?'(/i?.«'. 

.  BITUMEN.  Another  name  for  asphait;  but 
ij  Uwterm  idiMimiiiajrftthar  bt  «nid<^f«d 

icallj  to  denote  the  compounds  of  carbon  and 
hydrogen  with  or  without  oxygon,  existinf?  in 
I  upbalt,  petroleum,  coal,  &c.,  so  tbat  the  terms 
.  liUuminoiM  date,  ooal,      are  properly  employed, 
aUhN^  Umut  eoaititlients  are  combined  in  vary- 
I  ing  pmportiona.     For  the  chemical  characters 
'  refer  to  Aspbaut,  Petroleon.   Bituminuus  6ul>- 
iteiUM  are,  amber,  asphalt,  berengelite,  coal, 
j  (Mastic  bitumen,  fossil  copal,  gnajraquillite,  har- 
tito.  hritcliL'tino,  idrialin,  ixoljte,  Tniddlutniiiti', 
oz  kcrite,  petroleum,  retinasphalt,  and  rock  tiir. 
Asphalt  enters  into  the  compoeitioo  of  some 
I  Idsdc  Tarttithea,  and  rock-tar  boiled  to  a  certain 
consistency  may  be  employed  alone  while  hot, 
I  especially  if  some  resin  be  fused  with  it.  Uitu- 
I  minous  mastic,  or  asphalt,  has  been  extensively 
|i  Moployed  in  Fhmee,  and  Imm  reoeiTed<floine  at- 
tetiti'tn  for  covering  roofs,  pavetnciits.  fl*x>r8,  aiul 
lining  cisterns.  A  bitnminons  liinfj-tone  is  pround 
&Qd  added  to  one-fifth  ot  its  weight  of  asphukum, 
I  flised  in  an  iron  kettle,  and  when  iuffieientlj 
homogeneous  it  is  spread  over  the  surface  to  be 
covered.    A  mixtnre  of  coarse  and  fine  pebblrs, 
Iragments  of  brick,  stone,  &c.,  are  often  intro- 
^  damd  into  the  maaefor  payementt.    Ooal -tar 
■  yietdil^  bj  evaporation  a  pitch  resembling  as- 
phalt, but  more  brittle  when  c  old.  Tiiay  be  em- 
ployed as  a  Bubetitute  for  asphalt,  mixed  with 
lime,  pounded  Mok,  and  itonee.  When  atphalt 
is  employed  for  the  floor  of  a  hall,  or  entrance, 
to  which  it  is  well  adapted,  it  maybe  ornamented 
with  any  device  by  impressing  in  its  surface 
i  while  hot  small  peebles  of  the  same  or  different 
Colours. 

I  BlTUMTNOrS  SHALE.  Plate  s  impregnat  ^1 
;  with  hitunit  n,  which  is  sometimes  S'»  alnmdaiit 
'  that  they  may  be  employed  as  fuel.  The  elatea 
1  cuBtaimng  iron  pyritei  are  also  emp1«7ed  in  the 
I  manufacture  of  alum.  The  bituminous  imprcg- 
;  nation  of  the  copper-slate  of  Germany  allows  it 
I  to  be  treated  metallurgically  for  copper,  uutwith- 
;  ituidiag  ite  tmaU  content  of  coppeffyritcfl. 
'    BIXA.  SeeA«:(OTTA. 

"    BLACK.    A  colour  canted  ^y  the  refraction  of 
all  the  rays  of  light.   When  all  tiie  rays  are  pre- 
i  mt  or  reflected,  the  effect  is  whitenew;  and 
,  when  all  are  absent  or  refracted,  the  eifect  is 
blacknesi. — .\  black  colour  in  horses,  especially 
a  gkwjr  jet  black,  well  marked,  aud  without 
■iMh  interiniKtare  of  widte,  is  higliiy  oteonad. 
Any  considerable  proportion  of  white,  eepeoiallj 
when  it  spreads  round  the  eyes,  or  a  f^rcat  way 
up  the  legs,  adds  nothing  to  either  goodness  or 
bnuty.    The  black  horses  of  England  have 
Mnlly  mere  white  than  theUack  heraes  of  any 
fth?T  country,  particularly  tho.se  of  Denmark, 
Holland,  Speio,  and  Arabia.   Yet  a  star  or  blaze 
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of  white,  or  a  white  muzzle,  or  a  tipping  of  one 
or  more  of  the  feet  with  white,  always  looks  well  . 

and  lively,  and  is  regarded  liv  some  persons  as  ! 
;  an  ii!«!ieatiim  that  the  animal  is  better  tempered 
than  a  he  were  wholly  bhick.   Some  blackish 
horses  have  brown  nras^]es  and  brownish  flanks, 
and  are  often  called  black  browns ;  some  have  a 
lii^hter  colour  about  the  mtizzle,  and  are  called  ; 
mealy-mouthed;  and  some  have  a  white  circle 
round  their  eyes,  and  sometimes  more  <a  less  ' 
white  upon  the  hips,  and  are  called  pigeon>ejed.. 
Blackish  horses  which  partake  most  of  the  brown 
admi.xture,  are  j^neraliy^he  strongest  in  consti- 
tution, j 
BLACK  BENT.   See  Aloficuwjs.  ' 
BL.\CKT5i:nRV.  See  CcRKAKT  and  BiuMSUB,  i 
BLACK  BINDWEED.   Sec  Bi.xdwked.  * 
BLACKBIRD,— ecientifioally  Merula  mlgaris. 
A  well  known  Binging-bird,  of  the  merulida}  or 
f!irii>!i  family.     TIic  male  with  his  yellow  hill,  j 
and  jet  black  plumage,  is  so  universally  known  ' 
in  Britain  as  not  to  need  description.  The  female  j 
has  blackish  brown  bill  and  legs,  browniab-blaek  | 
{thniKiL^o  aljove,  and  umber-brown  plumage  on 
the  lirca.st,  the  margin  of  each  feather  passing  [ 
into  greyish- white.     The  young  have  similar 
colours  to  those  of  the  female;  and  the  males  ' 
acquire  their  yellow  hill  and  jet  black  plumage 
only  aft'  r  the  second  moult.    Albine  blackbirds, 
or  varieties  ot  white  and  cream  colours,  are  some- 
times seen. 

The  blackbird  is  generally  but  not  always  shy. 
It  frequents  hedges,  thickets,  shrubberies,  and  ; 
Uirge  gardens,  feeds  on  slugs,  shell-snails,  insects, 
pease,  currants,  and  cherries,  and,  when  surpriied 
or  disturbed,  utters  a  shurp  cry  of  alarm,  and 
escapes  to  tlie  shelter  of  the  nearest  dense  foliage. 
It  often  makes  much  havoc  in  a  garden,  but  it 
compensates  for  this,  not  alone  by  its  rich  song,  | 
but  by  its  destruction  of  snails  and  slags.— The  j 
Idackhird  begins  early  in  Fprinc;;  to  build  its  nest, 
and  usually  solects  for  it  a  tiiiclrsct  hedge,  an  ' 
isolated  close  bush,  a  low  ivied  tree,  or  any  simi-  j  i 
bur  situation.  It  builds  with  mosses,  root  fibfos,  f  | 
and  small  sticks,  lays  on  an  interior  coat  of  mud  \ 
plaster,  and  finishes  with  a  lininn^  of  fine  dry 
gms.   The  eggs  are  four  or  tive  in  number,  of  a 
bluish  green,  variegated  with  darker  tints;  and 
two  or  sometimes  three  broods  are  hatched  diti>- 
inpr  the  spring  and  summer. 

BLACK  CANKKE.  See  Turkip-Fly. 

BLACKCAP,  — Mientifioallj  Currvea  atriea-  > 
/         A  singing  bird,  of  the  sylviadsQ  or  warbler 
family.  It  occurs  thront^hout  the  most  of  Europe, 
particularly  in  the  northern  and  eastern  districts ; 
and  it  arrives  in  Britain  about  the  middle  of  j 
April,  and  leaves  about  the  end  of  September.  It  I 
is  inferior  only  to  iho  nicrfitin^ralc  in  the  richness 
of  its  melody,  and  is  popularly  called  the  no  rk 
nightingale  in  Norfolk  and  other  parts  of  Bnlam. 
Tlie  male  is  nearly  lix  inches  in  length,  and  about 
4\  drarhni3  in  weight.    His  bill  is  brown  ;  his 
irides,  dark  hazel ;  the  upper  part  of  his  head. 
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black  ;  thf  back  of  his  neck,  asliy  Lrown  ;  the  I 
upper  prxrts  of  his  body,  grey  with  a  tinge  of 
green ;  his  quills  and  tail,  dusky  and  edged  with 
dull  green ;  hia  breast  and  belly,  Ii|^t  ash  colour ; 

and  bis  li.-g'^  nntl  fci-t,  Miiisb  grey  ur  Itoad-colour. 
']'}'.•'  female  is  larger  than  the  male  ;  her  plumage 
la  darker  aud  mure  tinged  with  green ;  atitl  the 
crowo  of  ker  bead  is  of  an  amber-brown  or  rusty 
colour.  The  young,  when  they  leave  the  nest, 
have  similfvr  plnmage  to  that  of  the  female.  The 
blackcap  frequents  hedges,  orchards,  and  gardens, 
and  builds  its  nest  among  brambles  or  nettles,  or 
in  a  low  bush.  When  ^inging  in  its  wUd  state, 
it  secretes  itself  among  dense  foliage,  and  is  very 
rarely  seen ;  and,  like  the  nightingale,  it  prolougs 
its  song  hr  into  the  night.  When  oaged,  it  soon 
learns  the  notes  of  the  nightingale  or  the  canary, 
has  highly  attractive  pr.  p.  rties  as  a  mocking- 
bird, and  is  in  high  esteem  fur  its  melody. 

BLAOK  CATTLE.  See-CATTuc 

BLACKCOCK,or  Black  GRouaE,— scientifically 
Tetrao  tetri.r.  A  large  game  bird  of  the  tefmnn 
idaj  or  grouse  family.  The  male  is  popularly 
called  blackcock  and  heathcock;  the  female  is 
IMpulariy  called  grey  hen;  the  young  birds  are 
popularly  called  poults ;  and  all  have  a  prominent 
place  in  the  popular  designation  of  grouse.  The 
blackcock  is  somewhat  plentiful  in  Holland, 
France,  and  Qermany ;  it  abounds  in  1>enmark, 
Sweden,  Norway,  and  Russia;  it  ooonrs sparingly 
among  the  mountains  of  Wales,  and  the  wild 
heaths  of  the  southern  and  central  counties  of 
England ;  and  it  abounds  among  the  mountains 
of  Northumberland  and  of  the  highland  districts 
of  Scotland.  This  nnlilo  bird  is  the  largest  and 
most  beautiful  of  British  grouse,  and  a  chief  or- 
nament of  British  ornithology.  The  male  weighs 
about  four  pounds,  and  is  larger  than  the  female; 
his  general  colour  is  deep  black  ;  each  'vving  is 
marked  with  a  band  of  white ;  his  upper  surlace 
glitters  with  brilliant  steel  blue  and  purple  re- 
iexions ;  and  his  tail  is  forlced,  and  terminates 
in  outward  curls.  Tlie  fem.-ile  weighs  only  about 
two  pounds  ;  her  upper  surface  is  orange  bro^vn. 
speckled  aud  barred  with  black ;  iier  breast  is 
dieetnut  brown,  barred  with  black ;  her  greater 
wing-coTertS  are  tipped  with  white ;  and  her  tail 
is  ferruginous,  spotted  with  black,  and  slightly 
forked. 

Selby  says,  respecting  the  haontt  and  habits  of 
this  bird,  "  The  bases  of  the  hills  in  heathj  and 
mountainous  dif;tricts.  which  are  covered  with  a 
natural  growth  of  birch,  alder,  and  wiUow,  and 
intersected  bj  monsses  clothed  with  kng  uA 
coarse  herbage  as  well  as  the  deep  and  wooded 
glens  so  frequently  occurring  in  extensive  wastes, 
arc  the  situations  best  suited  to  the  habits  of 
these  birds,  and  most  favourable  to  their  increase. 
During  the  months  ef  antnmn  and  winter,  the 
males  associate,  and  live  in  flocks,  btit  separate 
in  March  or  April  ;  and.  being  polygaraous, 
each  individual  chouses  »*»n\&  particular  station, 
firem  whence  he  drives  all  intruders,  and  for  the 
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'  possession  of  which,  when  they  are  numeroof, 
desperate  contests  often  take  place.    At  this  sta- 
tion, he  continues  erery  morning  during  the  pav- 
ing season,  beginning  at  daybreak,  to  repeat  his 
calls  of  invitation  to  the  other  sex.    At  this  sea- 
son, his  plumage  exhibits  the  richest  glooscs,  aud 
the  red  skiu  of  his  eyebrows  assumes  a  superior  i 
intensit  J  of  colour.    With  the  cause  that  urged 
their  temporary  separation,  their  animosity  ccaw*; 
and  the  male  birds  again  as.sociate,  and  live  har- 
moniously together.    The  female  deposits  her 
eggs  in  May ;  they  are  from  six  to  tea  ia  nnnber, 
of  a  yellowish  grey  colour,  blotched  with  reddiib 
brown.    The  nest  is  of  most  artless  construction, 
being  composed  of  a  few  dried  stems  of  grass, 
plaoed  on  the  ground  under  the  shelter  of  a  tsO 
tuft  or  low  bush,  and  generally  in  marshy  spoti 
whrro  lonrr  and  coarse  grasses  abound.  The  youn^ 
of  botii  sex'  s  at  hist  resemble  each  other^and 
their  plumage  isthatof  fhehen,witli  wiMMtttlcy 
continue  till  the  autumnal  moult  takee  place;  st 
t  his  time  the  males  acquire  the  garb  of  tlic  a^nh 
bird,  and,  quitting  their  female  parent,  join  the 
societies  of  their  own  sex.   The  food  of  the  black 
grouse,  during  the  summer,  «^^y  coosisU  of 
the  seeds  of  some  species  of  juncus,  the  tender  j 
shoots  of  heaths,  and  insects.     In  autumn,  the 
crowberry  or  crawcrook,  Empetrum  nigrum,  the 
cranberry,  TiienWimoicyeoemM^tliewfaortieberiy, 
Vftixiiiium  mti»  idoia,  and  the  trailing  arlnitoi, 
Arbutut  uva  ursi,  afford  it  a  plentiful  sul>si^ttnc<?. 
In  winter,  and  during  severe  and  snowy  weather,  | 
it  eats  the  tops  and  buds  of  the  birdi  and  sMcr, 
as  well  as  the  embryo  shoots  of  the  fir  tribSi  , 
which  it  is  well  enabled  to  olttain,  as  it  is  capable 
of  perching  upon  trees  without  difficulty.  At 
this  season  of  the  year,  in  rituations  where  araUe  | 
land  is  interspersed  with  the  wild  tracts  it  ia- 
habits  1  sending  into  the  stubble  grouada^  it 
feeds  on  grain."  i 
BLACK  CURRAJTT.  See  Ccrrast, 
BLACK  BOLPHIK.  See  Arms. 
BLACK  DYK.    The  basis  of  black  dye.';  f.  r  ^. 
organic  fabrics  is  the  tannogallate  "f  iron  ;  but 
the  modes  of  application  vary  with  the  nature  of 
the  labric,  whether  siUt,  wool,  or  oottOB.  fht 
finest  blacks  are  obtained  by  a  combination  <  f 
colours ;  thus  a  rich  black  is  imparted  to  wo  I 
by  grounding  it  with  a  deep  indigo^blue,  then 
passing  it  through  logwood,  galls,  or  sumseh,  sad 
ii  nally  through  a  bath  of  these  with  copperas  aai 
verdigris,  or  immediately  through  the  latter.      ■  ; 
BLACK  FLY.   See  Fly.  i 
BLA€K-LEG,  or  Lee  Ernk  AformidaUedii>  \ 
ease  in  the  legs  and  sometimes  in  the  neck  of 
I  sheep.    It  i.s  freipient  in  the  midland  counties  of  ; 
England,  and  is  called  the  wood-evil  in  Statford-  j 
shire.  The  hoof  or  the  knee  is  usually  th»  fiist 
seat  of  it;  and  this  swells,  and  makes  the  skMp 
quite  lame.     The  diseased  limb  is  gcnenillr  eov-  ' 
ered  with  small  blisters,  tilled  with  a  bluish  duid; 
aud  the  iskiu  is  of  the  same  colour,  and  woe 
I  breaks  into  uloera.  The  part  afleoted  sImoU  ie 
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cleared  from  wod,  well  deansed  with  soapy  water, 
'l  and  draned  with  basUioon  rendered  eanatio  hy 

the  addition  of  a  little  i-ed  precipitate,  or  with 
any  similar  caustic  ointn><M\t  ;  nr  the  sores  may 
.  be  thinlv  powdered  with  a  Uttle  pulvehxed  burnt 
,  alnm,  tod  the  wliele  limb  wrapped  in  «  eloth 
.  ttunlj  ipread  with  the  scab  ointliie&t<-^Wlien 
the  disease  attacks  the  neck,  it  caases  the  sheep 
to  canrj  the  neck  awry ;  aad  it  may  be  treated 
in  a  limilar  nuuiner  m  when  it  attwtka  the  legs. 
(I  —The name  black-leg  ie  also  one  of  Beveral  pro- 
I  vincial  dosignatiotis  'nvn  tn  inflammatory  fover 
in  the  cow.   iSee  thv  ariides  F£T£B  and  Istlxh- 

BLACKMUZZLE.  A  disesM  in  the  face  of 
sheep.   It  is  an  erysipelat ie  eruption  on  the  nose, 
and  sometimes  extends  up  the  &ce.  It  resembles 
scab  in  outward  appearance,  but  does  not  arise 
'  from  Uie  Mme  «MMe,  and  is  not  oontagioat.  In 
lambs,  it  has  been  ascribed  tocutaneotis  a(Toction 
in  the  teats  or  udJor  of  the  dam  ;  but  it  is  nei- 
ihar  peculiar  tu  lawba,nor  of  commun  occurrence 
at  any  age ;  yet  as  it  is  always  limited  to  the 
face,  and  generally  spreads  Unm  the  nose,  it  pro- 
j  bably  arises  from  some  cause  connected  with 
1  fieeding.   A  mild  mercurial  ointment,  holding  in 
,  eonbtnation  some  resin  and  some  YcniM  turpen- 
,  tine,  will  easily  cure  this  ^*"ff, 
'\    BLACK  OATS.    See  Oats. 

BLACK  PALMER.  See  Tcr5ip-Flt. 
BLACKTHOKN,  or  Su>B-TaxB,^botanically 
Prtam  iputMO,  A  laige,  rigid,  spiny  bndi,  bear- 
[I  ing  rosaceous  flowers,  and  drupaceous  plum-like 
{  fruit.  It  is  a  common  indigenous  plant  throu:;h- 
'  out  Great  Britain,  frequently  growing  iu  hedges, 
.  thit^eti^  banks  of  streams,  and  road<«de  wastes, 
,  and  generally  known  for  its  small,  beautiful, 
austere  dnip*^*"     It  is  qnite  equal  in  beauty  to 
I  sume  of  our  Ligiiiy  esteemed  oruiimental  shrubs ; 
ii  bot  IB  ptsventodi  bj  its  eommonness,  tnm  being 
introduoed  to  shmbberiss^  or  even  noticed  as 
I  handsome.    It  usually  grows  to  the  height  of 
' '  about  15  feet ;  and  it  blooms  in  March  and  April, 
lod  matares  ita  firoit  toward  the  end  of  antamn. 
It  bss  been  frequently  nsed  for  making  quickset 
hedges;  but,  in  consequence  of  its  greater  lia- 
bility to  fail,  of  its  running  more  into  the  ground, 
of  its  graater  tendency  to  expend  ite  power  in 
thiewing  up  snekers,  it  is  not  so  suitable  for  this 
Ttnrpo?e  as  the  comnion  hn-vf  horn.   Yet  it  servos 
much  better,  as  a  cut  phini,  lor  dead  hedges  or  for 
filhng  gaps,  both  because  it  keeps  longer  fresh,  and 
because  it  offen  a  firmer  resistanoe  to  cattle.  It 
has  been  rej^rded  by  some  botanists  as  holding 
th«!8ame  relation  to      the  varieties  of  the  garden 
plom  which  the  crab-tree  hulds  to  most  of  the 
cttHifated  varieties  of  the  apple;  but  it  is  ob- 
vitjtisly  tux  altogetlier  distinct  species  from  both 
the  plum  and  tlie  bullacc.    Its  small  glossy  black 
drapes  are  greedily  sought  after  by  the  children 
of  the  peasantry  in  many  districts ;  bnt  they  are 
too  intensely  acidulous,  and  too  astringent  and 
uuten^  to  be  eatable  by  almost  any  aduItSi  ez* 
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cept  when  cooked  with  a  very  large  proportion 
of  sugar.  The  juioe  of  the  fruit  is  said  to  be 
commonly  em[)loyed  in  adulterating  port-wine, 
or  in  making  artihcial  imitations  of  it ;  and  when 
inspissated  over  a  slow  fire,  it  serves  as  a  substi- 
tute for  catechu,  and  operates  beneficislly  in 
checking  such  dysenteries  as  are  not  aooompanied 
by  inflammation.  The  dried  leaves  are  said  to 
be,  in  many  instances,  mixed  up  more  or  less 
with  the  tea  of  the  shops. 

BLACKWATEll.  A  disease  in  sheep  and  in 
black  cattle.  Blackvrater  in  sheep  is  supposed  to 
be  caused  by  rank  pasturage,  and  is  indicated  by 
the  disohaige  of  a  blaok  and  sometimes  bloody 
serum  from  the  kidneys;  and  when  it  proves 
fatal,  a  serum  of  the  same  kind  is  fuund  in  the 
stomach.  The  proper  treatment  for  it  is  the  ad- 
ministration of  tonics  and  gentle  aperients, — the 
tonics  consisting  of  bark  or  steel,  or  of  vitrioUe 
acid  in  infusion  of  bark.  —  Blackwater  in  black 
cattle,  and  sometimes  in  sheep,  is  simply  the  con- 
cluding stage  of  thu  disease  called  redwater ;  and 
it  cannot  be  made  to  yield  to  any  known  remedy, 
but  ought  to  be  prevented  by  a  prompt  and  skil- 
ful treatment  of  the  precurrent  symptoms.  "  In 
the  last  stage  of  redwater,"  remarks  Mr.  Thom- 
son, "  when  the  urine  assumes  a  dark  brown  or 
black  colour,  no  remedy  seems  to  have  any  effi- 
cacy, the  animal  is  sunk  beyond  recovery,  the 
bowels  lose  their  action,  suppression  of  urine  fol- 
lows, the  animal  rtretohes  itself  out  and  dies,  as 
if  perfectly  exhausted.  It  is  the  duty  of  the 
owner,  therefore,  to  attend  to  tln^  disease  at  its 
commencement,  and  pursue  a  determined  ooune 
of  practice."   See  the  article  Bedwateb. 

BLADDER.  The  musculo  ^membranous  bag 
in  red-blooded  animals,  wliieh  serves  as  a  tem- 
porary reiservoir  of  the  \irine.  It  receives  the 
urine,  by  constaut  droppings,  through  thu  ureters 
from  the  kidneys;  and  disehaiges  it»  by 
sional  evacuations,  through  the  urethra.  In 
quadrupeds,  it  has  a  pyriform  shape,  and  is 
wholly  surrounded  with  the  serous  lining  of  the 
abdomen ;  and,  in  general,  it  is  smaller,  stronger, 
and  men  muscular,  in  carnivorous  than  in  gram- 
inivorous penera.  In  tlie  male  human  subject,  it 
is  situated  in  the  basin  of  the  abdomen,  immc- 
diatdy  before  the  lower  ezteemif7  of  the  intes- 
tines ;  in  the  female  human  subject,  it  is  separ- 
ated from  the  lower  extremity  of  the  intestines 
by  the  uterus;  and  in  diflVreut  individuals  of 
both  sexes  and  of  various  ages,  it  is  much  modi- 
fied in  both  Ibm  aad  rise,  by  the  advance  of  age^ 
by  habits  of  livini";,  and  by  the  particular  exer- 
cise of  its  own  lunctions.  In  a  t'<'iu  r;il  vii-w,  it 
changes  from  a  pyriiurm  sliape  iu  the  miaut  to  a 
short  oval  ^pe  in  the  adult,  lies  lower  in  the 
basin  ot  the  abdomen  in  middle  life  than  in  youth, 
and  in  old  age  than  in  middle  life,  increases  in 
capacity  as  life  advances,  is  larger  and  has  a 
greater  transverse  diameter  in  the  ftmale  than 
in  the  male,  is  reducible  by  MQStaat  irritation 
to  a  habit  of  irretoitivensss,  and  expansible  by 
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frequent  long  retentions  into  an  enlargement  of 
size,  and  posaes^es  an  average  capacity  in  adults 
of  ftbout  a  pint  and  a  halfl— Tka  Uaddcr,  like 
other  hollow  viscera,  consists  of  three  layers, 
anited  to  one  another  hy  cellular  tissue  :  tlie 
outer  layer  is  serous^  and  s^rvuij  as  a  cuveriug ; 
the  middle  layer  is  miuoalar,  and  aema  for  the 
ezpulslTO  prooaw  in  evacuation;  and  the  inner 
layer  is  mucous,  and  contains  a  nnnilier  of  secre- 
tive glands  to  counteract  or  avert  the  aorid  power 
of  the  urine.  The  wider  re|^  of  the  Madder  is 
uppemott,  and  oommunioates  with  the  kidneys 
by  an  exquisite  contrivance,  which  allows  the 
urine  to  percolate,  and  yet,  in  all  healthy  condi- 
tions of  the  system,  is  impassable  bj  the  Uood; 
and  the  nanow  xe^n  or  nedk  has  a  fixed  at- 
tachment to  the  urethra  or  conductini^  canal  of 
evacuation,  and  is  provided  with  a  sphincter  or 
circular  muscle  which  remains  closed  during  the 
period  of  retention,  and  relaxes  to  adndt  of  eva- 
cuation. For  notices  of  the  diseases  of  the  blad- 
der in  the  live  stock  of  the  farm,  see  the  articles 
I  Ivwhxnuxjios,  Stoxb,  Ruptdbb,  IsvEKMioN,  and 
Pbotbusios. 

BLADDER  KETMIA,— botanicaUy  E»Skiu 
trionuta,  A  curious  ornament.il  hardy  annual 
[  plant,  of  the  mallow  tribe.  It  is  also  popularly 
;  caUedYenioemidlow  and  the  flower  of  tA  Hour. 
It  grows  wild  in  Italy,  and  was  introduced  thenoe 
to  Great  Britain  about  the  close  of  the  16th 
I  century.  Its  stem  is  branching,  about  two  feet 
I  higl^  and  beset  with  numerous  soft  spin^  which 
dnde  the  notice  of  a  <mrel^  obserror ;  ito  leaves 
are  three-lobed,  and  cut  almost  to  the  midrib ; 
j  its  flowers  fct;mti  on  pretty  long  footstalks  at  the 
I  joints  of  the  stem, — they  have  an  iniiated  calyx, 
I  a  many  •leaved  iavokmni,  and  an  expanded 
corolla, — they  are  yeUowidi-hrown  in  colour, — 
and,  though  each  flower  continues  but  a  few 
hours  open,  a  succession  of  them  maintains  a 
Uoom  from  June  till  S^ttembw;  and  its  cap> 
StUes  are  blttllt»  and  have  fiya  many-seeded  cells, 
filled  with  small,  smooth,  kidney-shaped  seed?. 
The  curious  flowering  habits  of  this  plant  give 
it  the  same  kind  of  interest  to  an  ^lightened 
observer  of  the  works  of  God,  which  is  possessed 
by  the  singularly  gorgeous  bulbi  (US  platit.  Ti'iriJ'ti 
pavonia.  The  seeds  of  it  may  be  sown  in  eithur 
autumn  or  spring ;  and  the  young  plants  require 
little  oare,  and  wiU  soaroeljr  bear  to  be  trans- 
planted.— A  co-species  of  the  common  bladder 
ketmia,  Hibiacu*  veticanus^  bears  ]x)pularly  the 
name  of  African  bladdbr  ketmia,  and  very  consi- 
derably resembles  the  preeeding  species,  but  is 
haiiisTy  move  erect,  and  more  purplish  in  the 
stem,  narrower  and  far  less  deeply  cut  in  the 
leaf,  and  larger  and  more  deeply  ooloured  in  the 
I16wer.  This  species  also  is  an  annual;  and  it 
was  introduced  from  Africa  to  Britain  in  the 
early  part  of  last  century. 

BLADDKR-NUT,— botanically  Staphi^m.  A 
small  genus  of  umamental  shrubs,  of  the  staff- 
tree  tribew  The  oomnum  or  pinnate-leaved  blad- 


der-nut,  Staphyl«a  pinnata,  grows  wild  in  the 
woods  of  several  parts  of  Engkuid  and  of  a  lugi 
portion  of  Europe,  and  is  cultivated  in  gardeat 

and  shrubberies  for  the  sake  of  its  singular  and 
very  handsome  appt^aranco.  Severnl  fhrttb^v 
stems  arise  from  each  root,  and  usually  atUtn 
a  height  of  fi«m  dx  to  tm  l»et;  the  twigs  aie 
very  pithy,  and,  when  broken,  emit  a  stroeg 
fragrance  ;  the  bark  of  the  older  branches  is 
brown,  of  the  younger  a  much  lighter  colour, 
and  of  both  exeeedingl j  smooth ;  the  bndi^  in 
early  vrinter,  are  large  and  turgid,  as  if  nady  to 
burst  into  shoot?,  and  occasion  the  sbru!'.  in  its 
leafless  season,  to  present  a  charming  appearance 
of  health,  enei^,  and  verdure ;  the  Imves  sre 
lightish  green,  pinnated,  consisting  of  five  fofiolei, 
and  resembling  the  ]>innate  lca%*rs  of  5om-?  f'Jt? 
of  ash  -  tree  ;  the  folioles  are  oblong,  p«>inted. 
tolerably  large,  arranged  in  two  pairs  and  :ui 
odd  one,  and  stamUng  on  rather  long  footstelb; 
the  flowers  have  a  whitish  colour,  are  produced  in 
long  pendulous  bunches  fmm  the  wings  of  the 
leaves,  and  bloom  from  April  till  June;  and  the 
fVnit  or  nuts  look  like  comparatively  large  in- 
flated bladders,  and  have  a  very  singular  .it,! 
striking  appearancp  in  autumn.  Th»  nntn  have 
a  smooth  exterior,  and  arc  used  in  Koman  Cath- 
olic countries  for  the  making  of  rosariss;  sad 
the  seeds  or  kernels  are  eaten  in  some  countries 
as  food  by  poor  persons,  but,  though  at  first 
sweetish,  they  have  a  nauseous  gout  and  » 
squeamish  or  oven  emcUc  efiect. 

The  thre»4eaved  blBdder-nut,iSta;^}Ay<(^  tn/ofiaj 
I  i.s  a  native  of  North  America,  particubirly  uf  Vir- 
I  ginia,  and  was  introduced  thence  t<>  (Jn-at  Bri- 
tain in  1640.  It  is  as  hardy  as  tiie  cvuimon 
bladder-nnt,  and  grows  to  about  the  same  heiglil; 
its  older  branches  seem  as  if  sprinkled  with  grey- 
ish spots ;  its  younger  branches  have  a  yellowish 
and  perfectly  smooth  hark }  its  buds  swell  earl/ 
in  winter,  bat  are  not  so  large  or  tnrgld  asttuas 
of  the  common  species ;  its  leaves  consist  eadi  U 
three  foliolep.  and  grow  by  threes  on  a  fof^rtHlt: 
its  folioles  are  light  green,  pretty  large,  oral, 
pointed,  and  sem^ed ;  its  flower  Imds  appesr  is 
early  spring,  and  sometimes  so  early  as  Jsassiyf 
yet  do  not  unfold  till  May ;  its  flowers  haw  a 
white  colour,  are  produced  in  long  pendulou* 
bunches  from  the  sides  of  the  branches,  tad 
bloom  in  May  and  June ;  and  its  firuit  or  not^ 
like  those  of  the  common  spi  cie-^.  appear  lik? 
large  inflated  bladders. — Botli  of  thepe  specif^ 
may  be  propagated  from  either  seeds,  layers,  or 
onttinga — ^A  hothonse  species,  growing  nsasDj 
to  the  height  of  30  feet,  and  called  the  western 
bladder -nut,  Staj>h»J"i  ordflr/i'fifif.  was  intr- 
duoed  to  Great  Britain  from  Jamaica  in  b''-'- 
Two  or  three  other  species  are  known,  bat  Inve 
not  yet  been  introduced  to  Britain. 

BLADDER-SENNA,— l»otanically  ^V"*  "  ^ 
small  genus  of  hardy,  deciduous,  omaiuental 
shrubs,  of  the  pea  tribe.  The  common  species. 
ColtUta  m^rmfm,  is  a  native  of  the  eoudi  sf 
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,  Europe,  particularly  of  the  district  around  Naples, 
I  tad  mm  introdiiMd  to  Gnat  Britain  in  1568.  It 

usually  attains  a  height  of  about  10  or  12  feet ; 
its  hranches  have  a  whitish  colour,  and  c^vo  it  a 
uoique  appearance  during  wiuttir ;  its  leaveH  are 
pinnated,  and  oonsiit  of  four  or  five  pain  ol  oval 

I  nd  top-indentad  fbliolet,  with  a  iermiiiatlng  odd 
one.  and  have  a  very  pleasing  appearance;  its 
dowers  are  papilionaceous,  numerous,  clustered, 

,  and  yeUow,  and  tb«7  stand  on  lonp:  and  fltlender 

j  footstalks,  and  bloom  from  June  till  August  ;  and 
the  pf»rls  arc  Inrz-:'  and  inflatrd  like  Maddtrs. 
ji'.rtially  appear  ut  the  same  time  as  the  later 
dowerii,  and  have  an  arresting  effect  upon  the 

1  sjc  tho  flnt  few  times  of  their  being  seen.  This 
{Jant  is  sufficiently  scenic  and  beautiful  of  itself 
to  secure  ceteetn,  and  quite  hardy  enough  to  re- 
sist the  damaging  effects  of  our  severest  winters: 
yei»  ia  order  to  be  protected  tnm  ftaeturee  and 
splittings  hy  high  wind?,  it  requires  to  be  phinted 
among  other  tall  shrubg  or  low  trcp?.  It  is  ?!nid 
to  have  been  tmltivated  by  the  ancient  Greeks  of 
the  district  aroirad  Athens  for  the  fiittening  of 

I  sheep. 

The  orientnl  or  M  ^  >i1y  bladder-sonna,  Cohitea 

^  cnienta,  is  a  native  of  the  Levant,  and  was  intro- 
daoed  to  Great  Britain  early  in  last  century.  It 

<  usually  grows  to  the  height  of  about  five  feet ;  its 
^itanches  have  a  greyish  colour  ;  it-?  leavrs  nre 
pinnated,  and  consist  of  ffverul  pairs  of  small 
and  obversely  -  cordated  folioles,  with  a  termi- 

r  Siting  odd  one ;  and  its  flowers  are  scarlet  or 
reddish,  spotted  with  yellow,  are  produced  in 
twos  or  thre*'^  on  fi>'iti-t:ilks  from  the  sidps  of  the 
branches,  and  blooui  in  June  and  July.  This 

i  plant  is  extremely  hardy,  and  not  so  liable  to  be 
split  or  fractured  as  the  ommun  colntet. 

The  Aleppo  or  Pococke'.^  bladder-senna,  Coluim 
haUppicott  is  also  a  native  of  the  Levant,  and  was 

'  itttTodueed  to  Britain  aboat  the  ndddle  of  last 
oe&tory.  It  commonly  attains  a  height  of  6  or 

\  7  fct't,  riTid  diirera  from  the  common  species  in 
scarcely  any  other  property  or  feature  than  mere 
,  size.— The  intermediate  bladder^nna,  CUvtea 
.  ntdia,  grows  to  the  same  height  as  the  common 
kind,  but  has  orange-coloured  flowers. — The  Ne- 
paul  species,  ColuUa  nejKi.lensis,  was  introduced 
to  BriUin  from  Ncpaul  about  tw^enty-five  years 
sgo;  and  it  grows  to  the  height  of  5  or  6  feet, 
and  produosB  a  jellow  flower  in  August  and  Bep- 
tembor. 

BIADK.   The  spire  of  a  small  grass  plant,  hc- 
fure  sending  up  the  flower-stem,  or  the  green 

.  iho<jt  f  a  com  plant  rising  from  the  seed ;  also, 
the  sharp  face  or  strilung  part  of  an  instrument 

'  or  a  weapon. 

BIiAIN.  A  disease  of  black  cattle  and  sheep. 
It  is  Boinetiraes  called  inflammation  of  the  tongue; 
ret  though  it  seems  always  to  have  its  oripn  or 
its  chief  seat  in  the  membrane  of  the  mouth  be- 
naath  w  above  the  tongue,  it  extends  its  ravages 
^riddy  over  the  system,  and  involves  inflamma- 
tion sad  gaogre&e  of  the  oesophagus,  the  paunoh. 
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and  the  aboraasum.    Frequent  popular  names  of  . 
it  are  hawker,  glossanthrox,  and  gargyee.  It  is  | 
a  disease  of  iMrth  great  virulence  and  very  rapid  | 
action, — sometimeH  proving  fatal  in  a  single  day ; 
and  it  ought  not,  in  any  case,  to  be  trifled  with 
for  even  one  noment.  It  occurs  at  all  seasons, 
and  on  all  sorts  of  pastures ;  bat  ia  moei  lireqnent 
in  sultry  summer  weather,  on  rich  pastures,  in 
low  and  moist  situations.  It  seems  to  be  veij 
often  induoed  by  ^  oenktaetion  of  a  common 
cold,  while  the  vascular  system  is  full  of  rich 
blood,  or  while  the  animals  are  in  a  high  cotidi-  ; 
tion ;  yet  some  persons  have  ascribed  it  to  a  sud- 
den rising  of  the  blood,  and  others  to  the  licking  , 
up  of  a  small  red  worm.  An  animal,  on  oon^  [ 
tracting  it,  appears  dull  and  lan^^uid  ;  the  eyes 
are  inflamed,  nnd  make  a  triclcling  discharge  of  . 
water;  a  swelling  appears  round  the  eyes,  and  | 
sometimes  on  other  parts  of  the  body ;  the  pulse  ■ 
is  accelerated ;  the  flamks  exhibit  more  or  \&b»  of  ! 
a  hfaving  motion  ;  the  bowel?,  in  some  ca?(»?.  are 
constipated ;  but,  above  all,  and  as  the  charao-  : 
teristic  symptoms  of  the  disorder,  blisters  are  : 
formed  under  the  tongue  or  at  the  back  ]>art  of 
thn  mouth.    When  the  disease  is  sutTered  to  ad- 
vance without  a  proper  and  prompt  check,  or  , 
when  its  earlier  stages  happen  to  escape  observa-  ' 
tion,  a  copious  discharge  of  saliva  flows  from  the 
mouth.  1  ften  mixed  with  purulent, bloody  and  futifl 
ni-it  t  r.  the  tortp^ue  is  much  and  rapidly  enlarged, 
and  the  Huttiial  suffers  languor  and  exhaustion, 
and  seems  in  hasard  of  suffocation.  A  proper  i 
and  very  expeditious  remedy  i.s  thorougldy  t  -  cut 
the  blisters  in  the  mouth ;  and  if  much  fever  be  ; 
[treseut,  five  or  six  quarts  of  blood  should  be  taken  , 
away,  an  aperient  drink  may  be  given,  and  the  1 
mouth  may  be  washed  with  a  solution  of  one  ! 
drachm  of  chloride  of  lime  in  a  quart  of  water. 
The  cutting  of  the  blisters  ought  to  be  a  perfectly 
simple  operation,  and  totally  unaccompanied  by 
operations  with  sticks,  tar,  or  any  other  appli- 
ances. When  the  dii^eh;irp;r  fr  in  the  cut  blist'  rs 
ceases  to  be  very  fetid,  the  wash  with  the  solu- 
tion of  chlorine  of  lime  d&oold  be  substituted  by 
one  consisting  of  equal  parts  of  water  and  tinc- 
ture of  myrrh.    If  the  fi  vrr  continue,  a  drink 
should  he  f^iven  night  and  morning,  consisting  of 
one  drachm  of  emetic  tartar,  half  a  drachm  of  ^ 
pulverised  foxglove,  three  dradimB  of  saltpetre,  | 
and  a  quart  of  pretty  thick  gruel ;  if  debility  and  ■ 
want  of  appetite  remain  after  the  fever  is  sub- 
dued, a  dnnk  may  bo  given  once  or  even  twice 
a-day,  consisting  of  two  drachms  of  gentian, 
one  drachm  of  ginger,  one  dradbm  of  tar-  ] 
trate  of  iron,  and  a  pint  of  gruel ;  and  till 
the  animal  ac(^aire  appetite  for  ordinary  food,  i 
or  soundness  of  month  for  using  it,  thin  gruel  ; 
ought  to  be  kept  within  its  reach,  and  a  proper 
quantity  of  thick  gruel  given  it  with  the  horn. 
The  disease,  however  contracted,  may  infect  i 
other  cattle ;  and*the  purulent  dischaiges  of  it,  \  \ 
if  falling  on  any  skiidess  part  of  the  human  ij 
body,  occasion  such  troublesome  ulcers  as  can-  •  j 

j. 
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not  well  be  reduced  without  the  application  of 
lunar  cauptic.  All  cattle,  therefore,  ought  to  he 
kept  at  a  distance  from  a  diseased  animal ;  and 
the  human  attendaat  on  the  latter  ought  tbo- 
TOQghljr  to  protect  any  8pot  of  his  hands  which 
may  be  sore  or  pcratehetl.  Sheep  affected  with 
biain  require  to  be  treated  iu  nearly  the  fame 
manner  as  cattle ;  only  the  proportion  or  strength 
of  medicated  drinks  nraat  be  reduood  to  rait  the 
weaker  power  of  the  animal. — Clater" 8  Cattle  Doc- 
tor.—Luh't  JludfOsndry.-'Spoinur  on  — 
Youait  OH  CaUle, 

BLAXCHING.  A  hortioultural  operation  fbr 
rendering  the  stems  and  leaves  of  certain  escu- 
lent pluiits  mildly  flavoured,  cripp,  and  tender. 
Plants  which  grow  in  the  dark  are  destitute  of 
verdure  and  of  the  stronger  kinds  of  odonrs,  which 
belong  to  plants  of  the  same  species  p^own  in 
the  light;  they  are  also  much  less  combustible, 
I  and  comparatively  free  from  oils  and  resins ;  and, 
I  if  they  are  of  the  group  whoso  leaTsa  or  roots  are 
c'iiien  raw,  they  are  more  aaeohaiiae,  less  acrid, 
aud,  in  all  reppeots  more  agreeable  to  the  palate. 
A  method  of  blanching  practi^^cd  u|K)n  lettuces 
I  and  upon  such  of  the  cabbage  geuus  as  do  not 
boU,  is  to  tie  the  leaves  elooe  np  in  snmmer ;  and 
this  method  Loth  improves  the  flavour  of  the 
leaves,  and  acculerates  the  jieriod  of  their  fitness 
for  use.  A  mttliod  prautii»ed  upon  celery,  en- 
dive, and  dandelion,  is  to  earth  them  up  to  their 
top  in  winter;  and  this  not  only  blanches  them, 
but  pr-itects  them  from  frost.  A  method  prac- 
tised with  leeks,  is  to  transplant  them,  when 
about  nz  inches  high,  into  deep  and  half-open 
dibble-holes,  cutting  away  a  portion  of  both  the 
roots  and  the  tops  of  the  plants  ;  and  this  both 
adds  greatly  to  the  length  of  the  blanched  por- 
tion of  the  head,  and  very  materially  cleanses  it 
from  the  natural  pungency  and  coarseness  of  its 
flavour.  A  diM  a.sed  whiteness  in  plants  or  parts 
of  plants  which  ought  to  be  verdant  ia  somewhat 
distinct  from  blanching,  and  obtains  the  name  of 
etiolation.   See  the  artide  EnoiJkTiOH. 

BLAST.  Blight  in  vpf(otal)Ics,  or  hoove  in 
sheep  aud  black  cattle.  See  the  articles  Buanr 
and  Hoove. 

BLASTING  OF  BOCKa    An  operation  of 

great  importance  in  the  formation  of  roads,  or 
in  the  breaking  up  of  uncultivated  ground.  The 
process  of  blasting  rocks,  or  stones,  consists  in 
boriag  a  cyUndrioal  hole,  about  10  or  IS  indies 
deep,  in  the  rock,  by  means  of  a  chisel  for  that 
purpose.  The  lower  part  of  this  hole  is  filled 
with  gunpowder.  The  upper  part  of  the  hole  is 
then  filled  up  with  firagnients  of  stone,  firmly 
rammed  together;  a  hole  being  left  through 
these  materials,  by  the  insertion  of  an  iron  rod, 
which  is  turned  round  during  the  operation  of 
ramming.  lids  hole  is  next  filled  with  powder, 
and  a  match  is  applied  to  it  in  Sttcih  a  manner, 
that  the  operator  has  time  to 'run  out  of  the 
reach  of  the  fragments  of  the  rock.  This  pro- 
cess, which  is  both  tedious  and  dangerous,  is  now 


abandoned  for  one  which  ii 
effectual,  and  which  consists  merely  in  introdne-  | 
ing  a  straw,  hiied  with  gunpowder,  among  the  | 
powder  at  the  bottom  of  the  cylindrioil  hole  la  . 
the  rock,  and  filling  the  rest  of  the  qrlindrieal 
hole  with  loose  sand.    By  applying  a  match  to 
the  gunpowder  in  the  straw,  an  exitlocinn  takes 
place ;  and,  instead  of  the  loose  sand  bciug  driven 
out  of  the  cylindrical  hds^  as  might  natoially 
be  expected,  the  rook  ia  oompietely  duvowd  ia 

pieces. 

BLATTABIA.  SeeMuLLKur.  ^ 
BLAZE.  A  white  mark  in  a  hone*s  fi«e.  | 
BLEA.  An  obsolete  or  merdypvoviDOial  name 

for  the  alburnum  of  a  tree ;  also  a  provincial 
name  for  a  leaden  or  dusky  blue  colour. 

BLBABEIOIT.  See  Wboulbbbbst. 

BLEACHING.  The  destruction  or  removal  of 

colour  from  an  organic  substance,  the  main  mass 
of  which  is  white,  is  termed  bleaching.  Thus 
yellow  bees*  wax,  by  a  oareful  exposure  to  the  at- 
mosphere, will  eventually  become  white,  without 
any  other  material  change  in  its  properties,  as 
the  yellow  colouring  matter  does  not  necessarily 
belong  to  it.    In  this  sense,  some  of  the  dischar- 
ges employed  in  caUoo^printbg  ate  bleaching 
agents,  but  we  propose  confining  ourselves  in  the 
present  article  to  the  methods  of  removing  colour 
from  organic  fibre,  such  as  cotton,  linen,  ^c, 
ettber  to  prepare  it  for  reodving  other  odonrs 
by  dyeing  or  printing,  or  to  throw  it  into  com- 
merce with  a  pure  white  culour.     Tlie  mfthods 
formerly  pursued,  and  still  practised,  cou^i^t  in  | 
exposing  cotton,  &c.,  to  the  action  of  s^oq>herie 
agents  or  sulphurous  add  derived  from  burning  . 
sulphur,  aiisisted  by  soap  and  alkali,  hut  within  ; 
the  present  century  chlorine  h:is  become  the  ! 
prindpd  bleaching  agent,  especially  for  cotton 
goods.   We  may  remark  in  passing,  that  the  use  | 
of  chlorine  for  bleaching  has  been  one  principal 
cause  of  the  present  extensive  production  and 
consumption  of  cotton  goods,  even  independently 
of  the  improvements  in  raaduneiy  which  have 
distingniahed  the  last  oentnxy. 

L  Antospsmo  Blbacwo. 

It  is  cbIj  employed  for  linen  and  cotton,  the 

latter  of  which  is  the  simpler  nn  rl  easier. 

Cotton. — Cotton  contains  naturally  a  little  col- 
ouring matter,  which  is  easily  bleached,  but  as 
this  operation  is  performed  on  the  spun  or  woven 
goods,  the  weaver's  dressing,  grease,  and  other 
impurities  must  be  removed  at  the  same  time. 
The  process  consists,  Ist,  in  steeping  the  cotton 
in  water  (not  too  cold),  ia  order  to  destroy  the 
weaver's  dressing  by  fermadation^  which  takes 
place  in  fr  in  1  to  G  days,  according  to  the  wea- 
ther and  the  kind  of  goods,  when  it  is  thoroughly 
cleansed  in  the  dash-whed,  or  otherwise. 

The  goods  are  then  spread  out  on  the  gra??. 
and  exposed  for  2  to  6  days  to  the  action  of  the 
sun,  air,  and  moisture,  sprinkling  them  occasion- 
ally with  water,  if  necessary;  and  then  htdbei 
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wiili  ft  bot  ftlkaKne  lye.  ThepiwwNof  eiqpoiiiig 
and  bucking  is  repotted  two  or  three  iiiDce  until 

the  fibre  is  white. 

Cleansing — ^the  third  process — is  effected  by 
laving  the  goods  in  lukewarm  vrster  tcidttlated 
with  sulphuric  acid,  and  finally  washing  them 
thoroughly  at  th c  (lash-wht.  ol .  Cotton  loees  about 
5  per  cent,  of  its  weight  in  bleaching. 

It  is  Temftritable  that  we  eanuot  yet  explain 
the  manner  in  whioh  bleaching  is  performed, 
wliatever  process  is  pursued.  In  the  present 
case,  it  is  probable  that  air  and  moisture  (arising 
from  rain,  dew,  or  artificial  sprinkling),  influen- 
eed  by  solar  liglit,  ozidiiethe  colour  on  the  fibre, 
even  without  the  assistance  of  alkali.  But  by 
exposure,  the  colour  becomes  more  soluble  in  al> 
kali,  and  hence  each  successive  bucking  removes 
the  portion  deoomposed.  The  final  sowrtn^  re- 
moves any  earthy  matters  which  may  have  be- 
omo  attached  to  the  fibre  during  the  process, 
and  neutralizes  the  last  portions  of  alkali,  which 
would  have  been  diffioult  to  ranove  by  water 
idone.  By  the  preparatory  fermentation,  the 
weaver's  paste,  containing  starch  and  gluten,  un- 
deigoee  successively  the  saccharine,  vinous,  and 
sestouB  fermentation,  by  which  ghiten  and  other 
substances  are  dissolved  m  the  ftoetk  add  geneX^ 
ated  and  the  fibre  becomes  swollen,  fare  must 
be  taken  to  stop  the  operation  before  the  putie- 
fiuAive  prooBM  commeneee,  which  would  injure 
the  fibre. 

The  above  operations  are  sometimes  sli^'Iitly 
varied.  To  hasten  and  complete  the  fermenta- 
tion, bran  or  rye -flour  may  be  added  to  the 
steeping  water.  The  addition  of  alkali  or  lime 
(which  is  soinetimcs  used)  lengthens  the  fermen- 
tation, and  should  only  be  used  where  it  is  too 
rapid.  If  the  goods  be  gremy,  fvriaentation, 
bdag  ii^uiioui,  is  omitted,  and  they  are  then 
merely  boiled  some  hours  in  water,  and  washed. 
A  bath  of  milk  of  lime  is  sometimes  given  imme- 
diately after  fermentation  and  before  bucking, 
which  materially  assists  the  bleaebing,  bnt  it 
acts  injuriously,  unless  all  the  weaver'i?  pa>^te  has 
been  destroyed  by  fermentation  and  washing. 
At  the  present  time  nearly  all  the  cotton  of  com- 
meroe  is  bleadied  by  chlorine,  the  atmospherio 
egentt  being  employed  fts  very  subordinate  anist- 
ants. 

Limn, — Flax,  when  not  rOi^  contains  but 
fittle  colMiring  matter,  which  can  be  imnoved  by 
a  few  waahinga  with  soap  and  alkali,  but  the  pu- 
trefactive process  of  retting  produces  a  colour 
which  requires  a  tedious  series  of  operations  to 
remove.  To  employ  the  chlorine  process  alone 
would  undoubtedly  diorten  the  time  of  bleaching, 
1'Ut  the  colour  adheres  so  pertinaciously  to  the 
tibre,  and  so  obstinately  resi.sts  decomposition, 
that  the  strength  of  the  fibre  would  be  impaired. 
Heaoe  a  tedious  atmospheric  bleaching  is  always 
resorted  to  for  linen,  combined  to  a  limited  ex- 
tent with  chlorine.  Even  with  this  process,  the 
loog  exposure  to  light,  air,  and  moisture,  the  oft , 


repeated  operati<nit  necessarily  weaken  the  fibre, 
as  may  be  inferred  from  the  loss  by  bleaching, 
which  may  often  amount  to  one>thiid  or  30  per 
cent  of  the  weight. 

The  prooesib  without  chlorine,  as  practised  in 
Silesia  and  Bohemia,  consists  of,  Ist,  steeping,  ex- 
posure to  light,  (i-c,  and  washing;  Sd,  buckings 
exposure,  and  washing. 

After  fermentation  and  washing,  the  linen  is 
steeped  for  1 2  hours  in  a  aolution  of  potash  or 
waste  lye  (1000  water  to  1  or  I J  lbs.  potash)  at 
the  temperature  of  70°  to  80°,  wrung  out,  and, 
without  being  washed,  spread  out  upon  grass 
to  the  action  of  air  until  dry,  and  for  several 
hours  after.  It  is  again  steeped  and  exposed  to 
the  air,  the  temp'Tuture  of  the  »olulion  being 
gradually  raised  at  the  last  steeping,  but  not 
above  170^  The  ate^ng  and  expoeure  being 
repeated  2  to  5  times,  the  linen  is  washed  in  the 
dash-wheel,  steeped  n^in  1  to  3  times  in  alkaline 
solution,  and  then  properly  bucked. 

The  bucking  solution  contains  at  first  4  Ibt. 
potash  to  1000  water,  and  the  temperature  be- 
ginning with  95°  is  increased  dtiriiiL''  1«  hours  to 
boiling.  The  linen  is  then  exposed  to  the  air  as 
before,  while  still  hot,  and  wet  with  the  solution 
until  fully  dry.  This  alternate  bucking  and  ex- 
posTire  is  repeat'  1  '^^  (»r  10  times,  the  alkaline 
solutions  being  rendered  a  little  stronger,  but  not 
ezeeeding  4  lbs.  to  the  1000  of  water ;  the  linen 
is  then  washed  in  the  dash-wheeL  It  is  egain 
steeped  and  again  bucked  several  times,  the 
liquors  employed  being  weaker,  and  the  linen 
exposed  on  the  grass  for  a  longer  time,  uud  being 
kept  moist  by  aprinklung. 

Thus,  after  steeping  8  to  10  tiroes,  bucking  12 
to  l.">  tinie.s,  and  as  often  exposing  it.  which  ope- 
rations require  60  to  70  d.iyi»,  the  linen  is  sufti- 
dently  white  for  domestic  use.  But  for  a  pure 
white,  it  is  next  passed  through  a  bath  acidulated 
with  sulphuric  acid,  steeped,  bucked  2  to  3  time's 
more,  and  exposed^  again  passed  through  the 
acid,  and  finally  cleansed  in  the  dash-wheid.  The 
whole  process  requires  80  to  90  days,  and  the  linen 
loses  from  12  to  2^  per  cent,  of  its  weight,  the 
less  in  proportion  to  its  fineness. 

The  theory  of  the  above  pracesa  may  be  thus 
explained  >-The  stem  of  fiax  tnd  hemp  consists 
of  the  inner  woody  part,  or  boon,  surrounded  by 
the  harl  like  a  tibrous  sheath,  and  externally  the 
cuticle.  The  harl  is  xinited  with  the  boon  and 
cuticle  by  a  cement  of  gluten,  gam,  resin, 
which  is  destroyed  by  retting  fputrefiiction  in 
water  or  moist  air).  When  the  retting  is  com- 
pleted, the  harl  is  easily  separated  from  the 
Others  but  beside  ita  natural  colour,  it  has  re> 
rr  ivcd  a  deposit  of  a  humus-like  substance,  of  a 
more  or  less  dark  colour,  which  is  insoluble 
in  boiling  water,  in  acids,  and  alkalies.  But 
when  it  has  been  ezpoeed  to  the  air,  light,  and 
moisti  ir  i;  becomes  soluble  in  caustic  and  car- 
bonated alkali.  The  bleaching  succeeds  much 
better  when  the  fibre,  imbued  with  alkali,  is  ez- 
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poaed  to  kho  air,  firom  wliich  ire  infer  that  th<^ 
&lkali  indaeee  the  formation  of  an  add  from  the 

colonriiiL,'  matter,  but  it  is  unknown  whf.ther  it 
acts  by  forming  carbonic  or  a  ternary  organic  acid. 
The  operations  consist  simply  of  the  decomposi- 
tioa  of  tho  oolonr  and  its  removal  hj  alkali.  Bnt 
as  the  colour  exists  in  every  part  of  the  bntidlcs 
of  fibres,  and  in  considerable  quantity,  its  com- 
plete removal  is  only  etTt^cted  by  frequent  repeti- 
tioD  of  tha  operatioiia. 

IL  Btfi40HIS0  BT  CHU>BIirfl. 

i 

This  powerfiU,  bkaehing  agent  might  be  and 
has  been  employed  both  in  its  gaseous  state  and 

i  in  s.'lutinn  in  water,  but  the  former  is  incon- 
renient  in  use,  acts  unequally  on  the  goods,  and 
'  <  is  too  dangerous  to  the  health  of  operatives.  The 
i  latter  is  more  eanly  r^nlsted  and  less  injarioas, 
( !  bnt  the  chlorohydric  acid  produced  during  blcach- 
:  inp  may  l»o  n  Ktiuree  of  inconvmience.  Hence 
I    chlurited  alkali  is  preferred,  as  it  doveloj^  cblo- 

I  j  rine  in  proportion  as  aeid  is  made  to  act  on  it,  is 

not  detrinuntal  to  health,  and  ofters  alkaline 
'    base  to  neutralize  the  generated  muriatic  acid. 

I I  Chloride  of  lime  or  potassa  is  employed,  the  for- 
I  i  mer  most  usuallj.  One  pt.  dry  diloride  of  lime, 
j    as  far  as  regards  its  bleaching  salt,  disstdvee  in 

I  10  pt3.  water,  but  tliiy  would  be  too  strong  for 
bleaching  white  grounds,  and  is  only  need  for 
pnnting;  this  hleaohing  liquid  may  therafore 
be  diluted  with  5  or  10  times  as  touch  water. 
Chlorine  bleaching  is  performed  on  cotton,  Unea, 
and  rags. 

CoUon — Cotton  bleached  by  chlorine  is  sub- 
jected to  the  saooesuTa  action  of,  1st«  soda-Iyn, 

2d,  chloride  of  lime,  3d,  sulphuric  acid,  all  em- 
ployed in  dilute  solutions.  To  remnvo  the  wea- 
ver's dressing,  either  fermentation  or  boiling 
with  milk  of  Kme  and  sonring  are  employed.  If 
the  good^i  are  ^rreasy,  fermentation  is  abandoned, 
and,  indeed,  boiling  water  and  tho  Hine-bafb 
forms  at  present  the  usual  preparatory  step. 
The  snooesrion  of  separate  processes  is  Tsrions, 
according  to  the  nature  of  the  goods,  or  their 
destined  ol  ject,  ^.v.<\  nPt^ordin<r  to  tlie  pleasure  or 
experience  of  the  bleacher.  The  following  tabu- 
lar views  will  present  some  of  these  differences : 

1. — Pii'(iar;itt>ry. 

n.  Washing. 

b.  Boilin^r  m  line  vrater. 

c.  Washiiinr. 
rf.  Souring:. 
«,  Wat^biiig. 

S.— Bleacbinir. 

a.  Sonkinf^  in  sods.1ye. 
A.  WaRhinjf. 

c.  Chetnicking. 

d.  Souring. 

e.  Washing. 
3. —The  sannc  as  I  repeated  tbrottgfiout. 
4  Finishing. 

a.  Soaking  in  hot  wat«f» 
ft.  Squeesiqg  and  drying. 

l.-..Pfeparatory. 

«.  Boiling  with  water. 


6.  Wasbbfr. 

c.  Boiling  in  mtlfc  of  line. 

d.  Washing. 
9..~B1eacbinK. 

a.  Bucking  in  soda-lyc.  ' 
6.  Expodng  on  gra»tt. 
r.  Washiiijii. 

3.  -— Same  as  2  repeated  once  or  twice. 

4.  ^Finishing. 

a.  Soiirinj^. 

b.  Washing. 

I.— .Pnpeiatorjr. 

a.  8teepin|f  in  water. 

b.  Feniu'iitation. 

c.  Washing. 

5.  — .Bleaching. 

a.  BuckiKc:  with  weak  caustic  potaab. 

b.  Bucking  with  stranger  lye. 

c.  Clbemickinig. 

d.  Souring. 

e.  Wasbingr. 

9.— The  same  as  2  repeated,  or 

a.  Exposure  on  grass. 

b.  Souring. 

c.  Washing. 

In  the  preparatory  process,  the  first  steeping 
in  hot  or  cold  water  removes  whatever  i?  srduble 
in  water.  The  lime  then  dissolves  the  gluten  of 
the  paste,  forms  a  lime>«oap  with  grease,  or  the 
^^Ititen  in  destroyed  by  fermentation.  If  the 
gf>ods  had  been  crren<5T,  tht^  fatty  matter  is  re- 
moved by  the  following  bucking  in  soda-lye. 
Thus  cleansed,  the  goods  are  steeped  for  some 
hours  in  the  bath  of  chloride  of  lime,  or  ck^ 
liiicM.  The  (juantity  of  the  lilcacbing  salt  vn- 
ries  in  dift'ercnt  establishments,  and  according  to 
the  goods ;  100  lbs.  of  the  latter  require  about  50 
lbs.  of  ehbridc,  which  is  first  made  into  a  paste 
with  water,  and  then  added  to  about  300  gn!l  n-- 
wat  r  From  the  chloride  the  goods  are  imme- 
diately transferred  to  the  sow,  or  dilute  sulphuric 
aoid,  consisting  of  one  gallon  of  oil  of  vitriirf  to 
from  20  to  40  of  water,  in  whidi  they  remain  a 
hiliort'r  or  lonc^pr  time  in  pmportion  to  the 
strength  of  the  acid.  The  action  of  the  acid  is 
to  develop  chlorine  from  the  bleaching  salt  with 
which  the  goods  are  imbued,  and  to  neutralize 
and  remove  Hmc.  The  goods  are  wa5hcd,  and 
the  bleaching  repeated,  either  by  chemicking  and 
souring,  or  by  alkali  and  exposure,  until  suffi- 
ciently white. 

Cliloride  "f  lime  may  be  Rimply  viewed  with- 
out reference  to  clvniical  theories,  as  chUirine 
gas  combined  with  lime,  so  that  the  sulphuric 
add,  by  oombiidng  with  the  lime,  ezpds  the 
dilorlne,  which  is  the  cause  of  the  destructl  n 
th"  colAnring  matter  in  o^oods.  But  in  what 
manner  it  decomposes  the  colour  has  not  been 
determined  experimentally,  although  all  diemisU 
are  agreed  that  it  is  by  its  affinity  for  hydrogen, 
forming  chlornhydric  acid.  Borzclius  holds  that 
chlorine,  with  the  action  of  light,  or  from  the 
preeenceofozidablesubstanoes, decomposes  water, 
lorniing  muriatic  add,  while  the  oxygen  set  free 
combines  with  another  portion  of  chL  ritie  to 
chlorous  acid,  or  with. water  to  binoxidc  of  hy-  i 
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drogeo;  either  of  thcde  yields  up  its  oxygen  to 
the  eolonr  until  all  the  dUorine  ii  dumged  into 

muriatic  acid.  Others  believe  that  the  chlorine 
combines  directly  with  the  hydrocrm  of  the  colour 
to  muriatic  acid ;  while  some  tiiink  it  is  substi- 
tetod  for  the  hydrugeo.  In  anj  0Me»  whether 
by  ozidfttion,  dehydrogcnation,  or  subskitation, 
the  colour  is  dost  royod.  But  fr  in  the  powerful 
action  of  chlorine,  even  when  dilute,  it  cannot 
be  oontinued  for  i  long  time,  u  it  would  destroy 
the  iibre^  at  well  as  the  colour.  Ilence  it  id  well 
adapted  to  cotton,  \v!ii)'<i„»  c^l  'iir  is  easily  re- 
moi'od,  but  it  can  only  be  employed  as  an  assist- 
ant in  linen  bleaching,  whose  oolour  more  ftub- 
b^Tnly  resiate  deoompoeitioo.  Warmth  assists 
the  action  of  chlorine,  but  is  :\pt  to  I  t-  injurious 
to  the  fibre.  A  little  dilute  sulphuric  ricid  may 
be  added  to  the  chloride  uf  lime  when  largely 
dflated  with  water,  and  is  thought  to  hasten  its 
action,  from  the  furniution  of  clilorite  of  lime  or 
oxvj;cnatcd  water,  wliich  remain  in  the  bnth 
when  ddute  and  cold.  For  it  has  be^-n  found 
that  even  when  a  sufficient  quantity  of  acid  is 
added  to  decompose  nearly  all  the  bloacldng  salt, 
in  n  dil'itc  and  cold  bath,  its  l>leaching  power  is 
uadiminisbcd  or  imperceptibly  weakeuvd  uXter 
tbe  lapse  of  tome  days. 

Zu(f/i. — Ciil  rine  and  souring,  with  sulphuric 
a:id.  hav-j  been  latterly  einploved  as  an  r\id  tn 
the  bleaching  process  of  linen,  and  it  would  seem 
without  injury  to  the  fibre,  which  loses  even  less 
in  w«|^t  than  by  the  dder  prooesi.  The  first 
st  p,  lire  u.sii.illy  the  same  to  about  the  5th  buck- 
ing, as  shown  in  tl)j  followinj*  view  of  the  process. 

I,  2.  Steeping  in  weak,  warm  lye. 

3  to  7.  Bucking,  exposure,  atitl  wa<<liing. 

8.  Souring  1*2  hours  in  dilute  acid,  and  washing. 

9.  10.  Steeping,  bucking,  kc. 

II.  Cberoickiiig  (chloride  of  liflie),  washing. 

12.  Souring  and  wasdiing. 

13.  Buekmigf  exposure. 

14.  Chemicking  and  washing. 

10.  Souring  and  w.ishing. 
IG.  llurking  arid  t  \!i()Knre. 
17.  Souring  and  wai^htiig. 

la.  Washed  with  soap,  and  thoroughly  with  water. 

The  ekmie  or  bath  of  chloride  of  lime  ii  some- 
times employed  but  once,  sometimes  three  times. 
Chloride  of  soda  or  pot.i5sa  in  frequently  employed 
instead  of  lime.  The  linen  is  washed  after  being 
in  the  eUorine-bnth,  and  preriotu  to  souring,  for 
immediate  souring  after  the  bleaching  salt  weak- 
en? tht  fi1)re.  The  action  is  similar  to  that  t\>H»vt'. 
with  this  difference,  that  the  chlorine  is  developed 
nmre  dowlj.  Bj  the  anittanoe  of  cfalorina  the 
time  of  Mcanhing  linen  ia  ahortttoed  some  3  to  fi 
weeks. 
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the  gates  being  closed.    Dilute  oil  of  vitriol  is 


1 


then  let  on  the  mixture  and  worked  through  la 

order  to  develop  chlorine ;  after  which  the  gates  ^ 
arc  0[)cned,  and,  whih;  riducincj  to  fine  pulp,  the  [j 
current  of  water  removed  the  salts  of  lime.   A  \  < 
solution  strong  enough  to  bleach  dark-coloured  j 
rags  must  weaken  the  fibre,  tu  aToid  which  a  | ; 
second  batli  (.f  chloride  m:<.y  In'  resorted  to  ;  by  ; 
washing  oil  the  salts  from  the  first,  then  passing  ; 
a  little  alkali  through,  and  adding  chloride  afresh,  1 1 
or  immediately  adding  the  latter  after  washing, 
and  then  souring  imd  wrisliiii;/  as  bef'-re.    Wlien  , 
chloride  is  applied  in  two  portions,  a  small  quan-  -1 
tity  is  used  with  less  injury  to  the  fibre.  Muri- 
atic acid  may  be  aubetituted  advantageously  for 
sulphuric,  from  the  greater  solubility  cf  chl 'rides 
over  sulphatf  s.    To  prevent  pnper  lV"in  becom- 
ing yellow,  utter  bleaching  and  wa^Jtiug  off  the  | 
salts  of  lime,  work  a  little  alkali  throu|^  the  ' 
engine,  with  the  gates  down,  and  wash  off  the 
residue  with  w.itor.  'I'lw  principle^  are  the  same 
as  explained  above  under  the  bleaching  of  cotton 
bj  chlorine. 

III.  Srr.PHrnofs  Ui.i  alHI.xo.  I 

The  va}>oar  ot  burning  sulphur 's  employed  for 
removing  colour  from,  or  whitening  wool,  silk, 
and  etraw. 

Wr.tJ,  —Neither  chlorine  nor  atmospheric  M«;irh- 
ing  can  l  e  employed  for  wool,  as  they  rather  ren- 
der it  dirty  yellow.   Wool  con  tains  a  greasy  coat- 
ing, called  the  yolk,  arising  from  the  aweat  of  • 
sheep,  which  is  composed  of  a  potash  soap,  toge- 
ther with  acetate,  car'n  nate,  ,ind  mnrint*^  of  po- 
tassa,  a  salt  of  lime,  and  an  animal  substance,  the 
cause  of  its  pecnUar  odour.  The  greater  part  of  j 
the  yolk  is  soluble  in  water,  bat  alkali  roniovL'8  it 
more  p'trfectly.    It  is  usual  to  employ  putrid  hu- 
man urine,  diluted  with  4  to  8  times  as  much 
water,  warned  to  100^  or  a  little  more,  into  whieii 
the  wool  is  steeped  for  a  short  timet  taken  OUt,  | 
drained,  and  \va-]ie<].    Tlie  yolk  may  aljo  ho  re- 
moved by  weak  and  warm  soap-water,  or  a  little  t  j 
very  dilute  carbonated  or  caustic  potassa  or  soda,  I  [ 
or  both  aoap  and  a  little  alkali ;  hut  the  use  of  ! 
alkali  requires  more  care,  lest  the  fibre  should  be  ; 
nttarked.  and  hence  it  is  only  used,  if  at  all,  for 
inferior  kinds  of  wool.    A  continuance  in  the 
nrine  or  alkali,  and  too  high  a  temperature,  ii^ure 
woollen  fil  re.    The  loose  wool  fhould  not  be 
worked  ul  nut  too  much,  which  would  cause  it  to 
felt,  and  thereby  injure  it  for  spinning. 

Aft«r  washing,  the  Ueaching  is  pcrfenned  by 
exposing  the  moistened  wool  in  a  close  chamber 
to  the  vnp^itir  of  burning  sulphur,  or  it  is  steeped 


with  milk  of  lime  oontuning  a  little  alkali  to  rc 

\  move  ffn  a^e,  lr><j.ii;n  cluurs,  &c.,  or  interstratified 
with  dry  lime  and  a  little  alkali,  are  stenmed. 
They  are  theu  wat»hcd  in  the  eugiue  and  reduced 

to  k^-tti^f  when  the  diloride  of  Ume  is  thrown 
in  snd  woiksd  throng  tht  mass  bj  the  sngine. 


Uagt, — ^The  sorted,  cut,  and  du<>ted  rags  are  in  water  acidulated  by  sulphurous  acid.  The 
thrown  into  a  tight  vat,  in  whioh  they  are  boiled  j  latter  solution  is  made  by  passing  sulphurous 

aoid  gas,  derived  from  oil  of  ritriol  and  c^arcoa], 
into  wati-r.    See  Sulphi-r.    Fulphurinr^  hy  the  \\ 
Kis  of  burniiii^  sulphur  is  more  commonly  prao-  ■[ 
tised,  and  is  more  economical,  but  the  liquid 
acid,  while  it  bleaches  equally  well,  renders  the 
wool  lass  haish  and  oriqs  and  does  not  injure 
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the  fibre.  It  is  exposed  to  the  gas  for  12  to  24 
hours,  to  the  liquid  add  24  to  48  hours.  The 
harslino?3  derived  from  sulphuring  is  removed  by 
so:\kini^  the  wnol  in  a  warn  and  weak  bath  of 
potash-soap,  wriuging,  and  drying.  To  impart  a 
more  brilliaQt  white,  the  bleached  wool  is  some- 
times dipped  into  chalk-water. 

Wool  is  i?omptiTnos  !)leached  in  the  fleece,  and 
sometimes  in  the  yam.  Both  yam  and  cloth  are 
cleansed  in  a  manner  similar  to  the  above  by  al- 
kali or  ioap,  in  order  to  remove  grease  and  glu- 
tinous matter  derived  during  si)inning  and  weav- 
ing. Cloths  may  be  cleansed  in  the  wash-stocks, 
with  ftanerli  earth,  or  a  soap  containing  it 

Sm. — Tlic  bleaching  of  silk  is  of  a  simple  nsp 
ture.  This  fibre  is  coated  with  a  gelatinous  sub- 
stance, a  little  wax,  oil,  and  pfencrally  a  yellow 
ooloaring  matter ;  and  is  therefore  essentially  dif- 
ferent from  ^nm,  as  it  is  usually  called.  The 
gluey  material,  often  constituting  24  per  cent,  of 
the  weight  of  the  silk,  is  solubly  in  water,  scarcely 
in  boiling  alcohol,  precipitaV)le  by  tincture  of 
galls,  pntrefies  like  animal  matter,  and  its  odour, 
when  heated,  indicates  the  presence  of  nitrogen. 
The  yellow  colouring  substance,  constitn finer 
nearly  2  per  cent,  of  the  silk,  is  of  a  resinous 
diaraeter,  insolnble  in  water,  very  soluble  in  al> 
cohol,  scarcely  soluble  in  cold,  more  in  Warm 
alkali,  and  still  more  in  a  hot  s.ilntion  of  sonp,  h 
decolourized  by  chlorine,  sulphurous  acid,  and  in 
a  few  days  by  the  atmosphere. 

The  coating  imparts  a  stifiness  and  elasticity 
to  silk,  wliich  must  he  removed  in  order  to  impart 
to  it  its  requisite  softness  nnd  Inptre.  Although 
alkali  has  been  proposed  and  employed  to  remitve 
the  coating,  it  is  found  that  scouring  by  eoai», 
used  hm^  since,  cannot  be  well  superseded.  From 
30  to  40  Ihs.  of  soap  to  100  lbs,  of  silk  are  usually 
required.  The  greater  part  of  the  soap  is  dis- 
solved in  boiling  water,  and  when  cooled  a  little, 
the  silk  is  hung  over  and  partly  immersed  in  the 
solution,  which  is  maintained  below  a  boiling 
heat,  until  the  immersed  part  has  attained  its 
requisite  whiteness  and  softness,  when  the  other 
portion  is  next  introduced  in  like  manner.  A  ft  er 
beinpj  wrung  out  it  is  next  pnt  into  bm^i,  which 
are  introduced  into  a  weaker  solution  of  soap,  in 
which  they  are  boiled  for  an  hour  or  more.  For 
iilks  designed  to  receive  dark  dyes  SO  to  26  lbs. 
soap  will  be  sufficient. 

Silks  designed  to  be  of  a  pure  white  are  sub- 
jected to  the  action  of  sulphurous  auid  by  expos- 
ing them  in  %  tolphar  chamber  to  the  fttroes  of 
burning  sulphur,  while  still  moist  with  soap- 
water.  After  sulphuring,  they  are  washed,  and 
passed  through  a  warm  soap-bath,  in  order  to  re- 
move the  sulphurous  odour  and  restore  their  pli- 
ancy. Silks  designed  for  blonds,  gauzes,  &c.,  are 
merely  stripped  of  their  yellowish  colour  by  steep- 
ing them  for  two  days  in  alcohol  with  a's  as  much 
muriatic  acid ;  a  process  i»i  ti|>osed  by  Beaume, 
which  can  be  conducted  economically,  since  a 
large  proportion  of  the  alcohol  may  be  recovered 


by  distillation  after  neutralizing  the  muriauc 
add  by  dialk  or  limestone.  Alcohol  wmm 
colour,  wax,  &c.,  without  touching  the  gelatine. 

Straw. — A  careful  culture  insures  a  requisite 
degree  of  fineness  and  firmness  in  the  material, 
but  tar  most  purposes  the  colour  must  be  dimin- 
ished or  removed.  This  may  be  done  by  chlorint,  • 
sulphurous  acid,  alkali,  or  atmospheric  agent?, 
but  a  violent  process  injures  the  fibrous  texture. 
It  maybe  steeped  in  pure  fresh  water  for  sevml 
week!«,  exposed  to  the  air,  and  then  snlphored. 
According  to  Kurrer,  it  maybe  prrfectly  whitened 
by  repeated  steeping  in  boiling  water  and  very 
weak  alkali,  which  removes  all  soluble  matter, 
then  treated  alternately  with  very  dilute  toka- ' 
tions  of  chloride  of  lime  and  sulphnp-'us  add 
vapour,  finally  waslied  and  dried  in  the  sun.  The 
process  is  tedious,  but  is  said  to  remove  the 
varnish  whidi  makes  the  natural  atiaw  brit- 
tle, and  to  render  the  fibre  brilliant,  whit^  sad 
pliant. 

It  is  even  more  difficult  to  explain  the  bleach- 
ing process  by  means  of  sulphurous  acid  tiiaa  that 

by  chlorine.  It  is  generally  assumed  that  the 
acid  combines  directly  with  the  colour,  without 
either  giving  or  receiving  oxygen,  and  formt  & 
colourless  or  slightly  coloured  compound  with 
it :  for  by  the  action  of  alkali  or  a  stronger  add, 
the  oripnal  colour  is  restored  ;  and  hence,  also, 
the  colour  reappears  on  sulphured  goods  in  the 
lapse  of  time  by  the  graduid  dissipation  of  fol- 
phurotts  acid.  The  action  of  alkali  in  the  above 
operations  with  wool,  silk,  and  straw,  dep  uds 
simply  on  the  solubility  of  the  colouring  or  cthtr 
mutters  in  the  alkaline  solution. 

IV.  DiscnARnKP. 

There  arc  many  operations  practised  by  the 
calico-printer,  which  may  be  termed  bleachmg, 
although  they  consisfe  only  in  a  topical  rcnevsl 
or  discharge  of  colour.  Thus  chri>niic  acid,  or 
bichromate  of  potas?a,  or  the  chlorides  of  tin  are 
employed  to  discharge  colours,  but  their  actios 
has  not  been  minutely  studied.  It  is  probsbk 
that  chromic  acid  yields  up  oxygen,  destroying 
the  colour  by  oxidation,  and  that  the  tin-bases 
form  with  the  colouring  matters  compounds  pos- 
sessing little  or  no  colour.  But  thdr  aetioD  ii 
different  on  diffinrent  colours,  and  the  protoxide 
of  tin  decomposes  some  colours  by  abstracting 
oxygen.  In  short,  wherever  we  destroy  colour, 
with  the  view  of  obttiining  a  white  bads  or 
ground,  it  is,  strfetly  speaking,  a  bleadiing  opo* 
ation.  Thus  a  liquid  may  be  decolourized  by 
passing  it  through  animal  black,  which  absorbs 
the  colouring  matter.  Some  oily  substances  may 
be  whitened  by  sulphuric  add,  and  aooM  tiffOA 
by  nitric  acid,  the  former  carfaonidn^  tte  Istter  ' 
oxidizing  the  colouring  substance. 

BLEACHING  POWDER.    The  most  impr- 
tant  of  the  bleachii^  salts.  Ite  mannftetaie  ds- ' 
pcnds  on  the  absorption  of  chlorine  |^  by  slacked  ■ 
iim^  and  consists:  1st,  of  the  preparation  of ' 
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^  Ume ;  2d,  of  that  of  chlorine ;  and,  3d,  of  the  oom- 
bioiiig.ihe  two  together. 

!.  Lime. — Linu'f-t'iiv  s  fn^qnently  contain  iron, 
clay,  and  magnesia.  Siu-h  are  not  well  adapted 
to  the  manufacture  of  bleaching  puwUer.  Sup- 
posing the  limestone  to  be  of  tb»  best  kind,  and 

1  well  burned,  the  opermtton  of  slacking  requires 
some  attention,  for  just  so  much  water  fihuuld  be 
used  as  is  sufficient  to  cause  the  quick-lime  to 
&11  to  a  fine  flour.  It  is  Ukewise  important  that 
the  lime  should  be  fresh,  for  otherwise  it  will 
have  absorbed  carbonic  acid  from  the  air  and 

I  Lava  beoomo  proportionally  injured.   In  order  to 

•  effiiet  the  perfiMtdaddng,  it  it  perhaps  better  to 

!  add  a  little  less  than  a  littte  too  mnch  water. 
2.  Chlorine. — This  gas  may  be  made  either 
with  black  oxide  of  mimganese  and  muriatic 
acid,  or  with  the  same  oxide,  uid  common  salt 
with  suli^nrio  acid.  The  mangansse  ore  should 
contain  as  much  pyrolusito  and  as  littlo  manga- 
nite  as  possiblo,  since  the  former  contains  much 
more  oxygen,  whicit  is  required  to  oxidize  the 

I  cUotohydrio  acid,  and  devdopdilorine.  The  ore 
is  reduced  by  calculation  to  binoxide.  The  ore  is 
coarsely  pulverized,  for  if  in  fine  powder  it  is  apt 

,  to  form  a  compact  mass  at  the  buttom  of  the  ves- 

[•  id  tor  genenting  chlorine.  For  ewty  44  pts.  of 
binoxidB  present  in  the  ors,  68  pts.  dry  common 
salt  are  required,  which  are  vvell  mixed  with  the 

j  ore,  and  the  whole  thruwa  into  a  leaden  vessel 
or  geneiator;  140  pts.  snlphurio  acid,  dilated 
with  as  mnoh  water,  are  ^ea  poured  into  the 

I  generator. 

Four  days  are  required,  at  the  ordinary  rate  of 
.  working,  for  making  good  maiketaUe  bleaehing- 
poinbr,  A  more  rapid  formation  would  endan- 

;:er  an  elevation  of  temperature,  productive  of 
I  loariate  of  lime,  at  the  expense  of  the  bleaching 
quaUty.  But  skilful  manufacturers  use  an  alter- 
nating pcooesB,  bjr  i^ng  np  the  wooden  tmys 

(fontaining  slacked  lime  only  in  alternate  shelves 
|,  ia  each  column.    At  the  end  of  the  two  days  the 
;i  distillation  is  intermitted,  and  the  chamber  is 
laid  open.  After  two  boon  the  workman  enters, 
I  to  introduce  the  alternate  traji  covered  with 
>,  fresh  hydrate  of  lime,  nnd  at  the  same  time  rakes 
, '  Qp  thoroughly  the  half-formed  chloride  in  all  the 
otbeis.  !nie  door  is  then  seeured,  and  the  cham- 
.  ber,  after  haag  filled  for  two  days  more  with 
•  chlorine,  is  again  opened,  to  allow  the  first  set  of 
I  trays  to  be  removed,  and  to  be  replaced  by  others, 
,  eoatsiidii^  fimh  hydrate,  as  before. 
J    A  good  dry  chloride  of  lime  should  be  a  white, 
I  nmfonn  powder,  possessing  a  faint  odour  of  chlo- 
,  hoe,  diitclif  deliquescent  in  the  air,  forming  a 
!  MAooth  paste  with  a  little  water,  and  dissolving 
;  in  20  pts.  water  with  Uttle  xesidQe,  which  sdtt- 
'  tion  should  react  alkaline.    It  should  always 
l»aTe  au  excess  of  lime  to  protect  it  as  far  as  pos- 
sible (roTU  decompositiuD,  and  to  neutralize  free 
tnuriatio  aoid,  which  may  be  generated. 

A  liquid  chloride  is  often  pref  rro  !  to  the  dry 
powder  by  osliiXHprintera,  eqpeciaily  where  it  is 


manufactured  in  their  own  establishment.  The 
arrangement  above  given  may  be  employed  for 
liquid  chloride  by  passing  the  chlorine  throu'jh 
tubes  into  milk  of  lime,  consisting  of  3  or  more  , 
pts.  lime  to  100  water.    The  tubes  should  not  ' 
dip  de^y  in  the  liquid,  and  the  milk  should  be  '  | 
stirred  up  frequently.   This  solutiim  of  chloridt-  j 
tests  stronger  than  the  dry  chloride  from  an  . 
equal  quantity  of  lime,  but,  per  contra,  it  is  mure  ' : 
liable  to  deootDpoeitioh  and  must  be  need  a  short  { 
time  after  its  preparation. 

ELEEDING.    The  surgical  letting  of  blood, 
for  the  alleviation  or  cure  of  disease.   It  is  one 
of  the  readiest  and  most  powerful  remedin  for 
the  cure  of  various  disorders,  particularly  those  j 
of  the  inflammatory  class ;  yet  though  one  of  the 
simplest,  most  common,  and  most  useful  of  reme- 
dial operations,  it  is  very  often  both  unseasonably  | 
and  bnnglingly  performed.  In  all  acute  and  rapid 
diseases,  whether  in  the  Ixjrse.  the  cow,  or  other  ' 
valuable  domestic  animals,  it  is  of  the  greatest  i 
importance,  and  ought  in  every  case  to  be  prac- 
tised. In  colds  and  inllammation  of  the  lungs, 
it  is  always  required,  and  is  the  principal  remedy 
which  can  be  h^imI.     In  colic,  suppression  of  ' 
urioo,  and  inllammation  of  the  bowels,  it  cannot  ,  j 
do  harm  but  is  genendly  serviceable,  and  ought  ' 
always  to  be  applied.    In  inflammation  of  the 
even,  the  brain,  or  any  other  organ,  whether  oc- 
casioned by  external  or  by  internal  causes,  it  is 
invariablj  suitable  and  ought  to  be  promptly 
jjrnct.ised.  ' 

In  the  caso  of  neat  cattle,  in  particular,  all  ' 
swellings  of  the  joints  and  all  inflammatory  ' 
diseases,  no  matter  of  what  organ  or  from  what  | 
cause,  maybe  r<  duccd  by  general  bleeding ;  blain  ' 
may  be  attacked  by  general,  but  more  succcbs- 
fully  by  local  bleeding ;  enlargement  of  the  glands  j 
of  the  throat  or  of  those  between  the  jaws,  should  > 
be  reduced  bf  bleeding  in  order  to  arrest  con-  ^ 
sumption  or  other  dangerous  diseases  of  the 
lungs  ;  feveris^hness  or  constipation  as  accompani-  ! 
nieuts  of  the  yelluws  uught  to  be  attacked  by  ^  j 
bleeding;  contnnons  on  the  head  or  any  wounds  1 1 
or  bruises  whatever  which  are  likely  to  occasion 
inflammation  involve  a  necessity  for  bleeding ;  and  ; 
violent  cold  or  catarrh  which  resists  the  power  of  j 
a  few  antifebrile  drinks,  may  be  cured  by  bleed-  I 
ing- 

Horses  which  stand  much  in  the  stable  and 
are  full  fed  have  greater  need  of  bleeding  under  : 
any  ailment  than  such  as  enjoy  daily  exercise;  ! 
and  when  their  eyes  are  heavy  and  inflamed,  or  j  i 
when  tlieir  lijjs  or  tlie  interior  parts  of  their  y 
mouth  are  unduly  red,  or  when  they  mangle  their 
hay  and  seem  unusually  heated,  they  are  in  par-  ^ 
tieular  need  both  of  being  bled  and  of  having 
their  diet  lowered.  The  bleeding  of  young  horses 
when  th'-y  are  sliedding  their  teeth,  relieves  their 
pain  and  frees  them  from  feveriiih  heats.  Bleed- 
ing is  sometimes  desirable  in  spring  to  decrease 
the  ardour  and  strength  which  then  characterize  ■ 
the  blood  i  and  it  is  sometimes  necessary  in  sum- 
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mer  for  rcdacinf*  excessive  heats  and  preventing 
Berious  tcvers.  Some  farriers,  by  way  of  averting 
disease,  and  muntidniiig  an  easy  and  healthful  oir- 
OUlation,  draw  off  a  email  quantity  of  blood,  not 
much  or  at  all  exceeding  a  pint,  tlir^c  t  r  four 
times  a-ycar.  But  frequent  bleeding  creates  a 
plethoric  habit,  and  cannot  without  great  danger 
be  discontinued,  and  sometimes  issues  m  a  mis- 
chiovons  diminution  of  the  animal's  strength,  or 
ail  ahnost  ruinous  irritation  of  the  particular 
veins  whicli  are  opened.  The  uuk.>i>  however 
whidi  most  reqaire  bleeding  in  honea^  are  colds, 
fevers  of  almost  all  kinds,  falls,  severe  bruises, 
wands  of  the  eyes,  strains  in  hard  ridings  or  draw- 
ing, and  all  other  accidents  wliero  a  stagnation 
of  the  blood  maj  be  suddenly  expected,  or  where 
the  small  Toaide  may  be  bvoken  and  the  blood 
extravasated.  Those  liorses  which  refuse  t!ieir 
food  after  riding  or  any  sort  ol  work,  require  to 
be  bled  more  frequently  than  others,  to  prevent 
fevers  and  inward  inflai^mations  of  the  lungs, 
the  liver,  or  any  of  the  principal  viscera.  ITorscs 
just  recovered  from  purging  at  grass,  and  begin- 
ning to  gather  flesh,  or  horses  upon  any  unusual 
pasture,  and  eontntcting  a  heavj  appearance 
ah  nit  the  eyes,  sometimes  require  to  be  bled. 
"NVhcii  any  epidemic  appears  am  on '4  h'lrsc?,  the 
blcudiug  of  the  sound  animals  may  pusbibly  act 
as  a  prevontative ;  and  if  the  epidemic  continue 
for  a  considerable  time,  the  bleeding,  in  very 
moderate  quantity,  may  be  repeated ;  yet  a  much 
safer  and  more  rational  preventative  of  contagion 
is  the  prompt  and  oontinued  separation  of  the 
uninfected  animals  from  the  infected. 

Local  bleeding  is  the  letting  of  blood  for  the 
relief  of  some  one  part  of  the  body  ;  general 
bleeding  is  the  letting  of  Uood  for  ilie  relief  of 
the  whole  system ;  and  the  former,  as  its  name  im- 
plies, draws  off  blood  from  the  small  vessels  of  the 
part,  while  the  latter  draws  it  off  from  a  great 
or  leading  vein.  An  opinion  was  formerly  enter- 
tained tliat  general  bleeding  was  more  effective 
from  certain  grout  veins  than  from  others  ;  but 
thi??  opinion  is  now  quite  laid  aside.  The  most 
convenient  arc  the  veins  of  the  neck,  of  the  arm, 
or  of  the  thighf^-porticularly  the  first ;  yet  other 
great  veins  are  altogether  as  suitable.  In  all 
diseases  of  the  head,  and  in  all  fevers  and  frencral 
inflammations,  the  jugular  vein  is  peculiarly 
fit,  at  Ottoe  from  its  situation,  its  siae,  and  the 
facility  with  which  it  can  be  cut.  In  local  in- 
flammations, any  of  the  adjacent  snperficial  veins 
will  suit.  In  diiieases  of  the  hinder  extremity, 
the  saphoena  or  thigh  vein  is  the  best.  In  affec- 
tions of  the  shoulder  or  of  the  fore4eg,  the  plate 
or  arm  vein  is  prefurahlc.  In  diseases  of  the 
foot,  the  coronet  Ijut  egpfcially  tlie  tf>e  is  suitaVilc. 

Various  kinds  uf  lancets  and  pldcuieii  are  used 
for  performing  tiie  operation ;  but  in  all  ordinary 
bleeding  of  horses  or  cattle,  the  common  phleme 
is  the  safest  instrument,  the  most  effective,  and 
the  mo&i,  easily  used.  It  is  more  certain  than 
tite  lancet  in  the  extent  of  the  wound  wMefa  it 


makes ;  and  it  cftn  be  applied  with  far  less  riA 
of  accident  or  mismanagement  ;  for  it  needs  oolj 
to  be  placed  with  its  rtar  fairly  upon  the  part  of 
the  vein  to  be  cut,  and  to  be  smartly  struck 
directly  aliAve  the  star  with  a  lilin>d-stick  .ir  piece 
of  wood.  The  size  of  the  star  insures  a  sufficient 
opening ;  and  the  blunted  part  or  blade  of  the 
phleme  prevents  it  frora  going  too  deep.  The 
spring  phleme  is  not  so  facile  in  operation  as  di 
comniun  one,  and  outrht  never  to  hp  t:s  '->!  !iy  aJi 
iuexperivnced  operator.  The  lancet,  in  tue  miuds 
of  a  novice,  is  not  a  little  dangerous;  and,  even 
in  the  hands  of  a  skilful  operator,  cannr  t  oe  re- 
gulated with  precision.  The  re-istanoe  ot  the 
integuments,  the  restlessness  of  tiie  auimid,  &nd 
the  depth  of  thrust  requiote  to  make  a  proper 
incision,  all  endanger  the  success  of  tfan  opeiadoa; 
and  very  experienced  vet'-rinary  sursreons  hafc 
been  Icnown,  when  using  the  lancet,  to  wound 
the  carotid  artery.  In  bleeding  aheep,  dogs,  «ad 
small  cattle,  however^  the  lancet  is  tlie  molt 
handy  in.'straniont. 

A  horse  aliout  to  be  bled  is  blindfolded  oatbe 
side  on  which  the  operation  is  to  be  perfursied, 
or  liis  head  is  turned  and  held  well  4vray.  The 
operator  smooths  the  hair  along  the  course  of  the 
vein,  and  makes  sufficient  pressure  nn  the  v?in 
below  the  point  of  the  intended  wound  to  arrest 
the  flow  of  the  blood,  and  make  the  vein  rise 
distinctly  into  view,  but  not  enough  to  gi>'e  it  & 
thoroughly  swelled  and  rounded  surface.  He 
places  the  phleme  in  a  line  with  the  course  of 
the  vein,  with  the  star  dose  to  the  von  and  di^ 
roctly  over  its  centre ;  he  strikes  the  phleme 
smartly  hut  not  very  strt'iiu':ly  with  a  pi^-ce  of 
wood  called  the  blood-stick ;  and  should  be  un- 
happily mim  his  mark  m  Ihil  to  make  a  ftlr  ior 
cision,  he  repeats  the  stroke,  taking  can  (• 
place  the  star  of  the  phleme  in  the  external 
opening,  and  in  such  a  direction  as  to  be  cxactlj 
on  the  centre  of  the  vein.  The  pressure  upoa 
the  part  of  the  vein  bdow  the  wouiid  most  be 
continued  till  a  sufHcient  quantity  of  bl  v  d  if 
taken ;  for  on  the  ]»repsure  being  romovid,  the 
blood  will  cease  to  flow.  The  blood  ought  to  be 
received  into  a  vessd  of  known  dimensions,  or 
what  is  better,  into  a  graduated  vessel  containiiig 
marks  for  every  half  pint  of  its  capacity,  f^o  that 
the  operator  may  readily  observe  at  any  moment 
the  quantity  of  blood  which  has  been  abstrsdci 
The  operator  ought  also  to  make  the  blood  fall  in 
a  regular  stream  into  the  centre  of  the  vessel 
and  not  allow  it  to  trickle  down  the  sidei^to 


that  it  may  regularly  undergo  the  cnangssmw  | 
indicate  the  degree  of  existing  inflammation,  sad 

the  proper  time  to  stop  the  bleeding;  yet  he 

otight  to  base  the  chief  ivi  iglit  i»f  hit  opinion  on 
the  btate  of  the  puLe,  and  on  the  collective  ejmp- 
tomt. 

"  The  blood,"  says  White,  "fthould  always  be  pre- 
served,  that  the  quantity  drawn  may  be  acctiratelj 
known,  and  that  its  quality  may  be  aaccrtaiDei 
If,  after  it  has  coagulated,  n  white  or  latbsr  * 
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fight  buff-ooldond  jallj  ia  found  on  the  sofflMMi 

an  inflammntory  ?tritc  of  th^^  body  is  iodicnted  ; 
but  in  order  to  render  thia  criterion  useful,  the 
blood  must  not  be  taken  from  too  small  an  orifice, 
nor  ihoakl  il  bo  Miff«fnd  to  ran  down  Hm  ddM 
of  the  vessel  which  receives  it.  Blood  drawn 
from  a  healthy  horse  very  soon  ooaeulates,  and 
appears  like  an  uniformljr  red  jellj  with  a  small 
quantity  of  floid,  TMembUBg  jelly,  floating  on  its 
carfiMe.  This  red  jelly  may,  by  washing,  be  ren- 
dered of  a  light  buff  O'-lonr,  and  exactly  resem- 
ble the  buff  or  size,  as  it  i&  termed,  of  inflamed 
bkdL  Hie  mott  liotHliy  Uood,  tbevaibre,  con- 
tains this  size,  and  the  cause  ct  its  not  being 
conspicuous  in  such  blood  is,  that  coagulation 
tskcs  place  before  the  red  culouiing  matter  can 
hrm  time  to  8e{»arate  from  it  Bat  ai  blood  that 
is  drawn  from  an  animal  labouring  under  general 
inSammation  or  fever  always  preserves  its  fluid- 
ity much  longer  than  healthy  blood,  nnd  :is  the 
red  colouring  particles  are  speciiicaliy  iicavier 
than  the  flnid  with  which  th^  are  mixed,  thoy 
will  of  course  be  gradually  ■obgidipg  as  ktig  as 
the  mass  continues  fluid,  leaving  a  cont  of  huff- 
coloured  jelly  oa  the  surface.'^  "  Should  a  whitish 
«rli|^  buffooloQMd  jelly  appear  on  the  nwfiwe 
of  the  blood,  after  it  has  coagulated  or  settled, 
and  should  this  jelly  nf  cnnptdcnililf  thickness, 
rather  firm,  not  easily  penetrated  by  the  finger, 
m  nij  1m  ntiifiAd  tliat  tht  hont't  BOBpbint  if 
jiHiMBntoty,  thit  MeediBf  was  a  pwpar  mnedy, 

and  that,  if  the  symptom?  ronf  inTio,  the  npnrntinn 
may  be  repeated  with  advantage.    But  it  th« 
Uood  ooagulatea  quickly,  is  uniformly  of  a  dajck 
fim  mIow,  loon,  and  naif  bniksB,  wHh  »  eo»> 
siderable  qiutntity  of  water  upon  its  sur&oe,  it 
I  denoies  debility,  and  shows  that  the  disease 
!  uiaea  from  a  weaknuiis  of  the  system,  and  that, 
'  inilMdor  hMing^  tonie  and  cordial  nadWnea 
are  to  be  employed,  with  every  thing  tha^  may 
tend  to  restore  the  animal's  strenjrth." 
■    When  the  flow  of  blood  is  stopped,  the  edges  of 
I  tfaewsuid  ought  to  be  placed  cloMly  together, 
I  and  Bade  fast  in  that  position  by  paadng  through 
thero  a  small  sharp  pin.    But  in  performing  this 
;  operation,  the  skin  ought  not  to  be  unduly  drawn 
'  from  the  neck,  else  Uood  from  the  wotind  may 
!od;;e  b<  twoen  the  ddn  and  the  nndeilying  moa- 
cks,  and  occasion  an  ugly  and  perhaps  mischiev- 
ous swelling.   A  little  tow  or  a  few  hairs  maybe 
j  vrapped  round  the  pin,  so  as  to  cover  the  whole 
I,  hMorthei»oa]id;aadthehQne*thfladmighttobe 
I  made  fast  for  two  or  three  hours,  soastoyrtvont 
him  from  rubbing  the  wounded  part  against  the 
i^anger.  If  the  wound  be  not  pinned,  the  orifice 
M^iet  eioia  with  niiBeiMt  iramew  and  ezpedi- 
^  to  allow  the  horse  soon  to  resume  labour,  espe- 
|,  Oally  f^'^lkr-work,  with  ?afrty  ;  and  if  the  animal 
I  have  hiierty  to  digress  his  head  below  the  man- 
the  proMne  of  the  cdnion  of  Mood  aacend- 
I  ing  in  the  neck,  may  oooasion  the  rupture  of  the 
cwgtilum,  and  cause  such  a  flow  of  blood  as,  if 
j|  unobserfed,  may  very  seriously  iiyure  and  per-  ^ 


haps  destroy  the  animaL  Tet  pinning  may,  in 
certain  circumstances,  be  omitted  without  bad 
consequences  ;  and  in  the  case  of  dogs  and  black 
cattle,  it  is  very  seldom  practised. 

The  opeiatloa  of  bleeding  a  horse  sossetimes 
induces  a  disease  almost  if  not  quite  as  bad  as 
that  which  it  is  intended  to  cure.  The  wound 
becomes  the  seat  of  swelling  and  suppuration ; 
and  the  out  veiii  beoomes  Inflamed  and  is  event- 
ually obliterated.  The  mo8t  frequent  cause  of 
this  disastrous  issue  is  the  improper  closing  up 
and  subsequent  treatment  of  the  w  ound.  If  the 
edges  of  the  wound  are  pinned  sjar,  a  slight  sup- 
puration may  be  occasioned  hj  the  con  tortion ;  and 
if  the  tow  be  so  firmly  wrapped  round  the  pin 
that  the  pus  cannot  escape,  inflammation  first 
spreads  upon  the  oellnlar  membrane  around  the 
wound,  and  then  upon  the  vein  itadf;  yet  the  pro- 
gress of  the  inflammation  may  be  arretted  before 
the  vein  is  attacked,  bvn'moving  the  pin,  wa.shing 
away  the  pus  and  the  coagulated  blood,  and 
bathing  the  part  with  hot  water  or  with  a  proper 
solution  of  sugar  of  lead  three  or  four  times  a- 
day,  and  applying  a  poiiltice  at  night. — Again,  if 
the  pin  be  inserted  unduly  far  from  the  edge  of 
the  orifice,  the  portion  of  the  akin  outside  of  it, 
beoomiog  dead  and  detached  as  a  dry  scab,  is  so 
Inrp-e  an  obstniction  to  th»*  circulation,  that, 
before  its  detachment  can  take  place,  mppura- 
tion  is  provoked,  and  ocouions  inflammation  to 
attack  the  membranes  and  eventually  the  vein. 
—  Farther,  if  the  pin  be  passed  through  a  large 
portion  of  one  side  of  the  wound,  and  scarcely  if 
at  all  through  the  other,  the  parts  are  not  brought 
into  eontaot,  and  adsohievous  irritatiim  is  ex- 
cited.— Moreover,  if  the  pin  be  inserted  too  near 
either  end  of  the  orifice,  and  a  single  hair  or  any 
other  minute  foreign  body  be  eodosed,  or  even  a 
portion  of  the  esagnhM  blood  be  allowed  to  re- 
main, the  nine  Und  of  disastrous  effects  may 
follow.  Much  depends  also  on  the  situation  of 
the  part  in  which  the  incision  is  made ;  for  if 
the  vein  be  opened  lower  than  idx  inches  down 
the  neck  from  the  point  where  it  divides  into 
three  liranches,  and  if  the  animal  operated  upon 
be  a  draught  horse,  the  retardation  of  the  circu- 
lation of  blood  in  the  vein  by  the  jnressure  of  the 
eolhur,  nuqr  eaiiss  the  internal  vptuiag  to  break., 
and  occasion  such  an  escape  of  Mood  beneath  the 
integuments  as  will  irritate  and  inflnmc  the  cel- 
lular membrane  and  ewntuaiiy  tlie  veiu.  A 
hone,  toO|  who  has  been  aeenatomed  to  be  reined 
up  ialiBniess,  and  who,  after  being  blsd,  is  sent 
to  grass,  will  so  hang  his  head  in  obtaining  his 
food,  as  to  retard  the  progress  of  the  blood  to  the 
heart,  and  to  make  the  wright  of  it  imes  against 
the  sides  of  the  vein  which  was  wounded,  and 
which  is  not  yet  sufficiently  honied  ;  so  that  the 
orifice  is  ruptured,  a  portion  of  blood  escapes  be- 
neath the  dtin,  and  swelling  and  inflammation 
are  produoed.  External  initatioa,  also,  aueb  as 
friction  from  the  rein  of  the  bridle,  or  abrasion 

by  the  animal  rubbing  his  neck  against  a  post. 
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sometioies  prodiuMS  th«  mid«  ciflbcte.  Other 

causes,  though  of  less  frequent  ooaarrence,  are 
bluntness  and  mstincss  in  the  phleme  or  lancet, 
the  adhesion  of  particles  of  dust  to  the  inner 
edges  of  the  wowul,  the  hacking  repetitioD  of  the 
incision  before  the  blood  it  made  to  flow,  the  re- 
opening of  the  wound  after  an  interval  of  some 
hours  for  the  taking  awajr  of  more  blood,  and  the 
aoddental  destraetion,  in  any  manner,  of  the 
coagulable  lymph  which  holds  the  edges  of  the 
wounds  together  during  the  early  period  of  the 
process  of  healing.  These  several  and  diversified 
causes  of  inflamed  vein,  show  the  dangers  which 
attend  the  operation  of  bleeding,  and  snggest  tiie 
precautions  with  which  that  operation  ought  to 
be  perfnnned;  but  the  disease  which  they  pro- 
duce m  so  distinct  and  serious,  as  to  be  a  proper 
saljeot  for  separate  diseussioii.  8ee  the  artiiale 
Ikflaxed  Yei5. 

The  bleeding  of  neat  cattle  is  a  strictly  similar 
operation  to  that  of  the  bleeding  of  horses  ;  jet 
may  require  one  or  two  partieular  remarica.  A 
rope  or  strap  is  usually  passed  round  the  neck, 
and  made  pretty  tight,  in  order  to  raise  the 
vein ;  but  this  occasionally  produces  alarming 
symptoms,  and  ought  to  be  diqpenssd  with  by 
every  regular  praetitioner.  The  pressure  of  the 
finger,  as  in  the  case  of  the  horse,  ought  to  be 
quite  sufficient  for  raising  the  vein.  The  lancet 
is  the  instnunent  most  saitaUe  to  be  emfrfoycd ; 
and  it  ought  to  be  broadeMhonldered  than  the 
lancet  u?ni  for  the  horso.  Yet  when  a  mere 
rustic  or  the  farmer  himself,  and  not  a  skilful 
practitioner,  performs  the  operation,  he  ought  to 
ose  the  old  phleme  and  blooditliile.  Inflamed 
vein  is  sometimes  occasioned  in  as  bad  a  form  in 
the  ox  as  in  the  horse ;  and  it  ought  tr»  be  guarded 
against  by  similar  precautions;  and,  when  pro- 
daoed,  mnst  be  eared  or  aUeviated  bj  ^ilar 
remedies. 

When  a  sheep  is  about  to  be  bled  from  the 
jugular  vein,  he  is  held  between  the  limbs  of  the 
operator,  with  his  oroup  against  ft  wall  The 
operator,  with  his  left  hand,  presses  upon  the 
vein  a  little  ^^^^!ow  tlif  "pnt  whnrf>  he  intends  to 
cut  it ;  and,  with  hie  right  hand,  makes  an  ob- 
lique incision  in  the  vein,  at  the  spot  where  it  is 
largest,  and  can  be  most  distiootly  fth  tbrongh 
the  skin.  The  obliquity  of  the  incision  secures  a 
better  flow  of  hlnnd.  than  a  cut  either  al  up;  the 
vein  or  across  it.  But  when  bleeding  irom  the 
jugohur  vein  is  nndeairaUe,  a  laige  ymn  whieh 
passes  from  the  foot  along  tiie  back  part  of  the 
leg  to  the  ham,  and  then  goes  obliquely  over  to 
the  fore  part  of  the  limb,  may  be  selected  ;  and 
Uds  vein  is  nearest  the  snrfiMW  and  snffidently 
large  for  the  operation,  at  a  spot  a  little  above 
the  kn*^—  T^^^  operation  in  this  ca'^n  hest  per- 
forme*i  hy  securing  the  other  three  feet  of  the 
animal,  grasping  the  limb  above  the  plaoe  where 
the  vein  ii«  to  l>e  opened,  cauaiag  it  to  swell  to 
a  state  nf  sufficient  development,  and  making 
an  oblique  iuoision  in  it  sixuilar  to  what  we  have 


reoemmended  in  the  case  of  the  jngahr  ^ 

A  diseased  or  niptnred  bleeding,  as  from  the 

navel  or  from  wounds,  will  form  the  topic  of  t  ■ 
separate  notice.  See  the  article  UiSMoaaaASB.—  | 
OVSssii  on  tk$  Dimuea  of  Hvrmr^MmAenk  m  ' 
the  Dimuea  of  Sheep. — Papers  of  Mr.  Dick  i*  ' 
Qimrteriy  Journal  of  Agrieulture. — (^ater't  C'lttti^ 
IJoctor. — Youatt  on  Cattle. — Touatt  ontheHmtf- 

BLEMISH.  Anj  ftntoie  of  a  plant  or  an  ani- 
mal which  mars  it<?  brrtntv  or  doteriotates  to 
value,  without  stiriousiy  injuring  ltd  niility 

BLETIA.   A  genus  of  interesting,  exotic,  hot* 
house  plants,  <^the  otehia  tribe.  About  15  or  16 
9j>ecies?  linvc  been  introduced  to  Grcnt  Britain, 
principally  from  the  West  Indies,  China,  and  tk 
extreme  south  of  North  America ;  and  three  of 
these  speciea  are  herbaeeou,  and  all  the  elhas 
tuberous- rooted.  —  Tankerville's  species,  BUtia 
Tankervmice,  is  a  splendid  plant,  and  has  become 
a  great  &vourite  with  the  higher  order  of  gu- 
deners.  It  was  Introdnoed  from  Ghinn  in  1778^ 
attains  n  hci^t  of  about  two  feet^  and  carriea  » 
whitish  brown  flower  in  March  and  April.  Mr. 
Otto,  the  inspector  of  the  Berlin  Botanic  garden, 
regarded  tbU  pbnt  at  aa  epiphyte,  and  wds 
experimental  ofaeervations  en  its  culture ;  and 
be  recommends  it  to  be  grown  in  plunged  p^iti, 
tilled  with  equal  parts  of  river  sand,  peat  earth, 
and  leaf  mould,  and  very  sparingly  watered  while 
the  roots  are  not  in  n  growing  state^The  modeik 
species,  Tiletia  verecunda,  was  introduced  from  the 
West  Indies  in  173^.  and  was  known  for  a  con- 
siderable time  as  a  baeiard  hellebore,  under  the 
name  of  Limoionm  eftnm.    It  growi  te  tli 
height  of  three  feet,  and  produces  a  purple  flower 
from  January  till  May. — The  hyacinthine  speriet. 
Bletia  ht/aeiufkiua,  is  a  great  beauty,  introduoee 
about  40  years  ago  from  Ohina.  It  grows  to  tin 
height  of  about  one  foot,  and  carries  a  purple 
flower  from  March  till  June.     It  withstood  the 
frost  in  the  open  air,  in  the  Botanic  gsrdeo  of 
Bury  8i  Bdmnnds.  dnrii^  the  wintsr  <ll6W4l, 
without  any  other  protection  than  such  as  wai 
afforded  by  its  p<  bit  ion  at  the  base  of  an  east 
waU.   The  florid,  the  headed,  the  pallic^  and  the 
spreadiag-flowered  species  are  also  yeiy  bsaati 
ftd,  and  all  the  other  istrodneed  apeeies  are  s^ 
namental. 

BLIQllT,  or  Bi.abt  .\ny  di^on?'^  which  seri- 
ously damages  or  totaiiy  prevents  the  fructificiir 
tionefaarep.  It  was  long  a  sntject  of  hewiHw 
ment  and  apprdiension  to  both  farmers  and  gnr- 
deners ;  and  is  still  talked  of  by  many  cultivator, 
in  a  looseness  of  phraseology  wretchedly  out  iti 
keeping  with  the  enlightenment  of  the  nineteenth 
century.  It  was  regarded  by  the  ancieDt  Otedb 
ae  a  blfi«it  fri.m  the  offended  deities,  quite  snpfT- 
natural  in  its  origin,  and  altogether  irr»nedj«i>ie 
in  its  inflnenoe;  it  was  known  aBsoagtiKsncisat 
Romans  vnder  the  name  of  rubigo,  and  supposed 
to  be  ascotir^^p  in  the  band  of  a  particular  deitr. 
whom  they  caUed  Kabigus;  and  it  was  ascribed. 
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Iijiititm  on  agrienltweMid  gttdening  of  almost  I 
•11  MgtB  pnceding  the  pmwnt,  to  causes  which 
were  either  oonflicting,  itijsticnl,  or  at  best  alto- 
gether mimadcrstood.  8oiae  of  the  most  familiar 
and  devastating  kinds  of  it,  have  at  length  been 
i  falljinvMtigfttod,  «Bd  are  known  to  be  OMued 
j  by  insects,  hj  fungi,  or  by  well-defined  chemical 
or  ■eleorolopcal  rxc'f^ncipf,  and  have  been  de- 
scribed with  an  accuracy  and  a  minuteness  which 
MuAle  OS  reft^j  to  diefciiigvirii  Am  from  one 
laetiker,  to  designate  them  bj  dutinctive  names, 
an<l  to  point  out  at  once  their  origin,  th«'ir  in- 
dicationfl,  and  their  prevention,  alleviation,  or 
I  «0M.  S—  the  Ttkiee  Mfiii)»w,8iroT,  Rcw,  Afhib, 
I  Fnraiia»  Homsy-Dsw,  GAVonm,  Oo«tortioh» 
Oom-MfTiAy,  SrvpocATiox,  jEcTPTrM.  and  some 
<  others.  Yet  one  or  two  kinds  of  blight  which  are 
I      mentioned  by  meet  writennndoir  tilt  aMM  of 
j  blight,  and  whioil  are  either  principalfyoririMillj 
a»cnl>able  to  iBofteorolofieal  inflneaofl^  maj  here 
j  be  noticed. 

I    One  kind  of  blight  is  occauoned  hj  prema- 
turslf  mild  weather,  foUowed  by  Aarp  ftoela  and 

sisterly  winds,  in  spring.  Tlie  very  early  appear- 
ance of  buds  and  blossoms  excites  delight  in  the 
I  inexperienced,  but  apprdiension  in  the  judicious; 
for  mbieqtient  freefee  and  eaet  wiada  may  very 
probably  arreet  the  flow  of  sap  from  the  roots, 
occasion  the  young  leaver  and  shoots  to  shrivel 
I  and  die,  and  oause  the  arrested  juices  to  swell 
and  bttnt  the  tender  ▼emeb,  and  to  beoome  the 
prey  of  innumerable  apliides.  The  general  result 
il  either  the  death  of  the  plant,  the  dcBtrnction 
of  iU  growth  for  the  season,  ur  at  the  least  the 
ioiietion  npwk  H  of  a  great  d^ree  of  t^nporary 
fcsMwiem.  The  a{dudeewhieh  feed  npon  the  ez- 
travasited  juices,  though  but  a  cnn^cqacnce  of 
the  blight,  are  sometimes  laiatakeniy  regarded 
I  as  the  cauae  of  it,  and  supposed  to  be  wafted  by 
i  the  eeit  wind.  Undalflil  gazdenert  ooeanonally 
j  agjravate  the  blight  by  their  very  solicitude  to 
avert  it,  cIo<w»ly  matting  up  its  trees  or  keeping 
them  protected  during  the  day,  so  as  to  render 
tbem  w  wtoeedini^y  tender  that  even  a  d^ht 
I  subsequent  froat  doea  them  material  damage. 

■  The  suildi'n  evapomtion  of  hoar-frost  fro?n  the 
'  opening  leaflets  of  a  young  hedge,  by  a  powerful 

na,  in  a  «alm  venial  atmosphere,  lometimee  to 
j  uttc^  deatroye  the  intdpient  shoots  and  kills  all 
;  theyr.iinf*  foliage  as  to  produce,  in  a  few  days, 
I  the  appearance  of  a  severe  scorching  by  fire.  A 
hedge  thus  Uighted,  occasionally  remains  leafless 
tbrooi^ut  the  summer,  or  only  shows  some  feeble 
symptomfi  of  exfoliation  toward  the  V-ginning  of 
j  aatumo ;  and  it  ought,  in  every  case,  to  be  left 
:  ttatooehed  tiU,  by  its  own  vitality  or  without 
any  artificial  applluloe,  it  liae  reoovered  strength 

■  j  and  vij^itur. 

■  I    Aii'ithfjr  kind  of  blight  'x-cur^  in  summer,  when  1 
)|  Una  crupg  have  attained  thuir  lull  growth,  and 
nisannByaaaraied  to  aoltryand  peetilential  va- 

I  p^ar    This  blight  formerly  made  great  havoc 
upon  the  vineyards  of  Italy,  and  still  partially 

■ .  ■■    


BLINDNESS.  451 

scatiiea  mmm  of  ovr  potato  eropoi  and  teotebes  and 

shrivels  considerable  portions  of  our  crops  of  hope 
and  wheat.  The  Romans  observrd  that  it  gene- 
rally occurred  at  the  season  of  the  ripening  of 
grap^  about  noon,  after  short  and  heavy  show- 
ers, followed  by  •nnshine,  and  that  it  made  the 
jrri  itfst  devastation  in  the  centre  of  vineyards  ; 
and  the  English  hop-growers  of  the  present  day 
observe  that  it  occurs  most  frei^uently  about  the 
end  of  July,  aftw  rain  followed  by  hot  mnabine, 
and  that,  whether  general  or  partial,  it  usually 
b»-gin9  in  the  centre  of  the  hop-ground,  and  in- 
tiiuts  there  its  largest  proportion  of  iiyury.  In 
one  instanoe  whidi  waa  minntely  obeerved,  the 
blight  happened  a  little  before  noon,  during  a 
very  light  or  little  more  than  perceptible  wind, 
and  ran  in  the  direction  of  the  wind  and  at  right 
angles  with  tiie  direction  of  the  ennbeama.  See 
the  article  Fire-Blast.  A  marked  instance  of 
this  summrr  Wi^ht  in  wheat,  is  recorded  in  the 
following  terms  by  a  close  observer.  "  In  the 
summer  of  1809, 1  had  watched  the  progress  of 
the  growth  of  a  fleM  of  wheat  on  rather  a  light 
and  sandy  soil,  merely  from  having  had  occasion 
to  pass  through  it  every  Sundfiy  in  prying  to 
serve  a  church.  It  came  up  with  every  appear 
anoe  of  health,  and  also  into  ear,  with  «  foit 
prospect  of  ripening  well.  I  had  taken  particular 
notice  of  it  on  a  Sunday  about  the  beginning  of 
July,  as  exceeding  anything  I  could  have  ex- 
peeted  on  euoh  a  soil  But  on  the  following  Sun- 
day, I  was  surprised  to  find  a  portion  of  the  crop, 
'>n  the  eapt  sirie  of  the  field,  to  thp  extent  of 
several  acres,  totally  destroyed, — being  shrunk 
and  shrivelled  np  to  lets  than  one  half  the  sise  of 
what  it  had  formerly  been,  with  an  appeanmce 
so  withered  and  blasted  that  I  for  some  time 
imagined  I  had  got  into  the  wmnp;  field.  The 
rest  of  the  field  produced  a  fair  crop."  But 
thongh  anoh  imtanece  as  this  are  aaorihed  wholly 
to  atmospherical  causes,  a  careful  inspection  of 
the  straw  might  possibly  detect  the  prcecnoo  of 
minute  parasitic  fungi. 

A  third  kind  of  hligbt,  popularly  called  in  Bng* 
land  the  white  blight,  ia  occasioned  by  deficiency 
or  failure  of  proper  nourishment ;  it  rvccasionally 
attacks  all  kinds  of  plants,  both  wild  and  culti- 
vated ;  it  is,  as  might  be  expected,  moit  common 
in  thin  gravelly  irretentive  soils,  in  very  dry  sea-  i 
sons;  and  it  usually  consists  in  throwing  thr<  | 
plants  prematurely  into  bloseom,  and  ripening  | 
the  ear  or  pod  before  the  body  or  more  than  the 
mere  emb^  of  the  seed  ia  fonned.— nie  only 
known  palliatives  or  preventatives  of  these  three 
kinds  of  blight  are  proper  condition  and  thorough 
culture  of  the  soil. 

BLIOHT-BITO.  See  Aphis. 

BLINDNESS.  The  want  or  deprivation  of 
sight.  Blindness  occurs  frequently  in  horses, 
:uid  very  greatly  deteriorates  their  value, — ren- 
dering them  QsdesB  for  eome  kinds  of  work,  and 
only  half  useful  for  others.  The  causes  of  it  arc 
too  obscure  or  recondite  to  be  detected  beiiiire  i 
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they  inbdnet  tinir  effect,  or  to  b«  vrm  oonjeo- 
tonlly  counterMled  hf  any  other  means  thaii  the 
goneral  good  trpntmcnt  of  the  animals.  Two 
commoa  but  quite  incurable  kinds  of  blindness 
are  notioed  in  the  artideB  Am acrosis  and  Mooir- 
Bummmm  i  and  a  third  kind  ia  oeoaakiMd  fay  opb- 
thalmic  inflammation.  The  blindnes<^  of  a  horse, 
when  induced,  may  be  known  by  the  uncertain, 
unequal,  and  hesitating  manner  of  his  gait,  by 
bis  oooMioiiaUy  lifting  tho  foot  m  if  to  step  over 
aaobttMleirlieik  no  obstacle  ezitta,by  his  pricking 
up  his  ears  and  movinj^  thym  in  a  peculiarly  list- 
ful  manner  when  any  person  enters  the  stable, 
by  his  hanging  bade  tiinidlj  wd  beiHattngly  in 
his  baiter,  and  especially  by  th«  diktatioii  or 
contraction  of  tho  pnpil  of  tho  eye  under  sud- 
den transitions  from  light  to  darkness,  or  from 
darkness  to  light.  See  the  article  Ete.  Bat 
when  »  blind  hone  Is  moiinted  by  an  expert 
horseman,  he  may  show  none  of  the  symptoms 
in  hesitation  of  gait,  but,  under  the  action  of  the 
spurs,  aud  from  adr*jit  management,  may  move 
frith  perfect  resolatioa  and  fifeedom.  A  horse 
blind  in  but  one  eye  may,  according  to  cir- 
cumstances, either  be  very  little  or  very  much 
deteriorated.  "  The  loss  of  one  eye,"  says  Mr. 
Perdmall, "  does  not  enlbeUe  sight ;  because  the 
other  acquire  greater  energy,  though  it  much 
contracts  the  field  ff  vision.  It  is  said  t )  r  iidnr 
the  conception  erring ;  and  the  case  of  misjudg- 
ment  of  iKstaneee  is  the  one  ooamoiily  brought 
forward  to  show  this.  All  I  oaa  aay  on  this  point 
is,  that  the  best  hunfer  I  ever  possessed,  a  horse 
gifted  with  extraordinary  powers  for  leaping,  was 
a  one-eyed  horse;  and  this  aniuial  carried  me 
thnragb  n  hunting  aeaaon,  without,  to  my  reool- 
lection,  making  one  single  blunder  in  leaping.'* 
But,  says  Mr.  Youatt,  "  althonirh  a  one-eyed  horse 
may  not  be  absolutely  condemned  for  the  common 
bttrinsM  of  the  eeniege  or  the  road,  he  is  gene- 
nUj  deteriorated  as  »  hunter,  for  he  cannot 
meapure  his  distancios.  and  will  run  into  his  leap?. 
Many  a  sportsman,  puzzled  and  angry  at  the 
sudden  blundering  of  hfe  horse,  or  iigured  by  one 
or  more  stunning  falls,  has  found  u  very  natural 
although  im^rperted  cxp!.inntinTi  nf  it  in  the 
blindness  of  one  eye,  and  that  perhaps  produced 
through  his  own  &ult,  by  over-riding  his  willing 
and  excellent  servant,  and  oannng  a  determina- 
tion  of  Mood  to  the  eye,  wliich  proved  fatal  to 
the  delicate  texture  of  the  retina.  Even  for  the 
carnago  or  the  road,  he  is  considerably  deterio- 
rated; for  hie  field  of  dteervaticn  must  be  mate- 
rially lessened.** 

Blindness  is  much  more  freqnrrt,  but  far  less 
inveterate,  among  sheep  than  among  horses.  If 
almoet  tuf  lUttk  of  sheep  be  carefhl^  examined, 
the  eyee  of  one  half  of  them  will  tither  ihow 
symptoms  of  partial  or  total  blind nep".  < >r  present 
indications  of  quite  reoent  recovery  from  blinding 
diaeaee.  The  most  common  causes  are  prolonged 
fatigue,  hard  driving,  ohasing  about  fay  d^, 
buiyiag  beneath  the  saow»  warm  days  ffaOowed 


by  frosty  ni|^tt  in  winter,  and,  aa 
the  blowing  of  the  pollen  of  flowef*  into 

and  sometime?  cither  infection  or  some  imd*^fined 
description  of  epidemic  induenoe.  In  some  kinds 
of  bUndnesB,  the  whole  surface  of  the  eyeballs  Ins 
a  Ught  blue  eolour,  leeembling  the  colour  of  deep 
salt  water  when  seen  perpendicularly  in  clear 
sunshine :  but  in  the  more  common  kinds,  a 
white  film  gradually  spreads  over  it  till  the  whok 
sarfaoe  assumes  a  pearly  whitenees.  All  the 
kind^  however,  appear  to  be  preceded  aoesai' 
panied  by  inflammation;  and  when  properly 
treated,  or  even  sometimes  when  they  are  merely 
let  alone,  they,  with  few  exoepUotiB,  gradually 
and  speedily  disappear.  The  principal  remedy, 
in  all  bnd  rn'?es,  is  to  Meed  the  vein  under  the 
inner  augiu  of  the  eye,  on  the  side  of  the  nose. 
The  operator  either  takes  the  sheep  between  Us 
knees,  placing  its  rump  against  a  wall^  or  lays  it 
on  its  back,  to  be  held  in  that  posture  by  vi^^ht- 
ants  ;  he  next,  with  his  left  hand,  presses  the  vein 
about  two  inches  frufu  the  angle  of  the  jaw,  and 
oppoeite  tiie  third  grinder;  and,  immediatsif 
upon  the  vein  becoming  sufficiently  full^  he  punc- 
tures it  at  a  spot  about  an  inch  from  the  eye 
All  stimulating  applications,  such  as  a  solution 


of  white  vitriol  and  other 


of  oommott  eye- 


water," ought  to  be  carefully  avoided ;  for  thcf 

■^vil!  f>Ti1  y  increase  the  inflammation,  and  augment 
the  risk  of  permanent  blindness.  Almost  the  only 
wash  which  can  be  of  eervioe  is  dth»  a  drop  or 
two  of  Tinoue  tincture  of  opium  introduced  to 

the  eye,  nr  a  lotion  consisting  of  n  trn^poonftil  of 
common  tincture  of  opium  and  hall  a  pint  of 
water  freely  applied  to  the  exterior.  Incurably 
blind  eheep  incur  eome  risk  of  drownhug  In  peadi 
or  of  other  fatal  accidents,  and,  on  that  acc  rnit 
may  at  once  be  sent  to  the  >mtoher ;  yet,  after  a 
few  days  of  awkwardness  and  confusion,  tbey  are 
almoet  ctftain  to  become  perfisctty  aocndoissd 
to  the  paths  of  the  pastures,  and  to  be  taken  un- 
der the  voluntary  nnd  constant  guidance  of  soow 
other  sheep  of  the  tlock. 

BllndncM  not  nnftequent^  attacks  poultry, 
and  may,  in  genenl,  be  easily  eoied.   It  is  gen- 
erally a  consequence  or  an  necompaniment  of ' 
roup,  and  disappears  when  that  di^teaae  is  cured. 
It  is  sometimes  the  result  of  pure  inflammstka 
of  the  eye^  and  may  consist  in  either  doadinen^ 
ulceration  or  enlargement  of  that  organ,  and  roar  I 
be  cnred  by  a  few  fomentation?  with  warm  waUr,  ^ 
each  followed  by  the  introduction  of  a  few  drups  . 
of  very  diluted  hmdanum  between  the  eysBda  ' 
It  is  sometimee  also  the  effect  or  symptom  of 
some  other  disease,  and  consiiits  in  the  closing  up 
of  the  eye  with  mucous  matter ;  and  in  this  case, 
it  may  be  removed  by  iodk  simple  means    ^  I 
cleaning  of  the  coup,  and  a  alight  protection  ia  \ 
any  manner  from  cold  winds  and  chilly  air—  ^ 
Trantactiont  of  the  Higidand  iktcitijf.^hmvaU 
on  tU  Yttuiaart/  Aft.-^T«Malt  en  tk*  Bmt/^ 
aata*9  Cattle  Jhetorr^-^fikon  en  lAs  IMsmss^ 
ifofuei. 


Digitized  by  Googlt 


I  BLINDWOBM. 

BLINDWORM.    A  species  of  n;? or  snake,  | 
—the  A  nffttU  fragilu  of  Linca}  us,  and  probably  the 
I  i.«)Hrof  Pemmi.  It  is  Mmifltimes  dMigiutod 
j  the  iUne-tBormy  or  the  deaf  adder.   The  common 
'  blindwonn  is  described  as  being  pjpyish-brown 
I  abore,  bluish-black  beneath,  with  several  parallel 
I  ron  of  sauitt  dark  fpoto  along  the  bftck,  and  a 
doskj  band  on  each  side ;  and  the  variety,  or 
supposed  species,  nana ni  /Trv  r,  ia  said  by  Pennant 
to  hare  the  belly  of  a  bluish  lead-oolour,  marked 
I  with  tUMn  wUie  9got»  itregularly  disposed ;  the 
,  rest  of  the  body  grayifh-browii;  with  three  lon- 
dtudinal  dusky  lines,  one  extending  from  the 
head  along  the  back  to  the  point  of  the  tail,  the 
'  others  broader,  and  extending  the  whole  length 
oftte  adM.  Hr.  Bylaad  mfs:  **BwAk  wrlsr 
I  tions  cannnt  hp  cf^msidered  as  specific.  Some- 
time<  tht  sl  iw-wonn  has  the  upper  parts  without 
liacs  at  ail,  gometimea  with  a  single  line,  and 
I  MmetimM  with  weimn  Uhm;  Ihe  lower  pMts 
either  uniformly  bluish-black,  or  with  a  broad 
band  of  the  samo  colour  as  the  back,  and  on  each 
side  a  central  dark  band.   The  number  of  lines 
is,  I  think,  feofteen  <m  each  ode,  twenty-eight 
in  all,  that  bdng  the  number  of  series  of  scales. 
Some  specimens  are  dcFtitnto  of  white  spots  on 
the  lower  part  of  the  abdomen  and  tail,  but  in 
most  indiTidmk  Aey  are  more  or  less  apparent. 
Toung,  or  at  least  small  indiTidoala,  generally 
have  the  lines  more  distinct."   Mr.  Ryland  con- 
tinues :  "  I  am  led  to  suppose,  from  Mr.  Salmon's  i 
remarks,  that  a  prejudice  again»t  these  inuf- 
;  fensiva  leptilea  aziita  in  Ida  nelghfaouriiood, 
similar  to  the  belief  prevalent  in  Lancashire. 
The  notion  of  the  lower  <'r<ler8  here  respecting 
this  snake  is  curious,  aud  will  be  best  shown  by 
,  a  eoDTOraatioa  I  enoa  had  with  a  tarf-«ntter:— 
'  Well,  my  man,  joa.  have  other  kinds  of  snakes 
I  here  (Woolston  Moss)  besiden  ihp  '  Ay, 

'!  Sir,  we  sometimea  light  on  blind  worms  and  ed- 
den»*  *IiidMdJ*  'Ay:  bat theUindwonaaara 
I  the  wont,  and  dMpemte  hard  to  kill.   Whoy,  if 
'  Tou  were  to  cut  one  into  half  a  dnten  pieces,  they 
;  ad  join  again  !*   A  medical  friend  informs  me 
i  that  a  belief  in  the  power  of  separated  parts  of 
I  this  aaaka  raiimtii^;  is  preraleiit  anMMigBt  the 
'  lower  clfli?ses  in  Scotland    IIow  can  it  have  ori- 
'  pinated  V    In  Scotland,  the  lower  classes  ima- 
gine the  blindworm  to  be  as  poisonous  as  the 
i  iripsr  or  adder,  and  generaUty  do  not  diatingaiah 
the  one  species  from  the  otiier.   Knowing  that 
serpents  have  often  bitten,  or,  as  they  think, 
j  stung  persons,  as  well  as  cattle,  and  as  they  are 
thus  dangerous,  they  naturally  on  Ailing  in  with 
I  one  klH  it,  and  to  make  sure  work,  nanally  cut 
it  into  pieces  with  a  knife,  it  being  a  prei^ent 
belief  among  them,  that  a  serpent,  i£  merely 
bruised,  will  or  nuty  ooma  afiva  a^dn.  Their  a1^ 
[  horrenoe  of  the  animal,  and  their  apprehension 
of  thf  po^^ibilitT  of  rpviying,  even  leads  them  to 
separate  the  pieces  to  a  distance;  but  the  be- 
U«r  of  a  ranidon  of  the  parte,  if  left  in  prox- 
auty,  ia  neiefy  the  veanlt  of  bar  oarriad  to  ex- 


BLISTBR.  458 

I  cess.  The  blindworm  is  a  very  harmless  crea- 
ture, but,  like  many  other  innocuous  snakes,  par- 
tidimtea  in  the  had  eharaetor  of  those  whidi  are 
venomous.  A  very  slight  blow  with  a  stick  is 
sufficient  to  disrupt  this  animal,  and  individuals 
are  often  seen  with  part  of  the  tail  wanting,  in 
whieh  nqiect  it  roocmblee  the  liaarda. 

BLINKERS.  Leather  plates  permanently  at- 
tached to  the  sides  of  a  bridle,  and  sn  adjusted 
as  to  prevent  a  hone  from  seeing  objects  on 
either  aide,  without  ohatrooliDg  Mt  ilahm  in 
front. 

BLISTER.  A  medicinal  preparation  for  ior 
flaming  the  skin,  and  producing  vesicles  filled 
with  a  watery  or  serous  liquid.  It  is  one  of  the 
meat  efieeti^e  apidianoee  of  the  heaUag  art,  and 
constitutes  the  chief  remedy  in  the  case  of  a 
considerable  ntimber  of  diseases.  The  main  prin- 
ciple on  which  it  acts  is  that  of  counter-irrita- 
tion, or  of  reducing  inflammatory  action  in  an 
interior  oi^an  of  the  animal  fjstem  by  exdting 
a  stronger  locnl  inflammation  on  the  nearest  ex- 
terior part  of  the  system ;  and  a  subordinate  prin- 
ciple ia  the  aooakrating  of  tiio  action  of  tho  near- 
est vonalg,  or  the  rousing  of  the  local  abaoilMnta 
to  a  temporary  rrmditirin  of  unnpun!  energy. 

Blisters  are  eminently  ethcacious  in  dispersing 
such  oallooa  awellinga  as  arise*  from  atndn^ 
bmina,  and  other  similar  causes.  They  are  of 
fTTiKit  service  in  reducing  the  inflammatinn  of 
!  parts  remote  from  the  surface :  thus  inflamma- 
tion of  the  iuterual  parts  of  the  foot  is  reduced 
by  Uiatering  the  paatem ;  inflammation  of  tho 
bowels,  by  blistering  the  abdomen ;  and  inflam- 
mation of  the  lungs,  by  blistering  the  sides. 
Blisters  are  also  the  best  remedies  for  curbs, 
windgalls,  spavins,  and  variooa  other  diiordan. 
When  properly  made  and  free  from  any  such 
caustic  ingredients  as  sulphuric  acid  and  corro- 
sive sublimate,  they  inflict  no  permanent  damage 
on  the  akin,  and  do  not  prevent  the  hair  fiKmi 
growing;  and  when  they  are  not  successful  in 
the  first  application,  they  can  with  all  safety  be 
repeated.  But  a  blister  ought  never  to  be  ap- 
plied to  a  part  which  ia  irritated  or  tender,  for 
it  might  then  produoa  Mctcnaiva  and  virulent 
ulcer;  nor  ought  it  ever  to  be  ajiplied  where 
there  i«  a  tendency  to  grease,  for  it  will  probably 
aggravate  the  disorder ;  and  whenever  it  requires 
to  be  applied  dazing  wtaiter,  thorongfa  care  ought 
to  be  used  to  protect  the  animal  from  oold  or 
from  a  current  of  air  about  the  legs. 

When  a  blister  is  to  be  applied,  the  part  should 
previoudy  be  deared  aa  mudi  aa  ponible  firom 
hair,  a  quantity  of  the  blistering  ointment 
should  be  well  rubl>ed  into  it,  and  a  thin  coat  of 
the  ointment  afterwards  spread  over  it  with  a 
moderately  warm  knifo.  A  horse  on  beginning 
to  fisd  the  action  of  the  bUater,  ii  very  apt  to  bite 
the  part,  and,  in  cnnsonuence,  both  to  do  serious 
misdiief  to  the  part  and  to  blister  his  mouth ; 
and  to  prevent  this,  he  ought  either  to  be  tied 
np  to  the  laok,  or  to  have  what  is  oalM  a  ondk 
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plaoed  theat  bu &«ok.  When  a  blitter  is  applied 
to  uOlJ  of  the  Icigt,  the  litter  must  be  complctelj 
swept  away  in  order  to  prevent  imtakioa  of  the 
blistered  part  by  straws. 

Tlio  mosfc  active  ingredient  in  tiie  great  majo- 
rity of  suitable  blisters,  is  pulveriaod  Spanish 
flies.  One  common  blistering  ointment  for  horses 
ia  compounded  of  half  an  ounce  of  pulverized 
Spanish  flies,  an  ounce  of  oil  of  turpentine,  and 
finir  onnoee  of  bog*t  burd  or  rimple  wax  ointment ; 
another  is  compounded  of  an  ounce  of  pulveriztjd 
Spanish  flies,  an  nimce  of  oil  of  turpentine,  two 
draohxns  of  sulphuric  acid,  and  four  ounces  of  hc^'s 
bud;  and  a  third  is  oomponnded  of  1^  or  two 
ounces  of  pulverized  Spanish  fliee,  half  an  onnoe 
of  oil  of  origanum,  two  drachma  of  sulphuric  acid, 
two  ounces  of  hog's  lard^and  four  ounces  of  com- 
mon tar.  The  last  of  theee  Is  said  to  be  pecu- 
liarly suitable  for  removing  enlargements  of  the 
Dack  oinfnv«i  or  windpills.  Sulphuric  acid  onrbt 
to  omitted  in  every  case  in  which  a  somewhat 
caustic  influence  is  undesirable.  Oorroaive  sub- 
limate has  frequently  been  reoommended  as  an 
ingredient  ;  yet,  except  when  very  severe  blister- 
ing, as  in  a  cn?'^  of  bone  spavin,  is  required,  it 
ought  in  every  instance  to  be  omitted,  fur  it  is 
veiy  apt  to  nleerate  the  skin,  and  It  leases  a 
permanent  mark  or  blemish.  Good  mustard, 
made  into  a  paste  with  hot  water,  and  applied 
hot),  often  blisters  as  well  as  SfMUiish  flies'  oint- 
ment ;  and  ou|^t  to  be  used  in  inflammation  of 
the  kidney^  aiid  in  any  other  case  in  which  a 
mischievous  operation  of  Spanish  flics  is  to  be 
apprehended.  Tincture  of  croton,  and  some  of 
the  preparations  of  iodin^  alio  m^e  aetiTe  blis- 
ters. 

BLITE,  or  Strawberry  Bute, — botanically 
Blitum.  A  genus  of  hardy  annual  plants,  of  the 
gooeefoot  tribe.  Two  ornamental  species,  the 
berry-headed  and  tiie  twiggy,  were  iBtrodneed  to 
Great  Britain  from  the  warmer  parts  of  Conti- 
nental Europe,  in  the  course  of  the  17th  century, 
and  have  ever  since  been  regarded  with  consid- 
erable fkvoor.  Both  grow  to  the  height  of  about 
two  feet,  and  bear  apetalous  flowers  from  May 
till  August.  The  flowers  of  the  berry-headed 
species  are  produced  in  small  heads  from  the  sev- 
ctal  joints  of  the  stem,  and  in  a  duster  from  the 
top ;  and  after  the  flowers  have  ceased  to  bloom, 
the  little  heads  swell  to  the  size  of  \vwd  straw- 
berriesj  assume  a  similar  appearance  to  these 
froitS)  and  become  fiUed  wifli  a  purple  juice 
which  gives  a  deep  purple  coloured  stain  to  the 
hands  of  jM^rsona  who  bruise  them.  Two  other 
speciea,  the  goosefoot-like  and  the  pettolate,  pos- 
sees  no  interest ;  but  a  curious  species,  the  mari- 
time or  seaside,  was  introdueed  a  fow  yean  ago 
from  North  America. — An  uninteresting  ppecies 
of  amaranth,  with  gn-en  flowers,  of  annual  growth 
and  trailing  liabit,  frequently  found  on  the  dung- 
hiUs  of  England,  bears  the  name  of  wild  bUte^r— 
Amarantiu  Uitum. 

Pieoes  of  wood  in  which  sheaves  or 


pulleys  are  placed,  for  the  purpose  of  fbrmisg 
tackle,  pnrohases,  &c.,  in  various  operations  in 
navaltacticsandarchit'  cttiml  cnnstructions.  The 
mechanical  power  is  described  in  the  article  Pri<* 
LBT.  Bloeks  are  single,  double,  treble,  and  foarf<^ 
according  as  the  number  of  sheavea  is  one,  twe^  • 
three,  or  four.    The  sheaves  are  grooved  t-  re- 
ceive the  rnpo^  and  have  in  their  centre  a  bras 
ImJi,  or  tnaugular  piece  of  brass,  to  receive  the 
pin  on  whiofa  tiiey  revolve.  The  sides  of  tiie 
block  are  called  died-M,   A  running  block  is  at- 
tached to  the  object  to  >>«  moved ;  a  landing 
block  is  fixed  to  some  permanent  support.  Blocks 
abo  receive  diiferent  denominations  from  their 
ihape,  purpose,  and  mode  of  application,  wfaieb  ; 
cannot  be  well  explainr^d  without  the  use  of 
figures.  .No  less  than  200  diflTerent  sorts  and 
rises  are  made  at  Portsmouth,  Bngland,  for  tiie  i 
royal  navy,  besides  which  there  are  various  sort*  | 
used  only  in  the  merchant-ships.   The  machinery 
for  supplying  the  royal  navy  with  blocks  is  tb« 
invention  of  ^Ir.  Brunei,  an  American  artist.  It  I 
enables  4  men,  in  a  i^ven  time,  to  ooraplete  the  \ 
shells  of  as  many  Uodui  as  00  men  OOidd  do  \tf  ' 
the  old  method. 

BLOOD.  The  red  fluid  contained  in  the  blood- 
vessels of  animal  bodies.  It  is  found  In  the  man* 
malia,  in  birds,  in  reptiles,  and  in  fishes.  In  the 
last  two  classes  of  animals,  the  temperature  of 
the  blood  is  much  lower  than  in  the  former,  f«» 

reason  they  are  distinguished  by  the  name  ' 
cold-lloodid,  wlnle  the  others  are  termed  varm- 
Uoodfd  aniiiiMl^i.    Insects  and  worm>-'.  in-tvad  of 
red  blood,  have  a  juice  of  a  whitish  colour,  which 
is  oaBed  wAiAi  flML  la  the  blood,  two  ^iTeiCBt 
subetances  are  contained,  which  are  separated  by 
coagulation, — the  T/^r"?;,  r\  fluid  like  the  white  of 
an  egg,  and  a  thick  matter,  to  which  the  red 
colour  properly  belong,  which  is  much  h^vier 
than  tlmlbnner,  and  is  sailed  the  eoo^MN.  The 
last  may  be  divided  again  into  two  diflerent 
parts, — into  the  cntor,  or  that  part  of  the  blfwid 
which  is  intrinsically  red,  and  ooagulable,  and  | 
lymph  or  fibrint,  to  whleh  the  eoagnlation  of  the 
blood  must  be  ascribed.   The  fibrine,  in  youof  , 
animals,  is  much  winter  than  in  older  and  stronger 
ones.  The  blood  of  the  latter  contains  mnch  ^ 
more  asote  than  that  of  the  former.  Iftilenoo^  i 
ishment  of  animals  is  shanged,  we  also  find  sn  | 
alteration  in  the  constituent  parts  of  their  blood 
it  is  also  changed  by  diseases.   In  animals  that 
are  hunted  to  death,  or  killed  by  lightning,  tbs 
blood  does  not  coagulate.   The  blood  of  birds  ii  i 
more  highlv  cnli  Tircd.  and  warmer,  than  that  of 
viviparous  animals,  and  coagulates  more  easily  in 
the  air.   That  of  reptiles  and  fishes  ooaguUt«> 
with  diffienlty.  Aided  by  magnifying  glasses  of 
a  strong  power,  one  may  observe,  in  cxumininf 
the  blood  of  the  livin??  animal,  or  in  blood  which 
is  newly  drawn,  that  it  consists,  especially  the 
enter,  el  Uttto  i^bdar  bubbles,  the  ^Mw  «f 
the  blood,  as  Ui^  ars  ealled,  the  diameter  of 
whieb  amooats  to  about  the  three  hoodndth 
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pMt  of  %  Una  la,  Uood  tiiat  his  baen  drawn 
I  some  tinM^  although  fhli  time  maj  be  very  short, 

I   they  are  not  to  be  discovered.   They  arc  the  ef- 
fect of  the  life  th&t  pervades  the  blood.  The 
moiB  robiitft  and  healthy  an  animal  is,  the  more 
globules  are  perceived.   They  show,  ae  it  mtfj 
the  transition  from  the  formless  liquid  to  the 
original  form  of  the  first  organized  matter.  The 
Uood  is  of  the  greatest  importance  to  the  life  of 
I  an  uiinial,  and  mvf  be  coiuideied  ae  tiie  eonroe 
\  of  life.    As  long  as  the  body  is  living,  the  blood 
*'  is  in  perpetual  motion.    When  it  is  taken  oat  of 
ji  the  body,  a  remarkable  change  soon  follows:  it 
i  kKiaito  ooagii]a*e»  and  tlien  nndergoee,  Unt  an 
acetous,  and,  after  a  few  days,  a  putrid  fermen- 
tation.  All  the  blood  takes  its  oriciti  fr  un  tho 
i  chyle,  and  deposits,  by  degrees,  the  nourifihing 
partadee  reqnieite  to  the  preeervation  and  growth 
of  the  body,  by  a  multitude  of  vessels  adapted 
;  thereto.    This  is  done  while  it  is  drivrn  from  the 
heart  into  tiie  remotest  parts  of  the  body,  and 
from  thence  back.  The  circulation  of  the  blood 
18,  as  it  were,  the  piinoiple  and  flrst  eoodilion  of 
life.   With  it,  except  in  ca.<je8  of  fainting,  suffo- 
cation, &c.,  life  ceases.    The  heart,  the  centre  of 

I  the  oirculatioa  of  the  blood,  has  a  two-fold  mo- 
,  ttm  of  oonCvaetfott  and  dUatefcUm,  wUeh  eon- 
i  stantly  alternate.   With  the  heart  two  kinds  of 

vessels  are  connected, — the  arteries  and  the  vein" 

II  The  circulation  of  the  blood  proceeds  with  an 
1 1  aitoniihing  rapidity :  did  it  ilow  a*  an  equal  rate 

,  in  a  straight  line,  it  would  run,  in  llie  ^}>aoe  of 
one  minnte,  through  149  feet.    This  swiftness, 
however,  exists  only  in  the  Uiger  vessels  near  the 
heart;  tiha  fttrther  the  Uood  feoedet  from  the 
1  hM>t»  the  dower  its  motion  beooPMl^    In  a 
I  grown-up  person,  in  good  health,  we  mkj  feokoii 
the  mass  of  blood  at  24  to  30  Ibe. 
BLOODFIiOWKR,—botanioaU7  i7<nnandu«.  A 
;  genus  of  tender,  beautiful,  bulboiis<toeted  plants, 
j  of  the  amaryllis  tribe.    About  twenty  species 
!  have  been  introduced  to  Great  Britain, — one  from 
,  I  G&erra  Leone,  and  all  the  others  from  the  (Jape  of 
\\  Qood  Hope.  One  of  the  tpeeiee,  the  aoexlet,  was 
j  introduced  in  1C29;  twelve  in  the  course  of  the 
I  last  century  ;  and  the  others,  since  1800.  The 
I  stems  of  most  rise  to  the  height  of  about  a  foot ; 
{  and  tiioee  of  the  lenaiaiider  to  aboat  eix  or  nine 
iDches.   Three,  the  white-flowered,  theottlicular, 
and  the  pubescent,  have  white  flowers ;  and  the 
others  have  flowers  of  various  shades  of  red,  from 
>  Marki  aad  crimeon  to  pink  and  flesh-ooloar. 
I  AU  an  propagated  by  offsets,  aad  grow  well  in 
sandy  loam  mixed  with  a  little  pent    The  leaves 
;  of  several  of  the  species  are  large,  Ueshy,  and  pe- 
culiarly shaped,  and  have  a  very  remairkahle  and 
interesting  appearance  during  winter.  Miller 
i   describes  two  of  the  tlirec  ppecie?  Vno'ini  in  his 
i  day  as  difficult  of  propagation  in  Kurope ;  and 
.  one  of  these  two  as  exceedingly  shy  in  coming  to 
I  flower. 

'    BLOOB-HORSE.   See  Horsk. 
Ij    BLQQDHOUND.  A  varietj  of  the  dog,  foiw 
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merly  modi  wed  and  h^ly  prized,  on  aoeoont 
of  ite  exquisite  leent  and  extraordinary  perse- 
verance, for  tracl(iniT  and  seizing  depredators  and  ! 
other  obnoxious  persons.   A  British  bloodhound  | 
of  pure  blood  is  now  comparatively  rare,  and,  ex- 
cepting in  a  few  instanews,  fwthe  oeinng  of  sheep  | 
stealers,  is  kept  only  as  an  object  of  ornament 
and  ciiriositv.     He  \s  cAmpact,  muscular,  and 

strong ;  his  height  is  about  28  inches ;  his  pre- 
vailing eolonr  IS  a  reddish  tan,  gradoaUy  darken* 

ing  from  the  sides  to  the  back,  and  there  becom- 
ing blackish;  his  forehe?\4  broad;  his  face  to- 
ward the  muzzle  is  narrow ;  his  nostrils  are  wide 
and  ftilly  developed;  his  eait  are  hurge  and  pen- 
dulous ;  his  tail  is  long ;  his  aapeot  is  aegaflious 
nnd  cnlm  ;  and  his  voice  is  deep,  sonorouB,  and 
powerful.  Previous  to  the  union  of  the  English 
and  the  Boottlah  orowns,  great  nnnbevs  of  blood- 
hounds were  kept  by  the  warrior  population  of 
the  borders,  and  employed  in  feuds  against  moss- 
troopers  and  even  against  princes;  and,  under  i 
the  name  of  sleuth-hounds,  tbey  mingle  in  the 
romantic  story  of  Bruce,  of  Wallace,  and  of  many 
a  border  chieftain.  The  bloodhound  of  Cuba 
closely  resem^lf^a  the  old  British  blnoflhounrl  in 
habits  and  instinct,  but  very  oonsiderubiy  ciiiiera 
from  himinohape.  This  animal  is  stUIemptoyed 
by  the  Cubans  to  pursue  felons  and  murderers ; 
and  yvos^efpes  an  appalling  notoriety  in  history  aa 
a  principal  auxiliary  of  the  Spaniards  in  their 
atrooiouo  eonqnesfc  of  Ameiloa,  and  of  the  Weet 
Indian  colonists  ill  their  inhuman  warfare  with  ' 
the  revolted  Maroons  of  Jamaica.  A  writer  in 
one  of  the  Dublin  Medical  journals  says : There 
aie  three  d(%8  at  present  known  nnder  the  name 
of  bloodhound,  which,  though  by  some  considered 
distinct  from  one  anotlu  r  I  nm  disposed  to  re- 
gard as  varieties  of  the  same  animal,  the  differ- 
ence in  tbeir  appearanee  being  probably  owing 
to  fliimatft,  if  not,  indeed,  to  some  intentional  or 
accidental  cm???.  These  varieties  are  the  African, 
the  Cul>an  or  Spanish,  and  the  British.  The  first, 
viz.  the  African,  I  am  inclined  to  regard  as  the 
original  whenoe  the  others  qmng.  The  Gnhan 
seMDs  to  have  a  dash  of  the  greyhound  in  him ;  | 
and  the  British  would  appear  to  have  been  im- 
proved  by  the  intermixture  of  the  old  Englisb 
Talbot,  whioh  I  take  to  be  a  frr  more  gennine  aa 
well  as  more  ancient  animaL  The  African  blood- 
hound is  very  seMom  to  be  seen  in  this  country. 
He  sometimes  resembles  a  very  large  and  raw- 
boned  Spanish  pointer.  Hb  eaia  are  pendnloos 
and  fine  in  texture,  about  the  length  of  a  fox- 
hound's ;  coat  very  fine,  and  skin  apparently  thin ; 
colour  generally  dark  liver-colour  clouded  with 
black,  yet  sometimes  tan ;  muide  nearlhf  always  j 
Uaek,  as  also  the  tip  of  his  ears  %  bead  jmtty  j 
large,  and  shaped  like  a  pointer's :  eyes  placed 
towards  the  front;  tail  tine,  and  carried  lathrr 
horizontally  than  erect.  The  appearance  and 
maansffsof  tfaiadogaieieiooiousintlieeztrenie;  | 
he  stands  about  twenty-six  inches  high  at  the  | 
shoulder,  often  less,  but  seldom  more.  I  saw  one  j 


Digitized  by  Google 


4d6 


BLOODHOUND. 


of  these  animals  in  London  some  time  ago,  which 
had  been  brought  from  the  Cape  of  Good  Hope, 
and  from  him  took  my  defloripiioii ;  ht  was  tlw 
only  Afc<«<M»  Uoodhamnd  I  have  ever  seen ;  and 
as  these  dogs  are  apt  to  die  when  brought  to  a 
cold  climate,  I  dare  say  few  of  my  readere  (if  any) 
have  ever  met  with  one  of  them.  Two  African 
bkodhoonds  were  brought  to  England,  and  jw*- 
sented  to  the  Tower  menagerie,  by  Major  Den- 
ham.  A  drawing  of  them  may  be  seen  in  the 
first  volume  of  a  very  interesting  work  published 
by  the  Society  for  Promoting  Entertebung  B[now- 
ledge, — entitled  '  The  MoMgeries.*  I  was  also 
shown  a  sketch  of  one,  and  fnmished  with  a  de- 
scription similar  to  the  one  I  have  given  above, 
by  a  Mend  who  had  epent  Mine  time  at  the  Cape. 
These  are  very  swift  doge,  of  ezqaielte  aenie  end 
smell,  great  endurance,  and  indfnnitaMe  courage. 
My  account  of  the  African  variety  ends  here,  and 
I  now  come  to  one  somewhat  better  known— one, 
at  all  eventSy  oonoeniiog  which  infonnation  is 
more  easily  obtained — viz.,  the  Cu!)an  or  Spanish. 
This  animal  does  not  differ  prr'ntly  in  furm 
from  the  former-described  variety  as  at  tirst  sight 
might  be  supposed.  It  Se  bn  general  nraeh  taUer, 
if  of  a  slighter  make,  bears  its  head  higher,  and 
is  altogotlicr  a  more  imposing-looking  dog  than 
the  preceding.  It  is  said  to  be  inferior  in  smell, 
which  I  conceive  mast  be  the  case  from  the  ftr* 
mation  of  the  head  and  nose;  bnt  what  it  want! 
in  scent  it  makes  up  in  speed,  being  in  this  re- 
spect little  inferior  to  many  greyhounds.  This 
dog  is  to  be  fiotu^  in  greatest  peijiMrtioii  at  pre- 
sent in  South  Amerioi ;  many  en  buooght  from 
the  West  Indian  islands  also,  but  are  scarcer  there 
than  on  the  continent.  This  is  a  verjr  tail  dog, 
being  frequently  twenty-seven  to  twenty-eight 
indue  high  at  the  shoulder:  in  his  general  shape 
he  resembles  a  smooth  lurcher,  or  a  cross  between 
a  greyhound  and  a  mastiff;  his  hend  is  thick 
across  the  temples ;  musu&le  long  and  rather  line, 
yet  by  no  means  so  small  as  a  greyhound's ;  ears 
something  like  a  greyhoiind's,  but  larger  and 
much  more  pendulous.  This  dog's  neck  is  long, 
and  as  he  carries  his  head  well  up,  he  has,  when 
a  good-sised  spedroen,  a  very  BoUe  iqipetnnce ; 
his  tail  is  moderately  long,  and  tap«  rs  to  the  ex- 
tremity ;  it  is  very  slightly  villous  bent  ;ith  ;  colour 
generally  tan  shaded  with  black  above — some- 
times livwE^Ioar— and  oocssimislly  mouse-ool- 
onvsd  or  sUvety-grey ;  the  moazle  and  tips  of  his 
oars  are  generally  darker  than  the  rest  of  his 
body — often  black.  This  dog,  be  it  observed, — 
and  I  state  this  on  Uie  autiiority  of  a  native  of 
South  America, — is  never  seen  mottled  or  of  two 
colours ;  that  is  to  say,  speckled  or  streaked,  or 
black  and  white,  &o.  When  such  is  the  case, 
rest  assured  that  the  dog  is  not  by  any  means 
wdl-bred,  bnt  has  probably  had  fin  <»e  of  Ida 
parents  a  boar-hound  or  Danish  dog.  The  eyes 
of  this  dog  are  placed  very  much  towards  the 
front  of  the  head,  and  very  close  together,  which 
I  oonodve  most  tend  in  some  measore  to  confine 


his  vision  to  o>>if>cts  more  immediately  in  front. 
This  is  the  well-known  dog  rendered  m  fsmoua, 
or  rather  in&moas,  from  his  having  been 
ployed  by  the  Spaniards  in  their  cruel  and  ex- 
terminating conflicts  with  the  Amcrifnns  ;  the 
same,  also,  since  frequently  uped  in  the  capture 
of  runaway  slaves  in  the  West  Indiee.   I  have 
been  inlbrmed  that  on  saeh  oocasieoa  a  small  dog 
of  the  spaniel  breed  should  !>€  used,  caHcd  a 
finder,  as  the  bloAdhound  is  slow  at  hitting  off 
the  trail  unless  so  aided,  not  poss^sing  the  same 
nicety  of  smell  that  is  displayed  by  the  two  other 
varieties.    lie  is  a  dog  of  extreme  courage ;  is 
capable  (  f  much  affection ;  seldom  exhibits  treach- 
ery unie^s  to  entrap  a  declared  foe  or  a  strange  j 
beggar-man,  on  whidi  oooasiona  he  haa  been  { 
knoini  to  deep^  and  thus  induce  the 

unsuspecting  man  to  pass  within  reach,  on  whom  i 
be  would  certainly  spring  were  he  so  uuwary.  { 
Their  manner  of  seiring  and  biting  doedly  re-  \ 
semblss  the  practice  of  the  bull-dog,  (C.  melustu*.)  \ 
They  never  let  go  their  hnld  when  they  have  1 
orice  fastened,  but  iiu  reape  thuir  mouthful  oon- 
tinu&iiy,  making  every  effort  to  tear  away  the  j 
btti  wlddk  they  not  nnfteqofntly  do.  Let  ISbmm  \ 
once  fiuten  on  the  throat  of  their  foe,  and,  whether 
uppermost  or  undermost,  the  bnttlt-  is  their  own.  ■ 
One  of  these  dogs  killed  a  good-sized  bull-dog  in  ' 
abont  in/A  msnates^  never  having  changed  the 
hold  he  get  at  first  I  saw  one  of  these  dogs  ep-  j 
posed  to  a  bear,  on  which  occasion  he  did  v»tt  ' 
well,  bnt  Bruin  having  ripped  the  skin  oti  his  { 
sliottlder,  he  declined  frirtitor  ecnbat,  and  i«> 
signed  the  field  of  battle  in  favour  of  a  young 
boar-hound,  son  of  his  Grace  the  Diik.    >  f  liuc- 
cleugh's  dog  'Hector,'  which,  though   barely  j 
eighteen  montlis  old,  pinned  the  shaggy  monster 
by  the  nose,  hnrled  him  to  the  greondy  and  poa-  { 
ished  the  poor  bear  so  severely,  that  in  a  few  | 
minutes  the  brute  howled  for  quarter,  and  wa»  I 
glad  to  yield, '  rescue  or  no  rescue.*   I  feel  it  my  ^ . 
dut^toimnark,  *4n|MreitfjUii^*lieftiiiegoingaay  | 
farther,  that  althoo^  I  may  thus  mention  '  mm- 
bat»  de$  animavx^  or  even  minutely  deecrilxa 
them,  yet  I  condemn  them  in  toto^ — as  cruel  and 
degra^ttg  to  human  natnie.  I  saw  many  sash 
scenes  when  a  much  yoongar  man  than  I  am 
now.   My  blood  was  waning  than  it  is  at  pre- 
sent, and  in  the  excitement  of  the  scenes  I  wit- 
neesed,  I  forgot  for  a  long  while  to  reflect  upon 
their  barbarity.  When  I  mention  sneih  things, 
therefore,  it  is  merely  to  dipplny  the  character  of 
the  animal  I  ara  describiriLT  m  a  clear  point  of 
view,  while  at  the  same  time  1  disapprove  of  M 
such  inactiose.  The  SpeaiBh  Uoodhonnd  isBMe  || 
commonly  seen  in  this  country  than  the  African  I 
or  British  varietic?.  and  T  hnve  found  thnf  to  it  I 
is  the  name  of  bloodhound  almost  exciuaivcly  ap-  \  | 
pBed.  The  inestspeeimen  of  the  breedlhne  || 
ever  seen  was  in  the  poseestion  of  Mr.  J<Anst«n  | ' 
of  Edinburgh,  to  whom,  a?  I  wn?  told,  it  had  || 
been  sent  from  Jamaica  by  a  brother  resident 
thsva.  I  was  infcnsed  that  Mr.  Johnston  wai 
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ofiinred  sixty  guineas  for  this  iog,  wliidi,  how- 
0«M>,  ha  valued.  I  saw  this  muiimI,  in  company 
with  a  yonng  South  American,  who  nssured  me 
of  its  beini^,  as  far  as  he  c  Mild  j  ii  d<:-',  a  perfectly 
fine  specimco.  I  uisu  a  Huiaiier  dog  of  the 
mm  biMd  ia  EdiiilNii^li,  la  tli»  potwuioii  of 
Mr.  Cliarles  MacKnight,  son  of  the  late  I>r.  Mao- 
Raif  bt  of  that  city.  At  that  time  I  did  not  be- 
Uete  Mr.  MacKnigbt  s  dog  to  be  thoroaghbred, 
IB  OMieqiMiloe  of  its  dimiiiiitiTt  liM.  I  ham 
naoeb  however,  seen  one  in  Dnbliai  ilM  pnperty 
of  Sir  Philip  Crampton,  the  surgeon -general, 
which  is  ofen  less  than  it,  and  of  the  puritj  of 
wheat  Uood  I  oaa  hardly  oatsartain  a  donbl 
The  saigeoorgmicnradogis  ofawwylii^t  mouse 
or  silvery  HTpy  colour,  and  apponra  certainly  far 
better  bred  than  any  of  her  oUkpring  I  have  ever 
teen.  I  also  saw  two  of  this  breed  in  London ; 

I  they  had  baen  farooght  from  Bairbadoet,  and  wen 

,  baodsoroe  animal- " 

'     BLOODj-UuT  KYK.    The  infltimcr!  cvc  of  an 
aoimaL   A  proper  remedy  is  bathing  with  ano- 
j  dynewooolfaigloUoM^  townuinilUbWldapring 
I  water,  eiUier  ^  ilMU^or  witli 


fiLOOD-VKbSKLS. 


of  laudanum. 

BLOOD-SPAVIN.  A  dilatation  of  the  vein 
wUdi  riiBS  along  the  indda  dthe  hona*i  hadk. 
ItfofiM»litfcla  ioftamlliiigiAlbahollawpart, 

ind  firequently  causes  weal^n^ss  or  lamenos?  of 
the  limb.   It  may  be  bathed  twice  a-day  with 
vinegar  or  verjuice ;  or  it  may  be  fomented  with 
a  decoction  of  oak-bairic,  pomegranate,  and  alum, 
liasied  in  verjuice,  and  aftcruarda  hound  over 
with  a  flannel  roller,  soaked  in  the  same  prepar- 
ation.   If  these  remedies  i&il,  "  the  skin,"  says 
Butfal,  <*ihoiald  be  opened,  and  the  Knn  tied 
with  a  crooked  needle,  and  waxed  thread  passed 
underneath  it,  botli  ahove  and  below  the  swellini?, 
aad  the  turgid  part  sufi'cred  to  digest  away  with 
the  ligatures;  for  this  purpose  the  wound  may 
bt  daUy  dressed  with  turpentine,  hooaji  and 
spirit  of  wine,  incorporated  tog'ether  "    But  this 
nethod  of  proposed  cure  by  ligatures  is  now  con- 
diiaaed  bj  all  iktlfol  woierinary  surgeons ;  and 
the  vlterior  methods  at  present  practised  are  the 
samr>  as  for  botr  >pa\'in. — hUittliag  and  fisil^ 
the  article  Boa-tsFAVtJf. 
BLOOD>Y£SS£LS.  The  tabes  or  vessels  in 
i  which  the  blood  embtea.   They  are  divided 
into  two  classes, — arteries  and  veins,  —  which 
j  have  two  points  of  union  or  conin  xnTi — the  first 
in  the  iieart,  Irom  which  they  both  originate,  and 
tIeethariB  the  minnta TsaMle  or  nat-wofk,  in 
which  they  * — ifaiaitt.    The  arteries  arise  from 
the  heart,  and  oon^y  the  blood  to  all  parte  of 
the  body ;  the  veins  return  it  to  the  heart.  The 
ftMies  distribote  thfonghoat  the  body  a  pure, 
red  blood,for  the  pnrpoees  of  nourishment ;  while 
i|  the  vein<?  return  to  thp  heart  a  dark-col iurf?d 
'  bluod,  more  or  lesa  loaded  with  impurities,  and 
I  deprived  of  some  of  its  valratble  properties.  Bat 
I  thU  is  not  returned  again  to  the  body  in  tha  same 
jitata.  foe  the  heart  iawiaely  divided  into  «wa 


portions  or  sides,  a  right  and  1^  ene  of  wbidi 
receives  the  impure  blood  from  the  veins,  and 
sends  it  to  the  lungs  to  be  defecated  and  freshly 
supplied  with  oxygen  or  vital  air,  while  the  other 
receives  the  pure  red  blood  from  the  lungs,  and 
cironktea  it  anew  through  the  arteries.  Theai^ 
teries  arise  from  the  left  ventricle  of  the  heart, 
by  one  large  trunk,  nearly  an  inch  in  diameter, 
which  is  gradually  subdivided  iuto  smaller  on^ 
as  it  prooeeda  tofvatda  the  Umbe,  till  thej  termip 
nate,  at  laet»  in  veassla  so  small  as  to  be  almost 
invisible,  and  !n  n  fine  net-w<>rk  <>(  cells,  extend- 
ing through  the  whole  body,  in  which  the  blood 
is  poured  out,  and  nutritioo  or  the  inorease  of 
the  body  takm  place,  and  from  which  the  residue 
is  taken  up  by  the  small  veins,  t  i  he  returned  to 
the  heart.  The  arteries  and  veins  are  widely 
different  in  their  structure,  as  well  as  their  usee. 
The  former  are  oonpoasd  of  very  strong,  firm, 
elastic  coats  or  membranes,  which  are  four  in 
number.  The  external  covering  and  the  internal 
lining  of  the  arteries,  although  belonging  to  dif- 
ferent nTama  of  nembeanea,  are  botK  very  thin 
and  soft.  The  aeoond  ooat  is  very  thick,  tough, 
and  elastic,  being  that  which  chiefly  gives  their 
peculiar  appearance  to  the  arteries.  The  third 
hi  fotmed  of  fibm,  apparently  musenlar,  arranged 
in  circular  rings  around  the  tube  of  the  vessels. 
It  is  well  known  that  the  pulse  of  the  heart  is 
felt  in  the  arteries  alone,  although,  in  the  bleed- 
ing of  a  vein,  we  somettmee  ssa  ^e  Uood  start 
as  if  in  unison  with  the  beating  of  the  heart. 
The  pulse  is  prodiieed  hy  the  wave  or  stream  of 
blood,  which  is  driven  by  the  heart  through  the 
arteries,  distending  and  slightly  elevating  them, 
after  which  they  instantly  oontraet  from  their 
elasticity,  and  thus  force  the  blood  into  the 
smaller  vessels.  The  pulse  varies  in  its  character 
with  the  general  state  of  the  health.  When  ar- 
teriee  are  eut  or  wouided,  the  Cnnneas  of  their 
coats  prevents  their  closing,  and  henoe  arises  the 
fatal  nature  of  wounds  of  large  vessels,  which 
will  remain  open  till  th^  are  tied  up,  or  till 
death  is  produeed. — The  veina  commenea  in 
small  capillary  tubes  in  every  part  of  the  body, 
and,  by  their  graflual  union,  form  large  trimks, 
till  they  at  last  terminate  in  two  (one  ascending 
from  the  lower  parts  of  the  body,  the  other  do- 
soending  from  tim  head  and  arma),  whieh  pour 
their  contents  into  the  heart.  Their  structure  is 
much  less  firm  than  that  of  the  arteries.  They 
are  very  thm  and  soft,  consisting  of  only  two  thin 
eoate  or  membranes.  The  inner,  or  lining  mem- 
brane, is  frequently  doubled  into  folds,  forming 
valves,  which  nearly  close  the  passage  in  the 
veins,  and  thus  give  very  material  support  to  the 
blood  as  it  ia  moving  up  in  tiiem  towarda  the 
heart.  These  valves  are  not  found  in  the  vdna 
of  the  bowels,  the  lungs,  or  the  head.  The  num- 
ber of  the  veins  is  much  greater  than  that  of  the 
arteries,  an  artery  being  often  accompanied  by 
two  veina.  Thej  ditlar  also  in  this,  tha^  while 
the  aarteriea  are  deeply  seated  in  the  iledi,  to  guard 
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them  fron  iijorj,  the  veine  an  tcxj  frequently 

superficial,  and  covered  only  by  the  skin.  The 
veins,  it  is  well  known,  arc  the  vessels  commonly 
opened  in  blood-letting,  although,  in  cases  vrhich 
raider  it  neoeniry,  a  amall  artery  la  aomeliiiMa 
divided^— ^here  are  two  portions  of  the  venous 
system,  which  do  not  correspond  exactly  with 
our  general  description;  these  are  the  veins  of 
the  bowela  and  <tf  tiie  Inngs.  The  fenner  efroup 
late  their  blood  through  the  liver  before  it  re- 
turns to  the  heart,  and  the  latter,  the  puhnonary 
veins,  convey  red  blood  from  the  lungs  to  the 
heart.  (Far  an  aooount  of  tiie  circulation  of  the 
blood,  see  Hjust.)  It  should  also  be  mentioned 
that  the  large  vein,  which  brings  back  the  blood 
from  the  lower  part  of  the  body,  receives  from 
the  lymphatic  and  lacteal  vessels  the  chyle  from 
the  bowela,  wbidi  anppliea  the  waate  of  tiie  blood 
and  nourishes  the  body,  and  the  serous  and  other 
watery  tluids  which  are  taken  up  by  the  absorb- 
ents in  all  parts  of  the  body. 

BLOODWOBT,  or  PtrooooVy--botanioally  &i7i- 
gninarla.  A  perennial,  taberoiia'fOOted,  hardy, 
ornamental  plant,  of  the  poppy-trihe  The  only 
known  species  is  the  Canadian, — ^.  CanademU ; 
and  thie  waa  introduoed  to  Graai  Brttain  from 
North  America  in  1680.  It  was  at  one  time  re~ 
grirdcd  as  n  celandine.  Its  ilower  somewhat  re- 
sembles that  of  the  wood  anemone,  but  stands  on 
a  short,  naked  pedide  of  about  six  inches  in 
length,  has  sometimes  so  many  as  ten  or  twdve 
petals,  and  appears  in  March  and  April.  The 
green  leaves  come  out  at  the  fading  of  the  flowers, 
and  continue  till  midsummer.  A  yellow  juice  is 
yielded  bj  the  wImIs  {dant,  posaeiaea  navootic 
and  emetic  properties,  and  is  used  by  the  Ameri- 
can Indians  for  paintinf?  their  persons.  Blood- 
wort  may  very  suitably  be  mixed  with  dog's- 
tooth  violet,  spring  cyclamen,  Pmian  iris,  bolbo- 
oodium,  8isyTinchium,aild  some  other  low-growing 
and  bulbous  or  tuberous  rooted  flon'erirp:;-plant8, 
which  require  the  same  culture. — The  name  blood- 
wort  is  often  popularly  given  also  to  the  large, 
beautiful,  indigenoua,  ftinform- rooted,  Uoodji- 
veined  dock, — Runux  sanguineus. 
BLOODY-TWIG.  SeeDoowooD. 
BLOOM.  The  period  of  the  expansion  or  liv- 
ing freehnm  of  the  flowers  of  heiliaoeoaa  planta 
and  of  the  blossoms  of  trees. 

BLOOM.  A  very  fine  and  soft  powder  on  the 
leaves  and  fruit  oi  certain  plants,  and  particularly 
on  the  leaTBS  of  cahbagsa  and  the  fridt  of  plam- 
treea.  It  is  easily  nibbed  off* ;  it  occasions  a  pe- 
culiar shade  of  colour  -.  it  is  slowly  reproduced  on 
a  leaf  or  fruit  from  which  it  has  been  removed; 
and,  when  seen  through  a  mioroeoope^  it  appears 
to  consist  of  unpolished  granules  similar  tothooa 
of  ft.irch  It  is  insoluble  in  water,  and,  in  con- 
sequence, resists  dew  and  rain.  Some  scientific 
men  regard  it  as  a  resin,  and  others  pronounce  it 
to  be  wax. 

BLOSSOM.  The  flo-.vrr  of  a  fruit-tree.  It 
posseasea  exactly  the  same  phytologicai  character 


as  the  flow  of  any  other  olaas  of  pfauita;  and 

takes  its  distinguishing  name  of  blossom  from 
the  mere  cireumstance  of  its  being  the  forerun- 
ner of  an  edible  fruit.  The  seOTetions  of  a  tree 
are  naoally  most  abundant  jmmedintaly  belbie 
the  fiwmsitiflik  and  diuii^;  the  continimnoe  of  iti 
blossoms;  the  pruning  of  fruit  trees,  in  conse- 
quence, occasions  a  great  enlargement  of  both 
tiie  btossoms  and  the  fruit;  for  these  parts  of  a 
pruned  tree  receive,  in  the  character  of  aneioeM 
of  nourishmi^nt,  the  nlimentary  inice?  which 
would  have  formed  and  fed  the  secretions  of  the 
lopp^-off  boughs. 

BLOW-MILK.  MilkwhidiisAliBinedbrtlw 
method  of  blowing  off"  the  cream. 

]il;()WN.  The  cattle  disease  more  commonly 
called  hoove  and  hoven.  See  the  article  H00T& 
BLOWPIPR  The  name  applied  to  an  inoCn* 
ment,  by  means  of  which  the  flame  of  a  candle 
or  lamp  is  made  to  produce  an  intense  heat, 
capable  of  being  applied  to  a  ^-axiety  of  usefai 
purposes.  Its  most  simple  form  it  tlmt  of  a  ta- 
pering tube,  about  eight  inches  in  length,  and 
curved  nearly  at  right  angles,  within  two  inches 
of  its  smaller  extremity.  At  its  larger  end  it  ii 
nearly  a  qnarter  of  aa  indi  in  diameter,  and  at 
the  smaller,  only  large  enoa|^  to  admit  a  com* 
mon-sized  pin.  It  is  made  of  brass  or  white  iron. 
In  using  it,  the  flame  of  a  lamp  or  candle  is 
turned  aside  from  its  vertic^  to  a  horisoatal  di- 
rection, by  a  stteam  of  air  impdled  upon  it, 
either  from  the  lungs,  or  from  u  double  beHowa. 
The  flame,  in  its  new  direction,  assumes  a  coni- 
cal shape,  and  consists  of  two  parti»,  visible  by 
their  Afferent  ooloars;  the  outer  bdng  leddiih- 
brovm,  and  the  inner  blue.  The  heat  at  the 
apex  of  the  inner  cone  is  the  most  intense,  and 
is  equal  to  that  produced  in  the  best  furnaces. 
It  is  employed  by  the  jewdler  and  goMamith  ia 
the  operation  of  soldering,  and  by  other  artiltf 
who  fabricnte  ?mT(\\  obji-ct?  in  metal;  by  the 
glass-blower  in  making  thermometers,  barome- 
ters, and  other  glass  instruments ;  by  the  sm> 
melW,  and,  indeed,  whoever  it  is  reqalred  to 
subject  a  small  b  dy  to  a  strong  heat. — The  com- 
mon blowpipe  has  uuder^ne  a  variety  of  im- 
provements in  the  hands  of  the  chemists,  to 
wiioee  msearahes  it  has  proyed  aa  axeeliant  aux- 
iliary. These  consist,  principally,  in  providing 
its  stem  with  a  bowl,  or  enlargement,  where  the 
moisture  of  the  breath  may  be  condensed  and 
detained;  in  fitting  tho  smaBer  endsoastsie* 
oeive  a  variety  of  little  caps,  or  hoUow  cooes, 
with  orifices  of  different  diameters,  ns  to  h? 
changed  aooordlag  as  a  flame  is  requirai  more  or 
leas  stnmg;  and  in  vsndeHng  ths  iasfanmiBft 
moie  portable,  by  oonstrooting  it  of  seven) 
pieces,  capable  of  being  taken  apart  and  packed 
up  in  the  space  of  a  pencil-case.  With  a  part, 
or  with  the  whole  of  these  improvements,  it  u 
used  by  the  chemist  to  make  an  aaaminatioa  of 
any  doubtful  mineral  sul  stance,  artificial  alloy, 
orphannaoeatftoaiiNr«paratio&.  ThisheiscapaUe 
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'  of  conducting  frrith  the  aid  of  a  charcoal  sup- 1 
j  port,  aud,  occa&ioDallj,  a  little  borax)  in  a  mo- 
I  meiii*8  tioM,  and  with  fbe  loM  «f  the  niMJleti 
i  imaginable  quantttj  of  tho  tubstance.   To  the 
analytical  cheni)«it  \U  use  ia  indispensable  for 
enabling  him  to  discover  the  principal  ingredi- 
j  ents  in  »  tobatuiee,  proviotti  to  hit  tnlMeqaent 
I  operations  lor  aaoortaining  their  relative  propor- 
tion.  For  an  acconnt  of  the  blowpipe  in  which 
oxjgen  and  hjrdrogen  gases  are  employed,  see 
'  G(»F0inn»-BLOwnra. 

BLUBBER.    The  portion  of  llio  &tty  sub- 
stance of  the  wJialo  which  remains  after  the  oil 
has  been  separated  hy  th  ^  prort  c^  of  boiling.  It 
.  IB,  obt^ued  in  large  quuuiities  at  the  several 
:(  porti  whioh  have  oonnenoii  with  the  whale 
fisheries;  and  when  judiciously  used,  is  an  ex- 
cellent manure.    It  operates  by  giving  out  large 
supphes  of  carbon  and  hydri^en,  to  combine 
'  wtth  the  oigrgeu  of  the  atnosphere,  and  affoid 
I  aliment  to  plants ;  and  it  exerts  a  prolonged  in- 
I  flucQcc,  or  is  what  fanners  call  a  durable  man- 
i ,  are,  in  consequence  of  its  resisting  the  action  of 
water,  and  hut  alowly  yielding  to  tiiat  of  air. 
But,  if  applied  in  its  crude  state,  it  will  destroy 
vegetation;  and  even  if  too  largely  fipplir d  as  an 
ingredient  in  a  compost,  it  will  produce  a  disas- 
:  trous  effect.   A  good  method  of  using  it,  is  to 
I  mix  each  ton  of  It  witii  abont  twenty  tona  of 
[  very  fine  mould,  frequently  to  turn  over  the  com- 
'  post  during  a  period  of  three  or  four  months,  and 
to  q>read  it  on  the  8ur£M:e  of  land  in  autumn, 
sad  ploai^  It  in.  It  on^t  iiot»  howevtt,  to  be 
indiscriminately  applied  to  any  kinds  of  soils  or 
at  any  periods  of  a  rotation,  but  as  n^rly  as 
I  possible  adapted  to  such  a  position  as  the  pre- 
I  parstion  of  lea  ground  far  oats. 

The  late  Lord  Somerrile,  who  was  one  ef  the 
first  agrictilturiftg  to  bring  it  into  notice  as  a 
I  manure,  and  who  applied  it  to  both  the  arable 
and  the  pasture  lan^  of  his  farm  of  Fairmile  in 
Sorrey,  mixed  it  with  sandy  earth  and  aOowed 
it  to  dissolve  in  the  heap;  and  he  found  \ts  action 
to  continue  during  two  or  three  yeur«,  and  to 
produce  prime  crops.   A  farmer,  speaking  of  his 
own  vse  of  It  daring  twelve  ymn,  myt,  **  My 
I  first  essay  was  with  it  in  its  crude  state,  when  it 
destroyed  instead  of  assisting  v^tation.  I  have 
since  made  the  blubber  into  a  oompost,  in  the 
proportion  of  nine  loads  of  earth  to  one  load  of 
I ,  blubber.  My  phm  is,  first,  to  make  a  layer  of 
jl  earth  two  feet  thick,  the  length  anrl  breadth  in 
proportion  to  the  quantity  of  blubber  to  be  made 
ieto  eottpoflk.   This  bjer  of  earth  Is  eetered 
with  blubber*  abeut  one  foot  in  thickness,  on 
:  which  another  layer  is  laid,  and  so  on  alter- 
'  Qitely,  until  the  blubber  is  composted,  covering 
;  1  tbe  whole  three  feet  with  earth,  close  beat  down 
'  tttlis  top  and  sides,  the  same  as  is  done  tose> 
jl  cure  p'^tatoes  from  the  frost    In  this  state,  it 
I  Will  ferment,  wid  the  whole  of  the  earth  becomes 
I  impregnated  with  the  foul  air  of  the  blubber. 
WbeatUi  fsraentation  abates,  whiob  it  will  do 
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t  in  about  two  months,  I  then  turn  the  heap  over 
from  top  to  bottom.  The  bottom  layer  of  earth, 
in  eonsequenoe,  beeomes  the  top  or  cover,  Mid 
will  require  some  addition  to  secure  the  escape 
of  the  air  by  the  second  fermentation.  When 
this  abates,  the  compost  is  again  turned  over; 
and,  after  a  <hifd  fermentation,  beoomss  fit  fbr 
use.  The  mixing  or  applying  lime  therewith,  I 
have  found  detrimental.  I  never  use  this  com- 
post until  it  is  nine  or  twelve  months  old.  In 
this  state,  I  have  applied  to  both  grass  and  tillage 
land  about  10  or  18  loads  of  the  compost  per 

acre,  each  load  wnighing  two  tons;  mid  have 
cut  from  the  grass  land  three  tons  f  f  hay  per 
acre,  and  aftergraaa  in  proportion.  I  iiavc  also 
used  It  to  tiOsge  crops  of  wheat,  beans,  and  po- 
tatoes, on  a  field  of  20  acres  that  has  not  been 
fallowed  for  ten  years  until  this  present  summer, 
but  manured  annually  in  the  above  proportion, 
and  fhMn  wUdi  I  have  reapad  live  quarters  of 
wheat  per  acre,  five  quarters  of  beans,  and  frOBl 
1,300  to  1,500  pecks  of  potatoes,  with  those  crops 
in  succession.  The  land  is  a  strong  clay;  and 
the  only  difficulty  from  COMtaat  cropping  is  in 
keeping  the  land  clean  from  short  twitch  grasi^ 
>f  which,  if  left  in  the  land,  the  blabber  eneoui^ 
ages  the  growth." 

BLUE  (Prussiah).  A  colouring  matter,  of 
a  pure  dark-bine  eolonr,  a  dnU  ftactuxe,  inodor- 
ous and  insipid,  insoluble  in  water,  spirits  of 
wine  or  ether;  it  is  soluble  only  by  the  action  of 
corrosive  aliialies.  The  discovery  of  this  colour 
was  aeoidentelly  made,  in  1704,  bj  Dieshadh,  a 
manufacturer  of  colours,  who,  with  the  intention 
of  preeipitatinf?:  the  colouring  matter  from  coch- 
ineal, with  whioh  alum  and  vitriol  of  iron  were 
diseolved,  procoied  some  sflcsH  ftsm  the  labora- 
tory of  DippeL  This  alkali,  which  IMppel  had 
been  hoa.tini^  with  some  animal  mntter,  produced 
a  beautiful  blue  precipitate.  Dippei,  discover- 
ing that  the  alkali  had  acquired  this  poww  of 
fondng  a  bine  pteoipltate  of  iron  on  account  cf 
its  mixture  with  animal  oil,  soon  leamrd  to  pre- 
pare it  in  a  more  simple  way,  since  all  animal 
substances,  and  even  all  vegetables,  which  oon< 
tain  mudi  asote,  will  give  the  same  result.  It 
is,  however,  necessary,  that  all  the  materials 
should  be  perfectly  pure,  since  the  purification 
would  be  too  expensive.  The  addition  of  alum 
gives  to  this  Une  more  body  and  a  brighter  eol- 
our.  This  blue  substance  is  a  prussiatc  of  Iron 

(52  parts  red  oxvdc-  of  iron,  and  48  of  pnisgic 
acid).  The  alumine  added  amounts  to  from  20 
to  80  per  cent. ;  but  the  greater  the  quantity,  the 
poorer  is  the  quality  of  the  blue. 

BLUEBAT  L  A  variety  of  awned  wheat  for- 
mer^ much  cultivated  in  Somersetshire.  The 
name  blueball  seems  to  allude  to  a  darkish  col- 
our on  the  edge  of  the  hudts  of  ehaff;  or  it  may 
refer  to  the  fall  of  the  awns  from  a  portion  of  the 
ripened  ears,  some  of  the  ears  having  awns,  and 
others  being  naked.  The  variety  is  also  called 
eone>wheat.  See  ttie  article  Wbbat. 
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BLUEBELL  AnyaaftlTB  Britidipkiilwbioh 
prodncM  Uu0  bflU^^iped  flowers.  Two  q>ecie8 
of  campanala,  and  three  species  of  Bqutlls  appear 
to  b«  tho  chief  sharers  of  the  name ;  and  one  of 
these  spe^es  of  squills,  Uie  nuiam  or  noiMm/ta, 
appears  to  share  most  largely  both  this  name  and 
that  of  harebelL  It  grows  wild  in  woods,  on 
Itreamlet  banks,  and  in  other  shadj  places  in  Great 
Britain,  and  is  one  of  the  must  beaatifol  and  fra- 
grant of  our  native  plants, — sometimes  profusely 
adorning  a  considerable  stretch  of  bank,  diflrusing 
an  I  xijiiisite  and  very  delicate  fragrance,  and 
ItKtkiug  almost  like  a  reduced  copy  of  the  dark 
Utto  varietiei  ef  the  oriental  hyacinth.  Its  root 
is  a  white,  coated,  globular,  acrid  bulb;  its  leaves 
are  linear,  channelled,  and  gbining,  and  droop  in 
their  upper  half;  its  flower -stem  is  succulent, 
about  i^Bo  inohcf  long,  upright  in  the  bwer 
ha]^  and  drooping  in  tb«  upper ;  and  ito  flowan 
are  blue,  pendulous,  campanulate,  arranged  in  a 
^ike  like  those  of  a  hyacinth,  and  appear  from 
MiNb  tmJniw.  Tha  iNiIb  loMi  its  acridity  by 
drying;  andfWbsn  redooed  to  powder,  serves  the 
same  purpose  as  gum  arable  in  the  art  of  dyeing. 

BLUEBOTTLE,— botanically  Ce/itaurm  Vifanus. 
A  beautiful  annual  British  weed,  of  the  centaury, 
knapweed,  or  nrert  sultan  genus.  It  grows  in 
com  fields,  rising  to  the  height  of  throe  feet,  de- 
lighting the  florist  with  its  beauty,  l  ut  dj?p;^n5t- 
ing  the  agriculturist  by  its  laughing  indication 

of  Twy  canleaiftnniQg*  Its  root  ii  flbcous  and 
hard;  its  stem  is  whitish  and  firm;  its  leaves 
are  whitish-green  and  narrow;  and  its  flowers 
are  blue,  and  appear  from  June  till  August. 
Tho  plant  ia  Mnnodineo  called  Une4NNUMt,  ocwn- 
dower,  matfelloQ,  wound-herb,  and  hurt-sickle; 
and  is  occasionally  admitted  to  a  place  in  some 
of  the  finest  plots  of  a  villa  fiower-gardcn.  An 
infusion  of  its  flowers  is  slightly  diuretic ;  a  de- 
ooetion  of  them  with  galls  and  copperas  forms  a 
good  writing  ink  ;  and  the  expressed  juice  of 
thcni,  when  mixed  with  a  cold  wjlution  of  alum, 
forms  a  permanent  water-colour  in  painting. 
The  leaves  have  some  popular  reputation  as 
styptics,  but  are  really  worthless. 

BLUE  VITRIOL,  or  Bi  le  Stoxe,— properly 
Sidjthate  of  Copper.   A  metallic  salt,  obtained  by 
evaporating  tlie  cupreous  water  of  lomt  copper 
'  mines,  or  by  roasting  copper  pyrites,  and  exp<w- 
ing  them  to  the  action  of  air  and  moisture  In 
j   the  former  case,  native  sulphurets  of  copper  pass, 
'  by  expoenre  to  a  moist  atmosphere,  into  sulphate 
'   of  copper;  and,  in  the  latter,  the  compound  is 
oxidised,  the  sulphur  acidulates  into  sulphuric 
acid,  and  sulphate  of  copper  is  evolved.  This 
salt  is  largely  crystalline,  beautifully  blue,  and 
I  perflsetly  psllndd  or  Hmitraafparent.  Itihaa 
a  very  acrid,  harsh,  styptic  taste,  is  inodorous, 
I    and  alway  redd<ms  vegetable  blues.    It  acts 
i   very  powertuiiy  and  somewhat  hazardously  as  a 
I  human  medid&e,-^ntemally  as  a  tooie,  an  as- 
tringent,  an  emetic,  and  an  antidote  to  poiaaning 
i  with  laudanum, — and  eztonally,  to  oonsume 


fiingui,  and  to  glw  a  healthy  elimttlaa  to  Indo* 
lent  fiwl  uleen.  In  fiurriery,  it  is  extremely  ose- 
ful  as  a  mild  caustic  nnd  detergent,  and  as  sa 
excellent  ap^cation  to  almost  all  kinds  <^  nkera, 
disposing  them  to  Ileal  iooner  timn  if  tiiey  wene 
plied  with  almost  any  of  the  other  known  reme- 
dies. When  used  in  substance,  it  ought  to  be 
reduced  to  a  fine  powder,  and  spnnkled  on  the 
ulcers ;  but  it  is  beet  used  in  a  etato  of  sdutica, 
— prepared  by  saturating  boiling-hot  water  witk 
the  jM'vvder,  and  used  eithrr  diltitr-d  or  undilutvd 
according  to  the  particular  circumstances  of  each 
case.  This  solution,  especially  if  applied  hot,  is 
probably  tiie  best  known  remedy  ii»r  the  oxootii^ 
tions  and  wounded  ligaments  of  bad  broken  knees 
of  horfK-s  Small  doses  of  blue  vitriol  are  some- 
times administered  internally  to  horses  m  a  t<nuc; 
but  they  are  very  dangerous,  and  ought  not  to  be 
employed.  A  drachm  of  it,  disedved  in  a  little 
gruel,  and  applied  by  rubbing,  i'<  •sometimei?  use-  ' 
ful  in  prolonged  discharge  from  the  uo»tri]s  of  I 
the  ox ;  and  on*  or  two  graint  of  it  have  mnib-  ' 
times  removed  the  sniffles  from  rabbits. 

BOAR    The  male  of  the  swine.    Sec  Hoo. 

BOARD  uF  AOaiCULTURE.  See  Aaaicuir 
ruKAL  Societies. 

BOAT-PLOUGH.  8e«Pu>iroB. 

BOCCONIA.    A  genus  of  tender,  evergreen, 
ornamental  shrubs,  of  the  poppy-flowered  trihf. 
The  frutescent  or  branching  bocconta,  also  called 
flmtecoei^  celandine,  BoeeSiiia  frutmemt,  is  very 
oommon  in  Jamaica  and  several  parts  of  Amer*  { 
ica,  and  was  infrro  kiced  to  Great  Britain  fr itti 
the  West  Indies  in  1 739.  Sir  Hans  Sloane,  in  hu 
Batnral  HiHory  of  Jamaica,  calls  it  greater  ties  ! 
celandine  with  oak  leaves.     It  grows  to  Uie 
height  of  10  i>r  12  feet :  it?  stem  is  straight,  as 
thick  as  a  man's  arm,  and  covered  with  a  white 
smooth  bark ;  several  branches  diverge  from  the  ^ 
top  of  the  stem,  and  are  embellished  with  sltsr- 
nately  placed  leaves ;  the  leaves  are  of  a  fine 
glaucous  colour,  eight  or  nine  inclies  in  length, 
five  or  six  inches  in  breadth,  and  deeply  sinu&Uni, 
eometimes  almost  to  the  midrib;  and  the  flowm 
have  a  whitish  yellow  colour,  and  appour  from  ' 
January  till  April.    This  plant  po^se^ses  singular  , 
beauty,  makes  an  imposing  feature  in  a  odUso> 
tion  of  exotic^  and  ought  to  bar*  a  pfaMS  hi 
ev^ry  tolaraUy  extensive  hothouee.  Uemandet 
informs  us  that  the  Indian  kings  planted  it  in 
their  gardens.   A  yellow  acrid  juice,  nmilar  te  ■ 
that  of  the  greater  oefamdine,  abounds  in  eteiy 
part  of  the  plant;  and  it  used  by  the  Atn>  ricaci 
for  removing  warts  from  the  skin  and  spots  from 
the  eyes.  —  Another  species,  called  the  entire-  j 
leaved,  Boceonia  inteffri/oliOf  was  introduced  to 
Great  Britain  from  Mexico  in  1880;  but  Ifcii^ 
though  also  an  evergreen  and  of  similar  hahitJ 
to  the  fnitefscent  species,  usually  grows  to  tiM 
height  of  only  about  four  feet. 

BOBBHAAYIA.   A  genua  of  tender,  er»- 
green,  ornamental  phuits,  of  the  NyetagiaMi  | 
tribe.  Jiearly  forty  ^Moiei  are  known  to  botaa>  ; 
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Ms',  and  ten  of  thete  have  been  intaMdneod  to 

Great  BritaiiL  The  inhabitants  of  the  Weit  In- 
dies call  the  species  which  grow  in  their  country 
hogireed,  and  ascribe  to  them  manj  excellent 
rirtaes.  The  tuberous-rooted  speoiee  is  reputed 
to  pwMl  tlie  propertiet  of  a  purgative.  One  of 
the  species  earliest  introduced  from  Jamaica 
sends  out  many  diffused  ?tcni?i  of  about  IS  inches 
in  kngth ;  it  has  sm&U  ruuudiuh  leaves  at  each 
jdnt  ef  the  >tem ;  and  Its  flower*  have  «  pele 
red  odour,  and  are  produced  in  a  very  scattered 
manner  upon  long  branching  footstalks  from  the 
Tings  of  the  leaves,  and  from  the  ends  of  the 
iiMMhai.  AiM»UMr  ef  the  caify  introdaoed  spe- 
cies tends  ont  several  stems  from  each  root ;  and 
these  acqMin-  n.  Ivngth  of  .0  or  6  feet,  trail  over 
ail  kinds  of  plants  in  their  immediate  neighbour- 
hood, end  we  mnoh  nttified ;  the  kevee  are 
hsart'diaped,  and  grow  in  mutually  opposite 
pair?,  on  long  footstalks  at  the  joints  of  the 
8t«ras ;  and  the  tiowers  are  yellow,  and  grow  in 
loose  umbels  at  the  extremity  of  the  branches. 
B.  exedm  is  an  ondenhmb  of  about  6  feet  in 
height  from  ?outh  America;  li.  scandfiu  is  the 
climbing  sjxjcies  we  have  just  noticed,  from  the 
West  Indies ;  B.  difum,  II.  procm»ben*j  B.  kirsuta, 
aod  J?.  niMOM,  are  tiailing  evetjgieens,  ef  about 
a  foot  or  18  inches  in  length,  from  India,  Jamaica, 
and  Peru ;  and  the  other  introduced  species  are 
herbaceous  evergreens,  of  from  1  foot  to  3  feet  in 
length,  firam         Spain,  and  South  Ameriea. 

BOQ.  A  superficial  and  quite  recent  geognoe- 
tic  formation  of  nllnvi-i!  earths  and  dead  hcrha- 
oeous  v^etation,  soft,  watery,  and  antiseptic, 
oestdooall J  intermixed  idth  dead  tveee  or  tino- 
tured  with  metallie  oxides,  and  vacying  in  me- 
chanical character  from  pulverulent  or  gravelly 
p^t  to  spongy  and  aqueous  moss.  Que  well- 
defined  variety  of  it  occurs  prinoipally  on  the 
tides  of  moontains,  and  sometimes  on  not  very 
retentive  substrata  in  low-lying  districts,  and 
may  l»e  called  mountain  boe  This  consists 
chiefly  of  the  decayed  roots  and  steins  of  heath 
ind  coarse  grasses,  but  oontaias  soom  earthy 
matter;  it  is  of  a  dark  brownish-black  colour, 
and  produces  heath  and  coarse  gnm*9 :  and  it 
varies  in  depth  from  a  few  incbea  to  three  or 
four  feet.  Another  well-defined  variety  was 
formed  on  the  site  of  lakes^  or  of  prolonged  or 
frf'qiient  over  bondings  of  comparatively  tranquil 
water,  and  may  be  called  lacustrine  bog.  This 
oondtts  of  the  decayed  roots  and  stems  of  aquatio 
plants,  contalos  a  considerable  proportion  of  both 
earthy  and  animal  matters,  is  of  a  blackish  col- 
our, and  generally,  in  its  natural  state,  produces 
aquatic  plants.  The  fens  of  linoolnshire, 
and  KorfoUc,  consist  principally 
of  lacustrine  hog.  and  are  the  most  profitable 
kiud  of  boggy  surface  on  which  the  British  geor- 
gist  can  operate.  A  third  weii-dctiaed  variety 
of  bog  Is  the  weU-lcnown  kind  caDed  flow  or 
fibroQs  bog,  and  often  regarded  as  comprising  all 
tbs  varietios  of  true  beg.  It  consists  chiefly  of 


I  nnmetons  species  of  decayed  or  deeajin^  moei 

I  plants,  with  a  great  predominanoe  ofl^tht^gmm 
obtusifolium  :  it  5^  df^pp  wot,  and  spongy,  re- 
markably antiseptic,  and  quite  or  nearly  free 
from  earthy  ingredients ;  and,  though  sometimes 
ooearriagcB  ^  sides  of  mountains  whidi  have 
a  retentive  subsoil,  it  exists  principally  in  low 
flat  situations,  and  appears  to  have,  in  many  in- 
stances, grown  upon  the  Bur£u$e  of  lacustrine 
bogs.  This  variety  constitutes  Loohar  Moss  in 
Dumfries-shire,  Chat  Moss  in  Lancashire,  and  the 
enormous  and  many-membered  Bog  of  Allen  in 
Ireland ;  it  has  engaged  the  attention  of  the 
most  eminent  georgists,  with  a  view  to  its  re- 
clamation ;  and  it  is  hog  par  exceUence,  or  the 
only  variety  iif  moss  formation  spectilatcd  upon 
in  the  vast  majority  of  schemes  which  have  been 
pronulged,  during  the  last  half  oentnry,  for  bog 
improvement. 

When  any  part  of  the  surface  of  the  earth 
is  so  barren  as  not  to  produce  plants  which 
grow  by  striking  root  in  the  soil,  some  of  the 
oofliaoeoae  lichens  and  smaller  biyums  and  hyp- 
nums,  which  have  no  rostel  to  send  into  the 
Soil  Int  !nT  hold  on  the  surface  with  their 
small  fangs,  and  obtain  their  whole  nourishment 
firam  air  and  watsr,  fiiet  eoonpy  the  grennd; 
and  these  little  vivacious  and  persistent  crypto- 
gams usually  thrive  and  multiply  with  a  rapidity 
proportioned  to  the  constancy,  abundance,  and 
stllhiess  of  die  plashes  and  ponds  of  water  spread 
athwart  the  surface.  When  a  considerable  and 
permanent  snpply  of  water  exi-^ts,  cushions  of 
bryums  and  hypnums^  but  especially  of  Bryum. 
ptiuttre,  begin  tolblltt  m»  the  original  growths, 
and  serve  as  dams  to  detain  more  water.  The 
Sphaffunm  olamfolium,  in  its  several  varieties, 
then  occupies  the  hollows ;  some  very  branched 
kinds  of  lichen  grow  thick  on  every  hillock ; 
some  ef  tiie  ether  pansitieal  and  aqueous  mueot 
and  lichens  lend  their  aid  to  the  accumulation  ; 
and  thus,  in  the  low,  flat,  unproductive  districts 
of  cold  and  rainy  countries,  wherever  water  is 
stagnant  and  husbandry  neglected,  a  tiiick  stra' 
tum  of  liring  moss  is  formed,  which,  by  rapid 
reproduction  above  and  constant  deoay  beloW| 
speedily  creates  an  expanse  of  bog. 

When  the  parasitioal  planls  have  formed  a 
spongy  mass  of  sufficient  thickness  to  retain  a 
Permanent  and  plentiful  stjpply  nf  water,  and 
especially  when  they  have  etiected  some  d^ree 
of  decomposition  in  the  lower  portion  of  the 
mass,  they  beoome  a  fit  soil  Ibr  sturdier  and 
more  accumulative  marshy  plants  of  our  country, 
ph«enugatnoti8  as  well  as  agauious.  The  three 
marsh  species  of  cotton  grass,  in  particular — 
Eriopkerum  pcfytlaehjfonf  R  mUfuM^Uiwm,  and  B, 
})ith€scens — Very  hpeedily  appear  and  flourish,  and 
arc  always  found  in  the  softest  and  wettest  parte 
of  bo^  the  last  in  England,  and  the  other  two 
in  both  Bngbnd  and  Soothnd.  Several  spedee 
of  rushee— especially  Scirpux  c^itoatu,  S.pauci- 
/fonUf  &  earieinut,  ^  ru/uSf  ItoUpii  mimom,  and 
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wnmltiettulit, — •oon  suoc^d,  and  oom- 
municate  solidity  to  the  spot  which  thejooeapy. 
The  roots  of  some  of  these  rushes,  partioularljr  of 
the  attenuated  or  almost  hairy  kinds,  penetrate 
deeply  into  the  ttmtam  of  ib<mm§;  aad,  tloog 
with  the  roots  of  the  cotton-grasses,  constitute 
the  very  durable  substance  which  the  mantifnc- 
turers  of  peat-fuel  coll  ket.  A  yeUow-flowering 
plant  of  Mphodel  tribe,  is  alao  verj  froqiuiit 
in  wet  moss ;  but  it  ceases  to  be  distinguishable 
when  any  stratum  which  contains  it  has  passed 
by  decay  into  peat.  A  number  of  other  marshy 
or  aquatic  phsuogamous  plants  m  fimad  in  the 
strata  of  bogs,  and  have  of  course  contributed  to 
their  formation ;  but  some,  though  almost  uni- 
formly  present,  are  inconspicuous  in  aggregate 
bulk;  and  okhen,  though  ocoanonally  "*t*rHf 
Ittge  oontribationsof  enbetaaoeiare  not  neoeesary 
concomitants  of  the  true  peat-forming  vegctaMi  s. 
One  of  the  latter  class,  Juncns  ^iiarrosm,  lunv  be 
viewed  as  a  sort  of  representative  of  the  others, 
pMrticttlarljr  of  manh  jond;  and  this,  in  conse- 
quence of  its  reqtilring  a  soil  of  a  more  solid  con- 
sistence than  rri  're  moss,  is  found  only  in  bogs 
to  which  age  aud  a  mixture  of  earthy  matter 
have  givm  some  degree  of  solidity;  and  in  bogs 
of  this  dsooription,  it  is  sometimes  a  latige  ingre- 
dient. 

But  though  bog  is  naturally  baaed  on  such 
parts  of  the  sar&oe  of  the  earth  as  are  ineapable 

of  originally  nourishing  any  higher  tribes  of 
plants  than  lichens  and  musci ;  it  is  also  formed 
over  all  soik,  however  fertile,  when  their  power 
of  exerting  fertility  is  obstmcted.  Any.  exten- 
sive stagnations  of  water,  whether  oceastoned  by 
the  fall  of  woods,  the  choking  up  of  streams,  or 
any  other  cause  of  permanent  or  prolonged  ope- 
ration, may  originate  bogs ;  aud  such  stagnations 
have,  in  point  of  Ihct,  given  rise  to  fiurtiie  largest 
proportion  of  the  existing  bogs  which  occupy 
hollow  or  low  tracts  of  country  in  the  several 
divisions  of  the  United  Kingdom.  A  writer  in 
the  PhUosophioal  l^ransaetions,  says,  "  The  Ro- 
mans under  Ostorius,  having  slain  many  Britons, 
drove  the  rest  into  the  forest  of  Hatfield  in  Yorlc 
shire,  which  at  that  time  overspread  all  the  low 
oountry ;  and  the  conqueror,  taking  advantoge  of 
a  atfong  south-west  wind,  set  fire  to  the  pitch- 
trees,  of  which  the  fnrr-'t  vr-A"  chit  fly  composed, 
and  when  the  greater  part  of  the  trees  were 
thus  destroyed,  the  Roman  soldiers  and  the 
captive  Britons  cat  domi  the  remainder,  ex- 
cept a  few  large  ones  which  were  left  growing 
as  rcmembranct're  of  the  destruction  of  the 
rest.  These  single  trees  did  not  long  with- 
stand the  action  of  tlie  winds,  but,  fiiUing  into 
the  rivers,  intercepted  their  currents,  and  caused 
their  waters  to  rise  and  flood  the  whole  flat 
country;  henoe  the  origin  of  the  mosses  and 
moory  bogs  which  were  afterwards  formed  there." 
A  principal  similar  destruction  of  the  portion  of 
the  great  Caledonian  forest  which  sheeted  the 
upper  and  middle  districts  of  the  basin  of  the 


river  Forth,  is  sud  to  have  occaslonsd  tlie  forma- 
tion of  the  crrcnt  bo^s  alon;?  the  course  of  that 
river ;  and  thus,  when  viewed  in  connexion  with 
the  process  of  alluvial  fbnnlSsn  which  liad  th^ 
been  going  on  for  many  ages,  perfectly  acooontsfor 
the  character  of  these  bogs,  anfj  f  jr  the  uniformly 
rich  laud  which  lies  beneath  them,  and  which 
is  obtained  lor  the  purposes  of  culture  by  cutting 
them  away.  The  formation  of  fens  npen  gfsat 
expanses  of  shallow  lake  is  precisely  a  kind  of 
stagnation  to  occasion  the  growth  of  the  ransci, 
the  eriophora,  and  the  cyperaceas;  and  can  be 
very  distinetljxeoognissd  as  tlie  origin  of  flower 
fihiona  bog  in  some  of  thedaft  districts  of  England. 
The  levelliniT  surge  of  some  great  flood  or  series 
of  floods  westward  across  the  vast  limestone  plain 
of  Ireland,  and  tiie  subsequent  cboking  up  of  its 
water-courses  by  the  name  excenof  aquatic  vog^ 
tation  which  may  still  be  partially  witnessed 
aiong  the  course  of  the  rivers  Brosna,  Suck,  and 
Shannon,  afford  a  summary  explanation  of  all 
the  great  phenomena  of  the  enormoos  tracts  of 
bog  aggregately  called  the  Bog  of  Allen, — the 
latter  fact  accounting  for  the  growth  of  the  bogs, 
and  the  former  for  the  flatness  of  their  bed,  and 
the  general  prevalence  beneath  it  of  limestonw 
diluvium  and  calcareous  clays. 

In  all  flats  and  hollows,  which  do  not  possess 
declivities  or  free  channels  for  the  speedy  drain- 
age of  snilhce  water,  a  stiatum  of  moss  aosn 
forms,  lapidty  accamnlates^  always  retains  mnch 
moisture  among  its  fibres,  and  is  often  so  soft  a? 
not  to  be  able  to  support  the  tread  of  quadruped 
or  man.    little  channels  are  gradually  worn 
athwart  tlus  soft  substance  by  the  sbw  but 
steady  flow  of  the  water  of  heavy  rains ;  and 
wlien  the?e  deep-r'n.  they  render  the  face  of  th^j 
mossy  expanse  somewhat  drier  than  before,  and 
ocoa^on  it  to  become  ai  congenial  onl  for  the 
growth  of  heaths.    The  heaths  cannot  grow  on 
moss  when  it  is  distended  by  a  great  excess  of 
water ;  but  they  find  it  eminently  suitod  to  their 
habile  when  it  becomea  aomtwhat  dnined  and 
conaolidated,  and  in  consequence  speedily  appear 
npon  BMch  portions  of  it  as  are  comparatively 
cleared  of  water  by  any  process  of  natural  drain- 
ing.   Bnti  in  the  very  progress  of  their  growth, 
they  choke  up  tiie  little  channels,  occaaion  a  diA- 
fusion  and  stn^mrition  of  surfiaoe  water,  and  event- 
ually though  indirectly  secure  their  own  death. 
The  musci  now  form  a  new  stratum,  to  be  in  its 
torn  tnteiMcted  by  little  channds,  overgrown  by 
heaths,  and  buried  in  decay:  nnd  thus  the  hog 
rises  higher  and  hipher,  in  a  process  of  consiant 
augmentation,  by  alternate  beds  of  such  marsh 
plants  as  are  altogether  aqueous^  and  sneh  si 
prefer  a  comparattviBlj  dry  but  purely  vegetable 
soil.    So  distinctly  and  regularly  are  these  alter- 
nate beds,  in  many  instances,  farmed,  that,  if  a 
perpendicular  section  of  the  upper  or  Imt  par> 
tiaUy  decomposed  portion  of  abog  l>e  exposed  for 
a  year  or  two  to  the  weather,  a  somewhat  proxi- 
mate oomputation  might  easily  be  made  of  its 
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Mere  regetabto  bog  fomemm  nearly  the  same 
flfasMtar  itt  an  ritnaiiona  and  under  all  ooodi- 

tionfi,  varying  only  according  to  its  age,  to  the 
pressure  it  has  undergone,  and  to  the  proportions 
of  t^e  several  planU  of  which  it  is  composed. 
Tel  tiw  wkole  aztantaf  manj  boga  aod  laqp  pov- 
tioDB  of  others  contain  mixtures  of  mineral  sub- 
gtaooes,  and  very  considerably  vnry  in  at  once 
the  quantity,  the  quolitj,  and  the  mechanical 
eoaditiona  «f  tlwM  aabstenoaB.  Springs  whidi 
flow  into  a  bog  frequently  hold  soma  miiMnl  aub- 
sUnoe  in  solution,  and  deposit  it,  in  a  permiinent 
aad  intermixed  form,  in  the  bog.  Some  springs, 
fye  impregnate  a  hog  with  Hme,  or  de- 

posit in  it  a  mixture  of  calcareous  earth ;  others 
impregnate  portions  of  a  bog  with  sulphur,  and 
occasion  peat- fuel  dug  from  them  to  emit  a  sul- 
phurous smell  during  combustion  ;  and  others 
dseply  im]Mr^;ii&to  peits  ef  bogi  tritli  iron,  and 
cause  the  ashes  nf  their  peat  to  have  a  rusty  red 
colour,  indicatinL'^  th^^  presence  of  oxide  of  irfm. 
Bat  by  far  the  largest  and  nioet  important  kind 
of  aiinenl  admiztue  ia  that  of  eartlia,  owried 
over  the  surface  of  successive  strata  of  bogs,  by 
land  floods  from  higher  adjacent  grounds.  When 
a  large  extent  of  comparatively  high  ground  dc- 
diaea  toward  a  flat  hag,  the  flow  of  water  ftom 
it  is  great  and  powerful  dps  i  nds  in  floods  or  tor- 
rents at  every  henry  t  ill  of  rain,  spreads  along  the 
border  of  the  bog  the  alluvial  accumulaticms  of 
day,  sand,  and  gravel,  with  whieh  it  is  laden, 
•ad,  making  gradual  adTanoes,  eometimes  makes 
earthy  dr-pdclt.-;  ntliwart  rvi^w  pi'irtion  of  t.lio 
niriace.  After  the  alluvium  acquires  Bufiicient 
thickness  to  consolidate  the  mass,  the  parasitic 
iBiisel  and  the  eriophoraand  <7pmoeaa]idolher 
marsh  plants  perish ;  and  land  herbage  succoeds, 
more  or  lees  adapted  to  pasture,  according  t  a  the 
oumparative  freedom  of  the  surface  from  excess 
ef  water.  Mere  iregetable  moss,  spongy  and  sa- 
turated with  moisture,  is  the  mc^t  useless  and  im- 
practicable kind  of  bog  ;  and,  on  the  oth^r  hnnd, 
moss  which  baa  become  naturally  consolidated,  first 
with  an  aflvvial  deposit,  and  next  with  a  tward 
of  bmd  herbage,  is  the  most  valuable  and  the 
least  refractory.  It  yields  from  its  lower  strata 
a  solid,  warm,  and  lasting  fiiel ;  it  affords,  after 
expome  Ibr  tome  time  to  the  weather,  a  variety 
of  peai-earUk  which  makee  an  esodlent  ingredi- 
ent of  compost-raanure ;  it  i'^  ra^jily  convertible, 
athwart  its  surface,  into  v;l1u  ibie  meadow  or  pas- 
ture; and  it  can,  at  no  great  expense,  be  ren- 
deied  good  eoQ  for  the  frnitftil  outtitation  of 
both  green  and  cereal  crops. 

The  formation  of  mmf  bogs  npon  shallow  pr.r  Is 
or  lak^  is  rendered  probable  by  the  resemblance 
ef  ih^r  dte  to  the  heustrfne  expaation  of  a  river- 
course,  and  almost  or  altogether  ecitain  by  the 
existence  of  bods  of  shells  and  cnlf^areons  marl  at 
their  bottom.  The  probable  process  of  the  for- 
Bsatlonia  thai  Hated  In  the  Report  of  the  Ord- 
nance Survey: — f*A  shallow  pool  induced  and 
^voued  the  vegetation  of  aquatie  planti^  which 


gradually  crept  in  from  the  bofdere  townA  the 
deeper  eoitre.    Mud  aeoomnhted  round  their 

root  and  stalks,  and  a  spongy  semi-fluid  moss 
was  thus  formed,  well-fitted  for  the  growth  of 
moss,  whicii  now,  especially  sphagnum,  began  to 
Inzoiiate.    Thia,  abeorUng  a  large  quantity  of 
water,  and  continuing  to  shoot  out  new  plants 
above,  while  the  old  were  decaying,  rotting,  and 
compressing  into  a  solid  substance  below,  gradu- 
ally replao^  the  water  hy  a  maes  of  YegetaUe 
matter.    In  this  manner,  the  marsh  might  be 
filled  up,  while  the  central  or  moister  portion 
continuing  to  excite  a  more  rapid  growth  of  the 
moss,  it  would  he  gradually  ndeed  above  the 
edges,  until  the  whole  snrfiaoe  had  attained  an 
clrvntion  BufFcirnt  to  diBchnrgc  the  surface- 
water  by  existing  channels  of  drainage,  and  cal- 
culated' by  its  slope  to  facilitate  their  pasttge, 
when  a  limit  would  be  In  aome  degree  let  to  ita 
farther  increase."   The  surface  strata  snmctimcs 
became  a  floating  mass  by  the  dcrnr  of  the  roots 
which  were  attached  to  the  ground ;  and  they,  in 
a  great  degree,  oonaiet  of  long  interlaced  fibrei^ 
which  the  Irish  separate  from  the  rest  of  the 
}\og,  and  call  old  wives'  tow.    The  decomposed 
roots  and  vegetable  fibres  constitute  a  paste  of 
Uaek  mud,  not  heavy  enough  to  dnk  to  the  bot- 
tom, and  ao  mixed  with  the  water  below  the 
floatincr  pnpf'rficial  stratx  us  to  constitute  what 
is  termed  a  quaking  bog.    The  vegetation  on  the 
surface  of  the  floating  itnla  hae  often  the  appeav- 
anoe  of  green  tward;  and  the  roote  are  somo- 
timrs  Fn  strong  and  mattrd  as  to  form  an  elastic 
web-work  sufficient  to  bear  the  light  and  lajnd 
tread  of  an  expert '  bog-trotter.' 

The  TegetaUe  mateiUJof  hoga  doesnot  ftrment 
and  decay  in  the  rapid  manner  of  land  herbage, 
but  is  slowly  decomposed  in  a  similar  manner  to 
the  duramen  or  perfect  wood  of  trees.  The  upper 
•trata  of  every  bog  whidi  htt  not  heoome  car- 
peted with  alluvium,  or  otherwiae  deprived  of  ita 
purely  mowy  character,  are  always  in  a  living  or 
but  very  slightly  decayed  state ;  and  the  strictly 
siiperfidal  Btratum  ii  never  older  than  a  dngle 
year,— tiie  superficial  atiatom  of  any  one  year 
being  succeeded  by  a  new  growth  in  the  next. 
The  resistance  of  putrefaction  on  the  part  of  the 
upper  strata  is  the  main  reason  why  they  cannot, 
in  thdr  natural  etalo,  yield  nourishment  to  land 
plants ;  and  it  is  occasioned,  not  by  any  acid  or 
peculiar  chemical  principle  in  the  stretn.  but  by 
the  special  organic  constitution  of  the  moss 
plants,  by  their  great  elaatidty,  aad  by  their 
acting  in  both  their  living  and  their  half-decayed 
state,  as  sponges  for  retaining  large  quantities  of 
water  in  a  stagnant  condition.  Mosa,  while  un- 
decaycd,  is  specifically  lighter  than  water;  while 
decaying,  decreases  in  lightness  and  bulk ;  when 
fully  decayed,  is  comparatively  compact,  and 
somewhat  heavier  than  water ;  and  when  reduced 
to  its  final  condition,  is  deprived  of  all  tttch  por- 
tions as  can  be  dimolved  in  water  and  carried 
off  hy  alow  current^  retains  meet  uf  the  ingredi- 
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ent«  whiob  wm  dftpoaited  m  aUnvitiiii  or  inter- 
iiiixed  bj  minenl  impiregnatioii,  and  is  at  once 
heavier,  more  consolidated,  and  farther  removed 
from  organic  character  than  more  fullj  decajed 
HUMS.     Such  portioiM  of  tiio  1 11088  plaatt  as 
are  aolublo  ia  water  during  the  progre^  of 
,  their  decay,  may  be  made  to  contribute  nourish- 
ment to  useful  vegetation ;  and  such  portions  as 
ouwt  powerfully  resist  putrefaction,  may  be  acce- 
lerated in  their  decompoation,  and  fornd  into  a 
condition  of  fitness  for  the  partial  sustenance  of 
useful  plants,  by  top  dressings  and  intermixtures 
of  earthy  substances.    When  a  deposit  uf  allu- 
▼ium  is  mado  on  the  border  of  a  bog  bj  laad- 
I  streams,  or  a  top  dressing  is  spread  on  its  interior 
surface  by  the  hand  of  georgic  improvement,  an 
increase  in  fertility  is  soon  observable,  both  too 
rapid  in  progress  and  too  huge  in  amount  to  be 
I  poasiblr  produced  by  tbe  mwe  prossnoe  of  the 
[  earthy  matters,  or  ascrihable  to  any  cause  but 
j  their  decomposing  power  upon  the  moss-plants. 
I    The  aggregate  extent  of  bog  in  Oteat  Britain 
!  and  Ireland  is  so  exceedingly  great,  and  at  the 
same  time  so  widely  spread,  as  t'^  render  it  emi- 
;  nently  worthy  of  the  attention  of  many  farmers, 
.  most  landlords,  and  all  scientific  georgists.  The 
mountain  bogs  of  Scotland  are  very  abundant  in 
■  most  of  the  highland  districts  ;  hiit,  '.rith  few  ex- 
ceptions, are  capable  of  only  slight  improvement 
fur  the  purposes  of  upland  pasture.    A  great  ex- 
{  tent  of  bog  of  various  oharaotcv,  fipom  mooibad 
'  to  flow  moss,  lies  dispersed  throughout  many 
I  parts  of  the  Scottish  lowlands,  particularly  in 
Aberdeenshire,  Kincardineshire,  and  the  districts 
I  of  Garriok  andGallovaj.  A  eondderable  aggre- 
gate of  deep  flow  bog  stretches  along  the  banks 
of  the  middle  part  of  the  river  Forth,  and  was, 
iu  one  part,  the  scene  of  the  celebrated  bog-im- 
proTing  operations  of  BlaiF-Dnunmond;  and  a 
very  extensive  flow  bog,  in  several  respects  the 
I  most  curious  in  the  three  Icingdoms,  and  bearing 
;  the  name  of  Lochar  Moss,  occupies  the  site  of  a 
great  quondam  arm  of  the  sea  in  Dumfries-shire, 
(  down  to  the  shore  of  the  Solway  frith. 

Mountain  bogs  abound  among  the  uplands  of 
Northumb'^rland,  tlie  mountains  of  W.ilf>s>  the 
,  great  hiUy  range  uf  the  south  of  Koglaud,  and 
sone  of  the  hilly  portions  of  the  English  midland 
I  counties.  A  vast  traot  of  laonstrine  hog  expands 
around  the  region  of  the  Bedford  lievel,  princi- 
I  pally  in  the  shires  of  Cambridge  and  Lincoln.  A 
I  tract  of  flow  bog,  about  six  n^les  in  length  and 
three  mUes  in  extreme  breadth,  is  traversed  by 
the  railway  between  Liverpool  and  Manchester. 
y  and  exhibits  a  vast  accumulation  of  pure  moesy 
I  natter,  without  tlie  i^gfateet  admixture  of  sand, 
,  gravel,  or  any  other  earth. 

But  Ireland,  as  all  fame  has  long  ago  pro- 
claimed, far  exceeds  Groat  Britain  in  the  propor- 
tion which  its  bogs  maintain  to  the  rest  of  its 
territorial  area.  The  Irish  bogs  are  exoeedingly 
;  variable  in  drjpth,  wetness,  and  consistency;  but 
the  larger  proportion  are  either  quite  level  or  | 


very  slightly  sloped  bogs,  sitoated  in  low  pUns 
or  athwart  the  far-spread  snmmits  of  low  table»  |i 

lands ;  and  many  of  these  are  completely  saturated 
with  water,  spouty,  fennish,  and  intermixed  with 
quagmires ;  wldle  most  are  reddish  in  odour, 
spongy  in  Otmsislency,  the  same  in  character  u  j 
the  flow  mM??e8  of  Of -at  Britain,  and  distioo- 
tively  designated  by  the  Insh  red  bogs.   Moan-  ^ 
tain  bogs  lie  at  nearly  all  idtitoddS  above  sea*  • 
level,— from  the  skirts  of  the  mere  hills  to  lis 
higher  acclivities  of  the  Inftipst  m-nntains ;  ind  | 
thpy  consist,  for  the  most  part,  of  thin  ;:h'='«>t-fi  or 
strata  of  peaty  matter,  dry,  hrm,  and  easily  re-  j  i 
daimed.  The  Oommisrioiiars  appointed  to  ia- » 
quire  into  the  nature  and  extent  of  the  bogs  of 
Ireland,  say,  "  A  portion  of  Ireland,  of  little  more 
than  oae>fourth  of  its  entire  superficial  extent, 
and  indaded  between  a  line  drawn  ftom  WieUow- 
Head  to  Oalway,  and  anoUier  drawn  from  Howtb*  || 
Head  to  Sligo,  comprises  within  it  ahont  tax-  ,' 
sevenths  of  the  bogs  in  the  island,  exclusive  of 
mere  mouittain  bogs,  and  bogs  oC  less  extent  Ihsa 
500  aorai,  ia  its  form  resembling  a  broad  Ml 
drawn  across  the  centre  of  Ireland,  -s^-ith  its  nar- 
rowest end  nearest  to  the  capital,  and  gradoallj 
extending  in  breadth  as  it  approaches  to  tiw 
western  ocean.  l%is  great  division  of  the  island, 
extending  from  east  to  vcc-t,  is  traversed  hj  the 
Shannon  from  north  to  south,  and  is  thus  divided  , 
into  two  parts ;  of  these  the  division  to  the  wett*  . 
ward  of  the  river  oontains  more  than  doable  the  ' 
extent  of  the  bogs  which  are  to  be  found  in  the 
division  to  the  eastward  :  so  that  if  we  suppoM 
the  whole  of  the  bogs  of  Ireland,  exclusive  of  | 
mecemouttldnbogiaidof  bofsnnilerfiOOaeras^  ,i , 
to  be  divided  into  twett^  P*Hb^  we  shall  find  I 
about  sevpntpon  of  them  comprised  within  the 
great  division  we  have  now  described,  twelve  to 
the  westward,  and  five  to  the  eastward  of  the 
Shannon,  and  of  the  remaining  three  parts,  about 
two  are  to  the  south  and  one  to  the  north  of 
this  divison.  .  .  •  Most  of  the  bogs  which 
lie  to  the  eastward  of  the  Shannon,  and  wtiA 
oooupy  a  oonsiderahle  portion  of  the  King'i 
county  and  county  of  Kildare,  are  generally  . 
known  by  the  name  of  the  Bog  of  Allen  ;  it  most  j 
nut,  however,  be  supposed  that  this  name  is  ap-  j 
plied  to  any  one  great  menss ;  on  the  eontiaiyt 
the  bogs  to  which  it  is  applied  are  perfectly  dis- 
tinct from  each  other,  often  separated  by  hiph 
ridges  of  dry  country,  and  inclining  towards  dif-  ' 
ferent  rivers,  as  their  natural  direetieBs  te  | 
drainage,  and  so  intersected  by  dry  and  cnltivatel  i 
laui  that  it  maybe  affirmed  generally  there  is 
not  a  spot  of  these  bogs  to  the  eastward  of  the 
Shannon,  so  mueh  as  two  IHsb  adlss  ditlaat  | 
from  the  upland  and  cultivated  dislriots."  The  { 
total  extent  of  the  red  or  wet  champaign  bugf  of 
Ireland,  including  an  estimated  amount  of  the 
multitudinous  small  on^,  is  1,576,000  acres ;  and 
the  total  exteat  of  peat  soil,  lenniqg  the  osesriai 
of  mountains,  is  l,2r>.5,000  acres. 
The  depth  of  the  flow  bogs  of  Scotland  is  cam- 
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oMiilj  fim  4  to  6  fie^aoaal&M 

and  veiy  rarely  more  than  SO  feet ;  but  that  of  the 
red  bogs  of  Ireland  is  seldom  less  ih^n  12  feet, 
some^es  about  42  feet,  and  on  the  average  about 
«  fbei  "The  bog,**  say  the  Iiiah  OomniMioB- 
ers,  in  nfatnoe  to  the  tetl«r,  **  wiei  uMterially 
in  its  appearance  and  properties,  in  proportion 
to  the  depth  at  which  it  lies.  The  upper  surface 
if  ooftrei  witli  mom  of  vifrioas  species ;  and,  to 
die  depth  of  ftbout  ten  feet,  is  composed  uf  a  mass 
of  the  fibrpB  of  similar  vegetables  in  different 
stages  of  decomposition,  proportioned  to  their 
depth  from  the  tur&ee,  geaoallj  however  too 
^pea  in  their  testuiw  to  bo  ippUed  to  the  pur- 
p-fsos  of  fuel.  Below  this  gencmlly  lies  a  light 
blackish- brown  turf,  containing  the  fibres  of 
nK»8,  still  viitible  though  not  perfect,  and  ex- 
tending to  a  ftirther  dopth  of  povfaopo  im  M 
under  this.  At  a  greater  depth,  the  fibres  of 
vegetable  matter  Cease  to  b»'  visible,  the  colour 
of  the  turf  liecomes  blacker,  and  the  substance 
mvflh  more  oompneti  its  propertiM  «•  tuA.  in«M 
Taloable,  nud  gndunllj  imrroiiing  in  the  degree 
of  blackness  and  compactness  proportionate  to 
its  depth.  Near  the  bottom  of  the  bog,  it  forms 
a  hbck  muB,  wbidi  when  dry  hnt  a  ttrong  ro- 
mnbluice  to  pitch  or  bitmninous  coal,  having  a 
conchoidal  fracture  in  every  direction,  -with  a 
black  shining  lustre,  and  susceptible  of  receiving 
aeomldonlde  polUii.*'  In  'Pim  IX,  vet  %  viofw 
and  explanations  of  a  section  of  a  turf-bank  in 
the  K  >fT  of  Allen,  which  particularly  elucidate 
this  Blatetnent,  aud  at  the  same  time  aiford  some 
illoitntioiiof  the  general  account  we  have  given 
of  the  f(»nn«tion  of  bogs. 

The  question  of  the  reclamation  of  bogs  has  been 
a  subject  of  keen  debate,  and  cannot  be  recrarded 
ss  yet  settled.  The  Commissionen  on  the  Bogs  of 
Ireland  say,  It  anj  nnturally  be  expeoted  that 
we  should  express  our  opiiiiorj  whether  any,  and 
what  general  measure  sliould  be  adopted  to  fox- 
ther  the  reci&matiou  of  this  great  extent  of  land, 
It  pieMst  00  oaprafitable,  and  which  the  eon- 
current  testimony  of  every  person,  except  one, 
whom  we  have  employed,  represents  n«  not 
merely  susoeptible  of  improvement,  but  as  pro- 
miiing  to  afford  a  gieater  profit  on  the  <q^tion 
than  perhaps  any  other  applioalion  of  Igricul- 
tunJ  skill  and  capital.  Varioue  m  are  the  modes 
of  improvement,  and  the  estimate  proposed  by 
oor  dillbnnt  engineers,  we  oomSdtr  that  thafiitr 
average  of  their  opinioni^  that  by  an  ezpenditure 
of  finm  £\  to  £i^>  pt^r  acre,  the  reclanmtion 
would  secure  to  the  improver  a  permanent  rent 
of  from  10  to  16  per  oent.  on  the  expenditure. 
Some  of  then  an  whose  judgment  we  place  great 
reliance,  are  even  of  r  pinion,  that  the  whole  of 
capital  employed  would  be  returned  by  the 
prodooe  of  the  first  crops  m  hich  effected  the  im- 
provement. Sopporing,  then,  the  capital  em* 
ployed  to  be  finally  lost,  still  the  rent  obtained 
Hould  abundantly  compensate  for  its  application ; 

►ut  on  the  other  supposition,  of  the  capital  itself 


being  repaid,  it  woold  follow  that  the  rent  would 

finally  become  the  reward  meiefy  <rf  the  skill  and 
labour  of  the  improver.  Nor  is  it  on  mere  theo- 
retical speculation  that  these  premises  are  rested. 
Omr  a^[liwerB  nnifbrmly  adduce  tiw  example  of 
hundreds  of  acres  actually  improved  within  th«r 
respective  districts,  to  justify  their  estimates.  It 
may,  perhaps,  then  be  inquired,  why  all  these 
bogs  mt  long  eince  been  improvedl  or  it 
may  be  aaeerted,  that  their  preeent  deedation  in 
the  midst  of  so  much  apparent  induccmi^nt,  5?  in 
it&elf  a  sufficient  proof  that  such  premises  must 
be  practically  fallacious.  We  are  wnvinoed, 
however,  that  this  oiroumotanoe  may  be  other- 
wise accounted  for,  and  that  it  is  not  to  physical 
obstacles  that  the  present  situation  of  these  wastes 
is  principally  to  be  ascribed.  The  arable  lands 
anmnd  the  extranitiee  of  each  bog*  belong,  prettf 
generally,  to  a  great  vnfiety  of  proprietors,  the 
mearings  of  whose  e8tate«,  it  is  generally  admit- 
ted, must  be  contained  withiu  the  area  of  the  in- 
terior bog,  but  the  precise  eitoation  of  which  it 
seldom  ascertained.  The  external  booadaiy  of 
the  bog  forms  a  turf  bank ;  the  interior  if;  a  quag- 
mire, in  its  pree^t  state  inapplicabiu  to  any 
ether  purpose  than  the  aflbrding  a  very  ecanty 
summer  paetnie  to  a  few  wandering  cattle,  who 
are  turned  in  to  pvek  fi)r  it,  nt  thf>  risk  of  being 
loet,  The  oulttvators  who  occupy  the  contiguoue 
flame  have  nenaDy  annexed  to  the  enjoyment  of 
the  lands  a  right  of  tnming  in  their  cattieon  the 
part  of  the  bog  adjoining  to  their  respective 
farms ;  and  when  these  are  tempted  by  hunger  to 
wander  further,  reciprocal  convenience  forbids 
ite  being  coniideeed  as  a  t  wnpaei.  TlieeeftnnerB 
have  usually  terras  of  lives  or  years  in  their  hold- 
intr*  too  short  to  t^mpt  them,  even  if  possessed 
of  capital  and  of  skili,  to  ^ter  on  the  permanent 
improvement  of  tlw  beg,  wUle  they  are  yet  abnn- 
dantly  sufBcient  to  render  such  an  operation  im- 
practicable for  the  landlord.  The  landlord  has 
demised  to  the  tenant  a  vague  possession  uf  what 
lie  eoasidered  ef  little  or  no  nUne ;  the  ehortneee 
of  the  tenure  obUges  the  tenant  to  leave  his 
hcldintr  in  its  nnprofitalde  state  ;  but  were  the 
landlord  to  propuse  to  improve  it,  the  tenant 
having  a  present  right  to  prevent  him,  that  right 
would  become  valuable  just  in  proportion  to  the 
intended  exertions  of  the  landlord,  and  would  in- 
evitably be  set  up  by  the  tenant." 

A  writer  in  J^IacCuUoch's  Statistical  Account 
of  the  Britiih  Umpire,  laye,  by  way  of  critiqae 
on  this  statement  of  the  Conmiissionorfi,  "The 
bogs  arc  generally,  indeed,  at  such  an  elevation 
above  the  sea  as  to  allow  of  drains  l»eing  cut  to  a 
depth  enScient  to  permit  the  eeeape  even  of  the 
bottom  water.  But  the  Gommiarionen  obeerve, 
that  '  the  bogs  partake  of  the  nature  of  a  sponge, 
and  are  completely  saturated  with  water.*  Al- 
thougli,  therefore,  a  vent  were  made  for  the  bot- 
tom water,  it  does  not  follow  that  the  water  held 
in  suspension  by  the  bog  conld  also  be  carried 
off.    On  the  contrary,  experience  shows  that, 
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when  drains  are  cut  through  a  bog,  though  at  no 
considerable  distanoe  from  each  other,  the  inter- 
mediate portion  continues  nearly  as  wet  as  ever. 
Bat  tupponng  that  this  apparently  intnperable 
difficulty  were  overcome,  and  that  the  bogs  were 
completely  drained,  Btill  we  have  to  inquire 
whether  any  advantageous  result  would  fuUow. 
Acoordiag  to  Mr.  Wakefidd,  the  draiiuige  of  the 
bogs  would  render  them  '  masses  of  dxy  inert  v«ge- 
table  matter ;  and  unless  some  means  were  discov- 
ered of  bringing  it  into  a  state  of  putrefiicticm,  one 
might  M  wdl  ftttempi  to  ooltivate  an  immense 
wool-pack/  The  fact  is,  tltftt,  in  the  present  state 
of  the  bogs,  nothing  but  a  covering  of  earth,  clay, 
marl,  or  Umestone  and  gravel,  will  do  any  good  ; 
and  thia  can  be  applied  better  without  Urge  sur- 
face drains  recommended  by  the  Gommianoners, 
than  with  them.  The  elaborate  estimates  given 
in  the  reports  of  the  engineers  employed  by  the 
Commiflrionen  of  the  expense  of  draining  and 
imj^ying  bogs,  ace  altogether  hypothetical,  and 
are  entitled  to  very  little  weight.  Had  a  single 
extpnojve  hns  bm-n  drain-'^f?  by  ppeculators,  and 
brought  lutu  a  state  ul  protitabie  cultivation, 
there  would  have  beea  some  foundation  to  go 
upon.  This,  however,  has  not  been  done ;  and, 
tUiit  be  do!if\  there  are  plainly  no  data  to  refer 
to  in  relation  to  thia  subject  on  which  any  reli- 
anoe  ean  be  aafidj  fUmoed.  We  do  not  mean  to 
insinuate  that  we  look  upon  the  ooltivation  of 
the  bogs  of  Ireland  as  impracticable;  should  the 
wealth  of  the  country  increase,  they  will,  no 
doubt,  be  gradually,  though  we  belies  wry 
slowly,  radioed.  At  preeent,  however,  we  eon* 
fess  it  appears  to  us  that  thore  are  no  grounds 
for  thinking  that  their  cultivation,  if  undertaken 
upon  a  great  scale,  would  be  otherwiae  than  ruin- 
ous. Bven  in  Gr^t  Britain,  moit  of  thoae  who 
have  distinguished  themselves  by  attempts  at 
hog  improvement  have  been  heavy  I'l^ers.  Blair- 
iiruuuuoud  moss,  iu  Perthshire,  iias  not  been  im- 
proved bat  eztenninated.  And  it  ia  abundantly 
obvious  that,  in  Ireland,  the  chances  of  km  from 
any  publio  improvement  would  be  inoemparably 
greater." 

Sir  C.  0.  Honteaih,  Bart.,  of  Cloaeb«m,aw«U> 

known,  eulightcned,  extensive,  and  most  suooesi- 
fnl  L't'orgist,  fully  admits  nil  the  dilTiculties  and 
pecuniary  hazard.s  ut  the  various  methods  of  bog 
improvement  suggested  previoas  to  1838,  and 
yet  baa  oonidenee  that  ijl  iow  bogs,  aa  well  as 
all  thr-  wnr?t  vririeties  of  lacustrine  bogs,  may, 
by  a  new  metiiod,  be  certainly  and  economically 
reclaimed.  Ue  states  that  he  would  so  fol- 
low previoQB  impiovera  aa  to  drain  off  the  aatrin* 
gent  water  from  any  flow  bog,  in  ordt-r  to  cfin- 
solidate  the  upper  stratum  nnd  nrrcst  its  growth, 
aud  to  apply  quicklime  aud  eartiiy  matters  in 
order  to  aooelerate  ite  deoompoaition  and  animi- 
late  it  to  the  nature  of  our  more  prolific  soils ; 
and  he  adds,  "  All  this  and  no  more  has  been 
done  already,  and  yet  ii  is  found  inferior  to  the 
or  ftn  bog,  and  It  BtiU  oonsidered  a  danp 


gerous  subject  for  the  investment  of  capital.  The 
cause  of  this  is  a  subject  worthy  of  inquiry,  mi 
one  which  does  not  appear  to  have  been  hitherto 
aoeounted  for.  The  fiDllowing  ia  my  view  of  it 
.Uthough  we  may  have  succeeded  in  assimilating 
the  soils,  still  there  exists  a  material  difference 
between  the  subsoils.   In  the  ^se  of  the  lacus- 
trine hog,  there  la  more  or  km  earthy  matter  lo  ' 
the  very  botlOBi,  by  whidh  a  dne  circulation  ct 
moisture  is  promoted, — a  circumstance  which,  in 
niy  opinion,  is  of  the  greatest  importance  to  both 
soils  and  aubeollB.  &it,  in  tiie  eaie  of  the  flow 
bog,  all  below  the  soil  is  a  mass  of  dead  inert 
peaty  matter,  almost  imperviona  to  Ttioisture  and 
air ;  and  the  moisture  it  does  contain  mu&t  be  of 
an  astringent  and  pemidous  quality,  and  injuri- 
ous to  vegetation.   In  order  to  remedy  this  eviL 
I  would  propose,  after  the  bog  has  been  drained 
and  consolidated,  to  lay  an  artificial  subaoil  of 
clay,  sand,  and  (pravel,  three,  four,  or  more  inches 
in  thioknen,  at  the  deptii  of  about  eight  indui 
under  the  surface,  so  as  to  cut  off  all  connexiau 
with  the  lower  portion  of  the  Ixig.  By  this  ineaiM 
oil  the  pernicious  moisture  rising  from  below  will 
undergo  an  important  diemieal  dmnge  in  its 
passage  through  the  subsoil.   The  subcoil  wiO 
also  make  the  soil  more  firm,  and  whenever  we 
see  bog  resting  on  a  sufficiently  earthy  subsoil, 
we  generally  6ud  it  produotive,  unleos  the  aofl  is 
very  ferruginous.   The  maanie  will  hare  men 
effect.    The  soil  will  docompoee  more  {rop\y  es- 
pecially if  an  inch  or  two  of  its  surface  has  beea 
homed;  and  it  wilt  uldmaftdy  be  converted  into 
a  rioh  moory  loam,  fit  for  the  cultivation  of  most 
crops,  e'^porially  if  it  has  had  a  due  admixture  of 
earthy  matter,  and  certainly  iu  the  case  of  aa 
artihcial  subsoil  much  less  wiU  suffice    If  thea 
my  viewo  are  oorreot,  thia  would  be  a  pennanent 
improvement  to  bog,  and  on  that  account  would 
amply  repay  any  additi'mnl  expense  which  would 
be  incurred  over  ordinary  methods,  which,  iu 
ftot,  have  beea  raoatfy found  ineffeeCuaL  Ihavs 
little  doubt  that  a  Ihir  trial  would,  in  a  few  yean, 
demonstrate  its  complete  success ;  and  thus,  by  ^ 
and  by,  we  would  see  some  millions  of  acres  : 
dreary,  dull,  wortiileie,  waste  bog,  oonmted  into 
rich  smiling  com  fields  and  meadows,  and  th« 
climate  improved.    I  allude  more  particularly  t?) 
Irehiud.    It  is  a  remarkable  lact,  that  wherem 
bogs  occur,  especially  in  thia  oountry,  the  elo-  \ 
ments  for  their  improvement  are  at  hand.  Wi; 
have  here  in  our  diluvial  dopi^i^itg  the  best  <Tf 
clay,  gravel,  and  sand,  for  the  purpose,  beiag  , 
oiiieily  of  a  calcareous  nature.   On      verge  of 
Iioohar  Heei,  if  my  memory  ia  ooireot,  are  de- 
posited abundance  of  materials  from  the  prr- 
wackc  and  new  red  sandstone  formation,  admi- 
rably adapted  for  its  improvement.   As  a  means 
whidi  thia  would  afford  of  ameliorating  the  ooa- 
ditiou  of  the  labouring  classes  of  this  natoraUr 
highly -iavoured  country,  it  ia  aupei^aoas  to  j 
speak."  * 
TheuBeofb^aatuibaiyhaaftuqnMitljbeeB  ■ 
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Biged  as  a  reason  for  not  attempting  to  improve 
Umb;  but  if  property  mrad,  ia  rnUf  a  aCrong 
indlMMiiMilt  to  the  reolamation  of  at  least  all 
I  large  bogs.   Turf  for  ftiel  can  at  present  be  ob- 
1  (ained  from  only  the  borders  of  these  bogs,  their 
I  interior  being  reiMiavdiudeH  and  svmi  iniMes- 
j  rible  bj  exoessiye  moisture ;  bat,  mn  t1l«J  re- 
[  cla-.Ticd.  turf  might  he  ctit  from  r?>««ervof!  pendi- 
I  oies  in  mj  part  of  them,  and  in  oonaequenoe  ob- 
I  tained  in  an  Imndrsdfold  or  even  Ihooaandfold 
greater  quantity.   The  subject  of  bog-fuel  affects 
;  all  Ireland,  all  the  Scottish  Hebrides,  mnch  of 
I ,  the  Scottish  Highlands,  and  a  considerable  por- 

I  tion  of  the  British  Lowlands;  and  it  possesses, 

II  ia  these  distriete,  an  engraaring  degree  of  eomi- 
omical  interest  of  which  the  inhabitants  of 
co^  countries  can  form  little  conception.  Mr. 
Bicbeno  remarks,  "  The  rtLiuy  climate  of  Ireland, 

I  tad  the  wet  ooenpationa  of  the  people^  with  tke 
nature  of  their  food,  make  a  fire  more  important 
to  them  than  to  most  others,  and,  in  fact,  is  fre- 
,  quently  the  substitute  for  clothing,  bedding,  and^ 
I  in  part,  sbdter.  Had  it  not  been  for  the  bog, 
the  measures  taken  in  former  timea  to  extirpate 
I  the  nation  might  prohably  have  ioeoaoded;  but 
1  the  bog  gave  them  a  d^roe  of  comfort  mpon 
easy  terms,  and  waUed  than  to  live  nndnr  aerere 
I  privatioaa  of  another  kind."  Light  fuel-turf^  eat 
from  the  ''tirfnce  strata  of  a  flow  bog,  is  only 

I  two-fifths  the  weight  of  water.    A  cubic  yard  of 

I I  this  light  tttif,  closely  packed,  weighs  500  pounds ; 
1  of  good  turf,  900  ponnda ;  and  of  very  dense  turf, 
'  1,100  pounds.    Light  turf  yields  about  74  per 

cent  of  volatile  matter,  23  of  charooal,  and  3  of 
u  ashes;  and  dense  turf  yields  71  per  cent,  of  vola- 
:|  tile  matter^  SI  of  chareoai,  and  8  of  aahei.  Bog 

torfi  even  its  best  natural  varieties  as  prepured 

for  fuel,  wants  sufficient  den<^ity  for  many  econ- 
I  omical  purposes,  and,  though  yielding  a  vast 

body  of  volatile  indammable  ingndienta,  evolTee 
j  at  no  one  point  an  intense  heat ;  hut  when  me- 
;  chanically  compressed  into  a  condition  in  which 
I  it  may  be  sold  in  Ireland  for  from  6e.  to  6s.  per 
<  ton,  it  poanoiaea  a  oalorifio  power  little  inforior 
I  to  eoal ;  and  when  so  carbonized  as  to  cost  not 
:  more  than  208.  jyor  ton,  it  yields  about  30  per 
I  oent  of  fine  coherent  coke,  of  greater  density 
'I  than  that  of  wood  charcoal. — Reports  oftkt  Om- 
I  nitticners  on'tkt  Bog$  of  Irdand. — MacC^BadCt 

Sktii^icd/  Acrny'r.f  nf  tl-r   Brif^f^h   Eivrnre. — T)r. 
Kam^$  InduMrial  liemnrce-x  of  Irdand. —  Ordnatice 
I  Survey  of  the  Co^ttnitf  of  Jjondonderry. — PkHoto- 

Beport  of  Scotland. — Quarterly  Journal  of  Agri- 
'  adtnre.—Rhaa!*  Dictionary  of  tht  Farm. — MiU's 

I  Utubandnf. 

I I  BOG-A8raO]>lU«>-botan!oally  Nmihtoium 
Otsifr9gwn%.  A  ourioa^  herbaceous,  evcfljgreen, 
indigenous  plant,  of  the  rnsh  tribe.  It  grows 
wild  in  the  turf  bogs  of  both  England  and  Scot, 
hmd.  Ita  mot  ia  tabevoaa;  ita  aten  ia  amooth, 

I  tne^  rigid,  roundiah,  leafy,  and  from  3  to  8  inches 
I  hi|^;nnditaflowefBanipreadingandofabi»ght 


yellow  colour,  with  scarlet  anthers,  and  appear 
in  July  and  Angnat.  It  acquired  ita  apedflo 
name  of  ossifragum  or  bone-breaking,  from  its 
supposed  power  of  softening  the  bones  of  cattle 
which  feed  upon  it ;  but  it  has  been  fully  proved 
to  poaaeaa  nktber  this  power  nor  another  one 
ascribed  to  it, — ^that  of  causing  the  rot  in  sheep. 

BOO  BKAN, — botanically  .Vtiu/nnthettrifolia'a. 
This  plant,  which  is  generally  disthbuted  in  Bri- 
tain, growing  abnndimtly  in  marshy  places,  peat- 
hogs,  and  by  the  sides  of  lakca  and  pools,  is  one 

tlir  mf>'>^  beautiful  of  our  native  species.  It 
belongs  to  Pentaiidria  monogynia  of  the  Linnsean 
system,  and  to  the  natural  family  of  Gentianeee, 
The  root  ia  perennial,  long,  ereq>ing,  jointed, 
and  sends  out  numerous  verticillatc  white  fibr^. 
The  leaves  are  altprnnte,  pctiolate,  temate,  the 
leafiets  obovate,  thick,  smooth,  and  deep  green. 
The  dower  atalk  riaea  to  tlie  hdght  of  from  nz 
to  ten  inches,  and  supports  an  oblong  or  conical 
raceme  of  numerous  very  beautiful  flowers,  which 
are  pentapetaloos ;  the  corolla  previous  to  ex- 
pansion  roee  -  oolonred  externally,  afkerwarda 
reddiah-wMte,  tha  petala  on  the  inner  surface 
covered  with  numerous  fringe -like  white  fila- 
ments. All  parts  of  this  plant  are  extremely 
bitter,  and  in  aome  oowntifoa  it  ia  oaad  aa  a  aub- 
atitute  for  hops  in  the  preparation  of  ale.  The 
root,  although  almost  eq^allv  bitter,  Linyijr'is 
informs  us,  is  dried  and  powdered  by  the  poorer 
people  in  Lapland,  to  be  made,  with  a  little  meal, 
into  a  oooiaennpdbtable  bread.  In  thia  eonntrjr 
the  plant  is  not  applied  to  any  use,  if  we  may 
except  its  occasional  employment  in  some  parts 
of  the  north  of  Scotlnud,  as  a  purgative  for 
calfoa.  Former^  it  waa  muoli  employed  in  tbt 
rious  chronic  diseases,  as  scurvy,  drop^v  jaun- 
dice, asthma,  and  gout,  the  paroxysms  of  the 
latter  of  which  complaints  it  was  supposed  to 
keep  off,  hot  at  pieaent  it  ia  negleoted  on  ao- 
count  of  the  preforeaoe  ^«nn  to  gentian  and 
other  bitters.  There  can  be  no  doubt,  however, 
that,  as  an  astringent  and  stomachic,  it  is  equally 
powwflil  with  many  ezoUo  planta. 

BOQ-BABTH.  Dry  powderj  bhck  bog,  in 
a  state  of  mechanical  mixture  with  siltcious  siH 
or  with  any  finely-powdered  variety  of  mineral 
alluvium.  The  most  eeteemed  kind  of  it  oom- 
priaea  about  twenty-five  per  oent.  of  TogetaUe 
matter,  and  has  the  appearance  of  a  Maclcish 
and  very  fino  mould ;  and  this  is  in  high  request 
among  gardeners  as  the  most  suitable  soil  for 
many  kinda  of  iloweiing  piaBta,  particularly 
some  of  the  American  shrubby  kinds ;  and  when 
artificially  combined  with  go^vd  orrlintiry  mould, 
or  occasionally  some  quickUme,  it  acts  much 
better,  both  atimwlatingly  and  nntriently,  than 
any  description  of  artificial  manure.  It  may  be 
obtained  sometimes  on  the  surface,  but  partim- 
larly  on  the  borders,  of  drained  and  improved 
bogs,  whoae  natoral  growth  waa  arrested  and 
terminated  bj  alluvial  depositions;  and  some- 
timea  in  anpaifloial  attuvial  beda^  formed  over 
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clafs  or  oUiw  imponrfoiM  ralMlnitas.  bj  tlie  liltjr 

sediments  of  streams  flowing  remotdy  from  bogs. 
Artificial  iniitations  of  it  — in  many  instances 
very  simiiar  to  itself  in  ultimate  composition, 
and  Utile  if  all  inbxior  in  vaniiiuJ  ftetion — 
are  often  made  bj  mixing  the  li^t  aiad<^  ponds 
and  ditchoH  with  leaves,  weeds,  and  grasses,  in 
pits  or  little  reservoirs,  frequently  turning  and 
watering  the  mixture,  and  Anally  exposing  it  in 
heaps  to  the  air  till  it  acquires  the  requisite 
consolidation  and  pulveruknce.  The  kind  of 
bog  earth,  which  forms  a  8uital)le  ingredient  of 
coarse  composts  for  Held  farming,  is  more  fre- 
quentlj  datignnted  pent  eeitli  or  timplj  penfei 
and  consists  simply  of  the  more  compact  or  peaty 
portions  of  bogs,  laid  open  to  the  weaUter  till 
they  become  dry  and  powdery. 

BOiH^BOHISy-^totenicaUyjro&wiV.  Igennt 
of  herbaceous  plants,  of  the  orehia  tlibfti  The 
marsh  species,  Malaxi^  pahulosa.  is  a  perennial, 
of  delicate  appearance,  and  grows  wild  in  the 
wet  epong}  luga  of  England.  Ite  root  is  bulbous, 
and  increases  by  offsets ;  its  stem  is  angular, 
smooth,  and  -xhoxxi  3  inches  high,  and  is  one  of 
the  smallest  belonging  to  our  native  orchidea; : 
ita  leavei  are  ovate,  various  in  length,  and  three 
or  four  in  number ;  and  ite  flowevB  are  prodnoed 
at  the  top  of  the  stem  in  a  dense  cluster,  have 
a  yellowish-green  colour,  and  appear  in  July. 
About  a  do^en  other  ^edes  arc  known  to  \m- 
tentete;  but  none  of  them  grow  or  are  eultivated 
in  Qreat  Britain. 

BOG-RUSn. — hotanically  Schcenm.  A  <rcnus 
of  grassy-looking  plants,  of  the  rush  tribe.  The 
bbidkisb  qpeoieti  Menw  m^nbiim,  grows  wild 
on  the  spongy  b^gs  of  Britain.  Its  root  has  a 
comparatively  great  length,  and  consists  of 
strong  fibres,  orowned  with  erect,  folded,  glossy- 
Uaek  sheaths;  ite  leaTes  are  upright,  acute, 
and  very  narrow,  and  arise  from  some  of  the 
sheaths  at  the  crown  of  the  rent ;  the  stem  is 
chiefly  naked,  but  partly  embraced  by  the 
sheaths,  and  shaded  by  the  leaves,  and  attains  a 
height  of  about  a  foot;  and  the  flowers  have 
long  yellow  anthers  and  dark  purple  stigmas, 
and  appear  in  July.  ^Phree  half-tender  species 
were  introduced  a  lew  years  ago  from  New  Hol- 
land and  the  Wett  Indies;  and  a  hardy  speotee, 
Schcmm  mucranatv4,  was  introduced  about  sixty 
years  ago  from  the  south  of  Europe.  Upwards 
of  sixty  other  species  are  known  to  botanists. 

BOG-SFAYIHr.  A  soft  tumour,  of  the  nature 
of  a  windgsll,  on  the  hock  of  the  horse.  Dr. 
Bracken  regarded  it  a  collection  within  a  bag 
or  cyst  of  the  brownish,  gelatiaou%  or  mucous 
matter  which  naturally  servee  for  Inbrieating 
the  joint, — the  common  membrane  whieh  en- 
closes the  joint  forming  the  cyst;  and  he  ilhts- 
trates  both  the  disease  itself  and  the  mode  of 
treating  it  by  an  instance  which  occurred  in  a 
young  oolt  of  his  own.  He  found  that,  by  press- 
ing the  spavin  hard  on  the  int«ide  of  the  hock,  a 
smaU  tumour  appeared  on  the  outside,  and  ho 


theiefcve  eenshided  that  the  diitiie  hnditssNi 

in  the  iande;  and  he  out  into  it»  ^'■^■pil 
a  large  quantity  of  the  glutinous  or  nnic'it' 
matter,  drt^&sed  ihu  sure  with  dossil?  dipped  la 
oil  of  turpentine,  and  put  into  it,  ei 
or  fourth  day,  a  powder  composed  of 
vitriol,  alum,  and  bole.  By  this  trL-ntmont,  the 
tumour  sloughed  oiT,  and  came  away ;  and  a  oum- 
plete  cure  was  effected  without  leaving  any  scar. 
But  a  less  critical  method,  and  indeed  the  ea^ 
one  with  which  anv  riinarily  bad  case  of  btjjj- 
spavin  can  be  prudently  attacked,  is,  by  meaus 
of  blistering  or  of  firing,  to  excite  the  absorbent 
vessels  in  the  inteilor  of  the  limb,  and  imms- 
diately  around  the  seat  of  the  disease,  tu  canj 
away  the  encysted  fluid  which  constitutes  the 
tumour.  The  majority  of  cases,  however,  will 
rsiiet  even  this  method;  and  all  eaeea  oesuriag 
in  the  draughi-honee  of  a  farm,  or  in  any  other 
horses  not  required  for  ntpid  action.  f>ught  to  be 
entirelj  let  alone.  Bog  -  spavin  olt«A  iaduow 
pemaimnt  though  not  very  great  lameness;  it 
is^  in  wery  instanoe,  a  decided  unsoundness  in  a 
horse  ;  and  when  removed  by  pkilfu!  niedksl 
treatment,  it  is  very  liable  to  be  reinduced. 

BOIL.  An  inflamed  and  suppurating  tumoor 
in  any  of  the  fleshy  parts  of  cattle  or  sheep.  A 
boil  ought  to  be  brought  to  a  head  by  the  appli- 
cation to  it  of  a  plaster  composed  of  wheat  flour, 
yolks  of  eggs,  and  tar ;  and  when  it  feels  swft  to 
the  tottdi,  it  ought  to  be  opened  with  a  kasd, 
in  order  that  the  purulent  matter  may  escape. 
Ellis  recommends  that,  after  it  has  been  opened 
and  freed  from  pus,  it  fixrt  be  anointed  mitk 
ointment  of  tobaeoo^  and  next  oovctied  with  s 
plaster  made  of  equ^  parte  of  turpentine,  borat 
salt,  honey,  and  galbanum,  and  about  a 
more  than  an  equal  part  of  reeia. 

BOILINO,  or  Emrumov.  Th«  lipid 
sion  of  a  liquid  by  heat,  and  vielettt  MOapesf 
successive  portions  of  it  in  the  form  of  vapoar. 
In  ordinary  evaporation,  a  liquid  pasees  off  slowly, 
quietly,  and  insensibly ;  but  in  boiling  or  elialli- 
tion,  it  escapee  rapidlj,  tumnltoouslj,  and  wj 
visibly — halls  of  vapour  rising  from  the  bottom  or 
sides  of  the  body  of  the  liquid,  of  ho  great  size  tad 
in  such  swift  succession,  as  to  tauiae  a  tamblisg 
oommotien  thieogh  all  thn  interior,  and  acked^ 
ing  aloft  of  steam  from  the  top.    The  beat  re- 
quisite to  produce  ebtiUition,  or  what  is  tcdini- 
oaUy  called  the  boUin^  point  of  liquids,  wide^ 
varies  in  diflvvent  kinds  of  Bqnida,  and  is  esa- 
siderably  afleoted  in  any  one  liquid  l(f  SOM 
modifying  conditions.    The  builitiu'  point  of  wi- 
phuric  ether,  in  ordinary  cireuuistanoes,  in  the  i 
open  air  is  96**  of  Fahrenheit;  of  alaehel,  17^; 
of  water,  212<> ;  of  oil  of  turpeatine^  Sie*;  aadtf 
mercury.  f'n:>° ;  and,  in  the  case  of  any  one  li- 
quid, it  is  uniform  in  the  same  cireumstanoes,  or 
under  the  same  conditions,  but  suffers  vsriatka  j 
when  eome  of  Ae  oumusatanoee  er  esadHiiai  | 
are  altered.    For  example,  when  the  barometer 
stands  at  30  inohes,  water  boils  at  21i°  in  a  me-  { 
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tallie  nmel,  and  &t  214^  in  a  glass  vernal ;  when 
I  Ifc*  btroiMtflr  Huda  at  less  tbwa  SOinohei,  water 

boils  at  a  Idwer  temperature  than  212° ;  when 
the  bnrnroeter  stands  at  more  than  30  inches, 
I ;  water  will  not  boil  except  at  a  higher  than  212'^; 
I  [  mMm  UMipMe  fCMMUv  b  totaU j  removed 
I  '  lum  »  doM  HiMl  hy  mmm  of  the  air-pump, 
water  boils  at  ?o  low  a  temperattir<<     72".  The 
1^  pressure  of  the  atmoephere  on  the  summit  of  a 
|;  iMmiitiim  of  lofty  hiU  at  any  one  moment  is  al- 
I  mifslMi  tluBi  ia  tlM  ftdjMoift  phiii  or t>I1«7 ; 
I.  aid  water  in  cnncequence,  alwnjs  requires  more 
I'  heat  to  bring  it  to  ebullition  in  a  valley  than  on 
|.  a  hilL   An  elevation  of  530  feet  makes  a  diflfcr- 
I  eBoa«foDed«giiM  of  Falmnbell  in  fli«  boiling 
j  point  of  water ;  and  every  subsequent  elevation 
Af :,?,()  feet  makes  a  difference  of  another  dep-ee ; 
.  and  $0  coD8t«nt  is  this  ratio,  that,  but  for  the 
i  <i>tortlBiee  of  pwMWK  oowwtotted  by  tteteowlo' 
gioil  vioWtwlet,  H  might  be  made  a  fiicile  and 
perftM'fly  ptart  means  of  determining  the  hciirht 
of  mountains.  All  other  liquids,  as  well  as  water, 
Ml  it  140*  lower  tamperatrnv  in  taevo  linn  in 
tte  open  air.   Waber  in  a  vacuum,  as  in  the  in- 
e*?.nce  f-f  the  common  pulse  drt^^',  will  boil  hy 
ttM  heat  of  the  hand ;  and  sulphuric  ether  in  a 
vAonwn  win  boil  at  a  temperature  low  enough  to 
freete  xatwuj. 

The  process  of  hoiling  is  well  known  to  effect 
great  anJ  imp  irtnnt  c!vart;:^r'^  in  both  the  chemi- 

I-  '  cal  and  the  meciianicai  cuudition  of  food,  and  to 
rendsr  many  mtbctanoea  suitable  for  the  digestioa 
of  man  and  beast,  which,  in  their  raw  tttte,  are 
j  indigestible,  or  even  inedible,  or  unwholesome.  A 
boiling  house  for  the  preparing  of  cattle's  food, 
I,  tad  tevttvioun  other  purposes  requiring  the  use 
;'  of  hot  witeTj  is  now  an  indispensable  part  of 

I  every  proper  series  of  farm  buildings,  and  ought 
M  tobe  situated  in  the  immediate  vicinity  of  the 
'  eos^bonte^  Moivenbl»b<rflevtorboi]ing^nM0hineB 
j  can  »erve  only  for  very  snuJl  etiablishmentf ;  tod 

'  either  tixi  d  I  til  rs  of  the  construction  eommon 
\  m  this  country,  or  caldrons  of  a  semi-conical 

I I  ibipe  suspended  on  a  crane,  and  loosely  inserted 
,  in  an  inverted  semioone  of  bliekirork,  are  nqni- 
I  site  for  all  farms  which  have  a  larj!;^e  home  etoclc. 
I  in  these  vessels,  roots  may  be  reduced  from  hnrd- 
l{  ness  to  an  eatable  condition;  chaff,  weak  cum, 
.  nd  oAer  kiiicta  of  bam  reftua,  may  be  rendered 
<  palatable  and  more  nutritive;  hay- tea  may  be 
.  prepared,  as  an  agreeable  and  nnurishin};  drink 

to  Nck  cattle ;  food  may  be  cooked  for  swine  and 
!  pooltty;  and  water  may  be  boiled  Ibr  cteeping 

hifBh  artidka  of  food,  or  for  any  other  of  scores 
I  of  i!«"i>fal  purposes.  But  the  ?ame  kind  of  chemi- 

cal  and  medumical  changea  which  are  made  on 
1  (beliMdof  eattle  by  boiling  in  water,  ata  effceted 
I  dee,  and  generally  with  greater  advantage  or  in 
,  a  superior  degree,  by  the  nction  of  steam  ;  nnd 
'  tbey  will  afterwards  be  the  subject  of  a  aqMirate 
'  aoMee.  See  the  article  SnAMnro. 

BOKHARA  CLOYER.  See  Cum. 
1   BOiiK.  Dm  bnwAfaleee  part  of  the  treak  or 


stem  of  a  tree.  The  boles  of  most  kinds  of  tim- 
ber treee  oonititute  the  principal  body  of  a  forest. 
The  name  boffings  is  applied  in  some  districts  of 
Britnin  tf)  poHnrd-  nr  the  Pt'_^m9  of  young  trees 
freed  from  the  tops  and  the  branches.  See  the 
article  Tasn: 

BOLB.  A  viscid  earth,  less  coherent  than 
clay.  A  variety  of  it  has  usually  a  yellow  tinge. 
All  the  kinds  of  it  are  recommended  as  astrin- 
gents and  sudorifics.  The  chief  sort  used  in  me- 
didne  ia  imported  from  Turkey,  and  win  be  Ibnad 
noticed  under  the  head  Ar^iextax  Bole. 

BOL^TTTR.  A  genus  of  fnnp^i,  havintr  a  yrlobu- 
lar  form,  and  taking  their  name  irom  a  word 
wbieh  eignftee  m  mam  Eight  or  nine  epeeles» 
besides  several  varieties,  grow  wild  in  Oreat 
Britain;  and  aboitt  a  dozen  other  species  are 
known  to  botanists.  The  milk-flowing  species, 
of  a  bttff  cokmr,  and  about  S|  inohei  broads  growi 
in  pastures ;  and  tbe  other  eight  British  tpedeff 
grow  ill  woods.  Three  of  these  epocies  have  a 
cracked  form,  one  has  a  firosted  appearance,  four 
have  each  a  breadth  of  about  3  inches^  and  the 
other  two  have  a  breadih  of  respectively  2^  and 
4  inchr<?:  nr.d  most  maj  bs  loen  dnr&Dg  both 
summer  and  autumn. 

But  the  moet  interesting  boletni  is  <»ie  whidi 
has  a  plasa  in  tbe  Britirii  materia  medica.  "This 
species  of  funtriT^"  s?.ys  r>r.  A.  T.  Thomson,  "is 
found  in  Britain  growing  upon  decayed  trunks 
of  the  ash  and  the  oak.  The  pileus  or  hat  is 
scaly  and  eonvez,  but  depreeied  in  the  oentre. 
When  young,  it  is  of  a  light  brown  colour  above, 
and  soft  like  velvet,  white  und"rneath,  and  i 
covered  with  a  slimy  matter ;  but  when  mature, 
it  changes  to  dark  brown,  approaching  to  blaek. 
It  is  from  6  to  10  inches  in  diameter ;  and  al- 
thoup-h  tT^nerally  stemless,  yet  it  is  sometimes 
supported  on  a  footstalk  an  inch  in  length.  The 
boletus  wUoh  grows  upim  the  oak  is  nid  to  be 
the  most  valuable.  It  should  be  gathered  in 
August  or  Spptrmber,  and  be  kept  in  a  dry  room. 
The  way  of  preparing  it  is  to  take  off  with  a 
knife  the  white  and  hard  part,  tilt  you  find  a 
snbatanoe  so  soft  as  to  yield  nnder  the  finger  like 
shammy  leather.  This  must  be  divided  into 
different  pieces,  and  these  beaten  with  a  hammer 
till  they  become  so  soft  as  to  be  torn  with  the 
finger.**  Boletus,  thus  prepared,  oontains  resin, 
extractive,  several  salts,  and  a  principle  similar 
to  animal  gelatine.  Its  principal  use  is  as  an 
external  application  to  bleeding  arteries  and 
veins ;  and  Is  the  same  as  that  of  Hnt  or  sponge. 

BOLL.  A  Scottish  measure  of  grain.  It  is 
generally  understood  to  contain  four  bushels. 
But  in  the  old  Scottish  measures  of  oats  and  bar- 
ley, four  lippiea  were  equal  to  one  peck,  four 
pecks  to  one  llrlot,  four  firlots  to  one  boll,  and 
sixteen  bolls  to  one  chalder.  A  boll  of  oatmeal 
weighs  140  pounds;  and  three-fourths  of  a  boll 
of  oats  is  equal  to  a  boll  of  wheat,  pease,  or  rye. 

BOLLIHTCl.  The  rolUng  inward  and  amassing 
of  tiie  leaves  of  eome  of  the  varietiea  of  Mraaua 
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oloraeea  into  hfltt^  The  principal  varieties 
which  boll  are  savoys  and  all  the  comTnoa  kiuds 
of  cabbage.  Boiling  is  oftea  called  bj  the  Kng- 
lidi  oabbagin^,  and  oomiptedl/  bj  tlia  Sooteb 

booing. 

BOLTING.  The  separating  of  flour  or  meal 
from  husks  or  bran,  by  a  prooera  of  sifting.  A 
fttiwd  neve,  witli  a  bottom  of  lintD-doth,  hair- 
elolli»  or  fine  wirework,  is  employed  fbr  the  pro- 
cess, and  callfd  a  bolter;  and  a  luill  or  mnrhinc, 
enclo&ing  the  bolter,  and  having  a  high  degree  uf 
lateral  or  circular  motion,  is  called  a  bolting- 
inilL  Tlie  doth  fbr  the  novo  is  made  of  dilbrait 
degrees  of  fineness,  and  designated  by  numbers  to 
expresa  its  cnmparntive  <jualitv.  Bolters  which 
cau  be  worked  by  the  baud  are  utted  by  bakers ; 
but  large  ones,  kept  in  motion  bj  the  oommon 
moving'power  of  tiie  mill,  are  used  by  millers. 
A  hand-bolting-machine  is  in  much  use,  consist- 
ing of  a  half  cylinder  of  wire,  with  cross  bruiihes 
enoloeed  in  a  box,  and  oosti  from  three  to  five 
guineas. 

BOLUS.  ?eeBALT. 

BOMBAX,  — popularly  JSilh-^htUm-Tm.  A 
genua  of  evergreen,  tropical  timber  trees,  forming 
the  type  of  the  order  Bombacece.  This  order  com- 
prises the  genera  adan^onia,  cri 'idcnciroTi.  bnin- 
bax,  oohroma,  durio,  helicteres,  plogianthus,  car- 
olinea,  montezuma,  dheirostemon,  and  myrodia. 
Most  of  the  spedee  are  fine  lof^  treei,  with 
large  showy  flowers  ;  and  some  of  thera  are 
among  the  bulkiest  and  most  imposing  trees  in 
the  world.  Yet  the  bombaceee,  notwithstanding 
their  dendrltio  cheraoter  and  their  general  etu* 
pendousness  and  magnificence,  were  formerly  in- 
cluded in  the  prevailingly  herbaceous  order  of 
MalvacM,  and  are  botanically  distinguishable 
from  the  plants  of  that  order  only  by  an  imbri" 
cate  construction  of  their  oalyoes,  and  by  the 
collocation  of  their  stamens  into  five  sets  or 
brotherhoods.  The  flowers  of  some  are  very  large 
and  gorgeous ;  the  timber  of  ill  is  light  and  00ft, 
and  fit  chiefly  for  the  oonstroo^n  of  canoes;  and 
the  medical  properties  of  any  seem  to  be  quite  or 
nearly  the  same  as  those  of  the  mallow-plants. 
About  thirty  of  the  speoiee  are  grown  in  the  hot> 
hooses  of  Great  Britain. 

Two  of  the  best  known  species  of  silk -cotton- 
tree  are  B&mbax  ceiba,  or  Dotnbax  quinatum,  and 
Bomboj:  petUandrum^  or  Eriodendron  anfractiw- 
mn»  The  former  of  theee  was  introdoeed  to 
Great  Britain  from  South  America  in  1G92,  and 
the  latter  frnm  the  East  Indies  in  1 739 ;  and  both 
usually  grow  to  the  height  oi  about  liK)  feet,  but 
•ometbnee  attain  a  hei|^t  of  abont  ISO  ht^  and 
are  the  talleet  and  bolldeei  epedmena  of  the 
genus.  Their  trunks  are  so  vn^^t  ns.  when  scoop- 
ed out,  to  make  very  large  canoes.  On  oo^uaion 
of  the  first  voyage  of  Oolumbns,  a  canoe,  made  of 
the  hollowed  trunk  f  one  of  these  trees,  was 
seen  at  the  i<;hind  <if  ninety-five  pilras  in 

length,  of  proportionally  great  breadth,  and  of  so 
large  a  capacity  as  to  oontain  IM>  men.    '*  Some 


modem  writers,'*  says  ^ller»  *^hMm  afllrmed 

that  there  are  trcep  of  thew*  «ortJ«,  now  p-fwing 
in  the  West  inditis,  so  hurge  as  not  to  be  tatlMiiii<> 
ed  bf  16  men,  and  so  tall  as  thst  an  amer  ctt- 
not  be  diot  to  tfadr  top."  The  stems  of  both 
species  are  very  straight ;  but  those  of  the  one 
are  closely  armed  with  short  strong  spines  ;  aad 
those  of  the  other  are  perfectly  smooth,  and  pass, 
at  suc<»tdve  agss  of  their  enstenoe,  frtmi  a 
'  bri  t^ht  green  colour,  to  a  grey,  an  ash-colour,  and 
a  brown.  Side  branches  seldom  grow  from  either 
till  it  has  acquired  a  consideraUe  height ;  and 
only  the  tope  of  the  brandies  are  gamidied  witt 
foliage.  The  leaves  of  both  species  are  digitate, 
each  consisting  of  five,  seven,  or  nine  small, 
smooth,  oblong,  spear-shaped  leaflets,  joined  to 
one  oentre  at  their  base,  and  fliere  adhering  to  a 
long  footstalk.  tHie  trees,  however,  are  ever- 
green in  only  a  modified  sense,  shedding  their 
leaves  annually,  and  being  for  some  tune  destituts 
of  foliages  but  befiite  ^  new  leaves  eeme  eii^ 
the  floirai4>uds  appear  at  the  ends  ofthebranAss; 
and,  soon  after,  they  expand  T.^ch  flower  has 
five  oblong  petals,  which  are  white  in  the  oeiba 
and  soailst  In  the  pentandram;  and  tlie  fivit  is 
as  huge  as  a  swan's  egg.  has  a  thiok  l^aeoes 
covering,  opens  when  ripe  into  five  p:irts.  and  ii 
full  of  a  dark  short  cotton,  enclosing  uumerouj 
roundish  seeds  about  the  size  of  pease.  The  oot> 
ton  is  used  by  the  poovsr  inhaUtante  of  the  tro> 
pica  for  stnfling  chairs  and  pillows,  but  is  sup- 
posed to  give  f  tf  nnwholesonie  effluvia  ;  the  seedi 
are  said  to  be  eaten  by  the  inhabitants  of  the 
Island  of  Gdebee;  a  eolation  of  the  gam,  in  eon- 
junction  with  spices,  is  medicinally  administered 
in  certain  stages  of  bowel  complaints ;  and  the 
wood  is  used  by  the  Mootchie  men  for  making 
raflsd— The  spedss  whidi  have  been  iatrodoeed 
to  the  hothouses  of  Great  Britain  are  JL  mdislsf 
icum,  or  heptaphn^hj  m,  from  Malabar ;  B.  ^ohotuam, 
from  Quiana;  Ii.  sej^tenatum,  from  Carthage ;  B. 
eriSa  or  ^^nefiNN,  from  South  Ameriea; 
anthos,  or  Briodmdrtn  MtmAtmm,  from  Brssil; , 
B.  jnetUandrum,  or  Eriodendron  anfraetvofttm, 
from  the  East  Indies ;  B.ffostypium,  or  B.grsavU- 
^Cfum,  or  CocUospermum  got^iuta,  from  ths 
Best  Indies;  and  B.  viti/olitim, or Cwitf s^pwwsew 
sfrratifoiium,  from  Mexico. 

BOND  AG  ER.  A  day  labourer  or  field-worker 
on  a  farm.  The  designation  seems  to  have  arisea 
daring  the  ftadel  pwiod,  end  hea  been  psipda. 
ated  in  consequence  of  every  first  class  plough- 
man being  bound  to  provide  a  day-labourer :  but 
it  is  now  a  mere  nickname,  or  epithet  of  dcgu-  | 
dation;  and  it  ooi^t  t*be  disoontinaed.  Msit  j 
of  the  labourers  usually  designated  bcModagensie 
women.    See  the  article  Fa uM-Ti^BorHKK.''. 

BONDUC,  or  NlCKEK-ia££,— botanically  Out-  1 
kmdina,  A  genus  of  shrabs  orsnMlltroesof  lbs  1 
pea  tribe.  Seven  spodes  are  known  to  botsniilsi  | 
and  two  of  these,  both  ornamental,  evenrreen 
shrubs,  were  long  ago  introduced  from  ladia  to 
the  hothouses  of  Orsai  Britain.    The  grotsr 
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boodm^  flWiwwfiiw  bmitUf  xuhuJQj  gmn  to  Ihe 
height  of  18  or  14  fttt,  twines  around  anj  ndgfa- 

bouring  ^Tippnrt.  and  is  armed  athwart  ite  stem, 
with  crooked  thorns.    Each  leaf  is  usually  18 
iB  length,  and  doubly  pinnated ;  its  pri- 
finga aaoiut  to  6  or  7 ptira;  ill  leafleti 
or  secondary  wings  are  oval,  and  entire,  and 
I  amount  to  fj  or  7  pairs  on  oach  primary  wing  ; 
i'  sad  itii  footstalk  or  principal  midrib  is  armed 
[  «lth  fthmns  aimihr  to  thoM  of  tlra  iteai,  Imt 
•  aaUer.    Its  flowers  have  a  yellow  colour,  and 
i'  sre  produced  in  long  fptkes  from  the  wings  of 
^  the  stalk ;  aiid  its  pod  is  about  3  inclies  lung  and 

I  S  broad,  dkwdy  amed  wHh  deader  spines,  open- 
ing  with  two  valves,  and  containing  hard  yellow- 

il  i$h  seeds  aboiit  tlie  ^ixf  of  children'"  nmrMi"".  — 

I I  The  small  bonduc,  Gudandtaa  Utndwdla,  grows 
I  to  tiie  heigbt  of  onlj  8  or  10  ftal ;  ito  IntM  an 

nailer  and  more  oloaclf  tat  than  those  of  the 
I  greater  bonduc  ;  it'*  flowor^  nrp  of  a  deeper  yel- 
I  low;  and  its  seeds  arc  aah-coloured,  very  bitter, 
^  yei  not  unpleasant  to  the  taste,  and  are  used  in 
<  ladia  aa  %  iooi^  aa  *  fibofiiga,  and  for  aoma 
othrr  medicinal  purposes. 
B*.iNr>r(^  (Hardt),  or  Kentucky  Coff-ee-Tuek, 
I  — botamcaJiy  U'yrmweladus.   An  omauiental  de- 
ddaova  tree,  of  tlte  pea  tribe.  The  Canadian 
hardy  bonduc,  Ojfnmoetaehu  eemaiiauii,  ia  the 
only  species  of  gymnocladus  known  ;  and  it  was 
formerly  included  in  the  genus  guilaudina.  it 
was  introdaoed  to  Britain  in  1748,  by  the  Doke 
' :  of  Argyle ;  but,  though  qnite  hardy,  it  seems 
'  never  t  i  hn%'r  bern  yet  cultivated  in  thi?  country 
.  as  a  forest  tree,  or  any  where  but  in  the  garden. 
:  It  grvwi  triU  on  the  banks  of  lakes  Erie  and 
;'  Oalaiio^  and  in  the  atatea  of  Kentucky  and  Tm- 
I  neasee.  It  usually  attains  a  height  of  ^nly  about 
j  20  feet ;  but  specimens  were  seen  by  Michaux  of 
!  the  height  of  50  or  00  feet.    Its  stem  is  erect, 
I  fira^aniloompanktivelf  very  Idty  before  brandi- 
iogf  yet  seldom  exceeds  12  or  15  indiei  in  dia- 
meter; the  bark  of  its  stem  is  very  rough,  nnd 
.  beeomes  detached  in  small  vertical  stripes,  but 
I  the  bark  of  ito  bmnohea  ia  eoBootli,  bkdah,  and 
aib-o(dourcd ;  its  leaves  are  doubly  pinnate,  three 
'  feet  long,  and  20  inchcR  broad,  and  the  folioles 
\>  of  them  are  large,  smooth,  entire  and  ranged 
;>  alternately  on  the  midrib;  ito  liowera  hnve  a 
I  white  colour,  and  appear  in  July  and  August; 
1  and  its  seeds  lie  embedded  in  a  pnlp  in  nne- 
'  ceiled  legumes,  but,  notwithstanding  their  name 
of  Kantnekj  coffee,  do  not  seem  to  possess 
I  nj  eofinaarj  valne^  A  flill  gimm  tree  haa  * 
very  fine  appearance  in  summer.    The  dnramen 
t  orheartwood  constitutes  a  si np-ularly  large  and 
,  profiti^Ie  proportion  oi  the  stem  ;  for,  in  a  dia- 
Bder  «f  als  inohea,  the  albamnm  oonetitutea 
only  Bit  lines.   The  timber  has  a  rosy  hue,  is 
, '  very  compact,  and  seems  well  adapted  for  not  a 
few  purposes  of  the  cabinet-maker.   This  tree 
may  b«  propagated  from  either  aeada  or  layers  ; 
but  the  seeda  mnat  be  procured  firom  Amerioa ; 
and,  when  aown,  tbey  often  lie  two  yean  be- 
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fore  aending  up  the  pluroidea  of  the  young 

plantF 

BON  K.  I  ll  '  different  parts  of  the  skeleton,  or 
that  solid  framework  wliich  supports  or  protects 
the  soft  parte  of  the  body  of  the  higher  ocders  of 
animala,  are  oalled  benea;  and  owe  their  aoUditf 
to  inorganic  earthy  material"  ivbich  they  contain. 
Bones  are  not  equally  compact  tlirnnpbAnf  tbcir 
whole  substance,  but  exhibit  on  their  surfaces  an 
oeieona  mam  of  n  denaer  natnre,  wlifle  their  ii^ 
terior  part  forms  a  more  or  less  oellnlar  or  spongy 
mass.  The  hones  are  covered  both  externally 
and  internally  by  a  membrane  called  periosteum, 
by  whidi  the  raraifioatlafna  of  the  blood- veaieli 
and  the  nerves  pass  into  them.  This  membrane  is 
fnrtned  by  a  dense  tissue  which,  by  boiling  with 
water,  is  converted  into  gelatin  or  glue.  The 
long  or  flylindrioal  bonea,  andi  aa  those  of  the 
extremities,  are  hollow,  and  generally  filled  with 
marrow.  The  bones  thcmpr.h'e8  consist  of  a  liv- 
ing or  organic  portion,  formed  of  cartilage  ;  and 
an  earthy  or  inorganic,  formed  mainly  of  phos- 
phate of  Ume,  with  n  oertain  portion  of  carbonato 
of  lime.  The  cartilaginous  portion  of  bone  is 
formed  before  the  deposition  of  the  earthy  takes 
place,  and  the  ossitication  always  starts  from  cer- 
tain fixed  points,  called  pointe  of  oeaifioation. 
The  mode  of  oombiDation  of  the  organic  with  the 
earthy  matter  is  not  well  understood,  but  it  is 
generally  supposed  to  exist  by  the  extremely 
aBoall  eavitiea  of  the  ftcmer,  Noeiving  earthj 
partidea  in  the  aame  waj  that  a  qioiige  holda 
water. 

The  organic  or  cartilcyinout  portion  of  the 
bones  may  be  obtained  in  a  separate  state  by  im- 
meftioii  of  a  bone  in  diluted  muriatic  acid  at  a 
trTripr  rntiirr  of  54'*  or  less.  The  acid  dissolves 
the  earthy  portion  without  attacking  perceptibly 
the  cartilaginous,  which  is  theu  freed  from  re- 
niaining  add  by  repeated  atoqiiii^ia  in  oold  water, 
and  remains  in  the  original  form  of  the  bone,  but 
transparent,  flexible,  and  clastic  By  drying,  it 
shrivels  up,  and  becomes  hard  and  brittle,  but 
remaina  trandaoent.  It  ia  entirely  oonvertod 
into  gelatin  by  boiUng  in  water,  with  the  excep- 
tion of  a  few  fibres,  dprived  from  the  fine  blood- 
vessels, which  remarn  insoluble  and  may  be  se- 
parated by  illtraClon.  If  bones  be  treated  by 
heat  with  dilute  hydrochloric  acid,  a  porticHs  of 
the  cartilage  is  dissolved,  and  a  disengagement  of 
carbonic  acid  is  apparent,  by  which  the  bone, 
when  half  dissolved,  begins  to  separate  into 
fibrons  longitudinal  laminaa,  having  the  power, 
like  mica,  to  polarize  light. 

The  earthy  or  inorganic  portioyi  of  bono  f'nn=!5<'tsi 
mainly  of  phosphate  and  carbonate  of  iunu  in 
diflbrent  relative  proportiona  in  diifinmit  trfbea 
of  animals,  and  mixed  with  small  and  variable 
portions  of  j^osphato  of  magnesia  and  fluoride  of 
calcium. 

The  earthy  portion  of  bone  nftlom-oA  ia  earfest 

obtained  by  calcination  of  bones,  Init  it  thai  con- 
which  do  not  exist  in  them  eri* 
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ginally,  »uch  as  sulphate  of  soda,  formed  from  the 
sttlphttT  in  tiie  oartOagtt,  and       alkaHiu  mt- 

bonates  from  the  same  source.  Thfl  carbonate  of 
lime  of  the  bone  loses  abo  in  this  way  most  of  its 
carbonic  acid.  The  carbonic  acid  is  combined  in 
bones  with  tlia  lime  in  tho  •ame  proportion  aain 
common  oariionate  of  lime. 

The  composition  of  bone  freed  from  periosteum 
and  fat,  and  dried  by  beat  till  thej  lose  no  more 
in  weight,  will  be  wtm  bm     IbOowing  taUa. 

Don«>  Bone 
of  Uiitri.    of  oX€-n. 

3217? 
l  l.J  J 

' I  53  04 

1130 
1-16 

1  -20 


Cartilage,        ,  . 
Veuelt, 

Basic  phosphate  of  lime,  witb  a 

quantity  of  tluoride  of  caldianit  . 
Carbonate  of  hme,      .  , 
Pbo^tbate  of  magnet 
Soda  witb  alitik  cUoride  of  todiam 


33-30 

57  35 

3-65 
2-05 
8*45 


lOO-OO  MO'OO 

Barras  has  determined  tbe  qnantitiie  (rf  phos- 
phate and  carbonate  of  lime  in  the  Imom  Oirth  of 
different  animals  in  100  parte. 


Lion,  . 

PlKMLof  Hnw. 

Carti.  Hum. 

95*0 

2-5 

2-08 

Sheep.  . 

.  80  0 

19  3 

412 

Chicken,  . 

8H-9 

10-4 

1-70 

Frog,  . 

.  a5-2 

9*4 

d-7« 

Fishes, 

91-9 

5  3 

2-52 

The  bones  of  fishes  contain  leas  bone-earth,  in 
proportion  to  their  amount  of  organic  matter, 
■nil  an  generaUjr  moan  flexible. 


Animnl  mattoi', 

Phouihate  uf  lime,        .        .  . 
SolBiatoof  UnM,     .       .  . 
Ganwnatoof  ItoM,       .       •  • 
Pbotphate  of  magrnetia,      .  • 
Sulphate  of  luda,  . 
Roda  with  dUoride  of  Mdhun^ 
Plaor.  c>lcimc«,>lamhM>i««id>of'> 
IvBB,  and  loM,    .       .       .  J 


Cnainai  ol  eod.  Boae,  ol  pikt. 
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In  cartilaginous  fishes  the  skeleton  consists  of 
a  peculiar  animal  matter,  with  no  distinct  bone- 
earth.  The  only  chemical  examination  of  this 
•abatenoe  is  1^  Chevreal,  wbo  •»M«f«iHI  tbe 
bones  of  iS^uoZt^t  pertgrinm.  This  subetaiiee  !• 
translucent,  of  a  bluish  colour,  flexible,  very  sec- 
tile,  and  may  be  cut  into  thin  slices.  In  its  che- 
mical bebaviour  it  rcaeinUee  moons  more  than 
•Dj  other  lobitaiiee.  In  warm  water  it  aweUB 
up,  becomes  transparent  and  invisible,  but  it  re- 
quires more  than  1000  parts  of  boiling  water  for 
solution.  The  solution  is  not  precipitated  by  an 
infusion  of  galls,  and  yields  w>  jdlj  bj  evaporar 
tion.  By  long  continued  boiling,  it  is  converted 
into  a  strongly  gluing  liquid,  which  does  not 
gelatinise  on  cooling,  but  which  is  precipitated 
1^  a  eolation  of  tamdn.  InalooholtldssQbslaaoe 
shrivels  up,  while  an  oily  fitt  is  extracted.  It  is 
easily  dissolved  in  acids,  especially  in  chlorohy- 
dric,  and  the  solution  is  coagulated  bj  tannin.  It 
would  be  iateresliiig  to  know  wheAar  Ibis  sab- 
stance  do  not  form  the  eartilaginoaB  peition  of 
the  bones  of  fishes  pawperiy  so  called. 


Bones  are  of  extensive  use  in  the  arts.  In 
their  nataal  state,  er  djred  of  Taiiene  eoleaa^ 

tbej  are  made  into  handles  and  numerous  arti- 
cles of  turnery.    Calcined  bones  are  employed 
for  the  manufacture  of  phosphorus.    By  boiliag  I 
in  water,  afU  maybe  extmetsdflpomfteibbens^  , 
and  by  Phqnn's  digeslsr  tbsir  flaTtilaginone  por>  j 
tion  converted  into  a  jelly,  which,  however,  has 
not  been  found  to  answer  the  purpose  of  a  whole-  . 
some  sastenspce.   Bone*dast  er  granad  besMs  }  j 
are  ^ployed  as  a  superior  mannre.    Tbe  eatti-  | 
laginotiA  portion  of  bones  is  sometimes  nesd  fiv  || 
the  manufacture  of  glue.    See  Qelatiit.  I 

BONE-BLACK.  The  black  oarbonaoeooe 
doe  obtainad  by  the  diy  distillation  of 
by  charring  them  by  ignition  in  close  vessels,  j 
This  kind  of  animal  charcoal  is  mainly  used  to 
deprive  various  solutions,  as  syrufw,  &c.,  of  their  i 
eofettfaig  matten.  Another  Ism  eitcnsi^  nee  is  I; 
as  a  blaok  pigment.    When  prepared  f<»r  this 
latter  ptirpose,  it  generally  receives  the  name  of  ' 
ivory-Uaekf  under  which  name  pulverised  bone-  • 
Uaek  ii  often  sold  in  the  siiopo.  Theantipatvse- 
oent  and  deooloniiang  properties  of  charcoal  ia 
general  was  first  noticed  by  Lowitz.    Tho  first 
useful  application  of  charcoal  from  wood  to  the 
purifioation  of  syrups  wae  made  1^  ChiBIsa.  In 
1811,  Figoier  of  IfontpeDisr  ahewed  that  animal 
charcoal  surpassed  greatly  vegetable  charcoal  in  | 
its  decolourizing  power,  and  in  1812  it  was  em-  • 
ployed  by  Derosnes  for  the  purification  of  syrups,  ' 
and  sagar«efining.    The  mannfiwtnie  of  bone- 
black  is  performed  by  two  diflTerent  systems  <rf  ! 
apparatus.   If  the  object  \^>o  to  condense  and  col- 
lect at  the  same  time  the  volatile  products  which 
eaeape  in  eharring  bones,  this  proeem  is  ibimsd 
in  retorts  similar  to  tboee  employed  for  lim  ibh 
tillation  of  coal  in  g!v«  works.    When  the  opera- 
tion is  finished,  the  bones  are  raked  out  while  , 
hot  into  reodTers,  wbieh  are  eosersd  airtight  i 
till  they  are  oool,  and  the  retotti  are  immsdiilaly 
charged  again  with  fresh  bones. 

Where  the  object  is  merely  the  manufacture 
of  bone-black,  the  charring  is  perfonned  in  csse>  j 
iron  pots  or  eylinden,  wiiieh  are  piled  one  on  top 
of  the  other,  the  bottom  of  the  upper  one  forming 
the  cover  of  the  next  beneath  it,  the  joints  l»eing 
luted  with  clay,  and  the  uppermost  pot  being 
oleoed  by  n  eovsr.  *  i 

After  the  dried  and  broken  bonse  era  filM  I 
into  the  pots,  and  these  placed  in  the  kiln  and 
the  door  shut,  the  firing  must  at  first  be  mode- 
rate, but  alleiwarde  nSted  and  maintained  at  a  | 
brisk  heat  for  5  te  8  bean.  Thedeer  of  the  ssh- 
pit  and  the  damper  may  now  be  nearly  ck^ed  to 
moderate  the  draught  and  keep  np  a  steady  ig- 
nition for  8  to  10  boom  longer  witbont  addiliensi 
firing,  after  which  tim  doors  most  be  sll  opened 
to  cool  the  furnace.  When  this  is  done,  the 
brickwork  of  the  entrance  door  must  be  tskee 
down,  the  kiln  emptied  and  immediately  filled 
again  witb  a  eat  of  pots  witiifteib  bonsik  He 
pots  whioh  have  been  ignited  nur  in  the 
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of  a  short  time  be  opened,  and  tho  contents  put 
into  the  magazine.  Before  being  ground,  they 
molt  be  aMortadmofder  to  zttBovft  those  pieoet 
which  have  been  burned  white.  The  bones  loec, 
on  the  average,  from  40  to  r)0  prr  crnt.  In  refer- 
•Doe  to  the  quality  as  a  dccoiourmng  agent,  ex- 
poiawM  hat  Aown  tluit  it  ie  to  mnoh  OMira 
{Mwerfal,  aa  tbe  b<Mies  from  which  it  has  been 
made  were  previously  freed  from  adhering  fatty, 
fleshy,  and  tendinoos  maUers.  Before  being  put 
into  eoanrarae  as  bone-blaek,  the  igBitad  hmm 
are  broken  up  into  a  coane  poipder  by  being 
passed  Iwtwern  tiro  5rnn  cvlind  n«  nnd  sifted 
through  two  sieves,  oue  to  remove  the  siuall  dust, 
tad  ene  with  lar;^  meshes  to  serrate  the  proper 
■tied  grains  from  the  coarser  himps.  Sometimes 
it  is  ground  to  tine  powder  in  a  mill.  The  fol- 
lowing is  the  average  compoeitiaa  of  common 
bone-black. 

Pbo«pbate  and  carbonate  of  ]inM»  .  SB 

Cbareoal  (niirogcnona),  10 

Csrlmret  or  nfiehtfet  of  iron,   .  S 

Salphoret  of  ealdttm  or  inm,  tnce 


U» 

BONE  -  MANURE.  Bones  employed  for  fer- 
tilizing the  soil.  Tliey  have  been  applied  in  a 
very  great  variety  of  conditiona  and  forms,  raw 
sad  boiled,  fresh  and  rotten,  fermented  and  un- 
fermented,  whole,  broken,  faralaed,  and  powdered, 
digested  in  powrrfnl  snlvr  nt<?  or  reagents, reduced 
to  incineration,  and  mixed  in  several  ctmditioDS 
with  various  diluents  and  composts. 

Bone-inaiiara  began,  long  ago»  to  bo  need  in 
the  h  t houses  of  Germany ;  it  became  slowly 
I  known  as  a  ff-rtilizcr  to  the  best  informed  class 
•  of  English  cultivators ;  it  was  at  first  tried,  in 
I  tide  eovnliy,  with  heaitBtion,  in  obeeurltf,  and 
,  under  very  bungling  processes  of  management ; 
and  it  eventually  acquired  the  fame  of  being  one 
of  the  most  friciie  and  powerful  appliances  for 
ttm  fields  of  our  oold  and  hmnid  oii- 
In  some  of  the  earliest  &rm  appUoaliona 
of  bone- manure  in  Great  Eritain,  the  bones  were 
oniformly  calcined  or  incinerated,  and,  in  con- 
•eqaenoe,  deprived  of  oil,  gelatine,  and  other 
matters  widoh  oonstitnto  a  oonaideraUs  pottion 
of  their  fertilizing  power ;  and,  in  others,  they 
I  ware  broken  by  the  hammer,  nr  rpdneed  by  lime, 
or  decomposed  by  urine,  or  distributed  along  the 
;  bettem  of  the  hnm-jtaid  hm^  or  otherwise  so 
I  prepared  as  either  to  oooadon  loss  of  their  own 
, '  rirtucs  or  a  wasteful  expenditure  of  labonr.  But 
I  when  better  methods  of  preparation  w^  devised 
.  nd  fBtrodneed  to  general  practice  bones  he- 
j  came  suddenly  recognised  as  hoth  an  soonomical 
1  and  a  mo^'t  powerful  manure  :  and  they  acquired 
'  a  celebrity  nearly  as  great,  and  not  one-fourth 
i  e»  ftMJtitioas,  as  tiuA  which  has  since  been  ao- 
j  cud,  d  tognana 

Bones  have,  for  many  years  past,  hrm  im 
I  ported  in  lart:c  niiantitics  from  all  the  prmcjpal 
j  p(ffts  of  the  north  ui  iiiurope ;  and,  for  some  time, 
i|  thoigh  in  tMsner  qnaiitiUs^  from  tfas  sooth  el 
■I  .     . 


Europe  and  even  from  South  America.  The 
only  importations  at  first,  and  the  principal  im- 
portations fn  a  eonaidaraUe  time  afterward, 
were  from  Germany;  rind,  when  the  bones  from 
that  country  had  brought  thf'  nplnnds  of  Not- 
tinghamshire, the  western  part^  ot  lloldemcsSy 
and  eome  other  originally  poor  daatriots,  into  n 
state  of  high  cultivation  and  fertility,  a  proverb 
arose,  "  th;it  one  ton  of  German  bone-dust  saves 
the  importation  of  ten  tons  of  Gkrman  oorn." 
As  Malta  ftatmeily  oovered  her  naked  rooks  with 
9oil  fren  Ibidgn  lands,  so  England  fertilise  hn 
barren  fltw?  and  Bandy  hpnthg  with  bones  from 
Germany.  Most  of  the  luiported  bones  have 
never  been  boiled;  a  large  proportion  appear  to 
have  been  bniiad  in  the  earth  or  in  composts 
till  the  soft  parts  have  become  detached ;  and 
some  seem  to  have  belonged  to  carcasses  whose 
tieshy  portions  have  decayed  in  the  open  air. 
The  hones  flrain  some  of  the  seaboard  diatrioto  of 
Germany  are  partly  the  exhumations  of  burying- 
groundii* — th^  robberv  of  thr^  repositories  of  the 
human  dead  k>eiug  irouicaiiy  excused  by  its  ren- 
dering tiie  bone  toade  popvhr;  titoee  from  some 
other  parts  of  Germany  have  been  deprived  of 
their  gelatine,  and  appear  to  have  been  boiled 
for  glue, — but  these,  though  easily  bruised  and 
rapid  in  their  aotion,  are  not  miush  esteomed ; 
those  from  Russia  are  reduced  to  %  somewhat 
bruised  state,  partly  that  they  may  occnpy  less 
room  in  stowage,  and  partly  that  they  may  com- 
port with  a  Russian  law  which  forbids  their  ex- 
portation vnlass  they  be  more  or  isse  mann>> 
factured;  those  from  the  south  of  Europe  are 
drier,  more  brittle,  more  reducible  to  fine  pow- 
der, and  capable  of  a  more  uniform  distribution 
in  the  soil  than  those  fimn  tho  north,  bol  nt  the 
same  time  more  rapid  in  thdr  aotion  and  less 
durable  in  their  power ;  and  those  which  are 
collected  in  our  own  large  towns  are,  in  all  re- 
spects, tho  best  whidk  oan  be  obtwned,  but  are 
far  too  meagre  in  quantity  to  meet  more  than  a 
small  fractionnl  portion  of  the  cxistinn;  demand. 
In  a  report  on  agricultural  produce  and  siiippiiig, 
which  was  printed  by  order  of  tho  Hoois  of  Com- 
mons in  Febraary  1818,  statisltos  are  given  of 
eleven  ports  of  the  northern  countries  of  Conti- 
nental Europe  ;  and  two  of  these  ports  were 
found  to  export  no  bone -manure  to  Great  Bri- 
tain, Hamburgh  made  oiportotioos  ton  large  but 
unascertained  amount,  and  Rotterdam,  Bremen, 
Lubeck,  Kirl,  Rostock,  Stettin,  Elsinnrc,  and 
Dantzic,  annually  exported,  in  the  aggregate, 
13^084  tons. 

Bone-dust,"  said  Mr.  Shier  in  1844, "  is  moeh 
used  all  over  Srntlnnd,  bnt  in  no  district  BO  uni- 
veraally  as  in  Aberdeenshire  and  the  adjoining 
counties,  where  it  is  Ibr  tiie  most  part  applied  in 
supplement  to  farm -yard  manure  in  growing 
turnips.  During  the  year  from  l?t  June  1810 
to  l«t  June  1841,  there  were  imported  into  Aber- 
deen from  foreign  ports  4,356^  tons,  and  on  the 
amg»  of  tho  hntsls  jsms,  3^491  tons  annnaUy. 
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bushel ;  and  reckoning  20  bushels  of  such  dust  a 
sufficient  dose  for  an  imperial  acre  of  turnips, 
the  average  quantity  imported  into  Aberdeen 
thonU  drsM  7,178|  aonB;  and  that  net  mmiy 
for  the  green  crop,  but  for  the  whole  of  the  uioal 
five  or  BIX  eonrse  rotations.  And  used  in  sup- 
plement to  a  dose  of  10  tons  of  farm-yard  man- 
th0  nofe  oomnon  and  oortainlynioiis  piofi^ 
able  way  of  using  it,  on  open  soils,  the  3,461  tons 
would  suffice  for  from  14,356  to  17,94fi  ncres." 

Almost  every  seaport  of  any  consequeuoe  on 
the  east  coast  of  Great  Britain  has  one  or  more 
milb  fbr  enuHnag  bonM  into  a  condition  to  be 
I  used  as  manure,  and  annually  imports  a  mimlu'r 
!  of  cargoe*!  from  conttnt-nta!  Europe.    \et  Hull 

I excels  ail  the  others  in  this  tratfic;  aud  some- 
timet  has  in  ite  doeki,  at  one  noiaeot,  not  ftnver 
than  thirty  or  forty  cargoes  of  bones, — all  des- 
•  tined  to  be  crushed  in  and  around  tbc  town,  and 
a  (X^nsiderable  pr«>portion  to  be  sent  up  the  in- 
land navigations  of  tlio  Hanber  fbr  dispsttfon 
through  the  interior  of  the  country.    In  1823, 
j  the  declared  valn,>  of  the  bones  imported  into 
i  Qreat  Britain  was  ouly  j£14y395;  in  1837,  it  was 
J0S54,6OO ;  and,  sinoe  the  latter  date,  the  quan- 
tity must  have  vstj  greatly  increased.   In  1815, 
the  quantity  imported  into  Hull  was  about  8,000 
tons;  in  183;),  it  was  17,500  tons;  and,  in  1835, 
it  was  25,700  tons.  Most  are  ordered  from  com- 
neroial  houses  in  Hamburgh,  who  have  lamifi- 
I  cations  in  nl!  thn  western  seaports  of  the  conti- 
I  ncnt ;  and  the  greater  part  are  bronfrht  to  Bri- 
1  tain  in  vessels  belonging  to  the  Netherlauds,  to 
the  lltee  towns  of  Gomany,  to  Denmark,  and  to 
the  Baltio. 

Bones  are  carefully  collected  in  both  town  and 
country  throughout  Oreat  Britain.  Every  well 
oondneted  fivmstead  has  a  fanie  old  eask  or  some 
other  suitable  receptacle  tat  them,  situated  in 
some  fl'ich  placf^  as  the  inner  conrt  of  the  cart- 
shed,  and  protected  by  a  oarer  from  the  aggree- 
dons  of  dogs,  eats,  and  rsls.  In  large  towns, 
numbers  of  very  poor  persons  earn  a  HilsetaMe  I 
livelihood  by  collectint^  thr-m  from  every  mass  of 
rubbish  or  ashes  where  they  are  possibly  to  be 
found;  and,  in  London,  the  bonc-boilers  daily 
send  around  spring-oarta  to  ooUeot  them  flnom 
shambles,  inns,  ^ting  -  houses,  and  all  simi- 
lar places.  When  a  bone -boiler  has  a  bone- 
mill,  he  first  sends  them  through  his  coarsest 
brsiddng  ci^indsBB,  and  tiien  pats  tiiem  into 
boOecs;  sad  when  he  has  not  a  bone-mill,  he 
employs  men  to  chop  them  into  small  pieces 
with  short-handled  axes,  and  then  to  pitch  them 
into  tho  boUetfl.  Whan  tlie  bones  are  wett  boOed, 
tbe  fat  is  skimmed  off,— the  dner  portion  to  be 
used  in  the  manufacture  of  soap,  and  the  coarser 
portion  for  coach  and  cart  grease ;  and  when  no 
1  more  hit  csn  be  obtained,  they  are  stacked  up  in 
the  yard,  either  to  be  crushed  on  the  same  cstab- 
'  lishment,  or  to  be  sold  to  the  bone<nishers  of 
j    the  ports  along  the  cast  coast.  [ 


Boiled  bones  lie  ftned,  bjr  Ae  pfooMs  ef  boi^ 

ing,  from  all  greasy,  fleshy,  and  fibrous  matter; 
and  they  may,  in  consequence,  be  reduced  to  a 
8tate  of  comparatively  fine  powder.   "  I  find," 
saya  Ur.  Halkett  of  New  Soone,  "tfast  nrnnboi 
of  agriculturists,  and  even  scientific  men,  who 
have  analyzed  bones,  are  of  opinion  that  the  mar- 
row and  fatty  matter  in  them  are  of  great  use  in 
tiieir  operation  as  a  mminre;  and  I  mwt  wnftN 
that  at  one  time  I  was  led  to  belieive^  ftom  its 
plausibility,  and  what  I  thought  a  common  scn«p 
view  of  it,  that  this  was  the  cane.    But  now, 
after  the  test  of  experience,  by  numerous  trials, 
between  what  we  eaU  green  bones  with  all  the 
marrow  and  fat  in  them,  and  dry  ones  free  from 
it,  I  have  :Uways  found  that  the  Intter  rai<»ed  hv 
far  the  best  crops.   Therefore,  i  have  arrived  at 
the  conehision,  that  the  less  animal  fivtinthm 
the  better,  and  that  the  boiling  of  thorn  before 
crushing,  instead  of  injuring  them,  is  a  benefit " 
A  report  on  bone-manure  by  the  lAincaster  Agri- 
ooltnral  Association  corroborates  Mr.  Haftett'i 
observation,  and  states  that  liones  in  their  gtesa 
I  ftite  were  found  to  be  less  effective  fertilizers  than  i 
bones  which  had  passed  thr(High  the  manufactories,  i 
General  experience,  too,  seems  not  to  have  de-  '  | 
tected,  at  all  events  has  not  established,  any  dif> 
ference  between  thf  vnhie  of  the  two  kiri^' :  f  -r,  j 
in  the  great  majority  of  instances,  the  same  price  j 
is  paid  for  both  to  the  bune-crushers.   Yet  boUi  ! 
setontifio  prindples  and  oarsAil  persaeerSng  ob-  ' 
,  prrvntions  dissent  from  these  conclusions.  au^J 
athrm  that  l)one8  which  have  not  been  deprived 
of  their  iat  and  gelatine,  though  pitibably  not  so 
rapid  in  their  notion  or  aggregately  eo  efficient 
upon  tumipe  as  boiled  bones,  have  both  a  moie 
d(irf\hlf»  and  a  more  jv^werful  influence  upon  the 
soil,  and  yield  considerably  richer  resolte  throogli- 
oot  the  enmnlatiTe  prodnoe  of  tiie  rotation. 

All   green  "  bonei^  and  such  boiled  ones  as  sk  | 
not  intended  to  be  completely  pulverised,  are 
crushed  or  brought  into  a  suitable  mechanical 
oonditton  for  application  to  the  soil,  by  being 
pssoed  through  toothed  eyHndeta,  of  one,  two^  er 
three  pair^  ;  and  in  tlic  n-f?  of  the  crreen  bones,  a  ' 
set  of  malieal)le  iron  scrapers  is  attached  to  the 
lower  part  of  the  cylinders,  in  order  to  dear  away 
adhering  animal  matter  fkmm  the  teeth.  fltaMB 
machines  with  two  cast-iron  toothed  cylinders, 
for  breaking  bones  into  sufficiently  small  piece*, 
have  been  erected  on  some  large  farms ;  yet,  ex- 
cept in  tare  cases,  theerashing  of  bones  fa  a  dB^ ' 
tinct  occupation,  condnelsd  upon  an  extensive 
scale,  and  effected  in  comparatively  Inrge  and 
powoful  mills.   Mr.  James  Anderson  of  l>ondee, 
abont  lofenteen  jean  ago,  erected  a  singuhrl?  I 
exoeUent  bone-mill,  woriced  by  a  twelve-horse- 
power steam-cnpno,  f:ir  thp  'iiipply  -f  the  diftricta 
around  Dundee;  and  he  sent  an  eltiimit  luetal 
modd  of  it  to  the  Museum  of  the  Ilighiaud  S»- ' ' 
detf, and  rsoslved  ftem  that  institBlien  ape* » 
niium  in  approbation  of  both  his  own  exertions 
and  the  oonstraotSon  of  iiia  maehine.  nwhoaaii 
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to  be  ground  in  Mr.  Andenoa  s  mili  are  otrnveyed 
from  the  iniB-iloor  totlM  upper  ptit  of  th«  inft> 

chinerjr,  hy  a  series  of  backefte^  attoched  to  a 

double  chain,  Thoy  nrn  dischnrjret^  npon  a  sheet 
of  oanvafia,  extending  over  two  revolving  rollerS) 
bf  the  motion  of  which  they  are  ooiiTeyed  to  two 
cMt-iron  roller*,  to  which  are  fizad  Mnooitrio 
rini^s  if  malleaMe  iron,  with  teeth,  so  as  to  present 
a  serrated  edt^c  The  bones  are  thus  partially 
braised,  and  fail  duwu  upon  a  simii&r  pair  of 
roOniy  Imi  wkli  tiM  ring!  aad  t««ih  inora  flioM^ 
set  Immediatelj  underneath  this  second  pair  of 
rollers,  is  a  riddle,  kept  in  motion  by  a  crank. 
The  bones  which  have  been  oompUteljr  ground 
Ul  tiiroa^  Um  riddle,  and  aft  reoelTed  into  a 
■BaOdiviooiKirapartintiitliaatath.  The  rougher 
k'nps,  or  those  which  are  only  partially  ground, 
audhave  not  fallen  through,  are  conveyed  by  the 
motkB  of  tha  riddk  to  a  Oird  pair  of  nllen 
formed  like  those  above,  but  with  their  rings  and 
teeth  still  more  close.  Tmmpdiately  undemPTith 
these  last  rollers,  is  placed  a  second  riddle,  kept 
is  moHoniyce  the  other,  through  which  the  braia- 
dust  falls  directly  into  the  division  balow  finiDad 
to  receive  it,  -while  any  of  t!ie  bonrs  not  suffix 
cieotly  ground  to  pass  through  the  riddle  are  car- 
ried forward  by  its  motion  into  another  apart- 
owt  or  dlviaiiNi,  horn  whioh  tliaj  ara  aithar 
taken  to  be  sold  in  their  rough  state,  or  are  con- 
re  red  up  hy  the  buckets  as  before,  to  pass  njmin 
through  the  machinery.  A  j^per  in  the  portion 
of  the  Highland  Society's  Traasaotioaa  pahBahed 
in  August  1829,  whence  we  have  borrowed  our 
notice  of  this  bone-mill,  contains  >>oth  vertical 
and  front  views  oi  it,  and  a  detailed  technical  de- 
Kriptaoa. 

In  some  districts,  the  bones  are  crathad  into 
the  four  ditTf^ rent  conrJitions  de^icmated,  in  refer- 
ence to  the  sue  of  the  largest  pieces,  inch,  three- 
qaarteca-indb,  half-indi,  and  dust,— the  last  being 
in  a  great  maaanra  oolleotod  by  riddling  tha  inoii 
and  the  three-quarters-inch  ;  in  other  districts,  as 
in  Yorkshire,  they  are  crushed  into  the  three  con- 
ditions of  inch,  haif-inoii,  and  quarter-inch  or 
dait;  and  in  othan,  aa  in  Farllidiin^  ih^  aia 
cruiihed  into  only  the  two  conditions  of  half-inch 
and  dust.  In  the  first  of  these  methods,  the  inch 
and  the  thre6-quartera>inch  kinds  consist  almost 
aboUy  of  piooaa  fimn  Ibe  TOaTimnm  aiaa  of  Hm 
designation  down  to  about  a  quarter  of  an  inch ; 
the  dust  consists  of  a  mixture  of  large  grits  and 
fine  powder ;  and  the  half-inch  ctMMists  of  a  mix- 
tata  of  powder,  grit,  and  piaeea  to  tha  aazimuBi 
nas  of  the  designation,  and  is  gananllj  and  moat 

justly  regarded  a"?  conoid nrably  Fnp<?rior  to  any 
of  the  other  varieties.  In  the  second  or  York- 
diiia  method,  the  dntt  oonaiita  of  ovary  thing 
vhidk  passes  through  a  sieve  of  little  more  than 
a  quarter  of  nn  inch  in  calibre  ;  it  contains  all  the 
■and  and  earthy  matters  accidentally  lodged  in 
tbeboQow  of  the  bones,  all  the  carious  and  rotten 
portions  of  the  bonaa,  and  aU  tha  vary  old  m  pai>> 
tialljdacayadlMMiaa  whidli  aia  taduocd  to  powdor 


by  the  first  touch  of  the  cylinders ;  it  is  much  in- 
Atior  In  qmdiiy  to  tha  indi  and  tiM  half'Inoli  ni- 
riatiaa,  and  aoto  for  a  much  shortar  period  in 

the  soil  than  they :  yet  it  is  heavier,  comprises  a 
much  larger  quantity  of  matter  in  a  bushel,  and 
will  spread  over  a  larger  superficies  of  land; 
and  it  aola  mora  rapidly  in  podiing  np  tnmipa 
to  a  braird,  and  therefore  operates,  to  a  cer- 
tain defn"pe,  as  a  prerrntive  against  the  ravages 
or  even  the  attacks  of  the  turnip-dy.  The  half- 
inoh  firiaty,  aa  piepavad  in  tlie  Toritifaiie  mathod, 
is  free  from  the  impurities  of  the  more  pulverized 
variety,  and,  when  made  from  good  bones,  is,  in 
most  respects,  superior ;  yet  when  sown  unmixed, 
it  paasea  dowfy  into  daoomposition,  and  ia  tardy 
in  pudlinc  turnips  to  the  bralid.  Whenever 
bones  are  crashed  in  the  Yorkshire  method,  they 
will  act  moat  advantageously  if  the  half-inch  va- 
riety and  Utt  mall  variety  bo  uixad  in  equal 
portions,— tha  lattar  to  braird  tiba  turnips,  and 

the  former  to  opemtp  dTimbly  in  the  Foil  But 
Llie  Yorkshire  crushers  mix  them  only  when  spe- 
cially ordared  to  do  ao ;  and  then  they  measure 
the  two  kinds  separately,  and,  in  consequence, 
give,  in  point  of  fact,  little  more  than  two  bushels 
under  name  of  three, — the  powder  of  the  small 
variety  disposing  itself  in  the  interstices  of  the 
otfaar  vaiiafy. 

Bones  from  various  parts  of  the  continent,  but 
principally  from  those  places  whence  they  have 
been  losgeat  and  most  bidkily  imported,  are  fre- 
qnentiljr  ao  nmoli  adoltaiatad  witfi  atanai^  iMofs, 
horns,  and  evaiy  kind  of  cheap  or  waato  matter 
which  will  add  to  their  weight,  that  they  require 
to  be  handpiokod  before  they  can,  with  safety 
to  tha  teeth  of  tha  oylindare,  be  eabjoetad  to  the 
process  of  crashing.  But  a  vastly  more  mis- 
chievou<?  adulteration  is  extensively  practised  by 
the  crushers  themselves,— one  which  not  only  in- 
demnifin  them  for  the  loss  by  foreign  adultera- 
tiona,  but  wUdi  aomatimes  imposes  to  a  griarooa 
extent  upon  farmers,  nnd  indirectly  occasions  a 
serious  paucity  of  crops.  Some  farmers,  too,  have 
an  extreme  fondness  for  finely  pulverised  bone- 
doit,  and  bUndfy  afford  tha  ntmoat  fteiBtj  for 
the  practice  of  the  adulteration.  One  ingredient 
very  extensively  used,  more  extensively  perhaps 
than  any  other,  is  the  refuao  lime  of  tan- works, 
after  it  has  boon  employed  in  removing  wool  and 
hair  from  skins.  Tbia  ll  paiaad,  in  clotted  lamps, 
into  the  cylinders  of  the  bone-mill;  it  is  freed 
from  wool  and  hair,  and  mixed  with  a  proportion 
of  bona^oat;  and  it  appears  very  amaH,  has  a 
very  pangant  amell,  and  readily  commmida  iteclf 
to  the  unwary  as  prime  bone-dust.  "  I  am  aware," 
observes  Mr.  Halkett,  ''that  thie  mixture  has 
often  raised  a  good  crop  of  tnmipe  in  damp  sea- 
sons. I  have  Ukewise  known  it  destroy  the  seed 
entirely,  when  gond  b  nrR  bpside  it  did  well.  T 
hare  no  objection  that  it  should  be  used  as  a 
manure  for  turnips ;  but  why  call  it  bono-dnst, 
andnotaeUitforwlMititiat  lonoaaawitnaed 
by  itial^  witliont  uij  admintara  of  bone-dnat. 
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■ad  it  profBd  ia  nttor  lUInie;  and  I  aa  led  to 
ImUsvb  that  it  ii  the  smrnll  qoimtity  of  bones  in 

it  that  sometimes  raiaea  the  crop  withont  any  as- 
sistance from  the  lime  whatever."  Old  mortar 
•r  plarter  line  is  alto  need;  hot  it  if  inodeRNii 
and  abaolatelj  useless ;  and  shoold  it  hqipen  to 
be  not  thoroughly  pulverized,  it  may  easily  be 
detected  by  its  admixture  of  hair.  Soap-boiler's 
waste  is  likewiie  employed ;  and  it  is  powdery,  of 
a  bluish- white  ooloar,  and  probably  aets  ao  ofelMi^ 
wise  on  the  soil  than  by  imparting  a  slight  de- 
gree of  alkaline  matter.  The  reffi5c  of  honp-dust 
&om  the  manufacture  of  sal-ammoniac  is  also  oo- 
ouioBilly  anployed ;  aad,  like  the  nfaaa  lime  of 
tanneries,  it  has  pungent  properties,  and  is  apt, 
in  some  seasons,  to  bum  the  seed.  Saw -dust, 
slaked  lime,  rotten  wood,  and  various  other  in- 
gradieiAt  aio  wed  j  tint)  in  gtuntlf  wn  mora 
easily  deteoted  ihaa  tiioee  alrsadj aaaied.  Every 
purchaser  of  crushed  bonf«i,  and  especially  of 
bone-dust,  who  has  not  an  opportunity  of  watch- 
ing the  proeem  ef  mamtflMtare,  ought  to  Mke  a 
thorough  examiMtion  of  aay  qoaatlty  ntaoiittcd 
to  his  inspection. 

Bone-manore  has  been  applied,  with  great  snc- 
oem,  ai  a  top-dfiiiiig  for  grass  lands.  In  tiiis 
case,  It  matt  bo  aova  hjrtikoliaad  bvotdoart,iB 

the  snme  manner  as  corn;  and  either  applied  in 
the  state  of  powder  if  the  land  is  ^non  to  Hp  mh- 
jected  to  the  Si^the,  or  applied  m  pieces  of  tiic  max- 
imom  tiae  of  a  walnvt  if  tntleioBt  timo  Is  to  bo  al- 
lowed for  crumbling  down  by  decomposition.  It 
suits  ill  upon  clover  of  the  first  year,  or  even  upon 
grass  of  not  mure  than  the  third  year  after  tillage ; 
and,  ivhta  apidied  to  old  grut  kadi^  it  mutt  bo 
ated  in  a  considefablf  luger  propogition  than  is 
suitable  for  tillagre  cropping.  Upwards  of  600 
acres  of  pasture  land  upon  one  estate  in  Cheshire 
have,  within  the  last  thirteea  years,  beta  raked, 
by  the  application  of  bone-manure,  from  a  value 
of  from  lOs.  to  irjg.  to  avalu«'  of  fmm  3(>s.  to  408. 
The  cost  of  the  application  has  been  about  £10 
per  acre ;  aad  7  per  cent,  of  it  is  added  to  the 
rent  payable  by  the  tenants.  1%e  maaua  it  ai»> 
plied  in  pieces  about  the  size  of  ^v.ilnutp,  in  qnnn- 
tities  of  from  30  to  .3o  cwt.  per  acre,  and  never 
upon  land  which  has  been  tu  grass  for  a  less  pe- 
riod tiiaa  tevaa  jtan.  It  It  mott  tnotettlb]  oa 
old  sour  sward  with  a  day  subsoil ;  it  never  fails 

!  upon  any  strong  sward  which  is  free  from  surface 
water ;  and  it  is  al&o  advantageous,  though  not  to 
the  tmao  dtgrte  or  irith  tbo  tamo  uaftffiag  uni- 
formity, upon  dry  friable  pasture  with  a  sandy 
substratum.  "  The  end  of  April,"  pay'^  th^  re- 
porter of  the  Cheshire  case,  "  I  consider  the  best 
time  to  apply  booat:  ao  stodc  ought  to  be  put 
u  pon  the  land  befim  the  foUowlag  tpriag.  If  the 
land  is  not  too  poor  to  prodnce  a  crop  of  hay,  I 
do  not  object  to  its  being  mown  the  first  year, 
bat  on  no  aooonnt  afterwaxdt.  It  is  now  twenty 
yean  rfaoo  I  first  saw  bone-dust  applied  to  pas- 
tnri'  land,  on  a  fii  Id  adjoining  Lord  Combernierc'?' 

I  estate.  At  the  time  the  bones  were  pat  upon  the 


land,  it  oerttinly  trat  oot  irorfh  mora  Hiaa  lOa  I 

an  acre ;  and  tlMfUg|l  io  long  a  period  has  eh^ied 

since  the  field  was  manured  with  bones,  it  is  now- 
worth  3da  ui  aere,  though  I  think  the  land  is 
not  qnito  to  good  at  it  ma  ittayeamigo.  looa- 
sider  bones  the  cheapest  of  all  manure  for  mow- 
ing-grounds.   y.v^\\i  yp^rs  ago,  I  manured  part  of 
one  of  my  mowing-tieida  with  bones,  3o  cwt  to 
the  acre ;  the  land  has  produced  me  a  good  crop 
of  bay  every  year  since,  quite  equal  to  the  othir  ! 
part  r-f  the  fitdd,  which  had  been  niannr-  d  with 
good  turm  yard  dung  every  two  years.    « >nce  in 
eight  or  mue  years  is  quite  enough  to  manure 
moirii^laadtwithboBttsaadlaafidttoertiia  | 
that  pasture  land  on  which  bones  have  been  ap- 
plied nerer  will  (so  long  as  it  remains  in  grass) 
return  to  the  state  it  was  in  before  the  hmtrn 
nan  pat  on.**  At  a  gtaeril  ndo,  boao-mauwe 
is  best  applied  to  dry  pasture,  whether  natural  or  ij 
artificial,  in  spring;  but  to  meadow  land,  the 
growth  of  which  has  been  fed  oS,  it  is  best  sp-  ^ 
plied  at  Am  oailieit  pottlblo  momeat  after  tin  j 
tattle  are  removed.   Tet  this  rule  is  subject  to 
exceptions,  occasioned  by  the  state  of  the  Innd 
and  the  character  of  the  season ;  for  if  the  met* 
dow  land  bo  wot,  dthor  haUtuallj or  flmn  tiie  'i  ' 
anataal  pravaltaoe  of  rains,  tiio  appliea^a  ^  |  i 
the  manure  to  it  ought  tn  he  postponed  till  the  [  , 
ground  becomes  dry  and  the  weather  warm. 

Bone-manure  has  been  variously  applied,  with  > 
great  taooMa,  at  a  i^paialioB  for  wheat  tad ,  | 
other  tillage  crops ;  but,  by  universal  observation,  ' 
it  is  found  to  operate  with  the  most  eminent  ad-  '  , 
vantage,  as  to  both  its  immediate  and  its  more  re- 
moto  tflbeli^  whoa  attd  ftr  tareipa  at  tlio  ooM' 
menoement  of  a  rotation.   It  is  tometimet  ^ftid 
broadcast,  but  is  much  more  generally  drill«I  in 
with  a  machine.   When  spread  broadcast,  if  it  be 
in  a  tttto  of  deeayorof  oompltto  feadinemlbr  | 
operating  on  the  soil,  it  is,  in  very  many  instaOM^  \ 
harrowed  in  with  the  last  ploughing  or  imme- 
diately previous  to  the  sowings  but,  if  in  a  fresh 
state,  without  having  beta  boiled  or  fermented, 
it  ou^t  to  bo  albwed  to  lio  a  taflleienC  tine 
upon  the  surface  of  the  prnimd,  to  subject  it  tj 
incipient  decomposition,  and  tit  it  for  developing 
its  powers  upon  the  nascent  crop.   Some  very  in- 
ttlUgeat  fiunaort  pvtiv  tho  bmadoatt  OMthod  ftr 
the  reasons,  that  the  turnip  plants  receive  much 
more  nourishment  through  the  side-radicles  than 
tlirough  tbe  tap-root,  and  will  therefore  be  b<^ter 
fed  by  broadtatt  tiuui  by  drilled  boaomaavNr' 
that  a  serious  difficulty  exists  in  mixing  drilled 
manure  with  the  soil  by  after -ploughing,— and 
that,  although  this  difficulty  is  lesaened  by  cross- 
ploughing  the  ridges,  yet  tbt  ttripes  of  liad  be- 
tween the  drills  never  receive  their  due  propor- 
tion of  "benetit,    A  medium  method  if?  prr.ctiaed 
by  some  farmers,  of  tirst  sowing  tbe  maoore 
broadeatt,  and  tbtn  gathering  it  into  ridgetwUh 
the  mould-plough.  Alt  goaoialoxperieaoe,  band 
on  thousands  or  even  myriads  of  ciperiraents  ia 
all  the  best  fiurming  districts  of  Qreat  ^taia. 
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gtm  deoidfid  preSenam  to  Iht  drill 
and  this,  whether  the  boiie4ia&Qfe  be  need  «looe, 
or  in  combioAtiaa  or  a0OomiMUHflMai  with  other 

matemU. 

The  emal  muuMr  of  dropping  boMHMunie  in 
drills,  is  ather  eiiniiltaneouBly  with  the  tvniip 

seed,  by  means  of  a  mnchinc  for  the  purpose,  at- 
tached to  the  turnip  sowing-machiue,  or  in  de> 
positions  separately  made  from  the  seed,  by 
means  of  a  machine  wholly  empbyed  for  iteelf. 
Models  of  five  rnachiues  for  the  former  of  these 
methods,  and  of  ouo  fur  the  l;\tt<»r,  may  be  scea 
iu  the  museum  of  the  Ilighlaud  Sociuty ;  aad  are 
lemribed,  In  laagaage  whidi  we  ihell  quote,  in 
the  descriptive  catalogue  of  the  museum.  One 
of  the  turnip  and  bune-dust  sowing-machines  is 
adapted  for  aowiug  two  drills,  with  a  simuitaoo- 
<NU  deposit  of  the  leed  end  the  nuuinse.  "  It 
is  moonted  on  two  wheels,  which  serve  to  turn 
both  the  eo'M?  imd  the  bone-dust  apparatus.  The 
former  coaiii£ts  of  the  common  tin  eeed-berzele ; 
the  litter,  of  two  wooden  hoppers  to  oontein  the 
bonei^end  carrying  in  their  bottom  each  a  wide- 
toothed  or  notched  wheel,  which,  by  its  revolu- 
tioQ,  discharges  the  bones  into  a  tube  which  ter- 
fflioate^  in  common  with  the  seed-tube,  in  the 
chamber  of  the  coulter.  The  discharge  of  the 
^wneB  is  regulated  by  a  slider  whicli  enlarges  or 
diminishes  the  passage  from  the  hoppers.  The 
machine  is  draw  a  by  one  horse ;  and  the  distance 
between  the  ooulten  ie  refolated  bj  handrfeer.** 
Another  turnip  and  bone-dust  sowing-machine 
was  invented  hy  Afr  Xicol  of  (luildy  in  Forfar- 
&liire,  and  bears  date  IbM,  but  ranks  merely  as 
one  ef  the  early  oombinatiena  of  the  nuwhinery 
At  nmultaneouatj  depositing  the  seed  and  the 
manure.  "  The  principles  of  this  machine,"  says 
the  Catalogue, are  much  like  tk>se  of  the  ibr- 
mer ;  though  the  arrangement  ef  the  parte  and 
mod'-!:  of  communicating  the  IBOtlfflBi  ere  8ome» 
what  diffiTent.  The  machine  moves  on  one  large 
roUer,  and  a  fore-wheel  without  a  swivel-bar; 
the  former  gives  motion  to  the  sowing-gear ;  and 
the  adjustment  of  the  coulters  is  effected  by 
hand-gear  not  self-acting."  A  third  turnip  and 
bone-dust  machine  bears  the  date  of  Iry'.io,  and 
was  invented  by  Mr.  Hamilton  of  Dumfries-shire; 
bat  it  merely  poesessee  the  same  properties  aa  the 
preceding,  with  some  differences  of  arrangement. 
.A  fourth  and  quite  different  turnip  and  bone-dust 
niachme  bears  the  date  of  1636,  and  was  invented 
by  Mr.  liaton  of  S3aii)Bowrie.  '*  In  thie  sowing- 
machinOt  B  aew  system  of  depositing  the  seed 
and  mannre  wa«i  Rttempted.  Instead  of  sowing 
continuously,  tins  machine  was  intended  to  de- 
posit a  portion  of  seed  and  naaare  together,  at 
■tated  intervals,  whereby  n  snving  miglit  aocrue, 
both  in  the  seed  an-^  nianure,  and  the  first  thin- 
ning of  the  braird  might  be  dispensed  with.  The 
coostmction  of  the  machine  differs  both  from 
previous  turnip  and  bone^iust  sowers,  except  in 
the  depo'^it  >r^  ;  these  consist  of  a  sliort  double 
conical  roller,  which  forms  the  groove  or  rut,  in 


n  oenftlnnona  Am,  for  the  noeption  of  the  teed 
and  manure,  and  tine  followed  by  a  short  cylin- 
der, partly  incased  in  a  cover.  The  cylinder  is 
chambered  on  the  periphery;  in  these,  certain 
quantities  of  the  seed  and  manure  an  ooOeeted; 
and  Sfl  the  cylinder  revolves,  and  the  machine 
progresses,  these  little  collections  arc  discharged 
at  the  proposed  distances.  In  practice,  however, 
it  WM  found  that  the  chambered  cgrlinder  did 
not  detiftr  ita  contents  at  intervnb,  but  nearly 
unifurm.  exci-pt  when  the  machine  travelled  so 
slow  as  to  be  ineffective."  The  fifth  turnip  and 
bone-dust  sowiag-mauhine  bears  date  1840,  is  the 
invention  of  Mr.  Niool  of  Ouildj,  and  was  in> 
tended  as  an  improvement  on  Mr.  Liston^s,  escap- 
ing its  fanlta,  and  achieving  ita  proposed  pur- 
poses. Its  construction  is  nearly  tite  same  as 
the  last  desorihed,  except  the  dropping  apparatus. 
This  consists  of  a  raised  fillet  encircling  tht  front 
rollers,  and  having  also  obtuse  diV>ble8  proceed- 
ing from  it  at  Qine4nQh  spaces,  whiuh,  while  Uie 
roller  levels  the  top  of  the  dxfll,  foms  also  n 
smooth  channel,  with  dibble-hoke  at  nine  inches 
apart,  along  its  surface.  Into  thi«  cbnnne!,  th« 
seed  and  bonse  are  deposited  contmuousiy ;  but 
an  iron  instrument  or  scraper  follows  close  be- 
hind, having  a  protuberance  that  fellowa  In  tiie 

channel  of  the  drill;  thig  member  sweeps  the 
bones  and  seed  before  it  till  they  fall  into  the 
first  dxbblo-hole,  and  so  on."  The  last  bone-eow- 
ing  nMwhintfi  which  we  require  to  notioe,  is  that 
which  deposits  the  bone-manure  alone,  or  with- 
out the  seed.  "  This  machine  is  employed  for 
depositing  bone-dust  or  other  granulated  uian- 
ona  in  drills,  and  is  adapted  to  serve  thiue  drills 
at  each  turn.  The  bone-chest  is  mounted  on 
two  wheels,  ono  of  which  r;iTes  motion  to  the 
three  distributing  wheels  placed  inside  tiie  chest; 
the  revtdutioiM  ef  the  latter  give  out  the  mannre 
to  the  shaet-iroft  tunnels,  which  deliver  it  into 
the  furrows  previously  prepared  by  the  plough. 
The  quantity  to  be  discharged  is  regulated  by 
sliders  which  lie  over  the  orifices.  In  depositing 
manure  by  this  machine  it  is  laid  in  the  fur- 
rows between  the  first-formed  drills,  and  is  then 
covered  up  by  passing  the  pliufili  along  the 
drill  and  cleaving  it.  After  this  operation,  the 
seed  is  deposited  by  the  eoaunon  turnip  sewing- 
machine.  The  bone-sower  may  be  drawn  by  one 
horse."  All  these  machines,  howevor,  un-  so 
costly  that  any  occupier  of  a  small  farm  cannot 
pnidsntly  purohaie  tliem,  and  can  laldom  obtain 
an  occasional  nae  <tf  them  ewspl  a*  an  nwaai- 
sonable  hire. 

The  quantity  of  bone-manure  suitable  for  an 
acre  of  tilbge  land  vnriei  aooovding  to  the  comfi- 
tion  of  the  manure,  the  diaraotear  of  the  soil,  and 
the  nature  of  the  crop ;  yet  it  usually  has  certain 
limits  of  utility,  or  limits  beyond  which  all  appli- 
cations of  it  are  wholly  wasteful  It  has  some- 
times been  applied  to  the  extent  of  100  buahehi 
per  acre,  and  often,  for  the  sake  of  experiment,  to 
the  extent  of  forty  or  fifty  bushels ;  but,  in  all 
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ladi  nam,  it  is,  in  a  great  dq^ree,  prodigally 
mitod.  Tbe  vfmgt  qnandty  ci  alt  oondtUonfl, 

stated  in  the  report  of  the  Doncaster  Association, 
'  ^9  bushels;  and  the  quantitr  of  the  powdered 
vanetiea,  as  thero  stated,  ranges  from  a  little  less 
thaa  90  InulMlf  to  aotiinthiiig  upwaida  of  20. 
But  the  most  approved  practices  in  England 
appear  to  give  from  2.*;  to  30  bushels  of  half-inch 
bone^  and  about  20  bushels  of  bone-dust.  In 
general,  aboot  2ft  bnriids  of  any  imdiiim  tiriety 
is  quite  sufficient  for  producing  ft  good  crop  of 
I  turnips,  and  exerting  a  fertilizinj^  power  over  a 
subsequent  rotation,  on  poor  light  sandj  soil; 
and  zay  quantity  aim  IASm  frtiioh  may,  in  any 
caae,  be  thought  desiiaUa^  ought  to  be  applied  at 
some  future  period,  as  a  preparation  for  some 
'  white  crop  of  tbe  series.  But,  says  a  writer  in 
Vol  ix.  p.  108  of  the  Quarterly  Journal  of  Agri- 
oultnre,  "  we  have  onivenaO^  in  flootlanii  n  no* 
tion  that  the  half,  at  least,  of  tlie  turnips  raised 
by  means  of  bone-du?t  onp^ht  to  be  eaten  off  by 
,  sheep }  for,  without  such  assistanoe  from  other 
i  mannre,  w«  oonoelvo  tho  bosw-dnat  would  have 
too  much  to  do  of  itself  in  supporting  all  the  crops 
during  the  rotation.  This  beinj^  the  notion  in 
Scotland,  the  practice  originating  from  it  is,  that 
nem  niore  tiwa  iBikMn  boibda  gonoraUy,  though 
some  farmers  nppll|y  twenty  bushels,  is  applied  to 
the  imperial  acrv.  We  have  also  a  notion  in 
Scotland,  that  bone-dust  has  a  caustic  qnaUty, 
and  that  ooBiiderably  mora  than  siztoen  bushels 
to  tho  acre  on  light  toOiy  would  do  more  harm 
than  rnod.  We  havf*  nnr^elves  experimentally 
tried  the  efleots  of  diSerent  quantities  of  bone- 
dust  in  raising  tomips  on  light  gravelly  soil, 
firoB  iwdto  to  tfronty-Avo  bwbelt  per  imporial 
acre,  and  found  the  crop  improve  decidedly  to 
sixteen  biuhels,  but  not  in  the  least  beyond  that 
quantity.  So  far,  therefore,  as  tho  turnip  crop 
was  oonoemod,  any  quantity  above  tho  dxteen 
bushels  was  thrown  away."  "  Bones,"  says  the 
Rev.  yir.  Rhnm,  "  have  been  drilled  with  wheat 
at  the  rate  of  30  bushels  of  bones  and  2^  of  wheat 
per  acre,  and  a  good  erop  (twenty-fonr  boahdi 
per  acre)  has  been  obteinod  on  veij  poor  soil ; 
while  portion?  of  the  same  field  sown  withnnt 
I  any  bones,  in  order  to  ascertain  the  effect,  did 
not  prodnoo  taflkient  phuita  to  cover  the  ground 
or  return  the  seed." 

A  wide  difference,  nr  rnther  a  coinplete  con- 
trast, of  opinion  exists  among  farmers  as  to 
whether  newly-crushed  or  old-crushed  bonc-man- 
niobothoboit;  mom  usorttngthat  thqrnmr 
have  good  tumipe  except  from  aoi^Hsrushed 
j  bone-dust,  and  others,  that  the  best  tumipe  they 
■  ever  had  were  from  old  bone-dtnt.    "  Both  in- 
I  ftanoei,**nniaifei  Mr.  HaDcett,  "may  be  trao; 
;  but  at  the  mmo  time  It  mny  alio  ho  trae,  that 
i    both,  from  seas'-tn  and  Tiianagement,  may  have 
the  best  crop  of  turnips  they  ever  had,  with  the 
wont  booe^nat  they  over  naed.**  Wo  mnat  look 
beyond  the  conflict  of  praotkal  opinion  to  one  or 
two  nnqoeetionablo  freta  reveeting  tho  mannre 


itadf,  in  order  to  know  tho  rdativo  vbIoo  of  tho  ' 
old  and  the  new.  All  newlymraehed  bone-man-  | 

ure,  however  dry,  heats  and  ferments  with  a 
rapidity  and  a  violence  proportioned  to  the  de-  \ 
gree  of  moisture  and  of  heat  in  the  heap ;  and  in  j 
general,  it  riiea  in  tempentsra  and  in  fcrment-  , 
ing  action  till  about  the  fifth  or  the  eighth  day, 
and  then  slowly  subsides  into  a  cool  and  quies- 
cent condition ;  and  in  tbe  process  of  cooling — in  ^ 
oonaeqnence  partly  of  evaporation,  bni  ohiefly  of  ! 
becoming  more  IHable  and  so  loaing  its  sharp  I 
points  as  to  lie  more  closely  tc^ther — it  snfTers 
a  dimintttt<Hi  of  bulk  which,  thoogh  not  ofaeenr- 
aMebythennptaetieed  eye»qan  teiy  lea^bo  | 
detected  by  re-measuring.    If  a  parcel  of  bones,  [ 
amounting  to  1,000  bushel!^,     mi^^hori  in  FfV  ni- 
ary,  and  not  sold  till  the  middle  of  May,  it  will  i 
then  measure  only  about  960  bosbehi ;  and  wbik  ' 
a  bushel  of  it  when  it  was  newly  omsfaed  would 
weigh  only  47  pounds,  a  bushel  of  it  in  the  mid- 
dle of  May  wiii  weigh  49  pounds.  The  purchaser 
of  old  bone-dust,  therefore,  unless  he  pay  a  pro- 
portionally  higher  per  oentage  for  it,  drtniu  ; 
more  material  for  his  money  than  the  purchaser 
of  newly-crushed  bone-dnst.    The  only  intrinsic 
difierence  between  the  two  varieties,  also,  seenu 
to  be  in  t^rom  of  the  old  dnet  for  turaipe  or  for  • 
any  other  purpose  iHiidt  leqniree  speedy  evolu-  • 
tion  of  the  raannriftl  pf>wer;  for  the  effect  of  the 
fermentation  is  simply  to  induce  nascent  decom- 
position, or  to  bring  the  bono-dutt  into  quite  er  . 
very  nearly  the  same  atateai  if  it  had  lain  fiir  a  ' 
short  period  in  the  "^oil 

Old  bone-dust  remaining  unsold  at  the  close  of 
the  turnip-sowing  season,  may  smnetimcs  be  ob* 
tained  at  ft  somewhat  ledueed  prioe ;  and,  wfaea 
purchased  by  a  farmer,  requires  a  little  pec  iH^^r 
treatment  for  its  proper  conservation,  till  the  \ 
next  season,  if  it  has  been  crushed  in  a  previoos  ' 
year,  and  mete  than  onee  heated,  it  posMeiee  y 
either  a  bluish  or  ;i  ydlowtittt ;  and  when  exa-  ! 
mined  through  a  microeoope,  will  he  found  full 
of  small  mites.    When  either  this  decomposing  ^ , 
boo»dnst,  or  even  oompatadvely  fineh  dait  U  ] 
the  season,  is  purchased  by  a  fiurmer,  it  om^to  ; 
ho  laid  on  a  dry  floor,  in  n  cool  place,  as  com-  ' 
pletely  removed  as  possible  from  all  acceb*  of  •  ' 
damp  vapour.  In  consequence  of  the  re-anaage-  [ 
ment  of  its  partides  and  the  admkrfon  of  sir  / 
into  its  maffl,  it  will  heat  after  being  rem  re'!  to 
its  new  plncp  of  storage,  thoufrh  not  to  the  same  ]i 
degree  as  on  the  tirst  occasion ;  and  for  the  sauM  ' 
reaseM,  II  will  heat  agi^  on  e««y  oeeaeioB  of  j 
its  being  turned  or  much  disturbed.  When  spread 
thin  on  the  floor,  it  will  not  heat  so  much  itf  '[ 
when  spread  thick  ;  but,  in  almost  every  instance, 
it  win  ssnd  off  so  mnoh  pntresoent  vapour  se  t» 
rot  a  wooden  4oor  above  it,  and  damage  tbe 
h<>aTded  floor  on  which  it  lies     It  ought  ncTer  , 
to  be  kept  in  bags,  for  it  will  speedily  deetroj  | 
iSbeoh  nor  fai  the  vicmiity  of  horses  or  eottte^  fv  f 
it  will  provoke  them  to  restiveness,  and  perhaps 
ineite  disease  by  its  di^gnstin^  fotid  odour.  |' 
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When  »  soil  w  of  a  very  decidedly  open  iex- 
tun,  bcM^tnil  ^n^i  to  b«  appliad  to  it  onfy  in 

accompaniment  with  farm  yard  manure, —  the 
Utter  beinc!  first  spread  in  the  drills,  and  then 
the  bono-du^ii  Bown  over  it,  before  covering 
ill  viUt  tlM  ploagiL  Tbis  uoomptaliiMiit  of 
brm-jard  manure  with  bone-dust  is  peculiarly 
lui table  for  dry  seasons  and  early  sown  turnips. 
A  good  proportion  of  the  two  manures,  in  ordi- 
aaiy  omm^  is  fimn  6  to  10  bulula  of  the  boii»> 
,  dust,  and  about  10  tousof  thAfrm-yard  manure. 

—But  another  and  more  common  method  of 
,  jointly  applying  the  two  is  previously  to  mix 
||  tbeiB,  to  iiMliMe  BMomt  deeompodtkm  of  the 
boaas,  and  to  ooauaiiigle  all  the  ingfcdlentt  of 
I  the  farm-yard  manurG  with  thcTu  into  a  compost, 
j '  The  proportions  in  which  they  may  be  mixed,  for 
\,  this  mode  of  applioation,  is  either  about  AO  bush- 
I  els  of  booM  and  4  or  0  toot  of  turn-pad  dang, 
or  abont  20  bushels  of  bones  and  4  or  6  tons  of 
(lung,  '-r  abotit  1-2  bushels  of  honoft  and  about  8 
tutui  ul  dung.    Xiic  bones,  when  mixed  in  any  of 
theie  proportionsy  or  in  any  iatonBodiate  onoi, 
and  thrown  together  with  the  dung  in  a  well- 
covered  heap,  will  very  rapidly  nndcreo  docorn- 
podtion.  One  £anuer  states,  "  that  he  has  used 
I  u  math  aa  35  budiala  of  bone-dint,  per  acre, 
>  without  manure,  in  thaaune  field  where  he  laid 
six  loads  of  fold  mHnnre  and  ten  bushel-^  of  >.Mn(>- 
.  dust;  but  the  turnips  on  the  part  manured  with 
booe^mt  alone  were  not  eo  good  aa  thoee  on  the 
!  part  manured  with  the  compost,  and  the  suc- 
cet'ding  crops  were  still  worse  in  comparison." 
'    A  frequent  and  usually  advantageous  method, 
I  for  soils  of  a  less  light  and  open  kind  than  those 
ftr  wlddi  the  oommiiatum  of  bone-dnet  and 
'  farm-yard  manure  is  suitable,  is  to  work  the 
bone-manure  intu  a  compost  or  mixture  with 
a^es,  loams,  clays,  or  decayed  v^tabie  mat- 
!  ten,  aooording  to  the  partlcakr  dumcter  of 
individual  soils,  with  clay  for  sandy  ioils,  with 
I  ashes  for  clayey  soils,  and  with  loam  or  decayed 
'  vegetable  for  soils  of  medium  porosity.  Many 
.  intelligent  hrmen  have  reported,  ae  the  reeult 
I  of  their  own  experience,  that  bone  compoits  of 
these  various  kinds  hnvc  acted  more  beneficially 
than  bones  alone ;  yet  they  do  not  seem,  in  gen- 
ai],to  have  adi^rted  to  the  fact  that  such  oom- 
j  poete  lie  valuable  chiefly  if  not  eokly  in  the 
'  case  of  green'  "r  mi!i -il  I  !  ones,  and  tliat  the 
rationale  of  their  supenoiity  nmsists  in  their 
I  lolvent  action  upon  the  gelutiue  and  the  fat. 
Some  fiuinen  give  to  endh  acre  a  comport  of  60 
hrishels  of  bone-dust  and  5  loads  of  burnt  clay 
cr  ul'  jT<)od  earth,  and,  by  applying  it  broadcast 
uid  ploughing  it  in,  have  found  it  increasing  the 
nhie  twenty  per  cent,  of  aU  the  eropeof  a  rote»> 
tion  excepting  clover.    Other  farmers  l^tplj  to 
each  acre  ft  cmpost  of  40  bu.shels  of  two-inch  or 
three-inch  boues,  5  loads  of  farm-yard  manure, 
ttd  a  eottiidenbb  bnt  indefinite  quantity  of 
ewth,  and  have  observed  a  very  visil^le  effect 
tm  it  upon  the  wheat  crop  at  the  end  ol  a  foor- 


year  rotation.  Other  fiarmert  Qoe  a  oompoet  of 
bone-dost,  rape-dust,  soot,  Ikm^rard  manure, 

and  the  ashes  of  weeds  or  nf  hons^p  firrs,  and  find 
it  eliminating  a  vast  heat  and  undergoing  a  pro- 
portionately active  fermentation.  Mr.  Shier  re- 
oommende,  as  the  best  method  of  tpplioation  to 
meadow  or  old  pastare,  such  a  compost  of  bone- 
dust,  urine,  and  earth,  that  8  or  10  bushels  of 
bone-dust  shall  be  given  to  each  acre. 

A  writer  in  the  Qnaiteily  Journal  of  Agricul- 
ture of  March  1833  asserts,  as  a  result  of  his  own 
expt  rlriice,  that  about  onr-bnlf  of  the  usual  quan- 
tity of  bone-dust  is  efficient  for  the  turnip-crop, 
when  prepared  into  n  conpoit  with  common 
ooal-aJies.  He  says,  **  The  quantity  of  bone-dust 
usually  applied  is  two  quarters  per  imperial  acre: 
I  use  only  one  quarter  per  acre,  but  I  always  mix 
the  bones  with  coal-ashes.  These  ashes  may  be 
proooxed  in  towns  and  vOh^j^  at  a  price  not 
exceeding  Ss.  per  ton;  and  the  quantity  fnixed 
with  the  bones  depends  in  a  great  measure  on 
the  quantity  oi  ashes  that  can  be  obtained  ,  the 
more  of  ooone  the  better,  bnt  it  ehonld  never 
be  less  than  one  or  two  quarters  per  acre.  The 
ashes  are  put  in  a  dry  place,  under  cover,  such 
as  a  cart-shed  or  an  out-house,  and  riddled  as 
small  as  bone4nat  itself.  That  which  passes 
throu^  the  riddle  ought  only  to  be  mixed  with 
the  bones.  Thn  }if.nes  should  be  verv  cnrefuUy 
and  equally  mixed  through  the  mass,  which  will 
be  best  effected  by  frequent  turnings  with  ^ 
shovel.  The  turnings  also  assist  in  drying  the 
ashes,  which,  if  they  are  not,  they  will  not  pass 
easily  through  the  hopper  of  the  sowing-machine. 
The  ashee  should  be  collected  as  early  in  the  se»> 
son  as  pcerible,  that  they  may  get  thoroughly 
dried.  After  the  bones  are  mixed  with  the  ashes, 
the  mass  ferments,  and  evolves  a  considerable 
degree  of  heat,  which  subsiding,  assists  the  dry- 
ing of  the  eshes  oonsideraUy.  To  expettte  the 
drying  of  the  ashes,  when  they  cannot  be  pro- 
cured early  enough  in  the  season,  I  would  recom- 
mend their  being  strewed  with  a  dusting  of  hot 
lime,  while  the  mass  is  turning  over,  in  tihe  same 
manner  that  pickled  wheat  is  dried  with  lime 
to  rr>nr\PT  it  fit  for  Sowing.  I  never  tried  this 
expedient,  because  1  always  procured  an  ^ly 
supply  of  ashes ;  but  I  feel  coniidettt  it  will  an- 
swer the  purpose.  The  oompoet  is  sown  with  the 
usual  machine.  Turnips  raised  with  this  com- 
post of  bone-dust  and  coal-ashes,  in  the  quantity 
alluded  to,  1  have  sold  for  £7  per  acre,  to  be 
eaten  off  with  sheep;  and  th^  alwnye  possessed 
the  same  characters  of  a  close  crop,  firm  root, 
and  hardiness  to  resist  the  ri;:;our8  of  winter,  that 
turnips  raised  with  bouc-dubt  alone  evince." 

A  method  of  treating  bone-manure  with  sul- 
phuric add  before  applying^  it  to  the  foil,  his 
recently  come  into  extpusive  use,  and  seems,  from 
many  experiments  and  concurrent  observation, 
to  be  superior  to  all  the  older  methods.  It  was 
originally,  dedgned  merely  to  reduce  the  bone- 
manure  to  a  state  of  fine  powder,  to  occasion  it 
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to  mis  mmintiiBAtelf  wftli  tin  toil,  radio  hi' 

ereMe  its  readiness  or  aptitade  for  assimflaiioii ; 

but  it  has  been  found,  by  subsequent  improve- 
ments  upon  it,  to  acoompUsh  also  the  othor  and 
broader  purpoaes  poooBiir  to  boiie-inanan.  Dr. 

Liebig,  who  suggestod  tikis  new  practice,  says, 
"  The  mnst  rnsT  anrl  prnrtical  method  of  effect- 
ing their  division  is  to  pour  over  the  bones,  in  a 
•kate  of  fine  powder,  half  their  weight  of  sulphuric 
add  dilated  with  three  or  llNur  parts  of  water, 
and,  after  they  have  been  digested  for  some  time, 
to  add  about  one  hundred  parts  of  water,  and  to 
sprinkle  this  asid  mixture  (phosphates  of  lime 
aiid  magneiia)  belbfe  the  plough.  In  a  few  se- 
conds, the  free  acids  unite  with  the  bases  con- 
tained in  the  earth,  and  a  neutral  salt  is  formed 
in  a  state  of  very  tine  division.  Experiments 
instituted  on  a  idl  formed  firom  grauwacke,  for 
the  purpooe  of  aaoertaining  the  action  of  the 
manure  thus  prepared,  have  distinctly  shown 
that  neither  com  nor  kitchen  -  garden  plants 
nffer  injorions  effects  in  consequence,  but  that, 
on  the  oontraiy,  they  tiirlTe  witli  mudi  more 
vigour."  —  In  a  comparative  experiment,  made 
in  lb43,  on  the  home -farm  of  Gordon-castle 
in  Morajshire,  one  acre  was  manured  with  8 
I  Inuiida  of  bone-dost  and  14  yards  of  fimn-jard 
dang;  one,  wHh  315  lbs.  of  guano;  one,  with  16 
bushels  of  bone- dust ;  one,  with  -2  bushels  of 
bone-dust,  dissolved  in  83  Ihs.  of  sulphuric  acid, 
previously  dilated  witb  12  gallons  of  water,— 4]ie 
mixtore  allowed  to  remain  between  two  and 
three  days  in  a  tub,  and  then  diluted  with  .388 
gallons  of  water,  and  applied  to  the  drills  by 
means  of  a  water-cart ;  and  one,  with  8  bushels 
of  bone-dnst)  mixed  with  83  lbs.  of  sulphnrio 
acirl.  I  rcviously  diluted  with  12  gallons  of  water, 
— and  the  mixture,  nearly  in  a  dry  state,  sown 
by  hand  along  the  drills.  The  soil  on  which  the 
experiment  was  mode  was  poor,  light,  and  sandy; 
the  tomips,  raised  immediately  upon  the  man- 
ure?, were  Bale's  hybrid,  sown  in  drills  27  inches 
apart,  and  the  one-half  drawn  fur  cattle  in  the 
yards,  the  other  half  eaten  on  the  ground  by 
sheep;  the  land  was  afterwards,  without  any 
manure,  sown  down  with  barley  and  pjruss  seeds. 
After,  in  each  case,  deducting  the  cost  uf  tnan- 
urc,  the  total  value  of  the  turnips  and  barley 
crops,  was,  on  the  bone-duBt  and  fom-yard  dui^, 
£5  18s.  l|d.;  on  the  guano,  £.5  17s.  9^d. ;  on  the 
bone-dust  alone.  £H  4s.  lid.,  on  the  liquid  ap- 
plication of  bone-dust  and  diluted  sulphuric  acid, 
£7  lOs.  l^d. ;  and  on  the  powdery  application  of 
bone-dust  raid  diluted  sulphuric  acid,  £6  166. 9d. 
—Another  comparative  experiment,  of  an  inter- 
esting character,  and  exhibiting  still  more  de- 
cinvo  results  in  favour  of  the  preparation  of 
bones  with  sulphuric  acid,  was  made,  in  the 
same  year,  on  Lindor*s  farm,  St.  Briavers,  in 
Gloucestershire.  The  scene  of  this  oxporimcnt 
was  a  worn-out  arable  field  of  sandy  soil ;  the 
sowing  was  In  the  beginning  of  August  with  im- 
proved stone  turnips,  in  lots  of  a  quarter  of  an 


sere;  the  gNUiiA  wss  ridgsd  np  al  M  Mm, 

the  seed  drilled  on  the  ridge,  and  hoed  out  (o  6  |i 
inches ;  the  turnips  were  horse-hoed  three  times, 
and  haikd-hoed  twice ;  and  one  pnch  of  eaeb  lot 
was  pulled,  topped,  rad  weigkd  ra  8lh  Js» 
nary,  1844.    One  bt  was  mannred  wiA  U 
yards  of  fat  rotten  pig*s  dung,  cost  £3  for  msn-  1 
ure,  and  produced  15  tons  3  owts.  3  qn,  of  tur-  i 
nips ;  another  was  rasmirsd  wHh  8|  Unbsb  «f 
bone-dust  rad  80lb&  of  sulphnrio  sisid,  oort  A  ' 
6d.  for  manure,  nnd  produced  13  tons  1  cwt.  1 
qr. ;  another  was  manured  with  40  bushels  of 
coal-ashes,  which  were  saturated  in  the  wialir 
of  with  hamu  uriM,  oeot  jSl  3a  fee  | 

manure,  and  produced  12  tons  12  cwts.  3qr^; 
another  was  manured  with  20  cubic  yards  of 
road-scrapings,  mixed  with  '2tiO  gallons  of  haaiaQ 
urine,  and  twice  tamed  ovw  in  1848,  csit  ii  1 
38.  6d.  for  manure,  rad  pvsdnced  10  toM  IS  !| 
cwts.  2  qrs. ;  another  was  mnnnr<?d  with  2  cwt? 
of  guano,  mixed  with  12  bushels  of  |Nire  charcosi 
dust,  cost  £2  Is.  ftr  nranre,  rad  fndnosd  10 
tons  d  ewts.  3  qrs. ;  another  was  raraued  wA 

7  cwts.  of  urate,  cost  £-2  1?  fid.  f  ir  mnn'Tr^.  r^rA 
produced  9  tons  1 1  cwts  2  qrs, ;  another  was 
manured  with  20  bushek  of  bone^  half  dust, cost 
£i  14s.  ftir  mranre^  and  prodnosd  Otens  1  e«i; 
another  was  manured  with  6  bushels  of  b<>n^- 
dust  and  20  bushels  of  charcoal  dust,  cost  £\  135. 
for  manure,  and  produced  8  tons  17  cwts.;  sn- 
other  was  mranxed  with  16  bnaheis  of  bsnes,  , 
half  dust,  cost  ^  4s.  ftr  msnaiu,  rad  pcodnoed 

8  tons  2  cwts.  3  qrs. ;  another  was  manured  with 
l  o  yards  of  half-rotten  common  straw  dung,  cost 
£1  lOs.  for  manure,  and  prodooed  6  tons  13  cwta 
1  qr.;  and  raother  leoeived  no  nraore  wbst- 
ever,  and  produced  1  ton  1'"^  c^rt?  -J  qr^  Mr. 
Purchas.  who  rep<^rts  this  cNpf  riment  in  the 
Journal  of  the  Koyai  Agricuiturai  Society,  men- 
tions that  the  icoideBts  of  the  we«ther  wevs  pe- 
culiarly unfavourable  to  the  full  play  of  the  pre- 
paration of  bone-dust  with  sulpbunr  acid,  and 
states  that  perhaps  half  the  quantity  will  be 
sufficient,  and  that  the  great  dwmist  Uslilg^  ts 
whom  wo  are  indebted  for  tliis  iralusUs  die* 
cnvery,  is  right  when  he  says  that  a  ranch 
smaller  quantity  of  bones  and  acid  (viz^  40  Iba 
fine  bone-dust  and  20  lbs.  sulphuric  adid  per' 
acre)  will  produce  ft  good  crop  of  turnips." 

Several  inconveniences,  involring  both  risk 
and  cost,  occxir  in  the  method  of  preparing  bone- 
dust  with  sulphuric  acid  as  recommended  by  Dr. 
Liei)ig,  and  practised  in  the  Gordon-Chatle  ex- 
periment. The  carriage  of  the  sulphuric  acid 
from  the  manufartnry  nr  thr  market  town,  i» 
hazardous,  and  may  he  expensive;  theprocewof  , 
mixation  with  sulphuric  add  upon  the  fiffm,  nay 
inflict  VMy  serious  aoetdents  upon  persons  so  oo- 
acquainted  with  the  tremendously  acrid  powcn 
of  that  acid  as  almost  all  farm -servants  are ;  suit- 
able vessels  for  making  the  preparation  dtlwrds 
not  exist  upon  ft  ftrm,  or  era  be  purchased  only 
ftt  ft  eoneiderablo  cost,  rad  in  useless  ftr  slnoit 
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tnj  other  purpose ;  and  the  distribution  upon 
land  «f  to  votomiiUNit  ft  quantity  of  liquid  M  86 
cwl  of  dilution  for  vwtaj  68  lbs.  of  boM-dust, 
cannot  be  effected  at  any  time  without  much 
trouble,  and  maj,  at  the  busy  season  of  turnip- 
sowing,  occasion  serious  derangenmt  the 
rooUne  butiiMM  of  the  ftim.    From  experience 
of  these  difficulties,"  pnvK  Afr.  Shier,  "  I  was  led 
gome  years  ago  to  try  a  dry  prcpnration  of  bone- 
dost  with  sulphuric  acid ;  aiid  Uiis  dry  prepara- 
tion hM  been  foasd  to  oomliiiu  so  many  ftdvftB- 
tages,  that  it  is  now  very  generally  adopted  in 
I   the  county  of  Aberdeen.     For  making  this  pre- 
I  paration,  the  finest  bone-dust  is  employed.  Dust 
prqwnd  finoB  booee  from  the  north  of  Burope 
may  be  got,  by  sifting,  of  the  weight*  of  66  Ibe. 
per  hnshf) ;  }>iit  as  the  dry  bones  from  the  south 
I  readily  yield  it  of  the  weight  of  To  lbs.,  the  Utter 
j  is  of  eoone  to  be  prefmred.  Any  coavenient 
I  quantity  of  dust  is  laid  in  an  oblong  heap  on  a 
;  flagstone  floor,  a  depression  is  made  in  the  top  of 
the  heap,  and  one-fourth  part  of  its  weight  of 
I  concentrated  sulphuric  acid  is  added  in  small 
.  ^oftiititiee  at  a  tame,  the  maae  being  thoroagbly 
turned  and  mixed,  by  means  of  wooden  shovels, 
after  each  addition  of  acid.    Alternately  with 
each  portion  of  acid,  as  much  water  is  added. 
'  When  the  whole  aefd  and  water  have  been  added, 
and  the  mixture  h  completed,  the  mass  is  hot 
and  somewhat  muisi ;  after  lying  in  the  heap  for 
;  a  day  or  two,  it  beoutoes  quite  dry,  and  is  tit  for 
•  lowing,  either  by  hand  or  maehine.    The  quan- 
tity of  sulphuric  acid  in  this  mixture  is  but  haJf 
that  used  in  the  liquid  way,  but  it  has  been  as- 
certained by  many  trials,  that  any  increase  above 
j  the  qoaatitj  reoommended  ia  not  ao  eoonasdeal; 

and  indeed  where,  as  occasionally  happens,  sifted 
j  bone-dust  cannot  be  obtained  a  farther  diminu 
I  tion  may  be  made  with  advantage.  Concentrated 
,  sulphuric  acid  has  been  specified,  but  in  places 
I  where  oolj  nnooneentrated  aeid  li  made,  it  is 
cheaper  to  use  that,  a  prop^irtionally  greater 
weight  being  employed.    The  value  of  the  a  -nl 
I  j  is  uf  ot»urse  detenuiued  by  the  hydrometer  ;  and 
'I  itshouldbeof  thekindmadefrmn  lolphar,  and 
not  from  fvyzites,  as  the  ktter  generally  Oootdns 
a  large  quantity  of  arsenic.    Altho'if?h  of  this 
dry  preparation  a  larger  dose  is  required  than  of 
the  wet  one,  the  advantagei  attendant  en  ite  nse 

I  rendnr  it,  on  the  whole,  a  cheaper  preparation. 
I  Some  of  its  advantages  are  that  it  is  pr^ pr\red  hy 
ij  the  manu&cturer,  who  can  go  to  a  better  tnaricet 

II  CnraUthe  mateiiala  than  the  frnner,  and,  from 
I  conducting  the  operation  on  a  large  scale,  can 
!  mtkc  it  of  better  quality,  both  fmm  the  cmploy- 
I  ment  of  suitable  machinery,  and  from  the  skill 
I  acquired  by  the  workmen ;  and  further,  the  ex- 
I  ptnm  of  carriage  and  applieation  to  the  land  is 
'  not  greater  than  that  of  an  equal  weight  of  un- 
prepared bone-dupt." 

i     £xoept  un  land  which  contains  a  large  propor- 
tion of  evganie  matthr,  either  flie  liquid  or  the 
'  dry  prepantumofbone-dusi  with  wlphnrio  aeid 


ought  to  be  applied  for  turnips,  only  in  accom- 
paniment with  a  moderate  quantitj  it  frrm-Tard 

manure.  When  the  turnips  are  to  be  succeeded 
by  winter  wheat,  indeed,  the  preparation  of  bone- 
dust  and  sulphuric  acid  may  be  administered 
alone,  in  order  to  force  the  turnips  into  rapid 
and  ngeioua  growth,  and  to  hurry  them  onward 
to  speedy  maturity  ;  but  when  the  land  is  not  to 
he  cropped  till  spring,  the  accompnniment  of 
some  such  slowly  decouipoaing  substance  as  iurm- 
yud  ma&nre  ia  in  a  greater  or  km  degree  indie- 
pnaable,  especially  in  a  dry  and  hot  season,  for 
preventing  an  arrest  upon  the  growth  of  the  tur- 
nip bulbs  before  Uiey  arrive  at  their  due  size  and 
weight.  Five  or  aiz  bnahda  of  the  dry  prepara- 
tion per  acre,  given  in  accompaniment  with  ten 
tons  f  farm-yard  manure,  hnvp  been  fnnnd,  from 
comparative  triaL)  on  all  kiuds  of  turnip  soils,  te 
prodttoe  ibor  or  fire  tent  more  of  turnip  bulbe 
than  can,  in  any  equal  droumstanofla,  be  obtain- 
ed from  20  tons  of  farm-yard  manure  without 
bone-dust.  *'The  dry  preparation,"  says  ^Ir. 
Shier, "  has  also  been  found  a  cheap  and  very 
cAcient  special  manuring  for  graan-crope  and 
grass.  When  used  for  grain  crops,  the  l>e8t  re- 
sults htxvr>  lieen  trot  when  it  wn^^  applied  to  a 
grain,  crop  immediately  succeeding  a  green-crop 
grown  after  fiurm-yard  manure  alone;  and  here 
too  the  same  tendency  to  bring  the  plants  early 
to  maturity  is  manif«>8ted,  the  grain  being  ready 
for  reaping  fully  a  fortnight  before  portions  of 
the  eame  «rop  dieiied  with  other  nannree ;  the 
weight  of  the  grain  per  bushd  being  increased, 
and  the  straw  firm  and  healthy  Bone^uet^ 
with  eulj^urio  acid,  has  also  been  found  to  war 
ewer  wdl  fixr  potatoes,  especially  wlien  mind 
wi  th  a  littfe  onlpiiate  of  magnena.** 

Bone-mamirp  is  by  no  TTipans  equally  suitable 
for  all  kinds  of  soils,  but  confers  superlative  ad- 
vantage on  one  kind,  medium  advantage  on 
another,  and  Uttle'or  no  advantage  on  aheHMr. 
An  experimental  trial,  rccorderi  hy  Mr.  Sinclair, 
in  n  letter  tn  the  secretary  of  tlio  Highland  So- 
ciety, states  that  it  proved  eminently  lertiiizing, 
not  only  for  tumipe  butlbr  tiie  eubeequent  orope 
of  a  rotation,  upon  giUcious  soil,  and  that  it  pro- 
duced scarcely  any  perceptible  effect  upon  cal- 
careous stony  sou,  while  stable-yard  manure 
upon  the  hitter  waa  eodnently  fertilizing.  Four 
hundred  parts  of  the  silicioua  ami  to  wldch  it 
proved  most  highly  advantageous  were  ascer- 
tained by  analysis  to  comprise  167  parts  of  fine 
rilidoui  aand,  43  of  cakareooe  sand,  99  of  water 
of  absorption,  84  of  decomposing  animal  and  ve- 
getable matter,  destructible  by  Gre,  2S  of  impal- 
pable carbonate  of  lime,  23  of  silica,  9  nf  r\l'imina, 
3  of  oxide  of  iron,  5  of  soluble  animal  aud  vege- 
table matter,  principaUj  vegetable  extvact,  with 
indications  of  muriate  of  soda,  and  2  of  moisture 
and  loss  ;  and  four  hundred  parts  of  the  soil  on 
which  it  did  not  appear  to  produce  any  benefit, 
oompriwd  217  parte  of  cakareoua  nnd  and  gravel. 
Marl/  pure  earbonate  of  Ume^  17  dcoompotii^ 
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fire,  3d  of  impalpable  carbonate  of  lime,  60  of 
silica,  20  of  aluminn,  5  of  oxide  of  iron,  4  of  s olu 
ble  matter,  principally  vegetable  extract,  with 
ralphftte  of  tad  13  of  moistiire  cor  Iom. 
The  two  Mik— whow  moot  important  olieiiiioal 
differences  were  the  respective  deficiency  and 
excess  of  carbonate  of  lime,  and  the  lesser  or 
greater  proportion  of  alumina — differed  also  in 
the  imimrtuit  nMdmnical  property  of  reepeotite 
fineness  and  coarseness  of  their  particles. — ^The 
report  of  the  Doncaster  Association  on  bone- 
uuiuure  corroborates,  for  the  most  part,  the 
general  prindple  of  lib-.  £HBdair,  and,  at  the 
same  time,  exhibite  it  in  more  detailed  appli- 
cation. "Upon  very  thin  sandy  land,"  says 
that  report, "  the  value  of  bone-manure  is  not 
to  he  estimated ;  it  is  not  only  found  to  heiie- 
fit  the  particular  cro;,  t  <  which  it  is  applied, 
I  but  extends  thrDu^'h  tlu  -vvlir^le  onrpp  of  crops; 
and  even  in  the  suoceeding  courses,  its  eflects 
are  visible  In  the  improved  quality  of  the  knd, 
and  the  efficiency  of  a  smaller  quantity  than 
would  at  first  have  insured  a  crop.  Upon  much 
of  the  high  land  about  Babworth,  which  is  a 
light  sandy  soil,  the  crops  under  ordinary  farm 
management  were  comparatively  unprodaotiTe } 
but  since  the  introduction  of  bones,  after  having 
been  dressed  with  several  fallows  with  00  or  70 
bushels  per  acre,  they  have  not  only  become  pru- 
duetive,  hat  to  much  improved  in  quality  as  to 
return  an  equal  crop  with  a  much  lighter  dree& 
ing  of  manure  or  bones  throntrhout  the  next 
course."  On  the  wolds  of  Yorkshire  and  Linooln- 
ihiie,  ''hefoffe  bonee  wen  genenlly  used  with 
tnmip  seed,  many  thousand  acres  were  annually 
sown  for  that  crop  without  any  manure  whatever, 
from  the  impossibility  of  getting  fold-manure  for 
mors  than  one^tiiird  or  Ibnrth  of  their  fallows. 
The  tonkipe  upon  such  nnmanured  land  were 
consequontiv  very  indifferent ;  and  the  benefit  of 
sheep-feeding  upon  their  tops — for  of  bottoms 
they  seldom  had  any — was  very  trifling.  Since 
the  use  of  hones  hu,  however,  become  general, 
the  turnip  crop  has  been  in  many  instances  ten- 
fold, and  in  few  less  than  four  or  fivefold  its  for- 
mer bulk.  AU  the  succeeding  crops  of  grain  and 
seeds  ham  been  amaringly  inotessed ;  and,  upon 
the  four  or  five  diift  system,  there  is  no  doubt 
the  land  will  go  on  progressively  improving,  re- 
quiring a  lesB  quantity  of  bones  annually,  from 
its  increased  ftttiHtjr  and  power.**  ITpon  even 
the  calcareous  soils  of  the  Yorkshire  wolds,  land 
I ,  -whirh  formerly  produced  only  from  8  tn  10  tons 

I.  of  poor  turnips  per  acre  from  farm-yard  manure, 
:  now  prodnMB  heavy  erops  of  good  turnips  from 
i  16  bushels  per  acre  of  bones.  On  well-drsined 
and  dry  peat  soils,  a  manuring  with  from  15  to 

i,  20  bushels  per  acre  of  bone-dust,  applied  in  the 
drill  method,  has  a  far  more  powerfully  fertilizing 
!  efleet  than  any  oidinary  dnning  of  stable  dnng, 
or  than  even  an  application  of  pigeons'  dung  and 
jl  lime.  GravellysoUsofalightauddryeharacterare 


nraoh  benelited  by  bon»«Hurai»i  but  stiff  eb^vf  i 

gravels,  especially  hotvy  water -logged  yellow 
clava  with  admixtures  of  stones  and  grit,  receive 
no  benefit  whatever  from  this  manure,  no  matter 
in  what  manner  it  is  applied.   All  days  sad 
heavy  loami,  with  such  oocssional  exceptions  as 
may  be  accnuntnd  fi>r  mainly  on  the  influence  of 
unusually  dry  seasons,  are  quite  beyond  the  reach  1  ' 
of  any  material  fertilisatiott  from  bones.  Teta  ■ ! 
ftmer  near  Nantwich  in  Cheshire  states,  in  the  I' 
New  Farmer's  Maj,Ti7.ine,  "  that  be  occupies  a 
&rm,  the  soil  of  which  is  a  clay  loam,  scarcely  li  | 
inches  deep,  the  subsoil  a  grey  sand  mixed  with  j  | 
eoaxse day,  whioh  the  1mm eall mnniel, ana  , 
bed  of  good  clay  marl ;  and  that  two  years  ago,  : 
he  covered  the  field  with  bone-manure,  previous 
to  which  the  grass  was  so  sour  as  not  to  be  wurtb  , 
ten  diillings  per  aere,  bnt  it  is  now  fiill  of  moit  { 
excellent  herbage,  consisting  of  white  clover  and  ;| 
trefoil and  bo  adds,  "  that,  in  another  of  hii 
fields  with  a  clay  soil,  a  small  portion  of  it  was  , ; 
manured  38  years  ago,  by  a  fimner  tenant,  wHh  ;l 
bones,  and  that,  although  it  has  been  90  years  ia  .  j 
tillage,  yet  that  part  stiU  diows  a  sopaiority  ovw 
the  rest." 

The  aggregate  opinions  of  fiurmeni  as  to  the 
length  of  time  during  which  bone-manmnopefatei 

on  the  soil  may  be  gathericl  fr  mi  the  prevailing^  ,' 
rates  of  allowance  for  it  in  the  valuations  of  farms. 
In  some  places  an  allowance  of  six  years  is  made 
fbr  bone-manure  on  pestore,  of  four  years  on  grass 
lands  succeiaively  mown,  and  of  four  years  on  , 
arable  land ;  in  other  pUoes,  of  ten  years  on  pas- 
ture, six  years  on  mown  grass  lands,  and  four  or  , 
rix  years  en  areUe  lands;  and  in  otiher  plsM%  a 
still  larger  allowance.   When  one  white  onp  hM 
been  taken  afl'T  the  npplicntiori  of  bone-mannre, 
two-thirds  of  the  prime  cost  and  oi  the  expenses  | 
are  allowed ;  sitw  two  white  erope  are  taken,  OBe>  ' 
third  is  allowed ;  and  after  three  are  taken,  00 
allowance  is  made.    But  bone-dust  is  adjudgi?<I 
less  durable  than  merely  crushed  bones,  is  valued 
at  one  tillage  less  than  the  hitter,  and  usually  , ' 
ranks  in  valuation  with  ftrro-yaid  maanie,  er  is  ! 
regarded  as  coextensive  with  a  four  years*  rota- 
tion.   The  actual  priwcr  nf  honc-mrtTinre  upon  the 
soil,  however,  is  in  many  instances  of  vastly  longer  • 
duration  than  these  rates  of  allowaaoe  weoM  < 
seem  to  indicate.   One  field,  noticed  in  the  D<>d- 
caster  report,  was  manured  in  one  part  with  \>vhtf 
and  in  another  part  with  farm-yard  dung;  aiid 
the  boned  part  was  visibly  superior  to  the  other  .  | 
during  the  long  period  of  15  or  16  years.  Ano- 
ther instance,  noticed  in  that  report,  is  preei»Iy 
similar  to  the  preoeding,  but  exhibits  visible  im* 
provement  h*m  the  boiies-dQring  even  a  netft 
longer  period.  Another  and  still  more  reuiurk- 
able  instance,  reported  in  tho  Quarterly  Journal  •! 
Agriculture  of  March  183ii,  exhibited  the  reclama- 
tion of  almost  waste  land  by  means  of  bonowisiisie 
about  i5  years  before  the  doee  of  bst  oentuy, 
and  the  continuance  of  visible  good  efftK-f  fr^  m 
the  bones  down  to  the  time  at  which  the  nfoti  ' 
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vras  written.  Many  other  inatftnoes  of  enduring 
tdnntafle  m^ht  be  fivm ,  tnd  hnndredt  of  fn- 
itaaoM  of  well-conducted  and  most  interesting 

and  sncccssftil  experiments  might  be  quoted ;  but, 
in  tixe  present  adTanced  and  uaiversallj  diffosed 
iteto  ofiuAtiuuition  lo^Mcling  the  ptiotioil  worth 
of  bone-mamiM,  1117  fliiisher  mppeal  to  «cporienoe 
IB  altogether  nnneceRsary. 

The  mode  in  which  bouc-manure  acts  upon  the 
soil  and  upon  plants  is  an  important  topic  of  in- 
qoiij ;  Wt  i»nBOt  be  ondentood  ivillHiat  aUiifioii 
to  the  chemical  analysis  of  bones.   A  rough  but 
rnmrnon  estimate  of  the  constitution  of  the  best 
kinds  of  bones  emplojed  in  manure  asserts  them 
to  Qonriet  of  40  per  oent.  of  eartliy  end  aellne 
matter,  40  of  cartOefle  and  jelly,  end  20  of  fatty 
matter.    But  thecA  proportions  vary  in  different 
classes  of  animals,  in  individual  animals  at  differ- 
ent ages,  and  in  tiie  teme  kled  end  age  of  bonee 
in  different  etaiee  of  piewMreriaon;  end  the  tpe- 
cific  natnre  and  normal  amount  of  the  earthy 
matters  in  any  one  variety  of  bones  employed  for 
!  manure  require  to  be  minutely  noted.   The  bones 
of  not  e  few  genera  end  ordore  of  eidmele  difRsr 
most  widely  from  one  another,  in  the  proportions 
of  the  very  elements,  such  as  the  carbonate  of 
lime  and  the  phosphate  of  lime,  which  have  either 
'  the  most  peculiar  or  the  moot  powerftd  meniirial 
I  action.  For  example,  the  quantity  of  eerbomete 
'  of  lime  which  is  combined  in  bones  with  every 
1 100  parts  of  phosphate  of  lime,  is  2'68  in  fish, 
1 2-63  in  liona,  0*76  in  frogs,  11 70  in  fhwls,  19*54 
j  in  man,  and  24*12  in  sheep.   The  bones  of  very 
I  ypiing  animals  are  eofl,  and  principally  consist  of 
cartilage,  in  which  the  earthy  matters  are  after- 
wards gradually  dep(  sited ;  and  the  bones  of  the 
tm»  aninele,  when  they  ettean  meturity ,  possess 
a  large  proportion  of  both  earthy  and  fatty  mat- 
I'tera,  but  vary  according  to  food,  health,  and 
I  habits.  Spongy  bones  or  bones  of  loose  texture 
i  I  haie  e  oomperetively  large  proportion  of  veotelt 
uid  ooMognentlf  of  oigenio  matter ;  and  com- 
!  j  pact  b  noF  are  comparatively  abundant  in  earthy 
phosphates.   According  to  the  mean  of  four  ana- 
l  iiaetirf'  theae  two  Unda  oS  bones  from  the  same 
.  animal,  spongj  bonee  oontein  37*88  per  oent.  end 
, I  impact  hones  31*20  per  cent,  of  organic  mat- 
I  ter,  spongy  bones  contain  /jO  SI  per  cent,  and 
I  compact  iKines  53*  10  per  cent,  of  earthy  phc^ 
'  I  pbatesb  end  spongy  bonee  oontein  11*29  per  oent. 
I  vii  compact  bones  9*77  per  oent.  of  eerbonate  of 
I  lime.  Bones  which  have  long  been  exposed  to 
1  tbe  air,  whether  on  the  open  ground,  or  at  such 
i^Mufl  depth  beneetli  the  toil  ee  to  be  eooeeaible 
■  to  atmospheric  influence,  are  deprived  of  a  large 
I  proportion  of  their  original  quantity  jf  rtrganic 
'Mtter.  Some  bones  of  the  bear  which  had  been 
Juried  far  an  unknown  length  of  time  near  the 
evfaae  of  the  gnmnd,  yieMed  by  eneiyeie  4-90 
per  cent,  of  organic  matter,  62*11  of  phosphate  of 
I  line,  13-24  of  <mrbonate  of  lime,  12*25  of  sulphate 
jorBiBe,  2-12  of  fluoride  of  calcium,  0*^  of  phoe- 
of  magnesie,  2*18  of  ailioio  add,  2-18  of 
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oxides  of  iron  and  manganese,  and  1*34  of  soda ; 
end  ioaie  bonee  of  tiie  beer  whidi  lied  lain  buried 
for  an  unknown  length  of  time  at  a  considerable 

depth  in  the  ground,  yielded  1C24  per  cent,  of 
organic  matter,  66  ui  of  phosphate  of  lime,  13*  12 
of  eerbonate  of  line,  7*14  of  solphete  of  lime,  1 96 
of  fluoride  of  calcium,  0*3  of  phosphate  of  mag- 
nesia, ^'l,'  of  Rilicic  ncid,  2"f'  of  oxides  of  iron  and 
manganese,  and  l  OtS  of  soda.  The  anaiyiiis  of 
human  bones  has  been  conducted  &r  oftener  and 
with  greeter  care  than  that  of  any  other  hind  of 
bones;  and  therefore  deserves  to  be  noted  in 
connexion  with  our  present  subject.  The  thigh 
bone  of  an  adult  male,  after  being  freed  from 
perfoitenm  end  ftt,  and  tfaoroaghly  dxitd,  yielded 
27*23  per  cent,  of  cartilage  insoluble  in  muriatic 
acid,  5-02  of  cartilage  soluble  in  muriatic  acid, 
I'Ol  of  vessels,  62*26  of  basic  phosphate  of  lime, 
1*0  of  fluoride  of  oalehim,  1041  of  oaibenate  of 
lime,  1*06  of  phosphate  of  magnesia,  0*92  of  soda, 
0-2.5  of  chloride  of  sodium,  and  I'O!)  of  oxides  of 
iron  and  manganese,  and  loss.  Most  of  the  bones 
employed  in  manure  are  those  of  phytivorous 
enimide,  end  in  ooneeqiienoe  oontein  oonaider- 
able  proportions  of  carbonate  of  lime. 

The  princi^l  element  in  the  mannrial  action 
of  bones  is  the  phosphate  of  lime.  This  salt  is 
■earoe  in  wils,  sparingly  dispersed,  and  speedily 
ezhaoited;  end  yet  it  is  indispensable  to  the 
vigoron?  growth  of  nearly  all  cultivated  plants, 
and  forms  the  principal  stimulant  to  the  vitality 
and  power  of  aeveral.  The  phosphate  of  lime, 
Dr.  Thomson  asserts  to  be  a  constant  ingredi- 
ent  in  plants  and  though  it  may  be  impercej>- 
tible  in  some,  nnd  but  barely  traceable  in  many, 
it  constitutes  a  very  conspicuous  ingredient  in 
the  inorgenio  or  ethy  pert  of  not  a  ftw  of  the 
most  valuable.  It  is  found  in  the  pea>pod,  in 
the  marsh-bean,  in  the  Scotch  pine,  in  rice,  in 
fuci,  in  the  quinquina  of  8t.  Domingo,  in  the  pol- 
len of  the  date  tree,  and  in  the  roote  of  the  peony 
and  the  white  water  lily.  "  >L  Raspael,''  we  are 
told,  "has  detected  it  in  the  leaves  of  Phi/to- 
lacca  decandrUf  and  in  the  bulbs  of  the  orchis,  or- 
nithogalum,  and  narcissusi,  under  the  form  of 
needlMihaped  eiyatala  attadied  to  the  oterior  of 
the  cells."  According  to  analyses  by  Saussure, 
Vauquelin,  and  some  other  eminent  chemists, 
39*3  per  cent,  of  it  are  contained  in  the  ashes  of 
the  grain  of  oelii  44*0  in  4te  ediee  of  the  aeeds 
of  wheat,  46*5  in  the  ashes  of  bran,  32-6  in  the 
ashes  of  the  needs  of  barley,  775  in  the  ashes  of 
the  chaff  of  barley,  6*2  in  the  ashes  of  the  straw 
of  whoat,  87*92  in  the  ashes  of  the  aeede  of 
veUdiee,  17*5  in  the  aaheo  of  the  seeds  of  peese 
22  .')  in  the  ashes  of  t}ie  ripe  plant  of  turnsole 
24  0  in  the  ashes  o*  the  leaves  nf  oak.  4  *  in  the 
ashes  of  the  wood  uf  uak,  4  5  lu  the  u&hes  of  the 
beik  of  oak,  13*0  in  the  adifle  of  the  leavee  of 
poplar,  16*75  in  the  ashes  of  the  wood  of  poplar, 
23*0  in  the  ashe<?  of  the  leaves  of  hazel,  35  0  in 
the  ashes  of  the  wood  of  hazel,  5  5  m  the  ashes 
of  thebavk  of  faaael,23'0  in  the  adiee  of  the  wood 
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othonhmn,  wad  4*5  in  the  MbM  of  the  Urk  of 

hornbeam.  These  propoiiioot  fiDVoibljr  show  how 
indispensable  the  phosphate  of  lime  is  to  the 
health  &nd  growth  of  the  moat  useful  plants  of 
both  the  fiurm  Hid  the  Ibract,  and,  in  consequence, 
how  mii^ity  M  influence  is  exerted  upon  them 
by  bone-nianiire.  Tumipa,  pottit k^s.  and  white 
dover,  too,  though  noi  named  m  our  list  of  spe- 
dal  plants,  m  to  powwftdlj  affeotod  by  the 
pretM^'uce  of  phoq>hate  of  lime  in  the  eoilM  to  be 
mainly  dependent  on  it  for  their  vip^onr  and  lux- 
uriance. White  cdover,  when  well  stimulated  by 
bone-nuuiare,  grows  with  such  energy  as  to  take 
dmoet  entin  poesewion  of  the  ionl,  er  to  dweif 
and  exterminate  the  coarse  kinds  of  herbage ; 
and,  when  first  grown  upon  bnned  pr  nnd  in 
Engluid,  was  foolishly,  though  not  very  naturally, 
luppoeed  by  w»ne  fiunnen  to  deriTe  ite  veif  feeds 
from  the  bone-manure,  so  that,  as  they  imagined, 
it  did  not  reqtiire  to  be  sown.  The  seeds  of  this 
plant,  not  only  contain  a  laige  proportion  of 
phosphate  of  lime,  but  poMeii  extnerdinery 
longevity,  and  are  most  extentfvely  though  dor- 
mantly  difTuscd  in  almost  all  kinds  of  soils  and 
situations  in  England  j  so  that  whenever  they 
ere  brought  within  the  reach  of  Mmtlon,  and 
subjected  to  the  manurial  action  of  phosphates, 
they  germinate  nnd  grow  with  surprising  vigour. 
White  clover  has  (iprung  up  after  a  conflagration 
in  a  large  town,  simply  because  the  action  of  the 
heat  occasioned  aeration  of  the  ground,  end  the 
ini  inrrnti  n  nf  tlio  wood  set  free  upon  the  soil  a 
comparatively  large  proportion  of  phosphate  of 
lime ;  and,  for  similar  reasons,  it  has  spruog  up 
«e  if  by  magio^  end  flourished  erith  elmoet  super- 
natural luxuriance,  in  flelds  which  have  been 
suddenly  phosphatized  by  the  introduction  of 
bone-manure.  .The  highly  fertilising  power  of 
phosphate  of  Ume,  also,  afibrde  a  main  explana- 
tion of  the  foct  thai  bones  are  beneficial  nearly 
in  the  ratio  of  the  porc>sity  of  the  soil,  find  rire 
almost  totally  useless  in  wet  tenacious  clays ;  for 
thie  aalt,  ea  it  exista  in  bones,  ie  always  bIow  of 
Uberation,  and  can  in  any  case  be  got  free  only 
under  the  r\ctif>n  of  tho  air;  and  hence  it  is 
readily  evolved  in  soils  which  possess  a  full  and 
rapid  aefation,  and  renoains  perfectly  fixed  and 
atubbom  in  eoila  whidi  lode  it  np  Crom  atmo- 
epheric  influence. 

But  another  powerful  method  in  wlii(  h  crushed 
bones  exert  a  fertilizing  power,  consists  in  their 
extraordinary  capadty  fbr  abeorbing  and  retain- 
ing moisture.  When  any  vigorous  plant  upon  a 
boned  field  is  pulled  up,  it  will  generally  bring 
up  mall  pieces  of  bones  with  its  roots;  and 
when  it  ie  minutely  examined,  it  will  be  eeen  to 
have  grasped  the  little  pieces  and  pervaded  their 
cavities  with  its  radical  fibres,  while  the.se  cavi- 
ties will  be  seen  to  bo  clammy  or  even  copious 
with  the  Uqnid  nourishment  on  whieh  the  spon- 
giolcs  were  feeAng.  The  very  contaet  which  the 
mdical  fibres  of  young  turnips  obtain  with  bone- 
manure,  and  whioh  they  cannot,  in  any  of  the 


eidbiaiy  methode  of  appBealioo,  ebtniB  with 
fium-yud  dnnc,  has  been  assigned  by  some  i»>  • 

telligent  farmers  as  the  sole  reason  of  the  para- 
mount power  of  bones  over  the  tariiip  crop^ 
Centaet  with  manure,"  says  a  writer  in  the  4Uk 
number  of  the  Quarterly  Journal  of  Agricolture^ 
"  will  cause  turnip-seed  in  vec^etate  in  a  short 
time.  Could  the  seed  have  been  piaci^d  in  con-  . 
taet  with  fiurnwyard  manure  as  easily  as  wkh  | 
bone-dust,  the  lifter  would  neter  have  acf|uired 
the  fame  it  has  ns  a  turnip  manure.  The  tirm- 
ness  with  which  the  roots  of  the  turnip  grasp 
the  manure,  shows  the  great  capacity  for  Btaaiue  i 
which  thef  poMM  in  the  eariy  etagn  of  thdr  I 
growth.  It  ifl  this  tenacity  for  manure  of  the  ' 
rout-fibrea  winch  rni?«8  so  nnich  of  the  bone-du-t 
to  tlie  surface  oi  the  ground,  by  adhering  to  Uie 
roota  of  the  qeoted  pbnta ;  for  it  ia  found,  ia 
singling  the  turnip  crop  it  is  liable  to  be  brought 
tip  to  the  surface  of  the  ground,  by  the  root-fibres 
of  the  ejected  plants ;  and  whenever  turoip-seed 
vegetates  in  contaet  with  fium-yard  manure,  the 
same  inconvenience  results."  The  flnBtiftl  wapflj 
of  moisture  for  turnips  which  bone-manure  at- 
tracts and  maintaina  in  open  and  comparatively 
arid  aoils,  afibrdi  another  though  hut  aeoondary 
explanation  of  its  specially  beneficial  action  upon 
light  and  porous  land ;  and  the  repulsive  power 
which  fatty  matter  exerts  against  moisture,  fallj 
explains  the  apparent  superiority  of  boiled  bowi 
to  nnboibd  onea  in  ftrliHiing  effbot  npcn  ths 
turnip  crop. 

Another  source  of  the  manurial  power  of  bom^, 
though  applicable,  not  to  the  turnip  crop,  but  to 
the  succeeding  cropa  of  the  roCntion,  ie  their 
gelatine  and  their  fiit.   Both  of  these  substances 
c^msist  of  elements  which  enter  very  largely  into 
the  organic  substance  of  all  plants ;  so  that, 
throughout  the  whole  prooees  of  their  decom- 
position on  the  soil,  they  resolve  themselves  into 
direct  and  perfectly  prepared  food  for  the  grow- 
ing crops.   The  more  the  bones  have  been  fer- 
mented, too,  the  more  eduble  ie  their  gelatiae, 
and  the  more  prepared  for  assimilation  is  their 
fattv  matter ;  and  brnm  thr  hiih  ndvnntir'"  of  I 
working  unboiled  bones  into  termented  coaipo6t»,  ' 
or  mixing  them  with  foreign  subetancee  fitted  to 
promote  their  fermentation.  Tet  aa  the  presence 
of  oil  and  gelatine  resists  the  attraction  of  mois- 
ture, retards  the  development  of  the  manurial  . 
power  upon  turnips,  and  constitutes  a  kied  of  ' 
manurial  agesKydmilartothatof  themestctm 
mon  fertilizers,  and  not  at  all  of  the  '^fHrcific  and 
mighty  nature  of  the  phosphate  of  lime,  a  very 
serious  question  arises  whether  more  profit  migbt 
not  accrue  to  the  fimn  ftem  extrartiag  Oeeil  { 
and  the  gelatine  ft-om  all  onboUed  bone-ma&urr 
and  applying  them  to  other  uses.   "  By  compar- 
ing all  the  facts,"  says  one  writer,  "  wo  naturally 
come  to  the  oondudon,  that  the  meet  eeowiou-  ' 
cal  use  of  hones  is  to  extract  from  them  the  oil  ^ 
and  gelatine,  which,  if  not  of  sufhcii  ut  toIuc  for  |  ; 
the  manufacture  of  glue  or  of  ammonia,  utaj  be  j  | 
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used  as  &  guppl«mentarjr  food  for  pigs,  in  the 
fcmof  ft  btv^  or  pot  liquor,  which,  n^Md  with 
meal,  will  grL;itly  accelerate  their  growiil  n  in- 
crease th'i '  :;it       Wlion  rapid  action  upon  trir- 
aips  is  desired,  either  this  measure,  or  thorough 
previous  fiennentation,  or  digestion  in  solphoric 
add, ought  t»!M  adopted;  imd  in  emy  inttanoe 
;  in  which  large  quantities  are  in  requisition,  a 
j  calculation  oun:ht  to  hf  made  as  to  which  of  the 
!  WTerai  methods  ol  appljing  bone-manure  will 
prof*  moai  eeoMiakal  lof  t&  grawal  iwoila  el 
the  rotation  or  of  the  farm. 
I    A  method  of  preparing  bones  by  steam  was 
recently  published  bj  Mr.  James  BhMkhall  of 
UialNurgh;  and  daime  to  be  a  anieh  obenper 
method  than  the  crushing  one,  and  more  facile 
than  that  of  pnlntiun  in  '•'ulphtiric  acid,  and  at 
'  the  saiue  time  equally  elhcieut.    It  consists  in 
expoi»iQg  them  for  a  certain  loogth  of  Ume  to  the 
aetiMk  af  high^imaaitre  ataain ;  and  it  bfinga 
them  into  a  state  of  such  fine  division,  as  may 
readily  though  mistakenly  be  supposed  by  a  gen- 
eral observer  equivalent  to  solution.  Dr.  Ander- 
ttn,  thaaheniiat  of  the  Highlaad  and  Agriodtiiial 
Soattj  of  Scotland,  found  by  analysis  that  &  spe- 
cimen prepared  by  Mr.  Blackball  himself  consisted 
of  lirm  per  cent,  of  water,  27-37  of  animal  matter, 
sad  »97  Off  bone-earth,  and  that  ft  apeeiflMB 
prepared  according  to  Mr.  Blackhatt*a  nethod  by 
another  gentleman  ron'^i^trd  r  f  13'8R  per  cent,  of 
Water,  i»-90  of  animal  matter,  and         of  bono- 
:  earth ;  and  in  order  to  make  a  determination  of 
I  tbsir  rdatiTe  value,  he  at  the  same  time  analysed 
a  specimen  of  ordinary  one-inch  drill  bones,  a 
specimen  of  ordinary  fine-crushed  bones,  and  a 
;  specimen  of  entire  bones  in  the  state  in  which 
i  theyaMaold  tothebotteonnbenbythepenoDa 
;  who  collect  them  in  Britain,  and  found  the  first 
to  consist  of  10  per  cent  r  f  water,  41*88  of  ani- 
\  mal  matter,  and  48-12  of  boue-earth,— the  second 
i  to  ooasiat  of  1(^99  per  oent.  of  water,  49^  of 
I  animal  matter,  and  47*01  of  bone  earthy  -ftnd  the 
'  third  to  consist  of  14-89  per  cent,  of  water,  37-02 
of  animal  matter,  and  48*17  of  bone  -  earth. 
Steamed  bones  are  thus  one-half  or  less  poorer 
in  gdatinoaa  or  Bitrogenoiia  principlea  than 
crushed  bones ;  and  though  a  process  might  be 
adopted  for  recovenn?  the  lost  gelatine,  to  be 
used  either  m  scock-leeding  or  in  compoit-ma- 
Dttw,  jet  the  eonaeqnent  oott  and  trouble  would 
I  probably  go  far  or  even  g«»  all  lengths  or  more  to 
neutralize  the  alleged  economy  of  the  steaming 
>j  method.    "Mr.  Blackhall's  process,''  concludes 
1  ]>r.Andeiaon.  "may,  notwithstanding  prove  valu- 
able in  remote  districts,  where  small  quantities 
of  Honpo  may  be  coUcrtrd  at  such  a  distance  from 
a  bone-mill  as  to  render  it  impossible  to  transport 
them  to  it.  The  superiority  of  steamed  bones  as  a 
manure  is  a  queatkm  whieh  can  be  property  deter- 
\  mined  only  by  experiment  in  the  field ;  and  it  is 
not  impossible  that  good  results  may  be  obtained 
from  them,  though  they  can  never  form  a  eub- 
•titnte  fbr  bonea  diiaohed  hf  an  add.*'— A^- 
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'  BONE-MILL.  8eo  BoNS-MASuan. 

BOntSPAYIN.  Abony  exooioanoa  orbaid 
awilUiig  on  the  iarida  of  ^e  bntaa'a  bmk.  It 

assumes  various"  a«?pocts  and  possc^pcs  varitMis 
virulence,  from  a  shght  and  easily  curable  dam- 
age to  an  inveterate  falemiah  or  incurable  dia- 
eaae.  It  ia  indncad  Ueke,  bmiaea,  tapping, 
overstraining,  and  rapid  galloping,  but  especially 
by  the  owrworking  of  a  young  horse  before  its 
limbs  have  become  properly  knit,  and  by  the  ab- 
aord  tiien^  oemaioii  piuotiae  of  Ibradnf  fthme^a 
shoes  with  raised  parts,  on  the  outer  heel.  A  spa- 
vined horse  is  usually  quite  ab!p  for  slow  work, 
and  may  not  only  take  part  in  most  of  the 
drangbt-Ukbour  of  ft  Dunn,  but  deifva  bloeflt  ftooi 
the  kborions  but  steady  ecendaa  of  his  limbs. 
A  farmer  will  generally  prornrf'  such  an  animal  ' 
at  a  comparatively  low  price,  and  may  find  him 
an  excellent  bargain.  The  slow,  regular,  and 
h««v7  aoUeii  of  the  Un&ba  in  plottgh-dfangbt» 
rouses  the  absorbent  system  to  vigorous  action, 
and  incites  it  to  withdraw  a  portion  of  the  bony 
matter  whieh  forms  the  excrescence,  yet  without 
eitber  renewing  the  looal  hrritfttioa  or  inflammn- 
tion ;  and  therefore  achieves  an  important  alle- 
viation of  the  di'^ordcr.  The  proper  medicinal 
appli(»tion  for  any  ordinary  bone-spavin  u  a 
blister. 

BONPLANBIA,  CusPARiA,  or  OAimA.  A 

small  genus '  f  nirdicinal  and  ornamental,  ever- 
'  green,  dendritic,  tropical  plants,  of  the  rue  or 
diosma  tribe.  The  best  known  species  was  ori- 
ifiuiiBj  deaignftted  bj  Humboldt  CcuptiHa  fihri- 
fuga,  and  retains  that  name  in  the  London  ^ar- 
macopofia;  it  was  afterwards  called  by  M.  Saint 
Hilaire  Oaiipea  febriftfga;  it  was  next  called  by 
Aublet  &<Uipea  tfifdiattt,wi  entered  under  that 
name  in  Loudon's  Hortus  Britannicus;  but  it 
was  designated  by  Willdenow  Bo7\]>?amUa  trifdi- 
ata,  and  this  last  name  was  adopted  by  Hum- 
boldt, and  is  reorfred  in  the  Pharmacopoeias  of 
Edinburgh  and  Dublin.  Tet  its  bark,  whioh  it 
the  part  used  in  medicine,  is  called  sometimes 
cusparia  bark,  «'r,niptnTir?  Von  pi  audi*  bark,  and 
most  frequently  augustura  baric. 

This  pkmt  growa  abundantly  in  the  woods  on 
the  coast  of  the  gulf  of  Santa  F4,  and  in  the  ad- 
joining districts  of  South  America.  Its  trunk  is 
cylindrical,  has  a  greyish  bark,  rises  to  the  height 
of  from  to  to  80  Ibet,  and  tamillaa  towacda  the 
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siunmit ;  its  branohea  are  alternate, — the  upper 
OHM  1MUI7 horiaoBtal;  its  Imivm  an  altemat*, 

have  a  length  of  altout  two  feet,  stand  upon  leaf- 
stalks of  from  10  to  12  inches  in  length,  and  con- 
sist each  of  three  oblung  ovate  leaflets,  with 
pointed  «ztreiiiitie8,  glandular,  and  agreeably 
aromatic ;  its  flowers  are  famMiMiaped  and  five- 
petalled,  and  form  terminal  racemes  of  from  three 
to  six ;  and  its  fruit  oonsisto  of  five  oval  bivalve 
oapmle^  eteh  oonteiaiog  »  angle  aeed.  The 
pkiatiru  introdnoed  to  Britain  about  forty  years 
at'o.  ns  an  ornament  of  oar  bark  stoves;  but  it 
attains  with  us  a  very  paltry  height.  Its  bark 
was  first  introduced  from  DOTninioa  in  1778,  and 
eonUnuee  to  be  imported  In  fltake.  Its  odour  is 
pf'culiar,  but  not  Btrong;  its  taste  is  bitter 
slightly  aromatic,  and  endnrinfrly  hot  and  puu- 
gent  Lu  the  throat ;  its  ciiief  chemical  prinoipiue 
are  reein,  carbonate  of  ammonia,  Tolatile  oil,  ig»- 
saurio  acid,  a  peculiar  kind  of  extractive,  and  pro- 
bably some  cinchonina;  and  its  medicinal  virtues 
are  well  established  in  oases  of  iutennittent  £ever, 
dyeenteiy,  bOtous  dianiMM,  hytterin,  leaeonbcBa, 
dyspepsia,  and  general  debility  of  the  stomach. 
It  is  administered,  in  small  doses,  in  a  state  of 
powder,  of  tinoture,  of  watery  exiiaot,  and  of 
watetj  inAHkn,  Bat  n  moit  ddeteriont  mb- 
•Mnte  far  ii,  ooataining  the  narcotic  principle 
bnicin,  13  frfv|MpntlY  met  with  in  the  market,  and 
has  been  designated  Aiiffu^dum  ferrugitiea,  and 
may  readily  be  distinguished  by  its  greater  weight 
and  thidmeis,  and  by  its  warty  and  brownish- 
olive  epidenniB. — A  dwarfish  and  very  fragrant 
species  cfBonplandia.  csUpd  'ralipfn  odoratiasima, 
was  recently  introduced  to  our  iiothoubets  from 
Rio  JMiiiroi-—The  nana  BtmfimdM  ymm^on 
iM  given  by  the  Spaoiih  botanist  Cavuulles  to  a 
tender  ornamental  annual  of  the  polemonium  tribe, 
known  to  other  botanists  as  Ckddatia  /ut4ry>h^Ua. 

BONUS  HENRICUa  SeeOoonioov. 

BOOK-KEEPING,   See  Fabm-Accounts. 

BOOSE,  or  Boo?iN-n  A  stall  for  cattle.  A 
boose-etake  or  a  boosiug-stake  is  the  post  at  the 
head  of  a  Man,  to  wbibh  sn  ox  ora  oow  ia  ftiieiied. 

BORACICACID.   See  BoaATSs. 

BORAGE, — ^botanioally  Borago.  A  genus  of 
herlMM}eous  plants,  forming  the  type  of  the  natural 
order  BoraginecB,  This  order  comprises  twenty- 
•ix  genera,  and  has  growing  in  Britain  about  S80 
species,  two  of  which  are  hardy  ligneous,  and 
abottt  194  hardy  herbaceous.  Most  of  the  specie? 
have  alternate  ezstipulate  leaves,  covered  over 
with  mhrate  aeperitiea ;  andaU  bavefheir  flowere 
arranged  in  a  gyrate  manner  previous  to  expand- 
ing,— each  flower  followed  by  four  distinct  Httl« 
nuts  or  seeds.  The  type  of  the  order,  found  m 
the  oommoa  borage,  is  one  of  tba  tfnest  types  in 
J ussieuan  botany,  and  fepneenls  both  the  pecu- 
liar structure  and  the  sensible  properties  of  nil 
the  genera,  and  even  of  ail  the  species ;  so  that 
ite  insipid  juice,  and  its  oorering  of  stHP  white 
hairs,  are  common  to  the  whole  ordi  r ;  aad  the 
ktter  property  fimnwly  ooeaeioned  all  the  ape- 


cies  to  be  designated  asperifoliss  or  rough-leaved. 
Some  an  neteweede;  othen,  and  tiMee  set  n 
few,  are  eminently  beautiful  ;  most  are  muci- 
In^inous  and  emollient ;  several  contain  nitre : 
and  a  considerable  number  are  employed,  in  vari- 
ons  coontriea  of  the  woild  aa  wdl  ta  in  oar  own, 
for  imparting  ft  led  eolonr  bj  dfri^g- 

The  borage  genus  comprises  seven  species,  six 
of  which  are  cultivated  in  Great  Britain.  The 
eommon  borage,  Btrtyo  ofirimdit,  growa  wild 
among  mbbiab  Im  Bni^md,  and  la  a  well  known 

n.nnnnl  plant  in  Trtanv.  perhnp^  moat,  of  nur  trnr- 
deus.  its  tops  and  its  young  leaves  arc  used  m 
a  salad,  or  boiled  as  a  pot  herb,  or  put  into  n^;us 
or  cold  tankaide.         En^iih  penaantvjr  i»> 

crard  the  Icni'cs  and  flownr?,  when  wirmrd  up  in 
beer,  as  a  co  ling  cordial  and  r>pening  meiiicme; 
and  thuj  also  employ  them  m  some  places  as  an 
ingtedienft  tn  brewing.    Its  aleme  are  voond, 
juicy,  thick,  between  two  and  three  feet  high, 
and  so  beset  with  small  stiff  hair«i  as  to  be  almost 
prickly  to  the  touch ;  its  leaves  are  large,  broad, 
rough,  wrinkled,  and  bairj;  ita  iowera  an  Hen- 
petalled,  have  a  bright  blue  colour,  and  blees 
from  May  till  SeptoTnher  ;  and  its  sffd?;  nr**  proall. 
oval,  and  black,  with  generally  a  speck  ul  white 
attbeirkwetend.  If  permitted  «e  tow  ileelC  it 
will  oome  up  in  plntj,  and  grow  with  vigour, 
in  the  manner  of  a  weed  or  wild  plant.    But  it 
may  be  artificially  sown,  either  in  spring  or  in 
autumn,  on  any  spot  of  open  ground  where  it  ie 
wiabed  to  grow  to  maturity;  aad  when  the 
plants  have  attained  a  little  strength,  they  may 
be  clt'^red  <»f  all  weed«*,  and  thinned  out  to  dis- 
tances ut  SIX  or  eight  iuches.    Plants  raised  in 
aatumn  flower  in  Ifay ;  plante  nieed  in  ea^ 
spring  flower  in  June;  and  when  the  longeat 
p06.oible  succession  of  freoh  ])lftntp  is  desired,  a 
second  sowing  or  even  a  third  may  be  made  m 
•pring.   But  fatte  spring-eowings  moat  be  made 
on  a  shady  border ;  and,  if  the  season  ilMwM 
prove  dry,  they  must  be  followed  by  fnn^iifnt 
watenngs.   Three  varieties  of  the  common  bor- 
age are  pretty  ooaitant  firom  aeed,  one  witti 
white,  another  with  red,  and  a  third  with  vari^ 
gated  flowers;  but  only  the  first  of  th 'f.-.  i/^o 
oj^cinaiis  aldifiora,  can  be  considered  permanent. 
A  writer  in  a  Bavarian  Weekly  Journal,  reoom- 
menda  that  common  borage  skoold  be  artifieiaify 
sown  in  fields,  and,  when  full-grown,  ploughed 
into  the  jrronnd  a?  manure;  he  says  that  he  has, 
by  long  experience,  proved  the  exoelienoe  of  its 
maniulal  dianeter;  Im  aanribee  ^^hW  jficfiXk^^ 
principally  to  its  oontainii^  so  large  a  propot' 
tion  of  soda  and  other  salts ;  and  he  remarkt 
that  it  may  be  sown  in  April,  and  ploughed 
down  in  Angoat  in  tine  to  be  followed  by  whaaL 
But  in  so  completely  inland  a  country  as  Bavaria, 
whpre  p:\line  vjijxxirs  must  be  few  find  attenuated, 
we  cannot  understand  how  borage  should  retaim 
to  the  aoU  mmii  men  nfine  matter  tfttn  iten* 
tracts  from  it;  and  e?en  in  aeabonrd  districts, 
when  eaUne  tnpoon  an  abundant^  we  ahonld  be 
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!  ft  HMife  ponied  to  know  how  tlie  ooeapttaej  of  » 
I  Mdwi^boviieiliimighoatftteMoii,  or  eyen  in 
Ii«a  of  summer  fallow,  ootild  (^orapovtwilh  either 
good  husbandrjr  or  true  economy. 

The  looff-ieafed  bonge,  B.  lonpfolia^  ii  a  re- 
MDtlj  introduced  hardy  omainentd  aimul,  of  a 
foot  in  height,  from  the  south  of  Europe. — The 
iooK-flowered  borage,  B.  laxi/^m^  is  a  hardy, 
tnuling,  ornamental  biennial,  of  a  foot  in  height, 
;  turn  Ooniai^Tbe  oriental  honge,  A  •f^mta£i% 
is  a  beautiful  hrxrdy  herba<^U8  perenniul  from 
,  Turkey,  two  feet  in  heij^ht,  and  producing  hand- 
^  tome  blue  flowers  from  March  till  May. — The 
'  Cbelui  tad  the  ihiek4eftved  epeeiee  an  aleo  per- 
\  eonials ;  and  the  latter  was  introduced  a  few 
'  years  ago  from  Persia,  grows  to  the  height  of 
two  feet,  and  produces  pink  flowers  in  June  and 
S^^Mm$r,  Mmwty  MM,  L«whn,  arnith,  Jokn^ 
tan. 

I     BORASSUS.    A  beautiful  and  most  valuable 
!  onental  tree  of  the  palm  tribe.  It  is  caikd  by  the 
I  HndeoeTUa;  bytheF<irtugue8e,iWm«tm(nnw; 
sad  by  the  English  Falmpr»  tree.   Only  one  spe- 
cies. d<:?irnnt«'d  the  fen-lenvH.  Bonusus  flaMli- 
I  Jornm^  is  known  with  certainty  to  botanists  ;  hut 
I  MMnl  varieties,  and  possibly  several  species, 
twe heeii  dweribed under thia naane.  Ittboniida 
1  in  mo?t  parts  of  both  insular  and  continental 
India,  and  possesses  very  high  economical  value 
:  wherever  it  grows ;  yet  it  appears  to  be  circum- 
I  mfbed  bjr  o^iriokNu  limiti,  end  is  eeeroely  or 
not  at  all  to  be  found  in  some  places  where  it 
might  be  snpposed  to  he  h'»th  abundant  and  lux- 
uriant.   Its  stem  has  a  height  of  from  20  to  40 
ftel,  end  IB  pereeptibly  thicker  at  the  beee  then 
St  the  summit;  its  leaves  are  fiin-«haped,  each 
;  about  four  feet  long,  situated  on  a  epiry  leaf-stalk 
,]  of  about  the  same  length,  and  divided  into  70  or 
l|  SDnnad  rays;  and  its  froit  is  somewhat  trian- 
I  Cihar,is  as  large  as  a  ehfld'e  heed,  hm  n  thick, 
I  fibrons,  brownish,  and  somewhat  succulent  rind, 
sod  contains  three  leeds,  each  about  the  siae  of 

I    "This  aegBiteent  pelm,**  aays  Sr  Willbm 

';  Jone«,  "  is  justly  considered  the  king  of  its  order, 
which  the  !! Indus  call  TVina  drttma,  or  grass- 
tree&   Van  iiheede  menticms  the  bluish,  gela- 
,  tiamw,  peDneid  anlietanee  «r  the  young  seeds, 
which  in  the  hot  season  is  cooling  and  rather 
agreeable  to  the  taste  ;  Imt  the  liquor  extracted 
I  from  the  tr^  is  the  most  seducing  and  penucioos 
;  oriatoiieeting  juioea.   When  jnst  drawn,  it  is 
I  as  pleasant  as  Ponhon  water  fresh  from  theqpring. 
,  and  almost  equal  to  the  K-^t  mild  champagne, 
j  From  this  liquor,  according  to  Rheede,  sugar  is 

I  tttneted ;  and  it  would  be  happy  for  these  pro- 
vincsSy  if  it  were  always  ^tptied  to  eo  innooent  a 
purpose."    Yet  in  spite  of  this  wicked  abuse  of 

\  its  sap,  the  borassus  is  as  inip<>rtant  to  the  in- 
Jkbitants  of  some  tropical  districts  as  the  oocoa- 
|>  rat  tcee  it  to  those  of  oihecs.  For  osample, 

I I  forests  of  the  borassus  and  very  few  trew  of 
'       Mwifsraooanr  in,  the  north  of  CfljkNi,  while 


ftnsle  of  Cm0#  fMm)^  and  vwy  few  trees  of  the 

borassus  occur  in  the  south  of  that  island  ;  and 
the  northern  Cingalese  depend,  for  a  considerable 
portion  of  their  food  and  of  the  articles  which 
they  export,  upon  the  bonssnS)  whils  the  south- 
ern Cingalese  depend,  lor  jnst  tho  same  thtoigi) 

upon  the  cocoa-nut  tree. 

The  toddy  or  intoxicating  juice  of  the  borassus, 
when  temperately  used,  is  said  to  be  oooUng  and 
apsrienty  and  is  frequently  preeoribed  in  cases 
where  a  gentle  stimulant  is  required.  When  the  \ 
fruit  is  half  rrrnwn,  it  contains  a  frf  ph  tasted 
golatinous  pulp,  which  is  cooling  and  rather 
agreeeUe,  and  is  called  Noongboo  by  theTlsnrale; 
but  when  the  fruit  ripens,  the  pulp  changes  into 
a  hard,  bluish,  albuminous  substance  which  is 
insipid  and  inedible.    The  young  plants,  when  i 
bat  a  few  inehss  lugh,  eve  used  as  pot  vegetables  I 
by  both  the  Hindoos  and  the  Cingalese ;  in  some 
I  districts,  they  are  dried,  and  potmded  into  a  sort 
of  m^ ;  and  in  most,  they  are  boiled,  and  eaten 
with  a  little  of  the  kernel  of  the  oooon-niit.  The 
leaves  of  the  foll'-grown  trees  are  used  by  the  I 
Hindoos  for  house-thatch,  fans,  baskets,  bats, 
mats,  umbrellas,  buckets,  temporary  huts,  and  a 
substitute  for  writing-paper ;  and  when  employed 
fet  tho  hMt  of  theee  pnrpoess,  they  are  written 
upon  with  an  instrument  of  steel.    The  outer 
Wood  is  brown,  very  hard,  capable  of  longitudinal 
division,  and  susceptible  of  a  line  polish ;  and  it 
is  frequently  employed  for  making  bows.  The 
wood  of  a  particular  variety,  usually  procured  in  | 
other  parts  of  India  from  Jaffhapatam,  is  hard,  | 
close-grained,  and  dark-coloured,  and  is  oonsi-  I 
dend  a  ndmibie  timber  for  honee-boildinf  and 
other  purposes.    All  the  NgW  wed  by  the  Cin- 
galese is  made  from  Borasnuflnhefltformu,  Cikos 
nuci/em,  and  Caryota  urent.    The  borassus  was 
first  introduced  to  the  palm-houses  of  Great  Bri-  | 
tain  in  im^ifirtsrM  JMiM  of  ffindottan.—  \ 

E.rfracCs  in  Oardener^s  Magazine. — Sir  W.  Jotted 
Planis  of  India. — LvhIoh's  Hortvs  Britannicus. 

BORATES.  Chemical  couibiuatious  of  boracio  | 
aoid and alkaUne  bases.    Theohief  of  these  for  || 
all  economical  purposes,  and  also  for  all  chemical  ; 
ass<^>ciation8  with  boron,  is  the  biborate  of  «oda,  j 
popularly  called  borax.    Boracic  acid  may  bo  , 
prepared  from  boiaz;  and  boron  is  naoally  ob-  | 
tained  from  boraeie  acid. 

Boron.  ?o  fnr  as  chemistrv  hn?'  yet  been  able  to 
determine,  is  a  simple  or  elementary  body.    It  is 
dark,  oliTc^knired,  teetelew,  odourlees,  insoln- 
hie  in  water,  ether,  aloohol,  or  oib,  about  twice  | 
the  weight  of  ^vnter,  and  capable  of  bearing  an  j 
intense  heat  in  a  close  vessel  without  undergoing  | 
fusion ;  and  it  is  separated  from  the  oxygen  of 
bonole  eoid,  and  obtained  in  a  separate  itete»  by 
driving  the  ox3-gen  into  oombination  with  potas- 
aium  by  means  of  heat. 

Boracic  acid  is  the  only  known  compound  of 
bonm  and  osj^em;  it  exiele  natnraUy  in  the  hot 
pprings  of  Lipari,  Volterra,  and  Sasso  ;  it  is  a 
oonatituent  of  boraoitc^  diOolitef  and  some  other 
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min^rab ;  it  was  formerly  called  sedative  mit  of 
borax,  and  llumborg's  Bedutive  8;ilt ;  it  was  at 
oae  time  used  aa  a  medicine,  and  is  stiil  occaaioa- 
ally  eiupluyed  in  diMBical Ittveatigations ;  and  it 
is  obtained  in  a  Bepamto  jtete,«Aeff  fiomtlie  hot 
springs  of  Italy  by  evapnrntinn,  or  from  borax  by 
driving  the  soda  of  that  mit  into  chemical  com- 
bination with  sulphuric  acid.  It  commonly  re- 
teias  aome  WBl«r  of  myttaOintioii,  or  ia  wIm* 
chemists  call  a  hydrate;  and  when  freed  horn 
thh  vnxtpT  hy  gradual  application  of  intense  heat 
in  a  piatmum  crucible,  it  beooiTi-  vitrified,  or  is 
ft  bavd,  ooibuikM,  traiu|i«Rnt  kI^^s^  bal  witii 
•ueh  affinity  for  water  that,  if  allowed  to  rsBudn 
in  contact  with  the  air,  it  imbibes  moisture,  and 
becomes  opaque.  In  auy  condition,  even  in  che- 
nieal  oomlsfiittlioii  wiCh  •llnliiw  bases,  as  in  the 
case  of  borax,  it  is  ezoeedingij  iiHiUB,  and  has 
long  been  known  in  tlie  aiafiil  arte  m  a  TalnnUe 
flux. 

Impure  bonx,  in  a  natural  oondition,  and 
under  the  popolar  aaoM  of  Hiuaif  eziela  in  in»- 

haustible  or  constantly  renewing  quantities  round 
the  edges  and  in  the  f hallows  of  a  lake,  twenty 
miles  in  circumference,  in  Ihibet.  The  pure 
boms  of  ooouneno  wm  ftcnwrljr  bbtoinod  by 
purification  from  the  tinoal ;  but  is  now  manu- 
factured by  saturating  with  carbonate  of  soda 
the  boracic  acid  which  is  procured  from  the  hot 
springs  of  Italy.  It  tumally  fbiwii  iilo  irregulu 
crystals,  somewhat  resembling  boiMlgnlnr  iirisms 
with  <;npcrimpo«ed  triangular  pyramids  ;  and  it 
has  a  white  oobor,  no  smell,  and  a  cool,  alkale»- 
oenl,  styptio  taato^  It  possesses  refrigerent  and 
detergent  pn^perties  as  a  medicine ;  yet  it  is  not 
administered  internally,  but  is  used  principally 
as  a  wash  or  a  cleaning  powder,  in  cases  of  ex- 
cessive saturation  or  of  aphthous  aifections  of  the 
month.  KwMo  have  a  owdew  and  oennuraUo 
fondness  for  sprinkling  small  portions  of  the 
powder  of  it  in  the  mouths  of  intuits ;  most  far- 
riers approve  of  a  scdution  of  either  this  salt  or 
alnm  being  need  as  a  wadi  ftt  tile  inflamed 
mouths  of  yooi^  hfifiea  during  the  process  of 
dentition;  and  some  pharmacenti-t?  think  that 
the  medicinal  use  of  borax  might,  with  eminent 
advantage,  be  adopted  for  lonie  Internal  purpoees, 
and  very  greatly  cxtendbdinaiteBialappliOBtieiw. 

BORAX.    SVe  Enr.ATR'^, 

BORBONIA.  An  interesting  genus  of  Cape-of- 
Ck>od-Hopo,  evergreen,  ornamental  shrubs.  They 
belfliig  to  the  fbne  or  broom  mbdlvirion  of  the 

butterfly  portion  of  the  pea  trilie.  Nino  species 
have  been  introduced  toCrcat  Britain,. ind  three 
other  species,  once  ranked  as  borbonias,  but  now 
aaiigned  to  other  genera,  have  alio  been  intro- 
duoed.  Eight  of  the  nine  produce  yellow  flowers, 
— chiefly  in  July  and  August, — and  vary  in  usual 
height  from  three  to  six  feet }  and  the  other  spe- 
cies, the  heatMoaved,  growa  to  the  hei|^t  of 
about  two  feet,  and  produces  pink  flowers  in 
Jfinuary  and  Februnry  Five  of  the  ppcciee  WiW 
introduced  in  the  course  of  last  century. 


BOKECOLE. 

BORDER.  Thepartof  a  pastore  field  situated 

ftlonp^  the  hedge ;  the  end  part  of  a  plonpbed 
iield,  on  which  the  teama  torn;  the  belts  oi  a 
fruit  garden  appropriated  to  the  onUivaiiott  of 
the  cboioer  firuita ;  a&dthebaikdi^aaralla,fifnres, 
or  plot?  of  a  flower  pirdcn,  appropriated  to  the 
cultivation  of  all  such  hardy  flowering  pbiiits  as 
are  not  tail  or  shrubby.  But  the  word,  in  th»  last 
of  theae  asnaea^  though  the  moat  general  in  naa^ 
has  almost  ceased  to  have  any  literal  or  proper 
meaning    In  the  old  geometric  style  of  garden- 
ing, borders  were  either  straight, ciroolar,or  other- 
wiae  regular,  though  tuned  inio  knoii^  mnBi^ 
voluoes,  and  other  compartments,  and  wnw  atp^* 
ble  of  ckc^ification  into  four  kinds.    The  most 
common  kind  were  continuous  belts  around  par- 
terres, wrought  with  a  gentle tiaingalnaig  Hmwud 
die,  and  planted  with  herbaceous  flowering  plnnia 
and  low  flowering  shrubs.  Another  kind  were  cut 
into  even  compartments,  at  convenient  disianoes, 
by  small  pafssages,  and  raised  and  planted  like  the 
pmaading.  The  tiurd  kind  wove  made  flat,  ooo». 
pied  athwart  or  along  the  middle  with  trra?*, 
edged  with  two  smooth  and  sanded  paths,  and 
garnished  either  with  flowering  shrube,  or  with 
vaaaa  and  iiowarfola  pkued  i^nkriy  along  tho 
middle  of  the  grass.   Tbe  fourth  kind  were  made 
quite  plain,  and  only  Finndod  as  in  the  pHrterres  j 
ot  an  orangery,  and  occupied  with  regularly  ar-  , 
ranged  mma,  with  aometinwa  a  yew  tgaebetimin  : 
eveiy  two  cases.   In  large  parterres,  tbe  borders 
were  usually  discontinued  at  the  endt-  next  tbe 
house,  in  order  that  the  interior  swells  and 
broidery  might  not  be  ooaoealed  hy  the 
and  flowering  plants.  "  But,**  to  adopt  the  words 
nf  Miller.  "  since  the  modem  ta^^te  of  Lrardendng 
has  been  introduced  into  England,  ail  the  French 
taste  of  parterres,  scrull  borders,  and  fretwork  in 
box  haa  been  jiia%bani8hedo«rgBrdena;thav»- , 
fore  I  have  only  mentioned  them  here,  to  expose 
the  taste  of  those  architect-gardeners  who  have 
no  idea  of  the  noble  simplicity  of  an  open  lawn 
of  grass,  properly  boonded  by  plantalieno ;  bnt»  ' 
instead  of  this,  diyide  that  part  of  the  garden 
nenr  the  bonne  into  various  forms  of  borders 
edged  with  box,  and  sand  or  gravel  walks  lead- 
ing abonA  them ;  by  wblah  thegraoi^  ie  ent  inio 
man  J  angtes,  scrolls,  &o.\  which  is  yrerj  hnrtAil 
to  theeyeofajodioioaafafaan."  Seethaaitkia  j 
GAansjif  iMo.  1  j 

BOR]>-IiAin>S.  Lands  which,  under  the  fca- 
dal  ^Btam»  ptoprietoce  retained  in  their  own 
poBsef'ion  for  the  supply  of  their  board  or  table.  • ' 

BORD- SERVICE    The  tenure  of  bord-iands,  .; 
which,  under  tiie  feudal  system,  obliged  tenants  . 
to  find  proviiiona  for  their  anpodov^  tahk  |l 
Some  traces  of  this  degrading  tenure  still  exist ; 
but  tbe  tenants  afleetefl  by  it  pajr  onlj  a 
rent  in  lien  of  the  provisions. 

BOBBCKNU^  — botanioally  Brmmitm 
{utphtda.   A  wdatgr  of  open  oahbags^  wiA  td  j 

sterna,  and  larpe,  op»'n,  enrly-leaved  head  serving  '■ 
for  winter  greens,  and  its  side  bpruui^  \vt  spring 
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\ae.  The  thoroughly  Mtabliriied  subvari«ties  of 
:  Han  Sootdft  ka]«» green  kele»fliberiBB  kekyor 

Sabellian  borecole,  Bratnea  oUracea  actphala  aa- 
ht^lica  ;  the  cavalier  cabbwa:?  or  branchy  borecole, 
E.  o.  a.  ran*o*a;  the  cow  cabbage  or  tree  bore- 
c<de^  JL  «.  «.  mfbtmi;  Ctannaifc  graMi  ar  oiirij 
boroeslB,  Jl        erivs/  the  handnUMaded 
cabbeige  or  comTnT*!!  borecole,  B.  o.  a.  mdgaru; 
the  oak-leaved  borecole^  M.  :  a.  juerd/otia;  tlw 
dwB-Mniiar  or  pabw  Iwiad  boraoolek  B.  o.  a. 
pabni^ia  ;  and  the  0haii-4e*BeaiivaiB  or  ribbed 
borecole,  /?.  ty.  n.  contaM.     FVime  writf^rs  inrliide 
ako  Brussels  sprouts, — though  thui  subvarietj 
really  belong*  to  the  Tariety  B.  o.  buUata,  or 
clmce  wiih  savoy  eabboffe;  aeae  appear  like- 
wi^f  to  include  sabvarieties  of  a  ribbed  kind,  be- 
I  lonf^ing  to  tlie  XTiriety  B.  o.  costata ;  and  eome 
I  treat  two  or  three  uf  the  subvariettes  which  we 
have  nanwd,  ae  well  aa  one  or  two  otben,  under 
i  designatiiHW  vUoh  mortem  systematic  botany 
i  does  nut  recof^ise, — such  as  spreading-leaved, 
I  uprigi^t-leaved,  Anjou  kale,  Choa-de-Milan,  pur- 
ple bOToooK  variegated  boreeolet  Tagged  jack, 
Egyptian  or  Rabi  kale,  Jerusalem  kale,  and  Rus- 
sian, Pru?sinn.  Buda,  or  Manchester  fcfilp.  Bat 
{  by  hx  the  best-known,  most  extensively  diilused, 
I  aioitiettdar,«wlMliiaeMTnietjistlM6oo««li 
I  kde;  and  thia  has  many  riiades  and  gndstiooB 

of  at  once  s?7c.  colo'ir,  ctirlinpss,  shape,  and  cbnr- 
1  acter,  and  usually  sports  itself  into  several  play- 
I  fol  Uiough  perfectly  evanescent  subvwrieties  from 
aay  one  sowing;  and  yet,  amid  all  ifce  tportive- 
nen,  it  generally  retains  sufficient  individuality 
j  to  be  easily  distinguishable  from  all  other  sab- 
I  varieties.  Gobbet  and  some  other  men  of  Gobbet's 
■  stamp  haeia  baaa  plMwd,  in  their  nporoa&oai 
I  caprice,  to  denounce  it  aa  an  aboninaiien ;  yet 
almost  alt  Scottish  cottiers  and  fiarmen,  and  not 
s  fiev  of  the  inhabitants  of  Scottish  towns,  regard 
it  ae  ens  of  ^  meal  valuable  prodnotkna  ef  tfaa 
kitehea- garden,  and  woald  sadly  deploia  the 
^?int  rtf  it  in  -winter  and  early  spring.    So  inve- 
terately,  however,  du  they  close  their  ears  to  all 
j  otiier  designations  of  it  than  kale,  green  kale, 
;!  and  Scotch  kale,  that  aasno  of  their  odncaied, 
professional  men,  who  have  f a  Fcnro  of  years 
ij  su|>erintended  its  cultivation  in  their  own  gar- 
'  I  dens,  are  as  profoundly  ignorant  of  Mnmioa  ace- 
I  jM,erofboreeQlB,or«vienor8lbaiiankala,aa 
of  the  topography  of  Saturn's  moons. 
The  garden  cultivation  of  the  common  kinds  of 
,  borecole  is  the  same  as  the  garden  cultivation  of 
I  the  oshhagek    Tho  heal  ooil  Sa  ftwh,  deeply 
looMned,  tolerably  strong  loam;  but  any  de- 
'  icription  of  kitchen-rnrden  soil  will  stiit  The 
I  groQQd  ought  to  be  deeply  dug,  thoroughly 
I  polverixed,  and  ridily  maiwred.  An  tfaa  Vvra- 
j  cole  GoiBia  into  prima  oomdition,  Innnediately 
|i  ater  the  cnTr^menceraent  of  keen  frost,  or  just 
'I  when  most  other  kit<;hen  vegetables  become  unfit 
for  use,  and  as  it  continues  to  be  highly  available 
^  y^tottajperiod  of  thn  apriag  aluMtfaig  of  ita 


to  its  biennial  habit,  may  be  kept  in  prepress 
fhronghottt  tiio  year,  aowfa^  being  made  in  lata 

spring  or  early  summer  for  autumn  transplant- 
ing, and  sowings  being  made  in  autnmn  for  spring 
transplanting.  Seedlings  from  a  sowing  at  the 
oioaa  of  March  aralltlbr  priflidngoatattlieand  | 

uf  AprU,  for  final  transplanting  at  the  end  of 

Mav.  vinr\  f  ir  ftiU        in  the  latter  part  of  au- 
tumn ;  seedlings  from  sowings  in  May  are  fit  for  ! 
final  planting  in  July  and  August ;  and  aeedlings  \ 
from  sowings  in  August  are  in  fine  condition  for  j 
finrxl  planting  in  March  or  the  l>eginning  of  April.  ] 
When  both  pricking  out  and  transplanting  are 
practised,  the  former  should  be  done  when  the 
leavea  of  the  aaedKnga  aw  aboat  two  inohea  in 
breadth,  and  the  latter  about  four  or  five  weeks 
after  the  pricking  out.    Seedlings  when  pricked 
out  should  be  set  six  inches  asunder  from  one 
another,  and  kept  in  n  nudit  oonditlon  tiU  well 
established  in  the  ground ;  and  yonng  plants,  ' 
when  finally  planted,  whether  from  a  seed-bed  or 
a  nnrsery-bed,  ought  to  be  set  in  rows  30  inches 
arander  in  spring  and  mnuner  plantings,  and  St4 
inches  asunder  in  antnnsn  plantings ;  if  rain  be 
not  frequent  or  ropioTig  enonirh  to  keep  them 
moist,  they  should  be  olten  watered  till  they  be- 
ao«M  fiiUy  estabKahed  in  the  soil;  and,  at  mova 
than  one  period  of  their  advaadng  growth,  they 
lUght  to  be  well  earthed  up  to  prevent  thpm 
from  being  uprooted  or  overthrown.   When  seed  | 
is  desired,  the  strongest  plants,  with  well-marked 
charaderiatlee  of  eaeli  anbvariety,  ought  to  he 
selected,  and  either  allowed  to  stand  whore  they 
grow,  or  removed  durini?  open  weather  brtwet  n 
the  end  of  October  and  the  end  of  February,  into  | 
rowa  three  M  apart,  in  vary  deeply  dug  ooU.  | 
But  if  they  rtaad  wiMva  they  grow,  they  will  re- 
quire to  hf'  «nppr>rted ;  and  if  remnved,  thpy  ' 
oogbt,  in  transplanting,  to  be  buned  down  to  : 
th&  heads.    Propagation  of  any  of  tha  aub> 
vnrieties  may  ha  affected,  in  dry  weathar,  hy 

slips  from  thp  sterns;  but  tluf  method  ia  VUIJ 
little  practised  in  Britain. 

BORER.  See  Auqeb  and  AaTESiAH  Wills. 

BOBINa.  Piercing  tha  npperatiata  of  ft  field  | 
with  an  anger,  either  to  ascertain  the  nature  of 
the  subsoil,  to  examine  the  mineralogical  char- 
acter of  the  strata,  to  discover  and  tap  springs 
whkdi  ii^ova  the  immedtete  lufaaoil  or  the  neigh- 
bouring ground,  or  to  obtain  a  supply  of  good 
spring  water  in  circumstances  in  which  super- 
ficial springs  or  productive  shallow  wells  do  not 
exiat  See  the  artidea  Awn,  ]>EAma«,  and 

ArTOSIAK  W'eIxLS. 

Boring  is  also  a  piercing  or  perforatinc  opera- 
tion upon  snch  trees  as  the  biich  and  the  Ameri- 
can maple,  to  obtain  aa  large  a  supply  as  poaetUe 
of  their  sap  in  the  aaaaon  of  their  bleeding. 
Eith' T  a  horizontal  or  n  slanting  hole  is  bored, 
with  a  wimble,  to  the  depth  of  one  inch  or  two 
inches  into  the  wood ;  and  through  this  a  copious  i 
diadkazga  of  lap  ia  obtained.  A  traa»  thon^ 
ral^eotad  to  this  opoiatUm  lor  many  inioeaetva 
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ytftKr  SO  M  to  hftTO  iti  tnuik  j&weed  with  a 

number  of  holes,  docs  not  suffer  material  injury, 
but  continues  to  be  healthy  and  robust  Each 
hule,  too,  provided  it  b«  not  unnecessarily  large, 
gndnally  filk  vip,  by  tbe  formttion  Mid  projec- 
tion of  new  alburnum  and  liber  round  the  edges 
and  sides  of  the  oiifioei  until  it  beoomei  eom- 
pletelj  ciuBed. 

Beriiig  wm  likeiriae  en  ofcntka  in  fomer 
timai^  though  a  verj  ahaord,  uaeless,  and  bar- 
iMrong  one,  for  the  cure  of  wrenchinjj  in  the 
shoulders  of  horses.  The  operation  was  per- 
formed M  Iblbifi.  ''llMyaitaholein  theiiin, 
in  the  middle  of  the  shoulder,  and,  with  the 
shank  of  a  tobaooo  pipo,  blow  it  as  a  butcher 
does  a  shoulder  of  veal;  then  they  run  a  oold 
flat  iron,  like  a  horsenum^s  sword-blade,  eight  or 
ten  inofaei  np  between  tbe  dioiilder4d«de  end 
the  ribs,  which  they  call  boring ;  after  that,  they 
bum  him  round  th'»  shoulder  with  a  hot  iron." 

BOE£  H  AUSl A.  A  genus  of  hardy  herbaceous 
I^te,  of  the  enooory  dividon  of  tbe  composite 
tribe.  Twenty-one  speciet  bftve  htut  introduced 
to  Gr^t  Britain, — two  from  the  north  of  Africa, 
one  from  North  America,  and  the  rest  from  the 
eontbcf  Borope;  tad  two  of  the  t«MityH»e  tte 
perennials,  four  are  biennials,  and  the  rest  are 
annual?  On<;  of  thp  most  interesting — though 
even  this  tigures  only  as  a  second-rate  ornamental 
plant— ia  1^  alpine  species,  BotMenuui  tdptna, 
formerly  Or^mmlpitmf  n  budy  annual  from  the 
Italian  nips  Tt"  steuia  are  strong,  upright,  n^  out 
18  inches  high,  and  ramified  into  three  or  four 
erect  branches ;  its  radical  leaves  are  numerous, 
oblong,  pointed,  live  indiee  bng,  nearly  two 
inches  broad  at  the  base,  and  growing  near  the 
root;  its  stem -leaves  are  sessile,  hairy,  rough, 
and  of  the  same  shape  as  the  radical  leaves ;  and 
iti  llowen  bafe  a  pale  ydlowiib  white  cohmr,  are 
pvoduoed  at  the  top  of  the  stems,  and  usually  ap- 
pear in  July.  This  plant  matures  its  seeds  in 
autumn,  and,  if  not  destroyed,  will  abundantly 
aow  and  propagate  itaeK 

BORON.    See  Bora» 

BOSCAGE,  or  Bosquet.  A  small  wood,  a  mi- 
mic grove,  or  an  umbrageous  section  of  a  large 
garden.  The  word  is  the  diminutive  of  the 
Italian  name  for  a  grove  or  wood;  and  wae  teob* 
nically  applied,  in  the  early  part  nf  h?t  century, 
to  a  shrnbby  or  dendritic  compartment  of  a  large 
garden,  fancifully  arranged  in  its  trees  or  shrubs, 
and  endeeed  witii  an  evergreen  hedge. 

BOSEA.  An  ornamental^  evergreen,  half-ten- 
der shnib,  of  the  goosefoot  tribe.  Only  one  spe- 
cies, called  i'ervamora,  and  popularly  goldea-rod 
tree,  ia  known  in  Great  Britidn ;  and  this  waa 
intiodneed  from  the  Canary  Islands  early  in  last 
oentury,  and  hn<;  since  been  found  wild  in  gome 
of  the  islands  of  J^ortU  America.  Its  stem  is 
itrong,  woody,  about  two  foot  in  gllth  and  eight 
6et  in  hd^t ;  its  branches  come  oat  irregularly, 
and  makeconsidenil  l  •  shoots  in  summer;  and  its 
outline  is  handsome  and  imposing;  yet  its  ohar- 


acter, 

by  the  necessity  of  hou'^inc^  or  nthrrwisc  stron^T 
protecting:  it  in  winter,  and  by  the  excessive 
difficulty,  i£  not  impossibility,  of  bringing  it  to 
flower. 

BOSS.  A  slender  triangular  or  conical  cage  in 
the  centre  of  a  rick  or  stack,  to  insure  a  circula- 
tion of  air,  and  prevent  heating  and  fermentatioo. 
A  pole  ia  awaited  to  tbe  eeotre  of  tbe  liok-ftnd; 
three  or  more  straight  stioba  are  fixed  rfanti^fy 
against  the  pole,  so  as  to  form  an  open  triangle 
or  cone,  with  the  base  upon  tbe  nek-stand ;  and 
reilingi  arc  nailed  tranaversely  upon  tiie  atieki^ 
or  a  atnmg  straw  rope  is  fastened  round  Ibfla, 
to  prevent  the  sheaves  from  falling  in.  The 
summit  of  the  boss  does  not  reach  the  top  of  tbe 
rick ;  but  when  the  builder  arrive  at  the  som- 
mlt,  be  attaohea  to  it  a  eaek  flUed  vrith  itnw, 
and,  having  built  round  part  or  most  of  it,  pnU? 
it  np  from  time  to  time  till  he  completes  the 
rick ;  and  thus  a  free  ventilation  from  base  to 
topof  tiiefiobieeeeored.  The  boea  ia  n  Spoltirii 
invention,  and  is  eminently  uaefill  in  the  flckiag 
of  beans  and  of  the  cereal  crops  in  an  unsettled 
and  critical  harvest.  See  Um  artiolee  Baaji% 
SvAcs,  and  Hjlbvmv. 

BOSTBICHIDiB,  or  Xyi^ophaoi.    A  group  of 
coleopterous  insect^,  nearly  allied  to  the  weevils, 
and  nearly  as  noted  for  their  ravages  in  the  forest 
as  the  latter  are  for  their  devastationa  on  the 
fiirm.  They  are  atrongly  ohuaeterined,  by  aa 
exclusively  lignivorous  habit ;  and  are  popuiarlv 
designated  by  nnme<5.  such  as  wood-beetles,  wood- 
eaters,  aua  tunber-borers,  which  show  that  tbi» 
habit  liaa  long  been  obaerved  and  ia  ganeiaUr 
known.    Their  bead— at  leaet  in  some  of  tbe 
most  conspicuous  species — ^is  slightly  elongated  : 
their  anteauas  have  a  clavated  extremity  ;  their 
body  ia  narrow  and  lengthened;  and  tbelr  tms 
are  four-jointed ;  and  thus  they  possess  a  0000" 
derable  similarity  (■■{'  cnnfunnatinn  to  the  wAesil 
group.   Though  small  in  size,  and  individually 
iMUein  dRwt  and  mimooino  in  noywrnnent, 
they  congr^te  in  saeh  myriade,  and  opeiate 
with  Ruch  Fteadiness,  and  exert  surh  power  r>f  ^ 
combination,  as  to  be  the  most  formidable  assail-  j 
ants  of  the  strength  and  even  life  of  our  sturdiest 
and  moat  atalwartfltNat-treee.  Someftedwillua 
the  wood,  and  others  merely  beneath  the  bark  ; 
and  the  latter  are  probably  the  most  forraidablf. 
"  Their  general  plan  of  proceeding,  is  to  scoop 
oat  eyllndiiaal  gatteiiei  in  tbe  aofi  inner  bai)^ 
which,  as  wdl  as  the  woody  substance  of  tbe  j ' 
tree,  constitutes  their  fond    Thf>«e  bore?  ramify 
in  all  directions,  without  however  intersec^ag  > 
each  otherj  or  anaetnmoiipft  anept  in  mte  m-  , 
stances ;  and  the  death  of  tiha  tree  ia  ooeiiinawt 
by  brincT'  harked,  a  c'Tujilrte  ?"'pnr.ition  being  ' 
made  between  the  wood  and  the  superficial  oir- 
culating  system  by  which  ite  growth  is  main-  ' 
tained.    The  borea  cr  tnbahr  paths  tometiiQes  ;j 
form  irregular  figures,  not  tinliVe  some  kinds  of  ; 
written  characters^  or  the  rivers  aa  delineated  uo  ' ' 
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a  map;  hence  »uch  namo'^  a?  polygraph u s, micro- 
.  graphus,  aod  tjpographus  have  been  fanciiuli; 

I  fMAmdoicertaiBortiiefpeoieiL*'  BriafBoClew 
I ,  of  the  more  remarkable  or  miachieTous  kinds  will 

II  be  found  nnder  the  heads  ToaiooB,  BoohTntf 
HTLoaous,  and  ilYLcaiHua. 

I  BOTANICAL  OARDSNa   EMabBibiiwiili  itt 

I I  which  plants  from  all  climates,  and  all  ptilft  «f 
the  world,  are  cultivated  in  the  open  air,  in  green- 
houses and  hothouses.  The  object  of  such  an  es- 

'  tiMMnnent  to  portly  iafatimliaik  tad  the  im- 
]  ^  pvovement  of  ninoe,  partlj  pleasure  and  luxury. 

Theophrastus  sef^ms  to  have  instituted  tho  first 
j  hoianical  garden.   lie  bequeathed  it  to  his  scho- 
hn.  AttelnaPhilometor,  king  of  Pergamus,  and 
,  Mithridates  Eupator  of  Pontns,  vied  with  each 
I  other  in  the  establishment  of  trardens,  where  they 
,  cultivated  poisons  and  antidotes.    Pliny  men- 
tions a  botanical  garden  which  was  laid  out  in 
I  Itaty     AnloDhift  Chttmr,  toii4ii-kw  «f  king  ]>•> 
•  tnni5     In  the  middle  ages,  Charlemagne  ex- 
erted :i  favourable  influence,  by  establishing  gar- 
dtios  near  the  imperial  palaces  and  castles,  speoi- 
j  fyiug  evtn  the  tiagto  diralw  whioh  «w»  to  \m 
I  planted.   In  the  beginning  of  the  14th  oentary, 
I  Matthjtius  Sylvaticus,  at  Salerno,  founded  the 
fir&t  botanical  garden,  p^perly  so  called.  The 
republie  of  Yeiik^  eooii  aftemrde,  in  1889^ 
stituted  a  public  medical  garden,  and  had  the 
plant*  paints  by  Amadci.    The  paintings  are 
still  preserved    After  the  time  of  the  revival  of 
learning,  the  tint  bolaideel  gerdene,  fridoh  eon- 
tained,  however,  for  the  greater  part,  merely  me- 
i  dicinal  pinnts,  were  laid  out  in  Italy  T>nkp 
Alfonso  of  £8te  was  the  founder  of  an  excellent 
inetitotiop  of  this  kind  in  Ferrara ;  then  followed 
the  gardens  in  Puliia,  Pisa,  and  Pavia,  Moot- 
pelHcr,  in  France,  first  imitated  hi'?  example. 
The  academical  garden  in  I/eyden  wan  instituted 
in  1577 ;  that  of  Paris,  in  1633  ;  and  about  the 
same  time  the  first  botanical  gtrdetti  in  Geraway 
j  and  England  were  founded.    At  present,  the 
'  largest  and  most  renowned  in  Germany  are  the 
imperial  Austrian,  at  Schonbrunn,  under  the  in- 
■pMlioii  of  Jacqnin;  the  voyal  ftotiiaii,  near 
Berlin,  under  Link  and  Otto ;  that  of  Weimar,  in 
Belvidere;  that  of  the  grand  duko  of  Baden,  at 
8chwetxiugen ;  and  the  royal  Hanovermn,  .in 
Hemhamen.    In  Oiwl  Britein,  the  royal  gar- 
den at  Kew,  and  the  Chdeea  garden,  founded  for 
the  London  apothecnrie?,  are  the  most  ceK  brated 
Bcientitic  institutions,  to  say  nothing  of  the  ex- 
tensive gardens  where  pbmts  are  raised  for  sale. 
In  France,  the  royal  garden  in  Paris  to  the  ptriD- 
cipaL    Formerly,  that  of  Malmaison,  founded  by 
the  empress  Josephine,  was  the  most  fam  n^.  In 
Italy,  the  garden  of  the  university  at  Tunn,  is, 
perhaps,  the  best ;  in  Spain,  the  njal  saiden  at 
Madrid  ;  in  Ben  mark,  the  garden  of  the  univer- 
sity at  Copenhagen.     In  RuRsia,  the  exc»*llent 
ioatitution  of  the  count  Alexis  iiasumowgky,  at 
Oorinka,  near  Meaeow,  dcwnwe  to  baplaocd  by 
the  side  of  the  moat  oekbralod  eataUishiQents. 
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The  principal  botanical  gzirdens  in  the  United 
States  are  in  New  York  and  Philadelphia.  In 
Alia,  the  gaiden  of  the  Beat  India  Companj  at 

Calcutta  is  the  most  important— At  present, 
almost  all  univeniities  and  learned  academies,  as 
well  as  many  rich  private  proprietors,  have  bo- 
taideal  gardene. 

BOTANY.  Tha  adenoe  of  pknta  may  be  di- 
vided into  two  parts,  one  of  which  describes  their 
external  appearance,  and  is  sometimes  called 
Photography;  tha  other  treats  of  their  internal 
structure  and  organia  action,  and  may  be  termed 

Pliil'i^ophiarJ  hnfantf  r^f  Ph>ffnnf>mt/  The  former 
requires  a  perfect  knowledge  of  terminology, — 
the  latter  a  thorough  knowtodge  of  the  |tenta 
themselves,— wHh  a  view  to  a  systematic  classi- 
fication of  then  nrrording  to  fixed  principles. 
The  necessity  of  such  a  olassiflication  must  have 
been  felt  as  soon  as  the  number  of  known  |4anta 
beeama  giaat,  and  thab  rehilioDs  and  analogtoa 
obvious.  At  the  time  of  the  revival  of  letters, 
hardly  1.5CK)  plants  were  known  from  the  descrip- 
tions of  the  ancients :  at  present,  at  a  moderate 
eitimatkMi,  mere  than  TOXKWhafabaan  deaeilbed. 
It  to  obviously  impossible  to  introduce  order  into 
this  infinite  chaos,  or  to  acqnire  any  distinct 
knowledge,  without  the  aid  ot  general  principles. 
Bfwi  In  the  16lh  and  17th  oentariea,  the  fimnd- 
ers  of  botanical  science  perceived  that  in  plants, 
as  well  as  in  nil  other  natural  bodies,  the  essen- 
tial and  necessary  parts  must  be  distingtiisbed 
from  the  aoeidental,  and  tiiat  a  eoiantilio  damifl- 
cation  must  be  founded  on  the  former  alone. 
N'ow  it  was  obviotts  thnt  the  production  of  fruit 
and  seed  is  the  ultimate  object  of  vegetation ; 
and,  accordingly,  in  the  fiitt  attempts  at  das^ 
fiaBlieii,tiM  relations  and  omnponent  parts  of  the 
seed  and  of  the  fruit  were  mnde  the  foundation  ! 
of  the  arr:mtrf_mf>nt  This  arrangement  was  con- 
&rmed  by  an  observation  of  the  uniformity  of 
nafeoM  in  the  ffmnation  of  those  parts  in  planto 
of  similar  kinda  But  it  was  found,  also,  that 
uniformity  in  these  formations  prevailed  in  too 
great  a  number  of  plants  to  allow  them  alone  to 
bemads  the  dtotfngatoMng  ehaiaoterfaltoa.  It 
became,  therefore,  neomnsy  to  have  recourse  to 
other  pnrts  The  flower  was  first  chosen,  as  it 
presents  a  great  variety  of  forms,  and  at  the  Mme 
time  a  nnifbrmity  of  straetiue.  Bnt  the  Bmite 
to  thto  vniformity,  and  the  abeence  of  flowers  in 
innumerable  plnnt^.  with  the  consideration  that 
they  are  not  essential,  suggested  to  the  immortal 
founder  of  modsni  soientifie  botany  tha  idsa  that 
tha  sesnal  parts  are  most  intimately  istoted  to 
the  growth  of  the  fruit,  and  thfit  tht-y  are,  there- 
fore, of  the  greatest  importance,  and  furnish  bet- 
ter grounds  of  classification  than  the  flower.  A 
general  psfaelpto  was  thoa  sstaMishsd,  fertile  in 
consequence^  excellently  adapted  to  facilitate 
the  difTusion  and  extend  the  sphere  of  the  science. 
The  Linntean  system  was  founded  exciugively  ■ 
on  tha  vdattona  el  tha  ssnal  paita.  Uaasras 
dtvidsdanhnomi  ptonts  into  twogensial  diH- 
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stons,  one  of  which  kM  vlaEbb  tunal  ptrls  (pha- 
nerogitmotu),  while  in  ihe  other  they  are  invisible 

or  wanting  (cri/jj(o<jamovs).  The  first  division 
comprehends  ihe  23  first  olames  of  his  system, 
which  are  cUstinguishod  according  to  the  iitattr 
tioa  of  th«  Miittt  fwttf  itt  tlw  «r  to  Mptnte 
flowers,  their  number,  their  length,  Ac.  If  any 
systf-m  has  introduced  order  in  thn  ^r\\^\M  of  vari- 
ety, and  shed  light  on  the  immense  diversitiee  of 
nature,  it  kthikfe  of  Lliuuras.  Heaoe^  ovtii  tlioM 
who  ha^e  dcfMtfted  fmn  it  in  their  writings  hare 
considered  it  necopsary  for  plpmentarv  iTi«?truC" 
tioQ.  Many  objections,  however,  are  brought 
agMMl  il  It  hM  be«D  made  •qoMlloa wMwr 
it  is  ittod  fbr  the  investigation  and  classifioAtioil 
of  unknown  plants.  It  is  said  that  the  sexual 
parte  may  be  very  dificrent  in  similar  plants ; 
that  he  never  will  have  a  complete  idea  of  nature 
who  proceeds  only  on  one  piind|^lo.  It  hoi, 
thrrefrrr-,  been  thought  necessary  to  find  a  more 
natural  arrangement.  In  order  to  follow  naturf, 
we  must  look  at  eveiy  part;  at  the  internal 
•traoton^  M  wefi  at  the  eztenial  nlationf,  ana- 
logies, and  differences.  This  osn  bo  done  only 
by  a  profound  and  toilsome  investigation,  of 
which  the  mere  follower  of  a  system  has  hardly  a 
ttotioB.  Seed  is  oowiderad  as  tie  nUlraate  ob- 
ject of  vegetation.  Its  parts,  their  formation, 
situation,  and  other  relations,  must  be  critical!)- 
examined.  The  most  perfect  natural  ^stem,  in 
modarn  timcs^  is  that  of  Jussieu,  particularly  as 
enlMged  by  DestadoQe. 

The  second  gernml  division  of  ih\^  srionce  be- 
gins with  the  investigation  of  the  internal  stnic- 
tore,  or  the  anatomy  of  plants.  This  study  has 
been  wtta^j  onltivnted,  bjr  the  Qwaam,  to  m 
extent  Which,  forty  years  agOf  ooold  hardly  have 
})f>pn  conceived.  It  is  closely  connected  with  the 
tirst  division,  if  the  plants  are  studied  in  their 
notunl  order  WidMmt  good  mioroeoopes,  and 
the  aid  of  the  best  works  in  this  branch,  ndi^ 
tinct  knowledire'  ef  the  structure  of  plnnts  cnrinot 
easily  be  obtoined.  (Jhemical  botany  must  be 
oonneoted  tvitb  the  aaetoniy  of  plaifln.  Their 
constituent  parts,  tluir  viiious  changes,  and  the 
different  oombinntitm'^  nf  their  liquid  and  solid 
parts,  are  to  be  examined.  From  those  we  ascend 
to  the  laws  of  vegetable  life,  which  are,  in  gene- 
ral, the  Bsme  as  tlioes  of  udmal  Bib.  Anioul 
jihv^irlugy  must,  therefore,  be  intimately  united 
with  the  pb  vsiolocry  of  plants  Connected  with 
the  latter  are  two  brandies  of  knowledge,  which 
Che  botanist  onmot  noli  dispense  wltii,  sinoe 
tbey  offer  the  most  important  conelosions  on  the 
economy  of  nattire,  on  tho  history  of  the  earth, 
and  on  the  application  of  science  to  the  lurts. 
These  nie,  first,  the  soienoe  of  tiie  defannities 
and  diseesss  of  plants,  which  can  be  made  certain 
only  by  correct  physiological  views,  and  which 
is  of  great  value  in  gardening,  agriculture,  and 
ibe  o^tifntion  of  woods ;  and,  second,  a  know- 
ledge of  the  mode  in  wliieh  ^aiits  have  been 
qpnad  ofer  the  earth.  Ifws  tfeody  tiiefbms  <rf 


vegetaUon  whidh  haTe  oome  to  n 
ages,  in  the  fleets  formatioos,  this  obssmtlsa  sf- 

fords  the  most  interesting  discoveries  in  reliti-^n 
to  the  history  of  our  earth.  If  we  trace  the  Uw» 
by  which  vegetation  seems  to  have  been  dittri- 
boted,  we  extend  oar  knowledge  of  tlie  gsanl 
action  of  nature,  and  arrive  at  conclusions  which 
may  be  nf  purest  pmctical  utility.  The  work  of 
Sprengel  on  the  structure  and  nature  of  plants, 
is,  perhaps,  the  most  eomplslsi*  Bepante  perls 
of  the  anatomy  of  plautn  have  been  treated  of  br 
Link,  Treviranus,  Moldenhawer,  Keith,  Ellis,  and 
Murbel;  vegetable  chemistry  by  Senebier,  fiaos- 
sore,  Sohnidn',  Liebig,  Boussingault,  and  0^10, 

Ststekatic  Botaht. — Systematic  botany  bai 
been  defincrl  to  be  "the  science  of  arranginp 
phints  in  such  a  manner,  that  their  names  may  be 
asoertdaod,  thsir  aiinitifls  detennined,  tbdr  tnc 
plaee  in  a  nainral  ^st«n  fixed,  their  ewisiWs 
properties  judc:eri  of,  and  their  whole  history 
elucidated  with  certainty  and  aecitrrirv,"  T- 
lacilitate  the  arrangement  of  pianta  accordmg 
to  their  vdatkMiiipk  th^  art  distributed  ials 
groups  of  lumber  or  lower  rank,  the  more  general 
ones  comprising  the  subordinate :  ppocies  being 
brought  together  into  genera  or  kmds,  geners 
arranged  nndsr  tfibes  or  eiders,  and  ilMaa  nnder 
classes  or  more  eomprehensive  divisions. 

A  ,>f//'r?VT,  or  pnrticnlar  sort,  eTnhmce?  all  the 
individuals  which,  slightly  differing  perhaps  ia 
size,  colour,  or  similar  unimportant  respects,  yet 
resemble  each  other  more  dosety  tham  they  do 
any  other  plants,  so  that  they  may  be  deemed, 
or  proved  to  be  the  produce  of  a  common  jmrent : 
and  the  seeds  which  they  bear  will  yield  simiUr 
indivldQals.  Two  seeds,  however,  taken  flom 
the  same  pod,  will  in  many  cases  produce  flowon 
of  a  different  colour,  or  with  different  markln?*: 
or  will  give  rise,  if  grown  in  different  situauuai, 
the  one  to  a  neavfy  amooHi,  the  other  to  a  huiy 
plant ;  the  one  to  undivided,  the  other  to  kbed 
or  clefl  leaves,  and  to  numberless  similar  diver- 
sities. These  minor  differences,  not  lucumpatible 
with  a  oommim  origin,  but  in  fiiet  tending  to  ie>  | 
vert  (at  least  in  a  aaitnral  state)  to  ^  ^Jpo«f 
the  species,  constitute  rfrrirtu^^. 

A  gmu9  is  an  assemblage  of  nearly  related  . 
species,  agreeing  with  one  another  in  gensial  . 
stniotors  and  appearanos  mors  doself  Am  Ibsy 
accord  with  any  different  pprcie-?     Thus,  the 
sweet-brier,  the  dog-rose,  Frencli  l  oi^e.  cinnnmea  , 
rose,  and  others,  constitute  the  uuiversaiiy-re- 


berry  and  blackberry  compose  the  gmm  Ruhus ; 
the  apple,  pear,  Ac,  the  genus  callfr'd  by  botanirts 
Pyrus:  so  the  different  oaks,  willuw»,  poplars, 
birohes,  dec.,  fbrm  as  many  separate  geawa 
When  two  or  more  species  of  a  genne  resemble 
ench  other  in  particukr  points  more  neariy  than 
they  do  the  other  species,  intoimsdii^  sestioai 
are  often  recognised ;  whieh,  lAan  wdl  nsrhsi 
by  characters  of  cenetdsraMa  inportMOs^  leeaiie 
the  titie  of  MjifeiMrn; 
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Ofdtn,  or  /amilittf  are  groups  of  nearly  allied 
gmen;  jnti     geocnt  am  <^  nlfttod  apeflm. 

Thus,  the  rose,  the  raapberry  and  blackberry, 
with  the  strawberry,  the  apple,  the  thorn,  the 
pium  and  cherry,  &c,  ail  agreeing  in  their  gen- 
eral pha  of  itraolare,  are  brooght  together  into 
one  order  or  family,  and  termed  Rosacea ;  that 
b,  Rosaceous  or  Rose-like  plants.  But  the  plum 
tnd  cherry  are  evidently  more  nearly  akin  than 
tlM  chany  Md  apple,  &c. ;  and  M  lb«  laspberry, 
bhckberry,  and  strawberry  on  one  hand,  and  the 
apple  and  thorn  on  the  other,  exhihit  a  closer 
nfaUieiuhip  than  that  which  oonoects  them  ali 
in  MM  (Bomnion  groop.  H«bm  they  are  rmpeo- 
ttfely  distinfoidied  into  groups  of  a  rank  inter* 
mediate  betiveen  genern  and  nrden,  whioll  ire 
variously  termed  suborders  or  inlu.* 

Classes  are  groupe  of  orders,  having  certain  im- 
pevtaat  dbftnoten  in  oonnM.  SMUum  bear 
the  aame  setetion  to  cli— 01,  thrt  wtboTdew  do  to 
orders. 

By  this  regubx  subordination  of  groups,  various 
dsgrw  «f  idatieiiiUp  among  plantt  maj  ba  «x- 
prcised ;  and  upon  this  systematio  botany  essen- 
tiallv  depends.  Only  four  of  these  divisions  are 
uuiversaliy  employed,  vix^Classo^  Orders,  Genera, 
and  Speoiaa:  theae  are  oommoii  to  all  nathoda  of 
dMriflcatiMi,  and  are  almys  arranged  in  tha 
lame  sequence.  But  a  more  elaborate  anr^lYP's 
is  often  rei^uisite,  on  account  of  the  large  num- 
ber ef  objeeta  to  be  amnged,  and  tha  vaxioua 
deojees  of  affinity  to  bo  ipwaaad;  H^ten  the  ad- 
ditional mnmhers,  and  if  need  be  sevfral  others, 
arc  introduced  j  aain  the  foUowing  descending 
•erica: 


flabelasses, 
Orders, 

Suborders, 
Tribaa, 

flabtrlbaa» 
Genera, 

Subgenera, 
SpaciM. 

An  enumeration  of  the  dittlDgllialttQg  aiaifcs, 
or  poiata  of  differeno^  betwaan  ona  aliM  or  or- 

*  When  the  groups  which  an  order  embraces,  are 
iistiwgaisliad  by  eharactcrs  of  nearly  equal  value  with 

thOTC  COmnifiTily  employed  for  nrrfrr-;  themwlves, 
thejf  are  tfcrme<l  nubordcrs.  Tbin,  the  plum,  cherry, 
•pncot,  peach,  &c.,  form  one  suborder  of  RosaceK ; 
tlw  nii|»berry»  Uackberty,  strawberry,  daquefoil. 
with  tlM  ittM  and  other  fsnera*  coMlitHio  anotber 
suborder;  and  the  Rpple,  the  quince,  thorn,  itc.,  a 
third.  The  name  of  tribe  is  applied  to  groups  com- 
prised in  a  suborder  (thus  the  rose  constitutes  a  sep- 
arate tribe  from  the  mspberry,  strawberry,  &c.),  or 
to  the  primary  divisions  of  an  order,  when  they  are 
not  founded  on  rharitcters  of  high  importance.  In  a 
loose  and  popular  sense,  the  name  of  tribe  is  fre- 
quently used  a*  if  synonymous  with  that  of  order  or 
family  Thus  wc  -ay.  The  pea  ?ril>",  the  fir-tri^u". 
the  vioiet-tnbe.  See.,  merely  as  a  simpler  expres!;ion 
for  The  £Hnay  of  wUcb  tlw  pea,  Ite..  Is  a  npre- 
Mfttativo.'' 


der,  &o.,  and  the  others,  is  termed  its  character. 
Tha  ebaiaoton  of  the  olasaw,  and  othar  primary 

divisions,  embrace  only  those  important  points 
of  structure  upon  which  they  are  constituted ; 
the  ordinal  charaeltr  deecribes  the  general  struo- 
tur»  of  the  inaliidad  plaata,  eapeoial^  of  their 
flowers  and  fruit :  the  generic  character  points  out 
the  particular  modifications  of  t!iu  ordinal  struc- 
ture in  a  given  genus ;  and  the  specif  eharaeUrf 
tboaa  leaa  importaat  niodifieatioaa  ^  fbnn,  rehk 
tive  size,  colour,  &c.,  which  serve  to  distinguish 
kindred  species.  A  cornplete  system  of  Imtany 
will  therefore  comprise  a  methodioal  distribution 
of  planta  aooording  tu  their  organfeation,  with 
their  diaracters  arranged  in  proper  subordina- 
tion; so  that  thp  investigation  of  a  particular 
species  will  bring  to  view,  not  only  its  name 
(which  separately  considered  is  of  little  impor- 
taaoe),  bol  also  ita  flcnal  atraotare,  affinitiea,  aod 
whole  natural  history.  Such  a  system  must  of 
course  he  r,(itnral ;  that  is,  the  groups,  of  what- 
ever ranic,  must  be  composed  ol  piants  more 
doaely  rebted  to  each  other  than  to  any  differ^ 
ent  groups,  and  so  arranged  that  each  shall  stand, 
as  far  as  practicable,  next  to  those  which  it  most 
nearly  resembles  in  struoiure.  Theae  conditions 
are  ao  fiur  ftalfilled  by  the  Natnnd  ayeteni  (which, 
iketched  by  the  master-hand  of  Juaaieii»  and 
augmented  by  succeeding  botanists,  is  now  gen- 
erally adopted),  as  to  render  it  on  the  whole  &r 
the  readiest,  as  wdl  as  the  only  philosophiealand 
satisfactory  mode  of  acquiring  any  considerable 
amount  of  botanical  knowledge ;  notirithstanding 
its  manifold  imperfections,  and  peculiar  diihcul- 
ties.  But  the  relationships  of  plants,  even  when 
appraeiated  by  botaniata,  ooidd  not  be  inade 
availalile  for  the  purpose  of  classification,  until 
just  views  prevailed  in  vegetable  organography 
and  physiology,  which  constitute  the  very  foun- 
dation of  aiyatemaiio  botany,  but  whkh  have  onfy 
recently  been  placed  up<m  a  philosophical  basia 
Hence  the  immortal  Linnseus,  finding  it  impos- 
sible in  his  day  to  characterize  the  natural  groups 
whioh  hiapniotiaed  aje  detected,  proposed,  as  a  i 
temporary  substitat^ the  elegant  artificial  scheme 
which  hf'nrs  his  name.  As  this  system  is  iden- 
tified with  the  history  of  the  science,  which  in 
its  time  it  flo  gveatiy  pnanoted,  and  aa  moat  sys- 
tematic works  have  until  leoently  been  arranged 
upon  its  plan,  it  is  still  necessary  for  the  student 
to  understand  it.  Fortunately,  its  principles  are 
so  simple  that  a  brief  space  will  amply  suffice  for 
ita  explanation. 

Of  iJie  Artificial  System  of  Linnav*. — The  object 
proposed  by  this  system  is  merely  to  fumisb  an  easy 
mode  of  ascertaininff  the  names  of  plsnts  j  tbeir  re. 
Infionships  heinp  left  "tit  nf  virv-,  except  that  the 
8{>erie8  of  a  genus  are  utunv  s  k(  jit  together,  whether 
or  not  they  all  accord  with  the  class  or  order  under 
which  they  are  iilaoed.  Us  lower  divisions,  there, 
fore.  vti.  tbe  geiiere  and  species,  are  the  same  as  in 
a  naturul  systf m  Put  ti  c  genera  are  arrHnged  in 
artificial  classes  and  orders,  touuded  on  some  single 
technical  character,  and  have  no  necessary  sgnenmit 
hi  any  other  lespcet.  Hence  they  nagrbe  luened  to 
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words  alphabetically  arranged  in  a  dictionarj,  where 
thoae  which  itand  next  eaek  oth«r  hare,  it  may  be, 

'nothing  in  common  beyond  the  initial  letter.  The 

rlasies  ;imi  orders  are  entirely  foum^i' < I  upon  tiie  num- 
ber, RituatioM,  and  conoexion  of  the  staoieut  and  pit- 
tiU ;  the  oDice  and  inpoftMm  of  wUcb  LimiMMMid 
just  established. 

The  classes,  twenty-four  in  number,  are  founded 
upon  modifications  ot  the  stamens,  and  have  names 
of  Greek  derivation  exDrowive  of  tbdr  character. 
The  tint  eleven  eonpnies  all  plmti  with  perfect 
flowers,  and  a  definite  number  of  equal  and  un«m- 
nected  stainens :  they  are  distinguished  by  the  abso- 
lute namber  of  these  organs,  and  are  designated  by 
names  compounded  of  Greek  numerals  and  the  word 
andria,  which  is  used  metaphorically  for  stamen ;  as 
follows : — 

Class  1.  MovAKPUA,  includes  all  such  plantt  with 
one  etamen  to  fbe  flower. 

DiAvnntA.  thope  with  tvvn  <5tameni. 
Trianduia,  with  three  stamens. 
Tbtbamhua,  with  four  stancM* 
Pkhtandria,  with  five  stamens. 
Hexandria,  with  six  stamens. 
Hkptandria,  with  seven  stamens. 

8.  Oct  ANDRIA,  with  eij^t  itamena. 

9.  ENNBAimniA,  wHIi  njno  stMnene. 

10.  Decandrta.  with  ten  stamena. 

11.  DoDECANBRiA,  With  twelve  to  nineteen 

stamens. 

TIm  two  ioeceeding  classes  include  plants  with 
perfect  flowerv,  liSTing  twenty  or  more  unconnected 
stamens,  which  in 

12.  IcosANDiUA,  are  inserted  on  the  calyx ; 

(perigjnons) ;  and  in 
IS.  PoLTAKDsxA,  on  tlie  ineeplade  (hypogy- 
nous). 

Their  essential  characters  are  not  designated  by 
their  munea;  the  former  merdy  denoting  thni  tlie 
stamens  are  twenty  in  number;  tlie  latter  that  they 
are  numerous. 

The  two  loUowing  depend  upon  the  relative  length 
of  the  stamens,  via., 

14^  Dn>TNAMiA.  including  those  with  two  long 
«       and  two  short  stamens;  and 
15.  Tktradvnamia,  tboae  with  Ibnr  long  and 
two  short  stament. 
Their  naoMi  are  Onaii  derifativaa,  signifyiiw  in 
the  fnrmcr  that  two  stamens,  and  la  tiht  lattar  ihaft 
four  stamens  are  most  powerfuL 


2. 
3. 
4. 
5. 

6. 

7. 


The  four  suoe6«di«t  ara  fbwidadatt  tha  < 
of  thestamena: 

10.  HoHADKLraxA  (nwaidng  a  aingle  ftalw. 

nlty',  w  ilh  flir  filaments  united  IbIo  a 
single  set,  tube,  or  column. 
'  17.  DiASBLnoA  (two  fraterratiea),  with  fte 
filaments  united  in  two  sets  or  parcels. 
18.  FoLVDELPBiA  (many  fraternities),  withiiu 
filaments  uaM  ia  more  thaa  t%n>  aati  «r 

IS.  StmsmeiA  (froaa  GfMk  wanla  aignifying 

to  grow  toi^'cthcr),  withtha  I 
ed  into  a  ring  or  tube. 
The  next  class,  as  it*  name  denotes,  ia  1 
the  union  of  the  stamens  to  the  style : 

20.  Gtnandria,  with  the  sitamens  and  styles 

consolidated. 
In  the  Uuee  foUowing,  the  ttamens  and  pistils  arc 
sepantedt  thua, 

21.  MoN<ECIA  (onr  hnu''f>hnM>,  inr1iidc8  plant? 

where  the  stamens  and  pistils  are  m  lep* 
ante  flowers  on  the  same  individual. 
S9L  IhoiciA  (two  houselioUa),  where  ibe^  «a> 
cupy  separate  flowen  on  different  tni' 
viduals. 

S8.  PoLTOAJUA,  where  the  stamens  and  pistils 
are  separate  in  aoBse  flowm  and  aailid 

in  others,  either  on  the  aaiM  ortmsr 
three  ditfereiit  plants. 
The  remaining  dass, 
84.  CBTrroOAlOAt  ia  said  to  hate  concealed 
staosena  and  pistib  (aa  the  iianM  importt ), 
includes  what  are   MWUMnly  tnasd 
FlowerlesB  plants.* 
The  orders,  in  the  firt^t  thirteen  classes  of  the  Lin- 
naean  artificial  gystem,  depend  on  thr  ntin  ber  ei 
styles,  or  ol  the  stigmas  when  the  stview  ate  vrsnt- 
ing;  and  are  named  bv  Greek  numerals  prefixed  to 
the  word  lyMO,  usca  asatapboric^jr  ior  iMtil,  s» 
ftlh»wa;— 

Order  1.  MoKOCtNiA,  embraces  ill  [tl.tnts  of  any 
of  the  first  13  rla^scs  with  one  style  t« 
each  flower. 

2.  DiGTNiA,  embraces  those  with  two  ft|kt» 

3.  Trioynia,  those  with  three  styles*. 

4.  Ti  'i  RAOYNiA,  those  vrith  four  style*. 

6.  Pkhtagtmia,  tboae  with  five  styles. 
0.  HszAOTNiA,  those  witii  six  styiss. 

7.  HbPTAGYNIA,  those  with  ?e\vn  ^'vlea, 

8.  OcTOOTMlA,  those  with  eight  style*. 


all 


•r  equal 
Isofth. 


3 
> 


K 

a. 


■tanwos 

and  pUtilii 
Dianifnt, 


♦  tamffji 

?Fj.ara  t« 


*d  with 
«acb  otbar, 


view,  as  in 


il 
t 
» 
i 

a 

T 

8 


L 

a.  I>iAneu. 
a  TtTAiseu* 

4.  TltbaiMU. 

.V  Pr>TA>iMIA. 

6.  HrrASDSU. 

7.  HarTAVtiCi*. 

a  Ck^TAKIWlA. 


of  unequal  (3  long  and  3  thort  ittanMRB, 


t anoqu 
iMfdi: 


9  9.  E>ri«K»wB«u. 

10  la  i)tc*i»D»i*. 

11.19  ....  11.  DwKAiiraiA 
IS  or  mure,  adluraat  to 

the  calyx,      .     .  H 
tt  or  ■MMM^Dot  adiMwM 

•oOieeiaTx.  18.  ftets 


14.  I>n>TBiKI«. 

Ifi.  TrntiCTMAau. 


I  long  and  3  stiort  Rtamt'nk. 


eouMCtod  wiUi  «a«b  other 


l'  by  their  flUmcnt»  in  a  smgic  »('t.    1(L  MosAMLfSU. 
(iv  [tLi»ir  ftlHtni-nU  in 'i  iM-tp.  .  .IT., 
bv  tiieir  tiiaineiita  in  more  Uian  'I 


I  'seta, 

(.bjrthdJ 


their  anUiera, 


1& 

IS. 


PoLIASttMUb 

SfatfsniiA 


r 


the  ttamcni  and  idttilt  couc«al«d,  or  Dunv, 


in  the  same  iodivldaala,  .  31.  Moraott. 

in  dMf^rent  individuAK    .  St,  IISMU. 

MUie  uf  Oic  tlowem  perlcct,  nlluT* 
separated,  in  the  same,  or  two 

tbufivkiaata^     3S.  Polk-avia- 
...     a*.  Cat rrvtiMu. 
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9.  EmmAonauu  tlroie  with  nine  styles. 

10.  Decaoynia,  tbo«-'r  with  ten  styles. 

1 1.  DoDECAOTKiA,  thoMs  witb  eleven  or  twelve 

style*. 

12.  PoLTomiA,  toe  wiik  noi*  than  tmive 

stylet. 

Tht  Qt&an  ai  chm  14,  Didfimnda,  «v  onlj  two ; 


I  1.  OTWWoawtKiPA.  ncBning  seedmtked,  tbe 

nr^rni;!  -  ]lkr  fntttu  UMiug  been  taken 
tor  naked  seeds. 

S.  AiramsBHu.  -with  the  wede  evideelly 
ia  a  leed-VMMl  or  pericarp. 
Tbe  15th  clam.  Tetradrnamia,  la  alao  divided 
into  i.sn  [jrdt  rs.  wbidi  aia  matiiigiiithad  by  the  were 
form  of  ibe  pod : — 

1.  SnuKSVLoeA ;  the  fhnt  a  liKde,  or  abort 
pod. 

2.  SiLiQuosA ;  fruit  a  silique,  or  more  or  less 
elongated  pod. 

The  orders  of  16th,  17tb,  18th,  aOtb,  21st,  and  22d 
riaiise*,  depend  merely  on  the  namber  of 
tl).it  i-i,  oil  the  characters  <if  tlie  first  !• 
whose  names  they  likewise  bear:  thus. 
Order  1.  Mostakoria;  2.  Diakdeia;  and  so  on. 

The  ordaia  of  the  19th  daai»  STngaiaala,  are  aiz. 
viz.^ 

1.  Poi.TOA.KXA  jEQOALis,  where  tbe  flowers 

are  in  baada  and  all  perfect. 
%  PoLTQAMiA  airpaan.UA,  the  aame  as  the 

t  i>t  t  xn  pt  that  the  ray»,  or  marginal 
fluvvers  of  tbe  head,  are  piatillate  only. 
S.  PMiToamia  pauarumA,  those  with  the 
marginal  flowera  iMutial,  the  others 

perfect. 

4.  PoLTOAViA  NBCES0ARIA.  where  the  mar- 
ginal flowers  are  insttUate  and  fertile, 
and  the  central  (those  of  the  diak)  step 
minate  and  sterile. 

5.  PoLTOAiUA  BBOKEOATA }  where  each 
flower  of  the  head  has  its  own  proper 
involucre. 

6.  MoNOGAMiA,  where  solitary  flowers  (that 
is,  not  united  into  a  head)  have  united 
aotbera,  as  in  Lobelia.  This  order 
was  aholiibed  bjr  suceeeding  boCaniats, 
hut  upon  vrry  iii=:uffirient  grounds. 

The  23d  class,  Polygamia,   has  three  mien, 
founded  on  the  diameters  of  the  two  preceding 
▼it., 

1 .  MoNCECiA,  where  both  separated  and  per- 
fect flowers  are  foimd  m  the  aaaie  in- 
diridoal. 

DiosctA,  where  tiie  diflhfeiit  flowers  oo> 

"upy  diffpTcnt  individunl'-- 
Tbicecia,  where  one  individual  bears  the 
perfect,  another  the  staminate,  and  a 
third  the  pistillate  flowers. 
Tbe  order*  of  the  24th  class,  CryptQgamia,  are 
natural,  and  therefore  indefioabk  hf  a  stap*  eharac- 
tcr.    They  are 

1.  FoicBa,  ^  Terns. 

2.  MuscT,  the  Mosses. 

3.  Alom,  which,  as  left  by  Linnsi 

prised  the  Hepatice.  Lieheoa, 
well  as  the  8ea-weeda. 

4.  Fungi.  Mashrooms,  Icc. 

O  f  the  natural  lyt/m  The  object  proposed  by 
tbe  natural  system  of  botanv,  b  to  bring  together 
into  groups  tmise  plants  wMeb  oMMt  nesrly  resemble 
each  other,  v.M  in  a  "ingle  and  perhaps  unimportant 
point  (a&  in  an  artihciai  clax^ificatiou),  but  in  all  es- 
sential particulars;  and  to  combine  the  subordinate 
groups  into  larger  natural  assemblages,  and  these 
idto  stHI  more  coraprshenrfve  AvfsioM,  so  as  to  em- 
brace the  whoU-  vei:'!  table  kingdom  in  a  methodical 
ami^meat.  All  tbe  characters  which  plants  pre- 
sent, that  ia,  all  the  pointa  of  vreenaent  or  diflbienee. 


9. 
3. 


Linnaeus,  com- 
fcc,  as 


are  employed  fai  tiieir  chsd<cattow;  these  which  are 

common  to  the  greatest  number  of  plants  being  used 
for  the  primary  grutd  divisions;  those  less  compre- 
hensiTe  for  subordinate  groups,  &c. ;  so  that  the 
character  or  description  of  each  group,  when  fully 
pven,  actually  expresses  all  the  known  particulars 
m  which  the  plants  it  embraces  agree  among  them- 
selves,  and  differ  from  other  groups  of  the  same  rank. 
This  complete  anal^ysis  bdnf  carried  throogh  the 
system,  frmn  the  pnmnr)'  divisions  down  to  the  spe- 
aes,  it  is  evident  that  the  study  of  a  single  plant  oi 
each  group  will  give  a  correct  (so  far  as  it  goes),  and 
often  a  sufficient  idea  of  the  structure,  habits,  and 
even  the  sensible  properties  of  tbe  whole. 

What  we  call  a  luuural  method,  it  may  here  be 
remarked,  is  so  terioed  merelv  because  it  expresses 
tbe  natttnl  reUtionship  of  plants,  as  fer  as  praeti* 
rnh]e;  foT  OfOfy  foHH  vct  oou^'ved,  or  likely  to  be 
deviiied,  is  to  a  considerable  extent  artificial:  Ist, 
Because  the  affinities  of  a  particular  group  eamot  ho 
fully  estimated  until  all  its  members  are  known;  and 
thus  the  progress  of  discovery  leads  to  changes,  or 
modifies  our  views,  as  in  every  other  df  |  arfmput  of 
knowle<ig«>  2d,  Because  the  boundaries  of  groups 
are  not  so  arbitrarily  dreumscribed  in  nature,  as 
they  necessarily  are  m  our  classifications;  but  indi- 
viduals depart  from  the  assigned  limits  in  various 
directions  (like  rays  from  a  centre);  the  '*  edge  of 
diftrenoe  being  ea  it  were  softcmd  down  by  an  easy 
tnuirftloit.'*  M,  Because  thst,  even  suppoKiing  the 
groups  to  be  perfectly  natural,  and  th  ir  affinities 
completely  understood,  it  is  impossible  to  arrange 
them  in  a  single  continuous  series,  in  such  a  manner 
that  each  shall  be  preceded  and  followed  by  its  near- 
est alliett;  suice  the  same  family,  for  instance,  may 
be  about  equally  related  to  three  or  four  others,  only 
two  of  whidi  points,  at  best,  can  be  indicated  in  tbe 
lineal  series  wnidi  must  be  adopted  in  books.  And 
4th,  We  are  still  ohlicpii  to  use  avowedly  artificial 
characters,  for  the  sake  of  convenience;  as  in  the 
arrangement  of  the  numerous  orders  of  Exogenous 
pliuits  into  the  Polvprtiilntis,  Mornpetalous,  R!id 
Apt'talouii  diviiiionH,  although  dilTereut  genera  of  the 
same  order,  or  different  species  of  the  same  geBU% 
mav  present  these  very  diversities. 

Ui  explaining  the  general  principles  of  daisiflca* 
tion,  we  proceeded  from  the  «pcries  to  the  class; 
showing  how  groups  of  successive  rank  arise  from  the 
consideration  of  points  of  agreement.  In  applying 
them  to  the  actual  distribution  of  plants  according 
to  the  generally  received  mode  of  classification,  it 
will  be  more  convenient  to  pursue  the  analytical 
course,  and  to  show  how  the  v^table  kingdom, 
I  taken  es  a  whole,  is  divided  and  subdivided  by  re- 
garding the  points  of  difference.  Plant-  in  general 
are  com(H>«ed  of  several  kinds  of  elementary  tissue; 
such  as  cells,  fibres,  and  vessels,  so  arranged  as  to 
form  an  axis,  which  elongates  in  opposite  directions, 
and  bears  distinct  and  regularly  arranged  appendages; 
some  of  which  (leave-)  are  o  l  i  i-  i  f  nutrition,  while 
others  form  flowers,  and  serve  for  the  production  of 
seed ;  that  is,  of  bodies  contalidng  an  embryo  capable 
of  f!cvrlopnient  into  a  similar  plant.  The  varied 
forms  are  ail  evidently  referable  to  this  common  type. 
But  there  arc  vegetables  of  a  lower  grade;  in  which 
this  general  plan  is  not  only  modified,  but  changed, 
— gradually  indeed,  for  Nature  presents  no  abrupt 
transitions,  hut  so  * --entially  that,  in  the  most  re- 
duced forms,  no  trace  of  the  orkinal  type  remains. 
The  first  Index  of  this  change  of  plan,  is  tbe  disap- 
pearance  of  flowers;  their  place  being  supplirri  by 
apparatus,  no  doubt  of  analogous  nature  an  well  as 
office,  but  of  structure  irreconcilable  to  the  former 
tvpe.  Hence  the  obvious  and  primary  division  of 
the  vegetable  kingdom  into  two  great  series,  the 
P/oifi'i  iritj  iitui  the  jFlowerless  plants. 

it  our  attention  were  first  directed  to  tbe  snatmni* 
eal  structure  and  manner  of  growth.  Instead  of  the 
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mode  of  reproduction  in  these  plants  of  lower  grade, 
we  miffbt  have  drawn  tbe  line  of  demarcatioo  toine- 
wbat  aifferently.    For.  while  the  biicher  llowcrless 
plants,  such  as  the  eqiii-^<  t  unit,  the  club  mosses,  and  , 
ferns,  do  not  essentially  ditTer  from  the  lower  flower-  j 
ing  plaals  ill  the  structure  and  cumposition  of  their  | 
steins,  &c.,  roiisistin^  as  they  do  of  all  the  kinds  of 
elementary  timue  (except  perhaps  tbe  laticiferous), 
tbe  moMes,  and  all  below  them  in  the  series,  are 
wholly  finmpjBiMrii  of  caUalar  tiwiM.   If  «r«  were  to 
make  this  abtlnetion  the  liatif  of  clmdfleation,  as 

proposed  b^  Dp  C.indolli^,  we  should  liavc  U\'o  pri- 
mary divisions  in  the  form  of  ya«cutar  and  Ceilular 

ftlanli  ;  the  latter  com  pritting  the  mosses,  hepatioe, 
icl>»»rt«,  sea-Weeds,  and  fiingi,  which  are  entirely 
composed  of  cellular  tissue,  as  well  as  flowerle&s. 
But  another,  and  perhaps  more  natural  division  may 
be  effected  still  lower  in  the  leriei.  For  the  mosses, 
although  cellular,  agree  with  tbe  orders  of  higher 
grade  in  having  reguliir  stems,  which  ^row  upwards 
by  means  of  buds,  and  are  symmetrically  clothed  with 
dktinct  leaves:  while  the  lichens,  sea-weeds,  and 
fungi,  the  most  imperfect  of  vegetables,  present  no 
distinction  into  stem,  root,  and  leaves,  no  (>olanty, 
or  growth  in  two  opposite  directions,  no  buds,  and 
no  organs  which  are  even  analogous  to  flowers. 
Theirl  bomogeneoua  tieaue  often  tcodi  to  the  fbrma- 
tion  of  flat,  more  or  less  definite  expaii^inns,  whii  li 
is  tbe  nearest  approach  to  an^  thing  like  leaves;  ;n 
which  their  sporea*  mere  vesicles  ur  little  masses  of 
cellular  tissue,  are  embedded.  Hence  they  are 
ternoed  Tliallophytet.  If  the  line  of  primary  division 
be  drawn  in  view  of  these  inip'jrtKi  t  di-tinctions,  as 
proposed  by  Uiiger  and  Endlicber,  the  vegetable 
Idngdom  wfll  be  tepweted  into  two  great,  but  un- 
equal scries,  viz..  1st,  the  Cormophiftfs,  or  St'-rn^ 
ifromng  plants, — those  with  a  distinct  axis  ot  growth, 
elongating  downward*  into  roots,  and  upwards  by 
meeiM  of  buds  into  stems,  provided  with  leaves,  sod 
with  reproductive  organs  analogous  to  flowers;  and 
2d,  tbe  Thallophytes,  which  are  stemle  s,  rootless, 
leafless,  and  in  every  sense  flowerlee*.  But  it  will 
periiuM  be  fband  more  convenient  to  ratefai  the 
equally  natural  primary  division  into  Flowering  and 
Flowerleu  pUuiU,  aa  already  proposed;  whiw  are 
synonymous  with  the  oMer,  end  not  vory  ol|eetion- 
able  names  of  Phttnegtmmu,  or  FkvitngVHomt  and 
Cn/ptOffamout  platttt. 

ill  this  view,  the  series  of  Flowerless  plants  will 
naturally  subdivide  into  two  classes ;  tbe  first  em- 
bracing those  with  a  stem,  or  distinct  axis  of  growth, 
U!>uu11y  clothed  with  leaves;  such  m  the  ferns,  dub- 
morses,  mosses,  Icc. ;  which,  as  their  steins  usually 
grow  by  elongation  from  the  apex  solely,  and  have 
Utile  or  no  orovition  for  inoeoM  in  diametert  lw?e 
been  terniea  Aerotremt :  that  il,  point-grawerw :  tbe 
Kf-i  odfl  nunprisinp  t  Ih  'rS,i!lo|  h  \  tes  above-mentioned, 
wliich  exhibit  no  such  diatitiction  ot'  parts,  and  which, 
for  tbe  take  of  uniibrmity,  may  be  called  Tkmltopeiu. 

Tbe  great  »er\e^  of  Flowerin^j;  or  Phjrnogamous 
plants  presents,  as  to  the  stem,  two  distinct  kinds  of 
structure  and  growth,  the  Exo^enout  and  the  Endo- 
ifenoui ;  leading  at  once  to  a  division  into  two  daases, 
viz.,  the  Eroijtn*  or  OntsiJe-i/rowerB,  and  the  Bmdo- 
gen»  or  Iniiiili'^i//'"'rt  r\_  Tlic  t  inbryo  of  Exogens  is 
provided  with  a  pair  of  cotyledons,  that  of  Endogens 
with  only  one ;  whence  the  former  are  also  termed 
DirotyleJonnvs,  and  the  latter  Mr'ncrittiilfdojwuf 
plantM, — names  introduced  by  Jussieu,  the  Ikiher  ot 
this  branch  of  botany.  There  are  other  marks,  more 
or  less  chaiaeteristie  of  tboee  two  chuMea;  portacu- 
larly  the  notted-veined  leaves  of  tbe  former,  which 
usually  fall  off  by  an  articulation,  and  the  pHrallel- 
veiiied  or  nerved  leaves  of  tbe  latter,  which  decay 
without  falliiig. 

There  is,  however,  a  group  of  Exogenous  plants 
(of  which  the  pines,  firs,  yew,  fcc.,  are  representa- 
tives), lielongliig  to  the  lower  end  of  the  lerios, 


which  differs  from  all  the  rest  in  haviqgfbe 
and  seeds  naked,  instead  of  enclosed  in  an  ovary  or 
pericarp;  and,  as  a  set  of  spurious  Endogenous  planti 
(the  cycas  and  zamia)  accord  with  them  in  this  re- 
markable particular,  they  are  tMetber  deeoed  ta 
form  a  third,  althougb  nucb  snMlMr  doss,  witik  the 
nnme  of  Gi/mnogpermoiu  (thit  is,  AUMnHmM) 
planta,  or  Otf»utosperma. 

There  is  Still  another  unoll  group  of  very  straagc 
parasitic  pknts,  wbidi  soom  to  forai  •  eonneftiiY 
link  between  Endogens  uid  the  lowest  grade  a 
t'lowerless  plants,  or  Thal'i  llih  ;  inasmuch  u  tbey 
are  almost  wholly  composed  ot  cellular  tissue,  and, 
although  producing  flowers,  and  those  too,  ia  eae 
instance  (that  of  the  far-famed  Rnffle^in  ,  of  i;ii. 
mense  size,  yet  their  ovaries  are  tilled  with  kporei 
instead  of  seeds.  Hence  they  are  considered  to  fini 
the  fourth  and  lowest  class  of  Floweifaig  plsiits>  mi 
hare  been  BomodJU&MifAevor  ~ 


as  well  as  ^jporsyiwt,  ia  allusion  to  their 

peculiarity. 

These  four  classes  of  Flowering  plavta 
fore  be  dumcterisad  a*  fiiU»ws»— 


dkn  L  EzooBira,  or  I>ioom.n»«>Hs. 

of  the  stem  exoge7iou<<.  Seedsinaperi*  ' 
oarp.  Embryo  with  two  cotyledons.—  : 
I^ves  netted- veined. 

CJas*  II  GvMyosPERMs.  Seeds  naked.  Embryo 
with  two  or  more  cotyledons. 

Class  in.  EvDocKNs.  orMoNocoTTLEDOKS.  Struc- 
ture of  tbe  stem  endogenous.  Seeds  lo 
a  pericarp.   Embryo  with  a  single  cotr-  ! 
ledon.    Leave?  U!<ually  p»rallci  veined. 

Class  IV.  Rbissantus,  or  Sj'orocens.  Structure 
mostly  cellular.     Pericarp  coiitainug  I 
spores  instead  of  sc«da.-^£aib(yo  none.  [ 
— Parasites. 

Tbe  two  chsset  of  Flowerless  plants  being  added, 
the  mutual  relationship  of  the  whole  may  be 

plctcly  expressed  by  disposing  them,  Mit 
cularly,  in  the  following  manner 


Acrogens 


TfanOogoM 


The  Oymnospermow  plants  being  nearly  rdated  en 
the  one  hand  to  Exqniw  oc  tlie  highest  Flowering 
plants,  and  on  the  ouer  to  tlw  Acrogens  or  big  best 

Flowerless  plants,  as  will  here  after  more  fully  ap- 
pear ;  while  the  Sporogens  are  equally  allied  to  tbe 
Kndogens  or  lowest  cImb  of  Flowering  plants,  and  w 
the  Tb'.i!lo[r<'»i«»  or  lowe«t(  Flowerless  plajif-  Tb* 
student  will  remark  the  iiupos^bility  uf  nmu.gii^ 
even  these  six  classes  in  a  lineal  series,  so  that  each 
shall  stand  between  tbe  two  to  wbiek  it  is  particu- 
larly related*  Thus,  if  tbe  order  be,  1.  Rvogeas, 
2.  Gymnosperms,  3.  Endogens,  4.  Sporogens,  5. 
Acrogens,  6.  Thallogens  (which  is  the  coosecatire 
series  from  the  hi^^hest  to  the  lowest  graded  wt  U 
to  indicate  the  alliance  of  Oymnospenn^s  to  Amgen*, 
Htid  of  Sporogens  to  Thallogens,  It  tbe  ^ries  be, 
1.  Exogens,  2.  Endogens,  3.  Sporo^i-r^.  4.  Gymno- 
sperms,  6.  Acrogens,  6.  Thallogens ;  tbe  Spowfsa* 
are  still  widely  separated  from  the  TbaHofSM, 
whilr  tbcv  arc  bruuifht  next  t<i  t!iv  V,\  iijrioi.p*rn;»,  to 
which  they  are  not  allied  ;  and  two  clas>c£  uitcrvene 
between  the  latter  and  Exc^ens :  similar  obsladrs 
stATid  in  the  way  of  any  other  lineal  dispo«itioa 

The  leadii^  characters  of  all  tbe  classes  nay  abo 
ba  analf  tieally  expressed  in  the  following  moi 
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doaoua;  til«|poinll 

«xogeiMMW  .  .  . 


in 

pericar]!. 


Emtarro  Monoco- 
tvledoaoo*;  the 

growth  «mt»i> 

oua  KxfKKie?!*. 


..f 


prodnctag  (pore*  iu»to>d  of 


trvm  the 
wiUi  leure* 


OTXRMrBftlU. 


1«n<1  with  I 
«n«l  lea' 


no  dUtiactkm  of  •tern 
av«^arii|«Ut  Asia 

rruwUi  TuAtLOOBiit. 

TImsc  six  c1«Miet  are  very  unequal,  in  respect  to 
the  number  of  plants  they  embrvoe :  the  Exo^enoii!) 
dsu  containing  many  more  species  as  well  as  orders 
than  all  the  other  Flowering  plants  put  together ; 
the  Kiidog'Tis  ;il-;n  rnmpri-iiif;  iiunierous  t\'ppi  ;  luit 
the  others  very  tew  in  comparison.  Convenience  of 
snilysis  therefore  requires  thai  the  larprer  dMWi 
thould  be  broken  up  into  subclatses,  alUanow,  eo- 
horts,  or  by  whatever  name  groups  intermediate  be* 
twet-n  the  cla-'-'^  iind  orders  may  I  f  t-  rlll^'!  ;  hi  i! 
the  accompli^hntent  of  this  object,  so  as  to  form  na- 
tural groups,  is  al  piMrat  tlie  grnt  deiidtrataai  ia 
sy«teaiatic  botany.  But  until  this  be  done,  we  are 
obliged  to  um:  ajtidcial  analyses  of  the  classes,  or  to 
throw  the  orders  into  groups  which,  in  proportion  as 
they  are  reod«red  mtiiiaU  it  beoomct  impoMible 
■triedj  to  dreniBMnbe.  la  Hkn  vitw  tha  giaak 
dass  of  Exogenous  plants  is  u^iuully  broken  up  into 
three  very  convenient,  but  nearly  artificial  diviaiooa, 
sometimes  eallcd  mibcla$tea ;  founded  on  tlia  pre- 
tence, absence,  or  onion  of  the  petals,  vix., 

1.  PoLTFKTiXJit   the  Polypetalous   Exogenn  ; 
ifhen  the  edyx  and  corolla  are  both  in  n- 
t    and  tht  latter  cewpeMd  af  AiliBCt 

petuU. 

8.  MoKopsTAL^  the  Monopetalaaa  EaegeBe» 

I  wherr  the  pptal*'  arc  united. 

3.  Apetalj-;,  tlie  Apetalous  Exogens.  where  the 
petals  are  wanting ;  and  the  loral  envdopea, 
I  if  present  at  all,  consist  of  the  calyx  alone. 

These  divisions,  as  well  as  the  other  classes,  are 
wbdivided  by  dtflbreot  aothors  in  various  ways, 

which  need  not  be  specifirrt  ;  ^incc  it  is  oiilv  the 
^  classes  and  the  orders  that  are  considered  to  rest 
!  upon  a  stable  basis. 

The  orders,  or  fiiniilips,  are  to  be  viewed  rather 

siMtanl  grenipa  of  genera,  than  as  subdivisions  of 

I  the  classes     Their  names,  which  are  always  plural, 

I I  JOraetiroea  express  a  characteristic  feature  of  the 
i  I  ptup ;  at,  for  instance,  Ltgwrnaom,  or  the  L^m. 
il  inotts  plants,  such  ss  the  pra,  bean,  fcc,  whn^Q  fmit 
!|  is  s  leguaie;  UmbtlUjertr,  or  Umbelliferous  plants, 

I  so  named  fron  having  the  flowers  in  umbels ;  Com- 
,  pofUff,  an  order  having  what  were  termed  compound 
flowers  by  the  earlier  botanistn ;  Labiatee,  so  called 
from  the  labiate  or  two-liy  pj  fl  corolla  which  nearly 
all  the  •pedes  exhibit ;  Cruafenr,  which  have  their 
four  petals  dtspoeed  eeawwhat  in  the  formof  a  eroaa, 
te.  fiat  more  frequently,  and  indeed  as  n  frenenil 
nde,  the  name  is  formed  t'roin  th^t  of  some  leading 
c'    (11  known  genus,  which  is  prolonged  into  the 
,  xijerti  ve  termination  ocfff.   Thoa,  the  plants  of  the 
;  onier  which  eomprisee  the  aMilow  (Abba),  are 
rjlleJ  Mu!v<:r/'tr  ;  thnt  i?,  Planttr-maloacece,  or  iji 
I  Mitlvaecous  plants;  those  of  which  the 

(  Ro»e  {Rota)  is  the  well-known  representative,  are 
«<»«e«,  or  Rosaceous  planU.  ^c.  Thia  tennina- 
!  ^  taaeee  being  reserved  for  orders,  should  not  be 
'  applied  to  suit  onkrs  or  tribes  ;  which  usually  bear 
I  the  ttame  of*  their  principal  or  beat-known  genua,  in 


an  adjective  form,  without  such  prolongation.  Tims 
the  genus  Ro$a  gives  name  to  a  particular  tribe, 
Romm,  of  the  order  Jtoeaw;  the  genatJUolea  to 
the  tribe  Valbe*  of  the  order  jH!iAnk«w,  fte. 

The  number  of  genera  in  an  r^rder  iii  quite  as  inde- 
finite at  that  of  orders  in  a  class,  or  othei  great  di- 
video.  While  some  orders  are  constituted  of  a  single 
t'f'nus,  as  Equisetaceae,  Grossulaceae,  kc  (ju-«t  as 
many  genera  contain  but  a  single  known  species), 
others  comprise  a  large  number;  nearly  nine  hundred 
bdupg  eoibraoed  in  tlie  last  general  enumeration  ol 
the  Oomporita».  The  iNunee  af  feacra  are  Latin 
substantives,  in  thr  =ii!j7iilar  numlK!r,  and  uio-tly  of 
Greek  or  Latin  derivation.  Those  which  were 
known  to  the  ancients,  generally  preserve  their  class- 
ical appellations  (Ex.  raqut,  Finnut,  Myrtut,  Viola, 
he);  and  even  the  barbarous  or  vulgar  names  of 
plants  are  often  adopted,  when  susceptible  of  a  Latin 
termination,  and  not  too  uncouth ;  for  example,  77Um 
and  Coffam^  for  ^  Tea  end  Coffee  phurts,  Baeiiaea 
for  the  Bamboo,  Ytirm,  yrnr.-n.-in,  ttc.  But  more 
commonly  seneric  names  are  tormed  to  express  &ume 
botanical  character,  habit,  or  obvious  peculiarity  of 
the  plants  they  designate  {  such  as  Arenaria,  for  a 
plint  which  grows  in  sandy  places,  Dentaria,  for  a 
[lint  with  toothed  roots,  Lunaria,  for  one  with 
moou-shap«d  pods,  S<a^inaria,  for  the  Blood-root, 
Gnaesals,  for  soom  plants  with  remarkably  thick 
leaves.  These  are  iiiitanc««  of  Latin  derivatives; 
but  recuur)»«  Li  more  commonly  had  tu  the  Greek 
language,  especially  for  generic  names  composed  of 
two  words,  such  as  Msasysrsiasi  or  Moon-seed ; 
JJUm^rmum,  for  a  plant  With  fltonj  seeds;  Me&M- 
liOMt  for  a  genus  whose  flowers  turn  of  a  hhick  or 
daskv  colour ;  EpidenJrum,  for  Orchideous  plants 
which  grow  upon  tree<«;  Liriodemdrm,  for  a  tree 
wliirh  hrnr-^  lily-shaped  flowers,  8cC.  Genera  are 
alno  detlicaUd  to  distinguished  persons,  a  practice 
(Dmmenced  by  the  ancients ;  as  in  the  case  of  Paoaia, 
which  bears  the  oasso  Pm»b*  who  is  said  to  have 
employed  the  plant  in  nedielne;  and  di  Adonii,  Ibr 
tin-  f.hiiit  wliirl]  i:^  falilL'i!  to  have  arisen  from  the 
blood  of  the  wouiidt'd  Aduias ;  and  Euphorbia^  Ar- 
temimia,  aad  A$clepiat,  are  also  examples  of  the  kind. 
Modern  names  of  this  kind  are  given  in  rommemora- 
tion  of  l>otaiii»ts,  or  of  persons  who  have  contributed 
to  the  advancement  of  natural  hi*torv.  Mmjuolta, 
Bignonia,  Lobttia,  and  Lometrm,  dedicated  to  Slag- 
noi,  Bignon,  LoM,  end  Lonfoer,  are  early  instaneee 
of  the  prm  tire  ;  Linnaea,  Toumefortia,  Jussia-a, 
Gronovia,  kc,  bear  the  names  <^  more  celebrated 
botanista;  md  at  the  present  day  alnort  every  de- 
votee or  patron  of  the  science  is  thus  commemorated. 

The  names  of  species,  as  a  general  rule,  are  adjec- 
tives, written  atter  those  of  the  genera,  and  established 
OB  atroilar  principles i  as  Magnolia  orand\fiora^  the 
Large-iowared  nMgnoHa;  M.  macrophyUa,  the  Large- 
Ifttved  magnolia;  Bigntmin  radinnix,  the  Rooting- 
bigiioiiia,  &c.  The  generic  and  specific  naiues,  taken 
together,  constitute  the  proper  edantifie  appellation 
of  the  plant.  Specific  ranMs  sometimes  distinguish 
the  country  which  a  plant  inhabits  (Ex.  Vtola  Cana- 
demis,  the  Canadian  violet),  or  the  station  where  it 
naturally  grows  (as  V.  jmiwun*,  which  grows  in 
swenps,  V.  ameasM,  in  fields,  kc.),  or  they  express 
some  obviort<<  character  of  the  'iprc  -r«i;  as  V.  rmira- 
ta,  where  the  corolla  beais  a  remarkably  long  spur; 
V.  tricolor,  which  has  three-coloured  floweis;  V. 
mmuUktiOt  with  rounded  leaves;  V.  Umceolata, 
wHh  hneeolale  leaves;  V.  pedata,  with  pedately 

p;ii  ti  (I  II  avps;  V.  primitlfr folia,  where  the  leaves 
are  compared  to  those  of  the  Primrose ;  V.  tutarifo- 
lia,  where  they  are  likened  to  those  of  Asarum;  V. 
pulnscens,  which  is  hairy  throughout,  S.C.  Fre- 
(juently  the  species  bears  the  name  of  its  discoverer 
or  describer,  when  it  takes  the  genitive  fonn,  as 
Vi»la.  MHhkmbtrga,  V.  NttmUii,  te.    When  audi 
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comniemorBtive  names  are  merely  given  in  compli- 
ncnt  to  a  botanist  nnooonected  with  the  discovery 
or  history  of  plant,  the  adjective  fbrm  is  prefer- 
red; a-«  Ciiri-x  Torreyana,  C.  Ilookeriana,  f^c:  but 
this  rule  IS  not  univerfittily  fullowed.  Specihc  names 
are  sometimes  substantive;  as  Hanuncului  Fiammula, 
UypericHm  Surol/ira,  Linaria  CymbaUwia,  kc.i  when 
they  do  not  necessarily  accord  with  the  genus  in 
gender.  The»e,  a«  well  as  all  specific  immes  derived 
from  thoae  of  pertoiu  or  countries,  should  alwsiys  be 
written  with  a  capital  initial  letter. 

HiMOKT  OF  THE  SciEXCE.— Of  the  two  general 
divisions  of  botany,  the  physiological  or  philoso- 
phical is  the  eider.    Before  the  Greek  philoso- 
phen  attempted  to  disfctsguiah  daaaea  and  species 
of  plants,  they  examined  the  laws  of  vegetable 
life,  the  diflerence  of  plants  from  animals,  and,  as 
far  as  it  could  be  done  with  the  naked  eye,  their 
stmoture.  Theophrastna  of  Ekmna  is  tlie  ereator 
Oif  philoaophical  botany,  which  he  treated  on  a 
great  and  riginal  plan.    Fr  m  the  writings  of 
the  Alexandrians,  and  from  original  observations, 
Dioscorides  of  Anazarba,  in  the  first  century  of 
I  file  Ciniatiaii  tn,  oompiled  ft  work,  whioh 
j  tains  imperfect  descriptions  of  about  1,200  plants, 
the  medical  qualities  f  which  were  more  attend- 
ed to  by  the  author  than,  the  description  of  their 
dMiaotorisUcs  or  their  philoaophieal  daarifiQ»> 
timi,  Thia  work  continued,  fur  15  centuries,  the 
j  only  source  of  botanical  knowledge.  The  Persian 
and  Arabian  physicians  added  about  200  plants, 
whioh  were  TUikBOwA  to  the  Qreeks,  and,  conse- 
quently the  number  of  known  plants,  at  the  time 
of  the  revival  nf  l.  ttLrn,  was  ;ihoi:t  1,400.  Ger- 
;  many  has  the  merit  of  having  founded  historical 
I  botany.  The  obviooa  impetleetions  of  Bioaoori- 
I  des,  when  the  plants  of  Qemunj  came  to  be  in- 
?  vestigated,  and  the  extravagances  into  which 
.  thoee  persons  fell  who  attempted  to  apply  his 
descriptions  to  Qennao  plants,  impelled  Hierony- 
mna  of  Branawiek,  (Mho  BnaaMmt,  Leon.  Fnoh- 
sius,  Hieron.  Tragus  and  Conrad  Gesner,  to  ex- 
amine the  vegetable  productions  of  their  country, 
independently  of  Diuscoridee,  and  to  represent 
them  in  wood-eute.  Geenar  lint  itaitedtiie  idee 
that  the  parts  of  fructification  were  the  most 
essential,  and  that  plants  must  be  classified  with 
reference  to  them.    They  were  followed,  in  the 
16th  eentury,  by  the  ItaUana,  Peter  Hetthiolva, 
I  Andr.  Cnsalpinus,  Prosp.  Alpinna  and  Fabi  Co- 
lumns; the  Belgians,  Dr  dfmipny,  ritisiug,  and 
j  Lobeiiu&    Among  the  botanists  of  this  period, 
j  who  extended  the  adenoe  hj  their  labours  in 
I  collecting  specimens,  are  the  French  Dalechamp, 
;  the  English  Gerard,  the  derrnnn  J  lai  h  Parnera- 
,  riu8,  Tahernaemontuius  and  John  Bauhin,  whose 
brother  Gaspard  not  only  increased  the  number 
I  of  known  pleati  by  numerous  diaooveriae,  but 
;  endeavoured  to  reform  the  nomenclature,  which 
had  become  much  confused  by  the  multiplication 
J  oi  names  of  the  same  {dant.    These  are  the 
&thera  of  botany,  whose  atandard  works  still 
reward  examination.   By  the  exertions  of  these 
men,  the  number  of  known  plants,  at  the  begin- 
ning of  the  1 7  th  century,  amounted  to  6fiO0, 
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The  neoeasity  ci  classification  increased  with  the 

quantity  of  material k.    Lobelius  and  John  Bau- 
hin  adopted  the  natural  division  of  trees,  grains, 
&c.,  without  reference  to  any  general  principle.  <] 
Andreae  Oasislinntts,  by  tiie  adiiee  of  Comad 
Gesner,  fixed  upon  the  fruit  and  the  seed  as  the 
foundation  of  a  classification,  which  L*  still  re- 
tained by  many  of  his  followers,  who  are  odied  , 
fruetktt.  In  tiie  17th  oentory,  new  melhodii  \ 
were  introduced  by  Robert  Morison  and  John 
Ray ;  the  latter  of  whom  attended  to  the  struc- 
ture of  the  corolla  and  its  parts,  while  Bivious 
eoniidered  only  the  regohurilj  or  imgnlaxity  «f 
its  shape,  and  Toumefort  ita  raaemblance  to  otfMT  \  | 
objects.     The  n'nnbfT  nf  Vnown  plnntc  wa«  in- 
creased by  Morison,  I'lukenet,  B&rreiier,  Bocooae,  i 
van  Bheede,  Peti'ver,  and  Fhunier.  In  tiie  ITIli  I 
century,  the  foundation  of  botanical  anatomy  was 
laid  by  Grow  and  Malpighi ;  l>otj!iniral  chemistry- 
Was  founded  by  Hombei^,  l>odart,  and  Mariotte; 
and  the  difference  of  sex  was  discovered  by  Grew,  i 
Uorland,  end  Rnd.  Jak.  Cameraiina.         diS'  ! 
covory  Micheli  attempted  to  extend  even  to  the  j 
lower  degrees  of  organization,  moss,  lichen?,  acti 
sponges.    To  such  predecessors,  and  to  the  great 
ooUeotors  of  herbarinras,  Bwmphini,  Parkinson, 
Sloane,  Flacourt,  Sommelyn,  Buxbama,  Am  mane 
and  Feuillec,  the  immortal  Linnwns  was  indebted 
in  part  for  the  idea  on  which  his  system  was  j 
ftunded,  and  for  his  great  storee  of  botamml  I 
knowledge.  When  the  first  edition  of  lua'^S/Mou  j 
Phniffiri'rn^  was  published,  he  wnp  acquainted  ' 
Hith  7,3i>0  species;  in  the  second  edition,  with  > 
8,800.  If  weeoiudderthBt  amodosto  berbarine 
now  contains  from  11,000  to  1S,000  species^  we 
must  be  astonished  at  the  increase  in  the  num- 
ber of  known  plants  in  60  years.   The  two  sexes 
of  Linnsaus  were  afterwards  ezt^ded,  by  Pills-  , 
niuB,  Sdimidel,  and  Hedwig,  to  .(he  imperfbot  * 
vegetables.    This  system  was  opposed  by  .^dan- 
son,  Alston,  and  Ilaller  ;  it  waii  extended  ttill 
farther  by  Schreber,  Scopoli,  Orantz,  aud  Jacqoia. 
In  the  18th  eentury,  nnmenma  diaooveries  in  ths 
vegetable  world  were  made  by  Julm  Burmann, 
J.  G.  Gmelin,  Pallas,  Forskall,  Forster,  Haswl- 
quist,  Browne,  Jacquin,  Aublet,  Sommersoo, 
StaU,  Swarti,  and  Alton.  Vegetable  physiok^ 
was  enlarged  and  enriched  with  new  disoovariss 
by  Bonnet,  Duhamcl,  Hill,  Kw-lrputer  and  Scn- 
ebier,  and  thus  botany  approached  its  present 
degree  of  improVMneBt. 
BOTHY.   The  apartment  in  n  ftrmeiy,  in^ 

habited  by  unninrried  ploughmen.  It  serves  at 
once  as  kitchen,  eating-room,  and  sleeping-romn ; 
and,  both  in  its  furniture  and  its  character,  pos- 
aernas  more  reaambkmoe  to  a  bemokHmim  thaa 

to  a  proper  domicile  of  farm-servants.  Its  in- 
mates are  nf?iially  all  the  unraarrifd  ploughmen 
ot  the  larm ;  every  two  of  them  have  a  bed  nod 

bed-dothae  in  the  iq(Nurtment ;  and  the  wboit 

body  cook  for  themselves,  and  live  together  al- 
most as  if  they  formed  a  bachelor  establishmeiit 
on  an  island  inaocessiUe  to  the  rest  o^  their  qpe* 
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cies.  All  reoeire  their  chief  wages  in  the  form 
of  a  proper  aOowuMM  of  Cftoh  kind  of  Teqniflite 
provisions,  fuel,  and  otiier  TioootliM  of  life ;  and 

the  !»pvenil  individuals  receive  separate  amonntB 
of  mouej  wageSj  proportioned  to  their  real  or 
repntod  tkiU  w  ploughmen.  The  IieiffllMt 
bothy-system,  m  ihii  mode  of  ploughman  lifb  is 
rillrl  prevails  somewhat  extensively  in  some  of 
: '  the  bcBt  iarming  districts  of  Scotland ;  and  is  cer- 
.  I  tainly  a  mott  midesiraUe  subetitake  for  the  good, 
1  oU,eoiiid&d|nutioeoftnfttiagitnm«rriedplough- 
ij  men  as  servant-members  of  the  farmer's  family. 
!  BOTRYTIS.  A  genus  of  minute  parasitic 
fongi,  forming  the  type  of  a  subdivision  of  fungi 
oeDed  BoteyUdii,  and  bdooglng  to  the  tribe 
Goniomycetes.  The  other  genera  of  the  suV 
division  are  four  in  number,  but  they  comprise 
only  about  sixteen  known  species,  and  appear  to 
ham  been  Imperfbotfy  obeer?ed.  The  gentM 
botrytis  compriws  about  twenty  known  Briildi 
species,  and  nearly  as  many  known  foreign  spe- 
des;  it  possesses  considerable  interest,  in  eoor- 
Bedonirfih  tbe  htbiteof  wvendof  Heipedee; 
and  it  has  borrowed  an  additional  but  fictitious 
interest  from  n  miFtakcn  identification  nf  it  with 
mildew.  Its  gporee,  when  seen  through  the 
ittieraeeope,  appear  to  be  oloikend  ionewhtt  in 
the  manner  of  grapes,  tad  aie  eUnded  to  in  the 
name  botrj'tis,  which  means  a  bunch  of  grapes. 
Two  of  the  species,  diffusa  and  nigra,  are  mi- 
nutely con^icuous ;  but  all  the  other  species 
are  striotlj  mknoeoopie,  or  can  be  diseriminated 
by  the  naked  eye  only  as  they  are  segregated  in 
sheets  or  masses.  The  plants  consist  of  little 
oelis  adhering  end  to  end,  one  part  lying  pros- 
tnte  on  tfao  tiqgeCaUe  mbetajioe  to  wbidi  they 
are  attached ;  and  another  part  rising  erect,  and 
bearing  the  spores  on  its  extremity.  B  diffuta 
grows  on  rotttiu  herbaceous  stems,  has  a  white 
|j  oolmr,  and  appeaia  like  bmd  tolli.  B.  efuMi 
grows  on  the  lower  aide  of  living  leaves,  has  a 
j  purpli^  pT05-i?h  colour,  and  app^'ars  like  spots.  B. 

nigra  grows  on  rotten  trunks,  has  a  black  colour, 
, :  and  appeam  like  dotty  powder.  B.  lenpogtema 
>  grows  on  rotten  pears,  has  a  grey  colour,  and  ap- 
]|  pears  like  wonlly  tuft?  B.  laitritia  grows  on 
hoilow  potatoes,  has  a  brick-red  colour,  and  ap- 
pears like  a  thin  patch,  j?.  tii^teeHW  has  recently 
flhallanged  attention,  and  aoqvired  notoriety, 
from  its  prevalence  on  the  potato  crop.  Most  of 
the  other  species  grow  on  decaying  vegetables. 

B0T8,  BovruES,  or  (kkotujiBt — scientifically 
CSkruto.  A  tribe  ofdiptetowinaeots,well  known 
to  farmers  frr  the  annoyance  which  eeveral  of 
their  species  give  to  sheep,  o.xen,  and  hnrses.  The 
perfect  insects  are  shortr-Uved,  and  seldom  seen ; 
Md  the  hurvB  ^end  moet  of  thrir  exiitenoB  un- 
der the  skin,  vrithin  the  stomaoh,  or  otherwise 
in  the  interior  of  ruminating  animals.  Yet  the 
whole  tribe,  in  all  the  stages  of  existence,  is  re- 
nailcibla  for  extraordinaiy  habita,  nioe  meolaai- 
cal  abutments,  and  a  general  charaoler  of  won- 
droaa  imtlnct  and  beantilal  oigani»taon.  Two 


genera  particularly  challenge  the  fanner's  notice, 
€haitni»]^fiM  and  (EMntt;  and  tfaoae  difler  from 
eadi  ottior  principally  in  the  latter  having  trans- 
verse nervures  towards  the  npex  of  the  wings 
closing  the  cells,  and  in  its  wing-scales  or  wing- 
kta  being  aovery  large  as  to  oom  the  whole  of 
the  halteroa.  The  ga.sterophilus  was  constituted 
a  separate  genn^^  by  Dr.  Leach  ;  and  it  includes 
five  British  species,  and  possesses  a  bad  pre-emi- 
nence for  its  constant  and  instinctive  infesting 
of  the  horse.  The  antenme  are  inserted  in  n 
cavity  of  the  face ;  the  eyes,  in  both  sexes,  are 
equally  distant ;  the  mouth  is  either  a-wanting, 
or  consists  of  an  indistinct  linear  opening,  with- 
out the  oaiial  appendageo;  the  alimentary  oaaal 
has  no  opening  at  the  anterior  extremity ;  and 
the  posterior  maigin  of  the  wings  has  no  tram- 
verse  nervures. 

The  great  epotted  bom>bot,  Qatitrophiltu  egui, 
ia  one  of  the  largest  and  by  far  the  most  com- 
mon, not  only  of  the  genus,  but  of  the  tribe.  Its 
length  is  about  seven  lines ;  its  general  colour  is 
dear  yoUowish -brown ;  ita  bei^  ia  broad  and 
obtuse ;  its  thorax  has  a  somewhat  greyish  col- 
our ;  its  aMnmrn  is  rusty  brown,  with  a  tinge 
of  yellow,  and  a  series  of  dorsal  apots  and  its 
wings  are  whitidi,  wiHi  n  blaok  nndtilated  trana- 
verse  fascia  behind  the  middle.  The  female,  in 
a  series  of  sudden  descents  or  dartings,  deposits 
her  eggs  upon  the  hair  of  some  part  of  the  horse, 
within  reach  of  his  mouth,  making  them  in- 
stantly a(fiMfe  by  meana  of  a  glntinona  secretion 
which  she  gives  out  along  with  them,  and  some 
times  depositing  upon  a  single  horse  so  Tiiaiiy 
as  four  hundred  or  five  hundred  eggs.  Each  egg 
ia  aomeiriiat  ooidoal  in  ahap^  tlie  attadied  end 
forming  the  apex ;  and,  when  seen  through  a 
magnifying  glass,  is  shagreened  on  the  surface 
with  transverse  and  longitudinal  Btrisa.  The 
horse,  in  licking  hinnclf^  takea  np  a  eonaiderable 
proportion  of  the  eggs  with  his  tongue ;  the  eggs 
disclose  their  animated  contents  either  while  on 
the  tongue,  or  very  speedily  after  passing  into  the 
atomadi ;  and  tiie  larvm  immediatdy  attaoh 
themaolfaa  to  the  stomach's  inner  tissue,  and 
then;  remain  in  ppcurity,  from  the  end  of 
summer  or  heginning  of  autumn,  till  late  in 
spring,  enjoying  a  temperature  of  aboot  108^  of 
Fahrenheit,  raffering  no  iiijniy  from  the  notion 
of  the  ffastric  juices,  fcrdinn;  upon  the  mucus  or 
the  chyme,  and  gradually  though  slowly  growing 
to  maturity  of  size.  Each  larva  is  shaped  some- 
wiwt  liko  a  lladE  or  elongated  bag ;  itbaanpak 
yellowish  colour ;  it  possesses  at  the  sides  of  its 
mouth  two  hooks,  with  which  it  anchors  itself  to 
the  stomach's  membrane ;  and  it  is  engirdled 
with  oeveral  belte  or  ringa  of  epineleta  and  pro- 
jecting  points,  by  means  of  which  it  regaXBOita 
position  when,  at  any  time,  it  accidentally  loses 
its  hold.  When  it  attains  maturity,  it  disen- 
gages itself  Itom  ita  anchorage,  ia  oanied  witii 
tbo  borse'e  food  into  the  villous  portion  of  the 
atomaoh,  paaaea  oat  of  it  with  the  Ghymc^  and  ia 
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•VMdttted  wiik  the  dong  Tht  ^Mtod  maggot 
meia  a  place  of  shelter,  buries  itself  in  the 

ground,  and  contracts  and  changes  into  a  chry- 
salis; the  insect,  in  this  latter  furm,  resembles 
the  biTft  in  shape,  but  is  mere  rigid,  and  has  a 
nddish-brown  colour ;  and,  after  lying  for  a  few 
woeks  inactive,  it  escapes  hy  the  bjutow  end  of 
the  pupsrcase,  and  assumes  its  tinal  iorm  of  an 
imago  or  a  fly. 

Many  stern  opinions  have  been  entertained  as 
to  excessive  injuries  d  nr^  to  the  hor?»j  by  the  j 
great  common  hot  which  we  have  described,  and 
as  to  the  desirableness  of  using  strong  medi- 
eiaal  meetit  for  dcstrojiag  the  ioMOt ;  bat  alt 
such  opinions,  in  the  matured  judgment  of  mo- 
dem farriers,  are  very  nearly  witbout  foundation. 

The  bots/'  says  Mr.  Youatt,  '  cannot,  while 
thej  inhabit  the  etomnoh  <^  the  hone^  g^ve  the 
animal  any  pain,  for  they  have  fastened  on  the 
cutioular  and  insengible  coat.  They  cannot 
stimukte  the  stomach  and  infjrease  its  digestive 
power,  for  they  are  not  on  the  digeetiw  portieft 
of  the  stomach.  They  cannot,  by  their  ren^p 
ness,  assist  the  trituration  or  rubbing  down  of 
the  food}  for  no  such  office  is  performed  in  that 
pert  <^  the  rtomadb — the  Ibod  is  aofbened,  not 
rubbed  down.  They  cannot  be  injurious  to  the 
horse,  f  rhe  cninys  the  meet  perfect  health  when 
the  cuticular  part  of  his  stomach  is  filled  with 
them,  and  their  presence  is  not  even  suspected 
nntil  thej  nppenr  «t  the  anui«  Thej  eennot  he 
removed  by  medicine,  because  they  are  not  in 
that  part  of  the  stomach  to  wliich  medicine  is 
usually  conveyed ;  and  if  they  were,  their  mouths 
are  too  deeply  buried  in  the  mnone  for  aiqrmedi- 
einOf  that  can  safely  be  admiustned,  to  affect 
them ;  and,  last  of  all,  in  due  course  of  time  they 
detach  themselves  and  come  away.  Therefore, 
the  wife  man  will  leave  them  to  tbemielves,  or 
oootMit  himself  with  picking  diem  efffrben  they 
collect  under  the  tail  and  annoy  the  animal." 
Tet  the  consequences  to  the  horse,  and  through 
him  to  man,  might  have  been  very  disastrous  if 
thoN  pcoteoting  laws  to  whieh  Hr.  Youatt  refers 
had  not  been  eetablished  by  the  infinitely  wise 
Creator  of  animals  and  of  animal  instincts,  or 
even  if  very  powerful  checks  had  nut  been  placed 
in  eooitent  opention  npon  the  mnltipKoetiea 
of  the  insects.  "  It  is  fortunate,"  remarks  Mr. 
Clark,  "  for  the  animals  infe.'t'^d  1  y  these  insects, 
or  rather  most  beautifully  ordained,  that  thtdr 
nambeit  we  mnoh  rednoed,  and  kept  witiiin  doe 
Hmiti,  by  the  hasards  they  an  exposed  to  in  the 
angular  round  of  their  propagation."  ^omo  of 
the  eggs,  in  the  very  act  of  their  depoeition,  are 
lltaken  off  by  the  movements  of  the  betee ;  some, 
thoni^  firmly  deposited,  are  not  taken  up  by  the 
horse,  or  are  externally  hatch from  the  action 
of  rain  or  otht;r  moi^^ture,  and  in  consequence 
perish;  many  are  destroyed  during  the  horse's 
proeesB  of  mastiesiioB ;  many  foil  to  make  a 
lodgment  in  the  stomach,  but  p.vss  on  to  the  in- 
testines i  and  not  a  fow  of  the  matured  larvm  are 


dropped  in  snoh  sltnatioBs  m  tobceiwliedly 

the  horse's  foot,  picked  up  by  birds,  or  unable  to 
find  a  suitable  retreat  for  their  transmutation 
ipto  chrysalides.    Altogether,  one  hundred  or 
upwards  perish  in  the  ateto  of  eithtrciKwhrat  | 
for  every  individual  whiob  atlmns  tbi  pstfost  I 
condition  of  the  fly. 

The  red-tailed  horse-bot,  GadertphUua  Atmf  -  ^ 
MojdblH^«]io  Infoiti  the  bone^bnt  in  n  diftnnt 
manner  fam  the  gna*  ^wtted  horee-bot,  and  n  | 
1  not  much  more  than  one-half  of  the  ?i  zc  r  f  that 
fly.    Its  forehead  is  white;  its  eyes  are  brown;  its  > 
thorax  is  black  in  the  centre,  brownish  on  the  I 
fides,  mmI  tidiily  pnbesoent ;  its  abdomen  ii 
white  at  the  base,  black  in  the  mid^ll*.  and  rvd- 
dish-yellow  nt  the  extremity ;  its  legs  are  pale ; 
and  Its  wmga  are  unspotted,    lis  eggs  somewhat  i 
fssambletheeeof  the  great  spotted  how  bot,b»t  | 
are  so  elongated  at  ii»  apex  as  to  have  the  ap- 
pearance of  standing  upon  footstalks ;  and  tber  | 
are  attached,  not  to  the  hairs  of  the  hone,  hot  ^ 
to  his  lips.  Tlie  hone  snflers  great  annoyaaes  > 
firam  tlm  deposition  of  the  egipb  »d  oSsn  it  aa 

anjrry  rp?istn.nc<'.  Whrn*.>vrr  a  fly  approsfhes 
his  iipi),  he  tossed  his  head,  gallops  away  it  he 
can,  and  dashes  his  tormentor,  if  possible,  into 
water ;  and,  vhen  an  egg  is  deposited  upon  him. 
,  he  shuvra  great  agitation,  rul)6  his  mmitli  .Tgaiust 
i  the  ground  or  upon  his  forelegs,  and  trcquentij 
makes  outward  strokes  with  his  forefoot.  The 
hums  are  smaller,  rounder,  and  proportieaally 
longer  than  those  of  the  great  spotted  horse-bot ; 
and  they  attach  themselves,  in  exactly  the  samr 
manner,  to  the  membrane  of  the  stomach ;  but, 
before  making  their  exit  from  tho  inlMtim, 
they  attach  themselves  for  a  consideralde  time 
to  the  rectum,  and  there  occasion  the  horse  » 
great  uneasiness  as  to  make  him  oilen  kick,  and 
sometimes  to  N&der  his  flMemnsBts  mwkwiaid.— 
Three  other  speeies  of  gasterophih — designated 
ntualt\  saliUiferuty  and  Clarkii — occur  in  Britj.in. 
but  are  so  oomparativdy  rare  as  not  to  cbalieage 
description. 

Tho  ox4Mt,  CBtenis  lomt^  is  a  very  amsoyinf 
insect ;  and,  as  its  name  implies,  it  usuaUr  in 
fosts  animals  of  tho  ox  species.    It  is  about  the 
same  size  as  the  great  spotted  bone-bot,  or  ratlwr 
kigsr;  its  forshsnd  is  whito,  nni  dsnse^  hafay ; 
its  tlMMiix  is  yellow  in  front,  black  in  the  mid^ 
and  ash-coloured  behind;  its  nHdom^n  ha«  »n 
apex  with  tawny-ydlow  hairs,  and  a  black  lascu 
in  the  middle,  and  is  ash-ookafsd  nl  tho  bass; 
its  wini^Males  are  white  and  very  laigat  nnd  its 
le^rg  arc  black  nnd  t:ir?i  pale.    Its  eggs  are  dsp^ 
sited  either  on  the  skin,  or  in  ovipontai  psi^  !i 
forstion  through  it ;  and  its  hwm  grow  bsnioih  |  j 
tlie  skin,  principally  along  the  Aim  of  tiM  ex*! 
spine,  and  occasionally  on  his  loins,  and  cause 
tumours  or  abscesses  analog  ous  to  the  galls  oa  j| 
the  leaves  of  wiUows  and  other  trees,  but  oftea  j. 
as  hvgo  as  pigeons'  eggs.  When  enttlesioal'  ! 
tacked  by  the  fly,  they  firequently  become  fiirioos,  || 
bowing  with  violence, and  runniim  offal  thsir  il 
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ntmoet  speed,  with  extended  tail  and  outstretched 
neck ;  and  if  attacked  when  yoked  to  the  plough, 
thtf  IllUlMllj  toooBM  M>  uniMitagMblft  tbit 
many  ploughs  used  to  be  provided  with  a  con- 
triyanct!  for  f:nvina;  thpin  immediate  liberation, 
A  herd  of  cattle  when  almost  driven  home  have 
been  ilnMk  wMk  muk  tenw  hf  oMeting  «&  ox- 
bot,  that  they  imtaatly  wheeled  abont,  ran  off 
in  a  brisk  retreat,  nnd  defied  the  shouta,  h ticks, 
and  stones  of  their  dhvers,  till  they  found  pro- 
leetioB  in  a  pond  of  water;  and  freqaMitly  a 
team  of  oxen,  when  attacked  At  their  work  in 
thr*  fifld  hv  n  hot,  and  not  instnntlr  Jihorntpd  bv 
means  of  the  contrivance  to  which  we  have  re- 
ferred, have  fled  with  the  plough  at  their  heels, 
taCdIf  rogirilcai  of  Ml  their  driver  and  the 
enormous  encumbrance  tipon  their  flight  Tbe 
hrva  nf  the  ox-bot  has  an  oblong-oval  shape  ;  it 
coufiists  of  eleven  segments  formed  by  transverse 
bndi,  which  ate  evMMd  tt  the  ildee  b]r  loogi- 
tttdinal  tinee ;  and  it  has,  on  each  side  of  every 
segment,  a  distinct  spiracle  or  breathing-hole. 
A  Cfti  or  minute  cell  within  the  sobstance  of 
Oft  Ate  U  the  ibode  <ff  tiie  jwmg  larva,  and 
the  oomrnenoemeni  ef  the  abscess  or  tumour; 
this  crrti'fually  enlarjjes  with  the  gjowth  of  the 
hrva ;  a  secretion  of  pus,  occasioned  by  the  local 
fa*llaiion,  supplies  the  iftseetiHtil  fbecl;  and  a 
iftiBote  opening  on  the  crown  of  the  tvmoiiT, 
penrjitH  the  insect  to  place  the  extremity  of  it? 
pnncipal  air -tube  in  contact  with  the  atmo- 
sphere, aad  afterwards,  at  the  season  of  maturity, 
to  withdraw  ite  whole  bocty  §Km  the  tunHNir. 

A  cnriori";  nnd  very  bpautifnl  instinct  incites 
every  larv;i..  w  ficn  uh'  ut  to  become  a  chrysalis, 
to  withdraw  from  its  nidus,  neither  daring  the 
when  it  mtiM  peifih  belbte  H  oeold  got  a 
phioe  of  refuge,  nor  during  the  beat  of  the  day 
when  it  would  be  destroyed  by  the  intensity  of 
the  sna's  rays,  bat  exactlj  at  the  time  of  the 
morning  when  tofnpeiatvm  iod  oAef  dtena- 
itanc^>8  are  most  suitable  fO  Hi  eondition.  In 
its  eartier  stages  of  existence,  the  larva  is  white 
like  that  of  most  other  flies ;  in  the  later  stages, 
it  darkens  hi  ooloar  tiD  it  beoomeB  dmeet  ; 
and,  on  ite  passing  into  the  pupa-state,  it  is  trans- 
muted into  80  rigid  a  chrys.ilif',  t^int  the  fly,  when 
perfected,  cfcapes  from  it  only  through  a  won- 
derful coatnvance  in  it«  formation,  resembling, 
ia  wloroeoo^lo  iwiaiaMire^  the  lid  of  a  foiiff'bos. 

The  tumouira  occasioned  in  the  skin  of  cattle 
1^  the  ox-bot  have  lonpj  been  popularly  regarded 
u  a  disease  under  the  name  of  warbles,  wormals, 
or  wmafli ;  and  hi  the  years  1818  iiid  18S4,  they 
were  so  exceedingly  numerous  and  virulent 
upon  the  cattle  of  the  department  of  I>>iret  in 
FnuBoe,  as  to  occasion  fever,  inflammation,  and 
death.  SnMft  Itt  raie  inetaiioci^  however,  war- 
bles do  not  affect  the  healthy  eondition  of  cattle, 
but,  on  the  eontrarr,  are  rpfT;iT^**d  by  butch rra 
as  indications  of  soundness  and  strength.  Yet 
Uiei  wUoh  hast  faeaii  afteled  with  waiUss  are 
imtoifffaUjdaiiMgs^iaidan  readily  and  greatly 


depreciated  by  the  tanner;  the  tortures,  too, 
which  cattle  suffer  at  the  deposition  of  the  ^;g8, 
«M  infoiioiis  to  their  wellhte,  aad  MMaetiM  w 

oasion  considerable  accidents ;  and,  for  these  rea- 
sons, efforts  ought  to  l>e  made,  in  every  district, 
to  exterminate  or  at  least  keep  down  the  hot. 
Either  the  iasertioa  of  a  red-hot  needle,  or  the 
application  of  a  Uttie  corrosive  liquor,  or  squeei^ 
ing  out  and  crushing  with  the  finger  and  thumb, 
will  kill  the  larvae ;  and  if  all  the  farmers  of  a 
dittriet  would  examine  their  cattle  and  destroy 
the  larva^  warbles  weald  qieedily  become  very 
TVLvr.  Yet  LinniDUS,  Bracy  Clark,  and  nfhrr 
einment  naturalists,  con  tend — on  principles  which 
certainly  harm<»iae  well  with  the  general  laws 
of  utility  and  benefioouM  whidl  govern  all  the 
works  of  the  all-wise  Creator — that  all  kinds  f 
botfl,  instead  of  being  on  the  whole  prnucious, 
are  positively  beneficial  to  the  general  health  of 
the  aniauds  whkA  they  inftst. 

The  sheep-bot,  (Estrujs  ovit,  is  the  only  other 
species  which  we  require  to  notice.  Its  length 
is  scarcely  five  lines ;  its  forehead  has  a  dusky-red 
ooloar,  wkh  a  Uaoldril  depreerion ;  its  antennA 
are  black ;  its  thorax  is  ash-grey,  with  numerous 
small,  black,  hairy  wnrt" ;  it^;  ri^>doTnf>n  is  a  vari- 
egated silky-white  and  light-yellow ;  its  legs  are 
pale  red;  its  wings  aredMr  and  nnspotted;  and 
ita  wii^-eeales  are  white  and  hirge.  The  eggs 
arc  supposed  to  be  deposited  on  the  margin  of 
the  nostrils  of  the  sheep ;  and  the  deposition  of 
them  appeus  either  to  inflict  or  to  occasion 
much  paiarHUul  aA  aH  events  is  gr«itly  dreaded 
by  sheep,  and  attempted  to  be  warded  off  by  va- 
rious methods  of  defence.  Pheep,  when  attacked, 
in  dry  hot  weather,  run  into  public  roads,  lie 
down  npon  the  dnaty  mts,  and  hold  their  heads 
close  to  the  ground ;  or  they  continue  to  stand, 
and  place  their  nose  between  their  fore-legs  al- 
most in  oontaot  with  the  ground ;  or,  in  an  open 
fleld,  they  rash  together  into  a  dmse  aseemUage, 
and  so  push  their  noses  together  or  hold  them  to 
the  ground,  that  only  those  on  the  outskirts  of 
the  flock  remain  accessible  to  the  fly.  The  larvss 
are  soon  haldfaed  by  the  heat  aad  inoiitore  of  Ihe 
noetrib;  they  speedily  effect  a  lodgment  in  the 
frontal  maxillary  and  in  nthor  ravitic.n  <<(  the 
face ;  they  feed  upon  the  pus  which  their  irritat- 
ing presence  occasions  to  be  secreted ;  and  when 
they  become  iUl-grown,  they  drop  through  the 
nostrils,  and  seek  an  asylum  of  transformation 
into  a  pupa  state,  baicath  9ome  loose  soil  or  in 
adhesion  to  a  blade  of  grass. — Clark's  Estay  on 
Botuj—WeHvood^t  Enlmology^Pegim  of  Mr. 
Duncan  in  Quarterly  Jwmid  of  Agrktdture. — 
Yomtt  on  the  ffor.ie. — Cattfe,  in  Library  of  Useful 
Knowiedffe. — Harm's  Farriery.— White's  Veteri- 
nary. 

BOTTOM  HEAT.  The  heat  mainttaittod  in 
brick  pits  1  y  the  fermentation  of  tanner's  bark, 
oak-leaves,  stable-litter,  or  other  T^etable  mat- 
ter. It  maintains  a  tcmpsiatore  of  flMai  60^  to 
90^,  and  has  long  heen  used  by  gaidenets  Ibr 
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growing  pine-applee,  enoaniben,  melons,  and  a 
great  diTnrsitj  of  tropical  plante.  It  came  into 

use  tvhrn  the  heating  of  hothouses  could  not  lie 
effected  by  any  other  known  inean<i  but  riu  li  as 
dried  the  air,  and  were  altogether  uusuitcd  to 
suocolent  vcgetoblM ;  but  it  bti  been  veiuteved 
wholly  unnecessary  by  the  modem  methods  of 
heating  by  means  of  steam  and  hot  wat^r  pipes; 
and  it  continues  to  be  used  oaiy  where  beating  is 
not  requind  on  aaj  oomkMbto  Mile,  or  wlure 
ignorance  and  pff^dioe  resist  the  trinniplu  of 
scientifio  impnmmaiit.  See  the  aitiolo  Babx- 
Bkd. 

B0UD8.  Weevils  which  teeed  is  nuXk  and 
grain.   But  the  name  is  quite  provindal. 

BOUND.  Thtt  constipation  or  constriction  of 
an  animal.  A  horse  or  any  other  animal  suffer* 
ing  constipation  in  tibe  bowels  is  popularly  said 
to  be  bound ;  and  when  subjected  to  other  kinds 
of  unnatural  constriction^  he  is  Slid  to  be  lude- 
bound,  hoof-bound,  &c. 

BOUVARDIA.  A  genus  of  splendidly -flow- 
ering, erergieen,  nndenhrubs,  of  the  madder 
tribe.  The  three-leaved  species,  B.  triphylla,  was 
brouc-ht  to  Great  Britain  from  Mexico  in  1794, 
and  has  hitherto  engrossed  more  attention  than 
any  other  qieoies ;  Imt  it  indndes  two  other  ^ 
rieties,  pubetcem  and  gldbra.  Both  varieties  usu- 
ally grow  to  the  height  of  about  2^  feet,  and  pro- 
duce brilliant  scarlet  trumpet -shaped  flowers, 
and  maybe  so  treated,  by  alternation  of  winter 
dormancy  in  the  greenhouee  and  stimulating 
summer  culture  in  the  open  air.  as  to  bloom  from 
April  till  the  commencement  of  severe  frost. 
Yet  they  Itave  as  vigorous  a  growth  and  offer  as 
stout  a  resistance  to  frort  as  FSitekia  commas 
nnd  may  be  kept  in  fine  condition  in  the  open 
air,  simply  by  being  cut  down  late  in  autumn, 
and  having  their  roots  and  the  base  of  their 
Stem  protected  by  leaves  or  litter  during  winter. 
They  can  readily  be  propagated  by  cuttings  of 
thf  ir  roots,  in  strong  soil,  in  fruiting  pine-pots, 
m  a  hothouse  temperature  of  between  C()°  and 
70^.  They  have  deservedly  oiiallengcd  general 
favour  as  among  the  most  beautiful  of  our  small 
flowering  shrubs.  Two  other  ^ppcie",  the  various- 
ooloured  and  the  long-tiowered,  ver»icolor  and 
hngifloroy  have  been  more  recently  intiodneed ; 
and  the  latter  of  these  is  peculiarly  handsome, 
but  has  less  hardiness  than  the  other  species. 

BO  V£Y  COAL.  A  brown  coal  or  lignite  found 
in  England,  and  named  from  the  place  of  its  oc- 
currence. 

BOWELS.  The  intestines  of  an  animal.  They 
occupy  a  chief  part  of  the  abdomen,  and  serve 
important  and  complicated  purposes  in  the  ani- 
mal eoonomy ;  and  in  both  their  stmotnn  and 
their  functions,  they  require  to  be  well  studied 
by  physiologists  and  farriers.  The  diseases  of 
the  bowels  are  various,  and,  in  one  or  two  in- 
stanoes,viruIettt,and  oAen&taL  But  they  will 
be  noticed  in  the  articles  Ixflaxxatioit,  SUrrsa- 
l^a^  QfOMt,  EsTAseiaiisaT,  Inaosvsoimov, 


WoBMs,  Stohb,  Herhia,  Diabahou,  DTSEsrnT. 

AND  GoirSTIPATIOV. 

BOWEK    A  InrfTc  nmbmnrrnTis  scat  in  a  gar-  • 
den,  shrubbery,  or  park.     Jt  may  be  square,  , 
semicircular,  or  of  other  form  below,  but  is  nsa- 
ally  men  or  km  dooM-ehaped  above;  and  it  msy 
consist  either  of  a  simple  bench  overhung  by  the 
interlaced  branches  of  trees,  or  of  elegant  cabi- 
net-work, enclosed  within  a  cage  or  trellis  of  in-  , 
tertwined  climbing  shrabs,  and  taitefiillf  tssinsd 
festoons. 

BOWS  OP  A  SADDLE.   Two  pieces  of  wo-xl 
laid  archwise  to  fit  the  uppor  part  of  the  hone's 
bade,  and  to  give  tlie  saddle  its  proper  form,  sad  I 
keep  it  steady. 

BOX.    A  vessel  for  containing  nny  dry  mate- 
rial,— usually  a  square  wooden  vessel  with  a  lid, 
f(Mr  holding  or  packing  any  articles  whidi  are  Qot 
liqpiid.   But  few  EngUdi  words  have  more  nu- 
merous and  conflicting  meanings,  whether  claf- 
sical,  colloquial,  or  technical.    Some  wooden  ves- 
sels, as  chests  and  trunks,  are  not  boxes  \  eonte 
boxes,  as  those  for  oarxyuig  snuff  in  the  pocket,  , 
are  not  wooden  vessels ;  many  kinds  of  boxes,  u  . 
the  box  of  a  stage  coach,  the  box  of  a  wheel,  the  ! 
box  of  a  plough,  and  the  box  of  a  bridge,  are  pro-  |  ■ 
perly  not  vessols  at  all;  and  some  figoratiTe 
boxes,  such  as  blows  and  difficulties,  have  no  coa- 
civnble  analogy  to  Htt-ral  boxes.   The  box  of  %  j  , 
wheel  is  the  cavity  in  which  the  axis  turns ;  and  ,  i 
the  box  of  a  plough  is  the  oross  piece  wluch  sap-  |  ' 
ports  the  two  crow-staves.  For  tlm  plsnt  bei,  ; 
see  the  article  Box-Trbb. 

BOX-CHURN.  See  Chvbit.  ; 

BOX  DBAIN.  A  drain  so  buUt  that  a  verti-  |  j 
col  section  of  it  has  the  same  outline  as  that  <tf  a  | 
box.   TtK  3iclr.<^  arc  upright; and tts oovev isisl 
See  the  article  Draixi.nq. 

BOX-KLDEH, — botanicaUy  A't^ndo.  A  genu 
of  oraamental  timbsr  tress,  ef  tibe  maple  triba 
They  were  formerly  classed  as  maples,  under  the  i 
designations  of  Acer  nfr^rvdn  and  Acer  fraxini- 
folium  ;  but  they  are  readily  distinguishable  from  . 
all  tme  maples  by  the  lessmblanee  of  their  Imvm 
to  those  of  the  ash-tree.   The  Amsiiean  or  ash- 
leaved  species,  Kejptndo  Avm-irtinum  or  Nftry^'do 
/raxiw^oiiwnt  was  introduced  to  Oreat  Britain  ; 
ilrom  Forth  Ansrioa  in  1688.  It  nstnlly  sttaiM 
a  height  of  about  86  or  40  feet ;  and  itslsavss  ' 
have  a  pale  green  colour,  and  rrivc  an  agreeahle 
variety  of  tint  to  a  mixttu^  uf  park  trees ;  bat 
its  bnaohes,  in  any  exposed  iitoationy  are  liaUe  ^ 
to  be  s|ilit  sad  broken  bj  the  winds.  Itstissber 
serves  the  same  purposes  as  that  of  the  sycamore  jj 
maplp.    This  tree  maybe  propagated  from  either  jl 
layers,  cuttings,  or  keys.  A  well  established  va- 
riety of  it  is  oalled  the  ooiled  bos«eldarr^.  /  i 
critpum.  Two  other  qieoies  ans  known  to  Is-  i  ■ 
tanists. 

BOX-THOBN,— botanicaUy  i.$«uMn.  Agenns  |  ^  ' 
of  ornamental  shrubs,  of  the  nightshade  floailf.  jj 

Nearly  twenty  species  have  been  introduced  !*>  i 
Great  Britain  from  the  Oipe  of  Good  Bfifie,CbiBi^  rj 
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Forth  Amerin,  P«ru,  Jkabwj,  SSberiSt  and  the 

south  of  Europe ;  and  about  ten  other  species  are 
known  to  botanists.   One  of  the  introduced  spe- 
I  eies,  the  African,  is  a  small  deciduous  tree ;  three, 
{  the  rigid,  the  fleahj,  tnd  the  smaU-IeaTed,  an 
,  deciduous  shrubs;  six,  the  slender,  the  tetran- 
I  drons,  the  ashy,  the  horrid,  the  Carolina,  and  the 
'  Boerhaavia-lcavcd,  are  evergreen  shrubs;  one, 
Siaw's,  is  an  evurgreen  dlmber;  tad  the  others 
•re  deddnous  dinben.  The  evergreen  dimher 
and  three  of  the  evergreen  shrubs  are  half  ten- 
der; and  all  the  rest  are  quite  hardy.   We  shall 
particularly  notice  only  two  as  specimens  of  the 
nhoie. 

The  Barbary  box-thorn,  Lydum  Barhanim,  is 
'■  s  native  of  vHrimis  countries  of  Africa,  Asia,  f\nd 
Europe,  and  was  lutroduced  to  Great  Britain 
'  from  Buhuy  in  1698.  liieadeeldiioaifllimher, 
and  usually  attains  a  height  of  about  12  or  16 
feet ;  but  it  has  such  rambling  habits  thst,  if  let 
alone  for  a  few  years,  it  will  overspread  every- 
thing in  ite  iridnity.  Its  branehes  are  ver/  nu- 
merous, exceedingly  spreading,  so  rapid  in  growth 
as  to  shoot  12  or  IG  feet  iu  a  single  season,  and 
90  Btoloniferous  that,  if  allowed  to  trail  upon  the 
ground,  they  will  etrike  root  and  eend  np  a  whole 
I  crop  cf  jQiiing  shoots.    The  branches  are  covered 
with  a  grey  or  whitisli  1  ark  ;  the  lenves  have  a 
thick  con.si.stence,  and  a  light  whitish  green 
'  colour,  —  grow  by  threes  on  all  sides  of  the 
bniiebei, —  and  an  oval  spear-shaped,  very 
j  pmooth,  a  little  glossy,  and  oflen  do  not  fall  till 
I  the  middle  nf  winter  ;  large  spines,  of  a  foot  or 
more  in  length,  and  gami^ed  with  single,  alter- 
i  Bate  leaves,  cover  the  item  and  the  oldw  brandies, 
and  many  short,  sharp,  whitish  spines  stand  near 
the  ends  of  the  shoots ;  and  the  flowers  are  small, 
have  a  purplish  or  violet  colour,  grow  singly  un 
\  dMirt  footstnlkt  at  the  joinli^  aiid  appear  from 
May  till  August  or  even  hloom  in  a  suaeessien 
I  till  the  commencement  of  severe  frost. 
I    Shaw's  box-tiioro,  L^eimm  Shawii,  was  intro- 
dnoed  from  the  Ctepe  of  Good  Hopo  in  1700.  It 
ii  a  half-tender  climbing  evergreen,  and  usually 
.".Mains  :i  hficht  af  about  8  or  9  feet.    It  has  a 
luw  shrubby  appearance;  ite  branches  rise  up- 
wnd  from  the  ground,  and  an  covered  witii  a 
daik  graen  bark,  and  armed  with  strrag,  short, 
^in•^t^■  thorns;  its  leaves  are  heart-shaped,  not 
I  much  larger  than  those  of  the  box-tree,  of  the 
I  same  consistence  and  colour,  terminating  in  acute 
Fflinti^  and  standing  on  ibevt  footstelks,  in  oppo- 
rite  pairs ;  and  its  flowers  arc  small,  white,  and 
odoriferous,  stand  in  group?  of  five  or  nx  on 
I  short  slender  footstalks,  and  appear  in  July  and 
Angoet   This  {ilant  is  presemd  tiirongh  the 
winter  under  a  oommon  finme;  and  is  propagated 
'  from  CTittings. 

BOX-TREE,— botanically  BtLrus.   A  genus  of 
Airdy  evergreen  shrah%  of  the  spurge  tribe.  The 
,  I  common  box,  Buxut  muftervtrent,  is  at  once  ez- 
.  ceedinglv  Wt  l!  known,  eminently  brfintiful,  and 
j  veiy  variously  usefuL   It  grows  wild  on  some  of 
L  


the  chalk  hSUs  of  England,  and  in  most  parts  of 

Europe,  but  attains  its  greatest  size  near  the 
shores  of  the  Mediterranean.  Extensive  pl&nta-  ' 
tions  of  it  were  made,  by  the  Earl  of  Arundel,  at  < 
Boxhill  in  Surrey;  and  the  clearings  of  these 
pkntations  in  the  year  1815  produeed  upwards 
of  £10,000.  Woods  and  groves  of  it  appear  to 
have  formerly  existed  in  several  districts  of  Eng- 
land; and  had  tiiey  not  been  swept  away  by  un- 
calculating  operations  in  geoigjr,  they  would  pro- 
bably have,  at  thi^  day,  been  more  profitable  than 
any  other  possible  produce  of  the  soiL  The  box- 
tree  flourishes  on  very  poor  soils  and  in  bleak 
situations,  and  is  then  frr  men  worthy  of  the 
planter's  notice  than  any  l^n o-^vn  ligneous  plant 
cultivated  in  Oreat  Brituin  ;  tuid  even  on  the 
best  soils  and  in  the  ohuicettt  situations,  it  wuuld 
prohaUy  make  as  remnnenting  a  return  ae  any 
other  tree  except  the  oak,  the  ash,  the  elm,  and 
the  beech.  The  plantations  of  it  at  Boxhill  were 
long  ago  as  remarkable  for  their  thriving  condi- 
tion as  for  their  extent;  yet  the  soil  is  a  poor, 
thin-skinned,  chalky  loam,  and  the  situation  is 
high,  unsheltere<r  nnd  pintrnlnrlv  ehT:rIi«h.  Tlie 
box-tree  thrives  alike  in  poor  soil  and  iu  rich,  in 
an  open  district  and  amidst  dioking  shdter ;  and 
so  remarkably  patient  is  it  of  the  shade  and  drip 
of  other  trees,  that  it  may  occasionally  be  seen  as 
healthful  and  luxuriant  in  a  neglected  grove  or 
under  a  perfect  cuiopy  of  foliage  as  on  the  breezy 
summit  of  an  unsheltered  hillook.  It  might  be 
most  advantageouslv  raised  as  underwood  to  the 
oak,  and  form  an  admirable  cover  to  game.  It 
has  long  and  most  deservedly  held  a  prominent 
place  among  tibo  ornaments  of  the  shruhbexy; 
and  while  one  of  the  most  common,  is  not  the  ■ 
least  handsome,  of  our  dendritic  evergreens.  Its 
deep  and  glussy  verdure,  its  small,  neat,  profuse 
fiiliage,  the  swdling  softness  of  its  ontlin^  and 
the  richnees  and  delicacy  of  its  general  appear- 
ance, render  it  both  {rratefnl  and  nttractive during 
the  leafless  period  of  deciduous  trees. 

The  timber  of  the  hoz-^ree  is  jdlowidi,  dose 
grained,  very  heavy  ;in  I  .  ry  hard,  cuts  much 
better  than  other  wood,  takes  a  very  finr  polish, 
is  exceedingly  durable,  and  sells  in  the  market 
fbr  n  nry  high  price.  It  is  the  timber  used  in 
woodpcngraving  ;  it  is  used  muoh  in  turnery,  and 
very  extensively  in  the  manufacture  of  musical 
and  mathematical  instruments  ;  it  is  employed 
in  France  for  making  combs,  knife-handles,  and 
Other  smsU  artidss ;  and  it  hss  of  late  years  oome 
into  such  increased  demand  in  England  as  to  be 
a  considerable  article  of  exportation  from  the 
Mediterranean.  The  value  of  English  boxwood 
in  1785  was  l<ls.  per  owt ;  and  that  of  Turkey 
boxwood,  during  the  last  few  years,  has  been  | 
from  £7  to  £14  per  ton. — ^Boxwood,  Recording  to 
a  statement  made  by  M.  Du  Petit  Thouars  to  the 
Fhiloraathio  Society  of  Faris,  is  men  ntwirively 
used  than  hops  by  the  Parisian  brewers ;  and  it 
probably  owes  its  f'ncccssf'i!  substitution  of  hops 
to  its  containing  a  powerful  chemical  pc>nciiils> 
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of  a  bitter  taste  and  sudorific  proptirtics,  now 
known  to  chemists  under  the  name  of  buxinia. 
It  WW  formerly  need  instead  of  guiacam,  as  a  ttu- 
donfio  in  rheumatiem ;  but  is  now  seldom  or 
never  prescribed.  An  oil  obtainable  from  the 
root  was  formerly  used  as  a  remedy  for  tooth- 
ache ;  but  was  superseded  first  partially  by  other 
essential  oils  and  hj  pnngent  tinctures,  anid  ntxt 
wholly  by  creosote.  Olivier  de  Serres  recom- 
mends the  leaves  and  branches  of  boxwood  aa  by 
far  the  best  manure  for  the  vine,  both  because  it 
is  very  oommon  in  some  yinous  eountiies^  and 
because  it  yields  by  decay  an  unpusUeledlj  Iszge 
quantity  of  vegetal^le  mould. 

Though  the  common  box  is  regarded  aa  but 
one  sp«defl>  it  oompriies  sevefsl  penneaent  end 
tsther  widely  different  varieties,  and  also  an 
undetermined  number  of  subvaricties  or  of  flue 
tuating  and  slightly  defined  varieties.  The  broad- 
leaved  oommon  "box  may  be  regarded  as  the  nor- 
mal BuxuM  tmpervirem ;  and,  aa  its  name  im- 
I  pl;^?.  is  characterized  by  tbe  breadth  and  large- 
ness of  its  leaves.  It  assumes  a  tree-like  character, 
and,  though  usually  attaining  a  height  of  only 
about  8  feet,  it  risM,  nnder  good  culture^  to  tho 
height  of  15  or  20  feet.  Its  branches  have  a  yel- 
lowish hue ;  and  its  leaves  are  smooth  and  shin- 
ing, and  grow  in  naturally  opposite  pairs. — The 
narrow-lMved  box,  Buxut  mgudifcUot  comprises 
several  subvarieties,  which  differ  from  one  ano- 
ther chiefly  in  the  size  of  their  leaves.  The 
amaUest-leaved  subvariety  may  be  viewed  as  the 
normal  one;  and  this  is  of  rather  lower  growth, 
and  hag  more  numerous  and  slender  branches, 
than  the  broad-leaved  box.  It  natnrally  forms 
itself  into  a  regular  head,  and  assumes  an  air  of 
slondemess  and  deSosoy.  Its  leaves  are  Toiy 
small  and  narrow,  not  so  shining  as  those  of  the 
broad-leaved  box,  but  far  more  numerous. — The 
variegated  box  comprises  two  distinct  subva- 
rieties, the  gold-striped  and  the  silver- striped. 
These  are  osnally  regarded  as  mere  variegations 
of  the  broad-leaved  box  ;  but  they  differ  from  it, 
not  only  in  the  stripedncHs  of  their  leaves,  but 
also  in  their  manner  of  growth,  and  in  the  deli- 
cacy of  their  configuration.  Ihough  quite  as  tall 
as  the  common  box,  their  branches  are  weaker 
and  more  slender,  and.  in  many  instances,  assume 
a  pendulous  character,  while  tliuse  of  the  common 
Imhc  are  always  straight  and  upright.  Both  the 
variegation  of  the  leaves,  and  the  greater  delicacy 
of  conformation,  render  these  subvarieties  parti- 
cular fiivourites  in  shrubberies  and  mixed  gar- 
dens.-'Tbe  gold-edged  variety  considerably  re- 
sembles the  broad-leaved  in  robustness  and  gene- 
ral outline;  its  branches  are  strong  and  upri«;ht, 
and  have  a  less  green  or  more  yeilowisii  bark 
than  those  of  the  broad-leaved  box ;  and  its  leaves 
are  tipped  or  edged  with  yellow. — ^The  curl-leaved 
striped  box  tal:-  s  it  -^  n;vme  from  the  circumstance 
of  its  leaves  being  a  little  waved.  It  is  both  a 
distinct  and  a  rare  variety,  has  a  rather  lower 
growth  than  the  broad-leaved  bos,  acquires  a 


luscious  apfvearance  from  the  curliness  and  xtrt- 
^tion  of  its  leaves,  and  has  Justly  been  pro- 
noonoed  {dealing,  truly  beantiftJ*  and  vaiyels>  | 
gaiit— The  dwarf  or  subshrubbyboZfAumssM- 
pervirent  tufruticosa,  h  the  universally  knows  ' 
variety  whidi  forms  so  exquisite  and  lio  g$iMtn%  ^ 
used  an  edging  for  garden  beds  and  bordcsi.  It  i 
is  simply  but  nnconqnaaUydistingnished  by  its  ^ 
mere  dwarfishness ;  for  it  sddom  attains  a  height 
of  more  than  about  12  or  15  inches,  and  oumut, 
by  any  known  appUoation  of  culture,  be  either 
forced  or  ocaaed  out  of  its  dwarfish  hnhit. 

The  balearic  box,  Bvjnu  baleariaij  grows  wild  ! 
in  the  islands  and  on  tho  shores  of  the  M»-*lit*-r- 
raneaoy  and  was  iutroduoed  to  Great  iinuui  • 
dram  Mittom  in  178a  It  attains  about  IheissN  | 
height  as  the  noraial  variety  of  the  common  box,  '* 
but  differs  considerably  from  it  in  appearance.  Ij 
Its  timber  is  coarser  and  of  a  brighter  yeilon  J 
odour  than  thai  of  the  common  box;  and  is  be-  |l 
lieved  to  constitute  the  inferior  kinds  of  boxwood  , 
timber  imported  to  England  fr  -m  Tr,rl-ey — The  ' 
Chinese-box,  Bnxut  chineruls,  was  iutrodaoed  , 
from  China  in  1802.    It  requires  greenhoam  i' 
protection,  and  never  rises  to  one-half  the  height  1 
of  the  common  box. — Tlic  southern  box,  Btu-iis 
axutralu,  was  introduced  from  New  Holland  in  ^ 
1820.  1 1  also  is  a  greenhouse  plant,  but  it  attaint  '  j 
iboot  double  the  height  of  the  Chinese  box.  | 

The  several  species  and  the  permanent  varieties 
of  box  may  be  propagated  from  seeds  ;  and  when 
thus  raised,  and  afterwards  properly  cultivated,  . 
will  attain  their  maximum  rise.    The  seeii  | 
should  be  gathered  when  just  ripe,  and  ready  to 
burst  out  of  their  cells  ;  and  should,  soon  after- 
wards, be  sown  about  half  an  inch  de^  in  a  bed 
of  light  sandy  earth.   The  young  planta  ought  i 
to  vpfKMx  next  spring,  but  sometimes  will  not 
appear  till  next  again;  and,  in  the  htter  case,  ! 
the  seed-bed  ought  to  be  kept  free  from  weeds,  i 
and  to  be  gently  watered  in  dry  weather.  Tmag  ; 
plants  re<^ire  also  to  ba  oocssionally  watsied  . 
during  the  summer  after  they  mme  up  ;  nnd  th-j 
ought  to  remain  two  or  three  years  in  theseed-b^ed  i 
before  being  removed  to  the  nursery. — All  the  | 
kinds  of  box  except  the  dwarf  msy  be  psopeptri 
from  cuttings.    The  cuttings  ought  to  be  about  ' 
a  foot  in  length,  of  one  year  and  two  years  wood, 
— if  possible  slips  of  one  year  with  knees  of  two  ; 
years;  they  ought  to  be  inserted  half  thdrls«glk  . 
in  the  gpround,  at  distances  of  four  inches  &vra  { 
one  another :  and  they  may  be  planted  during  any 
moist  open  weather  of  winter,  but  sacoeed  best 
when  planted  immediately  after  th«  first  aalei^ 
nal  rains;    They  ought  to  stand  till  about  tbe  ! 
third  year,  to  be  transplanted  to  the  niir«erTr' 
during  any  open  weather  between  August  aui  \ 
April,  and  to  be  placed  in  nursery  rows  sfc  tvo  I 
feet  firam  row  to  row  and  one  foot  from  pbat  Is  ^ 
plant.— Many  plants  of  most  kinds  of  box  prepa-  ^ 
gate  themselves  by  layering  ;  for  whether  borae  ' 
down  by  the  weight  oi  their  own  foliage,  <»  eW"  || 
powered  by  a  lUl  and  ledgBent  of  ibo»»  ^  i 
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ftrike  root  from  almost  ail  their  branches  Mrhich 
Be  te  eoBtafli  with  tiM  gnuBd.   This  naiunl 

layering  may  of  course  be  artificially  imitated. — 
The  dwarf  hot  i«  prr>pa!Tated  from  its  snckpr?. 
Bat  the  process  of  its  propagation  ig  so  very  easj 
and  80  generally  known  doit  ift  AMdi  not  to  be 
described. 

BOXWOOD.   See  Box-Trrf. 

BOTENINO.  The  letting  nf  cows'  raUk  to  a 
profsMed  milkman.  The  bojcucr,  as  the  nilk- 
man  is  called,  pajs  a  stipulated  sum  annually  to 
the  farmer  for  each  boyened  cow,  and  has  the 
whole  responsibility  tmd  charge  of  drawing  and 
duposing  of  the  milk ;  and  the  ftrmer  prorides 
hitt  with  h)dglag  utA  impkmenti,  and  gives  all 
requisite  pasturaffe,  fodder,  and  hoissinc:  tn  flic 
0OW3.  This  curious  practice  is  not  uncommon  in 
Ayrshire;  and  takes  its  name  from  the  word 
boyn,  which  rignifiee  a  milk-paiL 

BRABEJUM.   See  Araicijr  AiMosv. 

BRACE.  A  pair  or  oonple  of  bucks,  hounds, 
partridges^  or  other  animals ;  also,  a  piece  of  tim- 
fctf  or  iieii  frened  into  s  pwl  of  &  hwffldhig^  or  of 
any  other  structure,  to  support  or  stlflOgthen  it. 

BRArTTYrOin!':^.  a  jronns  of  prns«(eP,  with 
termioal  spikes,  somewhat  like  thoee  of  wheat. 
Three  tpecies  grow  wild  fa  GiM*  BrHehi ;  twelve 
apeoifle  hive  been  introduced  from  the  south  of 
Europe  ;  one.  from  Tauria  ;  three,  from  Germany; 
three,  from  respectively  France,  Barbary,  and 
Mexico ;  and  four  or  five  more  are  known  to  bo- 
tnists^  The  winged  epedn^  Brtul^i^otKta^jm^ 

n'T.t'jrn,  foTTTicrly  called  Rromus  pinnatitx,  \v,  a  per- 
eimiai  weed  of  the  heaths  of  Britain,  attains  a 
height  of  about  three  feet,  and  flowers  from  J  une 
tin  Mgoift.  The  wood  epeeiei^  BmAgpoMwm 
f^vatieum^  formerly  called  Brtnnut  syivatietu^  is  a 
perennial  weed  of  the  hedges  of  Britain,  attains 
a  iieigbt  of  about  two  feet, and  Howers  from  June 
till  August.  The  loKeoeompedee,  Bnuhjfpeiiim 
kUmmm,  fannerly  ceOed  Triticum  Idiaetum,  is 
an  snnnftl  weed  of  the  sea-coasts  of  Britain,  at- 
tains a  height  of  about  one  foot,  and  flowers  in 
tod  July.  Meet  el  the  iatiediioed  epeeiee 
aregpHedeitUnte  ef  iirteiest;  eight  or  nine  of 
them  are  ■very  dwarfish  ;  and  two,  B.  HalUri  and 
B.  tenuicuium,  are  curious  annuals.  Specimens 
fif  the  winged,  the  wood,  and  the  two*spiked  spe- 
cis»'-4he  leal  ftpoMuiftl  of  thoiit  ft  iBot  is  httght 
from  the  south  of  Europe — are  preserved  in  the 
museum  of  tho  ilitrhiand  Society.    The  name 
Biachjpodium  is  compounded  ot  two  Greek  words 
I  whioh iigniff « sdwit ftet* 
I    BRACKEN.   See  BaAU  and  Fbbv. 

BRACT,  or  Bkactba.    A  floral  leaf  on  the 
i  axis  or  footstalk  of  a  flower.  In  many  instances, 
I  itiidlaatedoB  theaten  of  the  feotetalk,  el  ite 
I  axis  or  base,  and  appears  to  the  eye  as  if  giving 
it  TTieohfinical  support  ;  in  other  iriBtances.  as  in 
ail  the  nigeUsB  and  some  of  the  hdllebori,  it  is 
ritMted  M  nettr  IhA  iem  M  to  he  diltiBgaieh- 
ablefeea  aeeljx  ehiefly  hj  ita  eadnii^  ee  long 
at  mtmj  ef  the  eowBcn  Uttmt  while  »  ctljM. 
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fades  at  the  decay  u£  the  dower  or  the  maturing 
of  the  Ihii* ;  and  hi  *  ftrnr  imtoMaa^  it  it  eUneted 

either  on  the  oalyz  itself,  as  in  geveral  species  of 
mussenda,  or  even  on  the  fruit,  as  in  several 
varieties  of  the  pear.  The  bract  of  most  plants 
ia  ah^Md  like  »  lea^  tlMgh  Mt  alwaja  like  a 
leaf  of  itoewn  plaiit ;  and  that  of  others  is  shaped 
like  rejjpertivfly  a  calyx,  a  scale,  a  thorn,  and  a 
flask,  in  most  ph^nts,  it  is  green ;  in  some,  it  is 
tinged  with  vaaiooa  ahadee  aad  tinte ;  in  thelime 
tree,  it  is  a  pale  yeUow ;  in  Saima  Htrrmtnvm^  it 
is  a  fine  purple ;  and  in  Bmiria  Coctmmt  it  ia  • 
brilliant  scarlet. 

BRAIN.  The  brain  is  a  soft  sabstanoe,  partly 
reddiah^gnf  and  pwtly  whUiah,  aitoated  in  the 

skull,  penetritf'd  by  numerous  veins,  and  invested 
l>v  several  membranes.  Deinocrittis  and  Anaza- 
goras  dissected  this  organ  almost  3,000  years  ago. 
Bailer,  Tioq  d*Aiir,  Mid  other  aaiatoiniala  to  mo- 
dem times,  have  nlso  dissected  and  investigated 
it  without  exhausting  the  subject.  Between  the 
skull  and  the  substance  of  the  brain  three  mem- 
htanea  are  iband.  The  enter  one  ia  eaBed  the 
dura  mater.  This  is  strong,  dense,  and  elastic.  It 
invests  and  supports  the  brain.  The  next  which 
oooua  is  the  tmUea  orachMidM,  This  is  of  a 
pelawhite<elattr,yet  in  aoine  degree  tnaaparent, 
very  thin,  and,  m  a  healthy  state,  exhibits  no 
appeamncc  of  vessels.  The  mcmbninc  below 
this  is  called  the pia  inaier.  It  covers  the  wholo 
surface  of  the  brain.  It  is  very  vascular,  aad  a 
gfsat  portion  of  the  bleed  whioh  the  hnin  ra- 
ceives  is  spread  out  upon  its  surface  in  minute 
vessels.  The  brain  con«ists  of  two  principal 
parts,  connected  by  deiic&te  veins  and  fibres. 
The  bffger  portion,  the  ewetmei,  ooonpiea,  in 
men,  the  upper  part  of  the  head,  and  u  seven  or 
eight  times  larger  than  the  other,  the  eerdieUum^ 
lying  behind  and  below  it.  It  rests  on  the  bonee 
whieh  form  the  oavitiea  of  the  eyes,  the  hettooi 
of  the  skull  and  thtf  tmiarium,  and  projects  be- 
hind over  the  r/reheUum,  On  the  whole  exterior 
of  the  cerebrum  there  are  convolutions,  resembling 
the  windings  of  the  small  inteatinea.  Theezter> 
nal  reddish  8ub6tan<^  of  the  brain  is  soft  and 
vascular,  and  is  Called  the  corfirrjl  substance ;  the 
internal  is  white,  and  is  called  the  m^rfuZ^ar^  sub- 
stance of  the  brain.  This  medulla  conalsta  of 
fibres,  which  are  very  fBlferen^  in  different  parte. 
The  cerelellum  lies  below  the  crrfhriih-i,  in  a  pecu- 
liar caWty  of  the  skull.  By  exauiining  the  sur- 
face, it  is  seen  to  be  divided  into  a  right  and  left 
lobe,  by  the  spinal  marrow  lying  between,  but 
connected  at  tiie  top  and  bottom.  like  the  cert' 
Iritm,  it  is  surrounded  by  a  vascular  membrane, 
reddish-grey  on  the  outside,  and  composed  of  a 
mednBary-  anbelaaoe  within.  In  proportion  to 
its  size,  also,  it  has  a  more  extmsive  surfi&ce,  and 
more  of  the  vascular  membrane,  than  the  cere- 
brum. In  a  horizontal  section  of  it,  we  find  par- 
alM  curved  portiona  ef  the  oortieal  and  tihe  no- 
dullary  substances  alternating  with  each  other. 
Between  the  oortical  and  the  medullary  lub- 
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tk&n  ii  ahimji  feuid,  in  tin  tfurafteffum, 

a  third  intermediate  yellow  eubstance.  All  the 
medulla  of  the  cfrtbdluni  is  also  united  in  the 
middle  by  a  tliick  cord.  Kxperience  tuachcs 
tiiat,  in  tlM  ilraolnM  of  tht  bnin,  imgnlMMes 
are  far  more  uncommon  tiian  in  other  parts  of 
the  human  bodj.  It  is  worthy  of  observation, 
that  every  part  of  the  brain  is  exactly  symmetri- 
oal  with  tlM  pait  oppodte.  Evan  thow  wbieh 
lie  in  the  middle,  and  are  apparently  single  (the 
spinal  marrow,  f  r  instanod)  OMlflilt^  in  ftot|Of 
two  symmetrical  purtioni; 

The  total  w^ght  of  the  bonum  brain  is  eeti- 
mated  at  two  or  three  pounds.  It  is  larger  and 
heavier  in  proportion  in  the  ynnth  <  f  the  subject; 
and  in  old  age  it  becomes  spccihcalij  lighter.  In 
delirious  affections,  it  is  sometimes  harder  and 
aometimee  kit  e^d  and  softer. 

The  proportion  which  the  size  of  the  brain 
bears  to  that  of  the  entire  hndv,  varies  greatly 
for  different  mammalia.  Even  in  the  same  in- 
diTidnal  it  wiU  efaeage  irith  the  degree  of  fiit- 
ness,  or  with  the  ago  of  the  animal.  As  those 
circumstances  cannot  be  supposed  to  affect  the 
powers  of  the  mind  very  materially,  we  may  na- 
torally  inquire  bow  the  rdnttve  afaie  of  the  brain, 
and  of  the  entire  body,  can  be  assumed  as  the 
measure  of  intelligence  in  an  nnimnl.  To  enable 
the  student  to  form  his  owu  coudusions  on  this 
subject,  we  nnnez  the  following  taUe,  showing 
the  proportion  that  the  size  of  the  whole  bodj 
bean  to  that  of  the  hnia  in  serenl  aninuds:— 

The  Squirrel  monkey  (Callitkrirteitvmu)  n7i  to  1 

Capuchin  nmiikev  i  ("/'r,',?  rnvvcinut)  ...  25  ...  1 
Striated  monkey  {Jacchua  vulj/ari*}  ...  28  ...  I 
Field  inou!!e  {Arvieobt  vulgaru)   .   ...  81 ...  i 

Mak,  according  a*  he  is 

young  or  old      .   as  22,  25.  30  and  M  ...  1 

The  Mole  (7V;//*a  Tj^r  ,.  /,;  )  .   asS5...  1 

Cooita  monkey  {Attles  yantKiu)  .    ...  41  ...  1 

Mouse  (3fiM  musculus)   4S  ...  I 

Varied  monkey  (Cerropithecus  mono)  ...  44  ...  1 
Gibbon  (Hylobates  lar)  ,  ....  48  ...  1 
Collared  Mani^abey  monkey 

{Ceraqnthtcus  JSthieps)  48  ...  1 

Rat  (JIfitt deamamit)  79,..  \ 

KiifTi'ii  T^iMiKir  ( f.t  miir  Afararo)  .  ...  84  ...  1 
Porpoise  {DelphtnvM  phocetna)  .  ...  93  ...  1 
Great  bat  (VctnertiUo  NoetmU)  .  ...  86  ...  I 
Dolphin  (Delpkinus 

delphis)  .    as  25,  3G,  G6,  and  102 

Great  baboon  (Popio  Maimon)  .  as  104 
Barbery  ape  {Jnum  mayotiu)     .  ...  106 

Fsrret  (Jnsfffa /uru)   138 

Rabbit  {Lepus  cuniculua)  as  140,  and  152 
Cat  (Felk  catus)  .  as  82.  94,  and  156 
Hedgehog  {Erinaetut  Smnpaut)     as  KiS 


Horse  (£ffwi(S  eabattvt)  . 
Domertic  bof  {Sm  acvwfiAa) 
Elephant  {Wephaa  Ind&m) 
Wild  boar scropAa)  . 
Ox  {Bos  laurus) 


ia400to  ) 
..  412 ...  i 
..  SOO ...  1 

..  672  ...  I 

..  860  ...  I 


Fox  (f'nnu  vulpes) 
Calf  {Dos  taurus  Junior) 
Hare  (  Lepus  timiduM} 
Wolf  \Cani»  luput)  . 
Panther  (Felt*  pardut) 
Ass  {Kquus  asinu$)  , 
Bear  (  hrsus  arctoa)  • 
Reaver  {Castm- jUtr) 
Sheep  {Ovi$  arie$) 
Marten  {^Viverra  martes) 
aris ) 

•s  47.     57. 154. 161  and  365 


... 'm 

...  219 
...  228 
...230 
...347 
...894 
...965 
290 

as  192.  and  S.'il 
.    as  3Go 


...  1 

...  I 

...  1 

...  1 

...  I 

...  1 

...  1 

•  •  •  \ 

...  1 

...  I 

...  1 

...  1 

...  I 

...  I 

...  1 

..  I 

...  1 


From  the  above  table  it  would  appear  that  the 
brain  is  proportionably  largest  in  the  smaller  ani- 
mals. Mitt  is  sorpessed  in  this  respeot  only  by 
a  small  number  of  mammalia,  and  thcBc  are  lean 
and  moagre.  The  rodentia  generally  possess  the 
largest  proportional  biain,  and  the  pachydermata 
the  snaUest.  It  is  rvy  difilenlt^  if  not  impoe- 
iiUe,  to  enife  nt  these  results  with  any  great 
degree  of  accuracy,  because  the  weigbt  of  the 
brain  generally  remains  the  same,  while  that  of 
the  body  will  vary  oooiiderably  according  as  en 
animal  IS  kaa  or  &t. 

The  proportion  which  the  oeiebram  bean  to 
the  cerebellum  is,  in 


The  Squirrel  monkey  {CallUhrix 

Ktureu*) 
MiU)  ..... 
The  ox  {Bo*  tavna) 

Doff  {Cania  Jimiliari*') 


Wild  boar  (Sus  scrovha) 
Uorse  {Equu*  cabal/ux) 
Cat  {Feli*  eatn) 
Hare  {Lepvs  timidua) 
Sheep  (  Ovi*  ariea)  . 
Mouse  (lAt  sntseaAit) 


m  l4to 

« •  •  7  •  •  • 

•••  7  ■ • • 
• »»     •  •  • 
0  ••• 

••«  ^  •»« 

■  2  mm* 


"  It  Is  a  oommon  opinion,**  ebserfee  Dr.  Her> 
bert  Mayo,  *'  that  the  front  of  the  brain  is  the 

seat  o<"  the  inteUectual  faculties;  yet  in  monkeys 
and  in  man  the  back  part  of  the  brain  is  that 
which  has  the  hirgest  rehUive  rise.  Tht  riieq>, 
on  the  other  hand,  has  an  ample  front  to  its 
brain,  a  large  intellectual  region,  according  to 
the  phrenolopiral  thcnrv.  while  its  instinct  of 
attachment  to  its  young  iiaa  a  poor  locality  in 
its  moderate  poeterior  oetebial  lobe.  Has  no- 
thing then  been  discovered  to  mark  an  essential 
superiority  in  the  brain  of  man  ?  The  question 
must,  I  believe,  be  answered  in  the  negative.  So 
physical  osnidition,  distinguishing  Ae  bunan 
brain  flrein  that  of  aafanals,  and  therefore  fitting 
it  to  co-operate  with  a  rational  soul  bns  as  jet 
been  ascertained,  or  even  pUusibly  conjectured 
to  exist*'  Pbysielegists  bave  been  led,  in  aD 
ages,  by  that  laariced  superiority  of  mental  power 
which  man  posse^?'^*'  nbnve  the  other  animals,  to 
seek  in  the  structure  of  their  brains  for  some 
corresponding  difierenoe.  It  was  long  supposed 
that  man  has  the  largest  brain  fai  oompariaon  to 
his  body ;  but  the  above  tables  shr'^v  thn,t  he  is 
surpassed  by  several  quadnimana,  and  by  the 
mouse. 

There  is  another  point  of  ooraparison  whisb 

seems  to  approach  nearer  to  their  actual  com- 
parative intelligence,  which  was  fir^t  prop.)«ed 
by  8ommering.    By  comparing  the  4uaniiiy  of  I 
the  brain  with  that  of  tin  nerves  arisinf  from  it,  , 
we  asoertain  more  aoonrately  the  degree  in  which  : 
its  purer  intellitrfnce  excels  its  mere  animri!  na- 
ture.  ^  Let  us  divide  the  brain  into  two  part£ ;  I 
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BRAIRD. 

that  which  is  immediately  connected  with  the 
awuorialttrtrBiiiitiet  <tf  the  nerres,  whiob  receifM 
the  inppeBsions,  and  is  therefore  devoted  to  the 

parpoees  of  animal  existence.  The  second  dlvi- 
sion  will  include  the  Teat  of  the  brain,  which  may 
be  considered  as  connecting  the  functions  of  the 
nervoe  with  the  ftenltieB  of  tiie  mind.  In  pio- 
portion,  then,  as  any  animal  possesses  a  larger 
sharo  of  the  latter  and  more  noble  part — that  is, 
in  proportion  as  the  organ  of  reflexion  exceeds 
ilittt  oiP  the  external  Beuee— maj  we  expeet  to 
find  the  powers  of  the  mind  more  vigorous  and 
more  clearly  developed.  In  this  point  of  view, 
Man  is  decidedly  (M^minent ;  here  he  excels  all 
other  Miiinelt  wMeh  hftve  hitherto  lieen  inveeti- 
geled.**  SSminering  found  that  the  brain  of  man 
never  weighed  less  than  2  lbs.  5i  oz.,  while  that 
of  the  horse  never  exceeded  1  lb.  4  oz.  in  weight. 
Bat  the  nerves  triring  from  the  bnin  the 
horse  were  at  least  ten  times  larger  tilMl  thoee 
in  man.  However  ingenious  this  theory  may  be, 
it  is  not  found  to  hold  good  in  every  instance  ; 
and  even  if  proved,  it  would  still  leave  the  na- 
tnvs  of  the  nnlon  between  mind  siad  matter  ss 
mysterious  and  as  incomprehensible  as  ever. 
The  nerves  of  the  mammalia  bear  a  strikinp'  re 
semblance  in  their  disposition  to  those  oi  man, 
with  the  ezceptioQ  of  the  oUhotory  nenree,  whioh 
are  large  and  hollow  processes  of  the  anterior 
lobes  of  the  cerebrum,  the  cavities  of  which  com- 
municate  with  the  lateral  Tentrides  of  the  brain. 

BRAIRD.  The  spring  of  aaanal  or  other  Imr- 
baceous  plants.  When  the  «**ftJ^«»g  plmnnks 
or  fir^t  Icni'p?  nf  gown  crop*  nre  vigorous  and 
promising,  they  form  what  is  technically  called  a 
good  hraird. 

BRAKE,— botanical^  Am  Alaigegennsof 
beautiful  fern s.  Mostareeverprppn;  aiif!  mnnvnre 
cultivated  in  our  hothouses  for  their  singular  ele- 
gance. OneisanativeofOreatBritaiui  aboatforty 
have  been  intvodneed  ftom  lbse%tt  esnntriest 
ranging?  from  Siberia  to  New  Zealand;  about  130 
have  been  scientifieallv  descri>)pd  ;  anda  consider- 
able number  which  were  iormerly  included  in  the 
gemisare  now  distribnted  among  the  general^mS- 
tis,  NothochIaena,Allo8oru8,Lonchitis,  and  Cheilan- 
thes.  The  aquiline  ornativc  British  spcciep,  Pterin 
agutlina,  grows  in  great  abundance  in  the  heathy 
wailea  4^  most  parts  of  Britain,  and  is  wdl  known 
to  almoBi  aU  our  rural  population  under  the 
names  of  bracken  and  hrcckin.  Its  root  is  peren- 
nial, long,  tapering,  creeping,  and  outwardly 
black ;  its  fionis  are  inniial,  more  than  tripH- 
cately  pinnated,  from  one  foot  to  six  feet  in 
height,  but  usually  aVnt  three  feet,  with  hori- 
iontal,  spreading,  light  -  green,  smooth  -  ribbed 
branch^ ;  and  its  main  stem  is  sharply  angular, 
and  wounds  the  hand  whioh  niddeBly  or  firmly 
frrasps  it.  This  plant  is  often  greatly  damaged 
by  severe  spring  frosts  ;  and  it  cannot  bear  to  be 
transplanted.  The  peasantry  of  many  districts, 
residing  near  wastes  or  }iSBy  oommona  wlunn  it 
abemdsb  ont  it  down  in  Ivge  cpmntities^  and 
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make  very  profitable  use  of  it  as  litter  in  their 
oottage  pi^^^es.  One  of  the  introdneed,  enw' 
mental,  hothouse  species,  has nmple fronds;  three 
have  di^-ided  fronds ;  nine  or  ten  have  pinnate 
fronds  ten  or  eleven  have  bipinnate  fronds ;  and 
most  of  the  others  have  a  general  conformation 
and  appearanoe  similar  to  thoee  of  onr  indigenous 
species.  The  name  pteru  signifies  a  wing,  and 
alludes  to  the  winged  appearance  of  the  greater 
portion  of  the  genus. 

BRAK&  A  iMtbaoeoiis  thieket,  or  wildly  las' 
uriant  portion  of  a  common,  a  heath,  or  a  glade. 
It  is  properly  a  plMce  of  the  brake, — ^the  fern  de- 
scribed in  the  preceding  article ;  but  the  name 
is,  by  aooommodation,  applied  to  every  spot  of 
similar  fl*'^*^^  to  tiiat  of  a  rank  growth  of 

BRAKE&  Tools  and  implemoits  of  very  van- 
one  Idnds^  nsed  cither  in  husbandly  or  in  some 
of  the  arts  connected  with  it.  The  oonunon brake 

is  a  large  and  hea\-T  common  harrow,  used  for 
the  miuotion  of  stubborn  and  adhesive  soils. 
The  levelling-brake,  the  revolving-brake,  Wilk- 
ieVfaiake,  and  some  oUier  brskes  for  the  pQlrer- 

izing  of  Roil?;,  are  oithfr  hrirrows,  or  gruhbers,  or 
coinpoiiTjdri  nf  the  two.  ;ind  will  come  to  be  no- 
ticed in  the  articles  iiA&aows  and  Qrubbbb.  A 
faiake  in  maohinery  Is  a  oonstrdning  wheel  di- 
vided into  joints,  which,  when  necessary,  stops 
another  wheel  that  revolves  within  it.  A  flax- 
brake  is  a  wooden  toothed  instrument  for  so 
bruising  the  stem  of  flax  or  hemp  as  to  separate 
its  cortiosl  parte  from  its  interior  fibres.  The 
brake  of  a  pump  is  the  handle  with  which  it  is 
worked.  A  smith's  brake  is  an  instrument  for 
resliaining  rsftnotony  house  whik  they  are  being 
shod.  Sec  Babiimlisi  A  bsidlsbtakelsasharp 

bit  or  Rnaffle. 

BRAMBLE, — botanically  Rulu*.  A  large  genus 
of  plants  of  the  dryas  division  of  the  nne  tribe. 
Fifteen  speoies,  beddes  nnmerous  varieties,  grow 
wildin  Great  Britain;  about  forty  pprcies  have  been 
introduced  from  nearly  all  the  great  countries  of 
the  world,  between  Labrador  and  Siberia  on  the 
notfik,  and  New  HoDand  on  the  south;  sad  up- 
wards of  sixty  other  species  have  been  scientifi- 
cally described.  Nine  or  ten  of  the  introduced 
species  are  evergreen  shrubs,  of  various  ranges 
<^  tendemess  from  the  stofe  to  the  mere  frame ; 
eight  of  tim  introdnoed  and  three  of  the  indi- 
genous species  are  uprTp;ht  deciduous  shrubs ; 
two  of  the  introduced  species  are  greenhouse 
evergreen,  tndUng  shrubs ;  two  of  the  introdnoed 
and  two  of  the  native  qteeies  are  perennial-rooted 
herhaceous  plants  ;  ami  nil  the  other  species 
grovTing  in  Qreat  liritam  are  hardy  dccidumis 
trailers.  The  greater  number  have  palmate 
leafss;  slz  have  rimply  kbsd  knvss;  and  ten 
have  pinnate  leaves, — some  with  smooth  and 
others  with  woolly  under-stirfaces. 
The  common  bramble,  Rul/v*  fruticomt,  is  a 
tndling  shmb^  sbnost  as  wdl  known  as 
the  oonmon  Imwdum.  Xt  grows  wild  in  many 


Digitized  by  Google 


rftiiation%  Imt  pntitnluly  in  iMdgM  tttd  ne- 
glected commons,  in  almoet  tU  parts  of  Qreat 

Britain  The  trailing  stems  nsnally  attain  a 
length  of  about  ten  feet  i  they  are  angular  and 
duuBnelled;  they  hxn  %  thkUj  nt  ftud  powerful 
•rmature  of  strong,  oeooktd,  buk-tumed  prickles; 
and,  in  winter,  some  are  green  in  colour,  others 
reddish-purple,  and  others  partly  green  and  partly 
red.  The  leaves  are  palmate, — some  with  three 
lob^  and  others  with  five;  ibeir  upper  eofftee 
is  smooth  and  beautifaUy  green,  and  their  under 
surface  has  a  whitish  colour.  A  scries  of  prickles 
extends  along  the  midrib  of  each  lobe,  and  down 
the  fbotelalk  of  eadi  leaf;  and  ths^  eootiaoe  oa 
the  plants  during  most  of  the  winter,  yet  become 
[  brown  and  fading  after  Christmas.  The  flowers 
have  a  pink  colour,  and  appear  from  June  till 
Septembw;  and  tlie  fruit  k  meMialTely  green, 
red,  and  black,  and  attains  the  last  or  ripened 
colour  in  the  latter  part  of  autumn. 

The  bramble,  though  abhorred  by  some  farmers 
as  a  moot  tnmUeeone  weed,  and  despised  by  mul- 
titudes of  the  general  population  as  an  iB-kioking, 
soratchinf^,  vnl^rar  fruiting  plant,  servos  benefi- 
cent purposes  to  the  animated  creation  in  waste 
parts  ef  the  country,  and  might  readily  be  made 
subset V it  lU  to  some  important  eeononleel  piw* 
poses.  When  it  ali  unds  in  any  waste  or  ne- 
glected land  which  is  proposed  to  he  subjected  to 
the  plough,  it  ought  to  be  grubbed  or  hoed  up ; 
and  if  thorough  titttge  qiMdily  Iblloir,  it  iviH 
soon  bp  cfffxtually  destroyed.  Bramble  plants, 
mixed  witli  hawthorn*?  or  tilmost  any  other  kind 
of  hedge-plants,  thicken  and  strengthen  their 
amument  in  meet  dcaoriptioBe  of  soil;  iad, 
when  accompanied  only  with  stakes  or  with  what 
is  usually  termed  a  dead  hedge,  will  speedilv 
1  form  a  good  fence  in  sandy  soils  of  so  poor  a  na- 
I  ture  aa  to  be  totally  uamSted  to  the  gtoirtli  of 
any  of  the  ordinary  hedge-plants.  Yet  two  oon- 
siderable  objections  occur, — ^first,  that  the  leaves 
of  the  bramble  are  so  large  as  to  form  a  noxious 
I  shade  over  ether  pUmts^— and  iMzt  that  the 
I  shoote  io  ipeedily  decay  as  to  render  a  l&rge  pro- 
portion of  an  old  bramble  hedge  dead  wrvod  The 
long  pliable  branchy  shoots  may  occasionally 
serve  the  purposes  of  a  coarse  cordage.  The 
stems,  leaves,  and  unripe  fruity  when  hrnieed  to- 
getlu  r,  and  applied  externally,  have  been  re- 
I  garded  as  a  ctire  for  rinfrworm.  The  roots,  when 
!  lifted  early  in  spring,  and  boiled  with  honey, 
have  been  pronoimoed  a  remedj  fin  dropqr;  and 
when  dried  in  the  shade,  cut  into  snudl  fttig- 
ments,  and  used  for  the  preparation  of  a  weak 
infusion,  they  have  been  regarded  as  almost  a 
epedfio  egainet  ebetinate  coughs.  The  fruit  or 
henries  an  greftt  frmmritee  with  country  chil- 
dren; they  are  used  in  Provence  for  f^iving  a 
deep  colour  to  particular  wines;  and,  m  many 
cUsteicti  of  Britain,  they  are  in  great  request  for 
puddings,  tarts,  preserves,  and  British  wines. 
"There  is  little  doubt,"  says  Billington,  "but  an 
excellent  wine  might  be  made  &om  them  alone, 


or  perhaps  mlaed  with  oairanta^bolliM  a  BStri-  ' 
tive  and  medicinal  beverage  for  poor  Off  eveniidi 

people,  much  more  cheap,  wholeaome,  and  grate* 
ful  than  the  often  adulterated  and  expennts 
foreign  irinee  that  HW  reeannended  by  the  lb>  ' 
oulty  in  iBah  eaaae.**  An  okjeeUon  against  the 

na<^  of 'brambles  in  ptirlHirtf"!  or  tart<^.  i«  that  they 
highly  discolour  the  Ups  and  teeth ;  but  the  dis- 
coloration soon  evanishes. 

Kim  wieliee  of  the  eonoMNi  htaahie  oe  ■ 
known  to  bfi  permanent,  and  have  been  recog- 
nigcdiu  syBleiiiatic  botany.    The double-flower«l 
variety,  JL  /.jdUhm,  or  IL  /./ore  ro$eo  jtUno,  gro«« 
wild  in  the  hedgee  of  Britain,  and  hMehaUengai 
noialittleadmirationforitsfloral beauty.  Itsdoo- 
ble  flowers  are  its  only  feature  of  difference  from 
the  nonn^  common  bramble ;  they  are  prtxltioed, 
likathMeoCtfae]atter,atthee&dtof  theBhoeH^ ! 
bat  am  pakr,  exceedingly  double,  and  not  suc- 
ceeded hy  any  frnit ;  and  as  they  usually  flourish 
in  great  profusion,  they  make  a  remarkably  beau-  ^ 
tifrd  and  imposing  show.  Apfamtof  this  vario^ 
may  be  so  pmllMd  aad  confined  in  %  g^aeAea  as  to 
have  the  appearance  nf  ^  fl<  i\M  ring  shrub ;  and  it 
will  thrive  and  bloom  under  the  drip  of  trees,  or 
in  ritfl^MM  where  aeavoely  anything  elaa  ef  an  i 
ornamental  kind  will  grow.— The  white4lnutai  ' 
variety  /*  f.  afl>nf,  or  JL  f.  f'-urncfffpi/j^,  was  first 
ob<;prved  in  a  hedge  in  the  vicinity  of  Oxford, but 
may  occasionally  be  observed  wild  in  hedges  in 
nuuqr  other  p«rtB  of  Britain.  It  hia  a  Mghler  j  ' 
shade  of  green  on  both  its  stems  and  its  leave« 
than  the  normal  common  bramble  ;  yet  it  is  prin- 
cipally distinguished  by  the  whiteness  uf  its  ! 
fruit.— The  uaanaed  or  thonileaa  wie^,iL/.  ;| 
inermuy  likewise  grows  wild  in  British  hedges,  | 
and  has  often  been  regarded  as  a  remarkable  cu-  ,  i 
riosity.   Its  shoots  and  branches  are  ot  a  biuuh 
colour,  perfiootly  smooth,  and  iiere  deader  aal  , 
trailing  than  those  of  the  common  variety ;  its 
loaves  have  a  bluish  tint;  and  its  flowers  have 
the  same  colour  and  are  produced  in  the  same 
manner  aa  theae  <tf  tfie  ooMBoa  variety,  bat  an 
not  quite  so  large.   But  ita  graad  pecoliaritf, 
and  one  "which  Koraptime?  excit*^  nnt  a  little  sur- 
prise, is  Its  perfect  freedom  from  prickles. — The  , 
variegated-leaved  variety,  R,  f.  folii$  iwuffoiit, 
baa  striped  leaves,  ia  found  ealj  in  gaidflas,  is  a  \ 
weaker  plant  than  the  common  variety,  rtcd  af-  ' 
fordp  eomc  gratification  to  collectors  of  variegat^ 
shrubs. — The  pompous  viuiety,  Ji.  /.  j»&a^»onit», 
i»  fiNuad  only  in  gardens^ and  haa  whitish  piak  i| 
flowers. — The  Taurian  and  the  Dalmatian  v&rie-  i 
ties,  R.  f.  tauricHt  and  It  f.  dahnntiau^  have  re-  '. 
specti vfi^y  pinkish  and  roee-coloured  flowers. — The  i 
gjbadulovB  and  the  oao  edhwigod  vaarisHie, it/  {• 
glandulotm  and  R.  f.  eoMosIor,  hava  pvh  iaMI%  } 
and  are  natives  of  Germany. 

Three  of  the  beet  known  and  most  \aiuea  , 
British  species,  addiUeoal  to  the  eeaiawa  tw  ' 
bla,  aso  BnAut  ulceus,  Rubu*  ccmus,  and  Hitim  ' 
e.h-tvuvmortu /  hut  these  will  bp  noticed  in  srii-  ' 
cies  on  their  fingUsh  names,  iUiif  acaax,  i>sv-  ' 
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BJBiu&v,  and  Cu>ci>B£jUi¥.  The  sub-ujxrigbfc  fipe- 
I  oiai,  A  mAtmtu$  or  M,  umiwv     is  ft  ten*- 

I  what  erect-growing  shrub,  occurs  in  the  woods 
of  Britain,  usually  attHine  a  height  of  about  4 
feet,  haa  pinnate  leaves,  produces  white  liowere 
I  from  June  till  Septealwr,  ind  dow  not  <ilMi1Umge 
attaoAion  for  fruit.-~The  haz«l>kftved,  the  folded, 
!  the  giniilnr,  the  white-spiked,  and  the  hiickthorn- 
leaved  species,  £.  coryii/clivs,  jdicatu*,  a^nis, 
fmeatlaekysy  and  riaHNi^UMMk  iM  all  MkM  of 
similar  length  and  similar  habit  to  the  fifrr— irir 
hramhlp  ;  but  they  produce  white  flowem,  and 
possess  the  distinctive  features  indicated  in  their 
respective  names,  and  do  not  yield  any  fruit 
worth  notice. — The  shining  species,  JL  nitidusj  ie 
a  small  upright  phrub  of  about  3  feet  in  height, 
j  grows  wild  in  Brititih  thickets,  and  carries  white 
I  bioeeoms  irom  June  till  September. — The  rock 
aptim,  A  mafi&HKt,  ia  a  dwifith  tiailw  cf  bat  > 
few  inches  in  length,  grows  wild  in  the  moist 
:  woods  of  Britain,  and  carries  white  blossoms  in 
J  line. — The  arctic  species,  R  arcttout,  is  u  dwarf 
I  lah  daddiKNif  ahnib,  of  only  ft  km  intbat  is 
'  height,  growa  wild  on  the  rocky  mountains  of 
'  Scotland,  produces  pink  flowers  from  May  till 
;  Au^uat,  and  is  sought  after  by  the  Highlandens 
foritafroit. 

The  bristly  species,  R,  hispidmt  waa  introduced 
from  Canada  during  the  latter  hnlf  of  last  C3n- 
tury.    It  is  a  small,  ornamental,  ligneous  trailer, 
of  about  3  feet  in  length.  Its  shoots  are  rough 
and  hairy;  its  leaves  are  trifoliatedly  palmate, 
smooth,  and  serrated;  the  footstalks  of  both  1(  aves 
j  and  flowers  are  hispid  ;  the  flowers  are  white, 
arid  appear  in  July  aud  August ;  and  the  fruit  is 
\  mud  and  iad»  aB4  itpam  in  aiitnaBar-<!niai 
sweet-scented  species,  oommonly  called  the  flow- 
;  ering  raspberry,  R.  odoratus,  was  introduced  from 
North  America  in  1800.   It  is  an  ornamental 
upright  ihnib  of  7  or  8  SMt  in  height ;  it  prefers 
I  a  moiat  and  shady  situation ;  and  it  produces  a 
j  reddish  or  pink  violet  flower  in  June  and  July 
'  — The  occidental  species,  Ji.  occiditiUalu,  was  in- 
trodttoed  from  North  Aanericft  bolbie  tho  close 
of  the  17th  century.   It  is  an  upright  deciduous 
shrub,  of  about  .0  f'cct  in  height,  producing  white 
flowers  in  May  and  June,  and  is  valued  for  itc 
:  frttit.  —  Four  of  the  most  recently  intiodnoed 
I  apecka  are  ft  trailer  from  Nepanl,  a  traikr  from 
I  North  America,  and  two  deciduous  phniVs  from 
respectively  North  America  and  Columbia. — Bil- 
I  iinfftoH  on  rianting. —  (^uarteritf  Journal  of  A^- 
eidtuM^MiiUr,  Lmim^  MmAatt,  SmUh^  and 

BRAN.  The  skin  or  husks  of  com,  particular]  j 
of  wheat,  separated  imax  the  floor  by  the  process 
of  booltiBg.  It  o|i«mtaa,  by  mediaaioal  irritft* 
tioo,  aa  ft  vny  gentle  aperient,  merely  quicken- 
ing the  paf«a^e  of  the  contents  of  the  intestinal 
canal ;  and  when  given  in  the  ibrm  of  a  mash, 
and  «oed  with  caittioa  and  aodaialaoa,  it  cer- 
tainly is  useful  as  an  occasional  ap«rl0lit»  But 
itoaght^ift  BO  iaatanoe^wiMtlier  in  ft  iftw  or  in  ft 


scalded  state,  to  be  used  constantly  or  as  an  ar> 
tidaof  diflts  frt  if  aoTiBed,H  iaai»tto  waakoBft 

horse*s  bowels,  and  to  excite  in  them  many  dis- 
orders. A  very  large  proportion  of  nrnmoriinral 
phosphate  of  magnesia  exists  in  wheat  bran ;  and 
tbia  iait  fttme  hrge  crystalliiM  oonwetioBB,  often 
amomting  to  several  pounds  in  weight,  in  the 
coecum  <if  hnr^es  Wlonging  to  millers.  "  Mr. 
Smee,"  says  louatt,  "attended  three  mills  at 
which  many  honaa  who  kept ;  aad  there  were 
alwaya  two  or  three  oaam  of  indigestion  from  the 
aceiiimilntJon  of  bran  or  jvTllnrd  in  the  large  in- 
testines." A  little  wheat  bran,  boiled  in  omnmoft 
beer,  makes  it  mantle  in  the  eup ;  and  a  little 
ammeaiift,  mixed  with  boer,  throws  down  am- 
moniated  phosphate  of  magnesia  in  the  f<  rm  of 
a  white  precipitate.  The  ashes  of  wheat  bran, 
according  to  the  analysis  of  Sauseure,  comprise  ■ 
44'U  per  oenk  of  eoloUa  eatta,  M-fi  of  earthy 
phoephates,  0*0  of  silica,  and  0*25  of  metallic  ox- 
ides; and  the  remaininj^  ft  /*  per  cent,  were  lost 
in  the  process,  iirau  is  useful  as  dry  food  for 
sheep,  and  in  the  ataU-ftediiig  of  Uack  cattle; 
and  an  infusion  of  it  is  said  to  be  a  remedy  for 
scurf  find  dandriff. — Bran  itself  is  onquestion-  ! 
ably  one  of  the  beet  materials  for  clearing  mor- 
danted goods,  the  hranio  add  proiiaUy  noting  by 
decomposing  the  mordant  in  plaoee  where  it  is 
not  printed,  and  rendering  it  inert.  Tt  is  snpe- 
rior  to  phosphate  of  soda  by  its  brightening  the  \ 
colours,  without  loosening  them,  and  its  during  : 
a  white  groond  more  perfectly.  As  an  addition  ' 
to  the  dve-stufT,  madder,  log-wood,  &c.,  it  it 
equally  rtHHent.  With  madder  its  action  is 
striking ;  it  prevents  too  much  colour  from  ad-  | 
liaring  to  the  firel  pleoa  dyed,  and  givea  it  n 
more  fieiy  red  by  removing  the  brown  tint,  so 
that  the  second  appears  hut  a  shade  lighter  than 
the  ir«t  i  in  other  words,  it  difiuses  the  colour 
and  bii^tena  it  at  the  aama  time;  the  first 
piece  passed  through  ft  bath  precisely  the  same, 
hut  without  bran,  appears  of  a  deep  brownish  red, 
the  second  is  many  shades  hghter,  and  the  third  | 
pieeo  la  ft  very  light  roae.  The  beet  proportion 
VkZisi  bran  to  1  of  nudder  by  weight,  but  this 
proportion  must  vnry  with  the  quality  of  the 
madder,  and  the  object  in  view. 

BRANCH.  An  arm  or  division  of  a  tree  or 
ehruh,  ehooting  out  from  the  midt*  oMendtnt  of 
the  plant,  and  assisting  to  form  its  head  nr  crown. 
Its  organic  stnicture  and  physiological  construe-  j 
tion  are  tiie  same  as  thoee  of  the  stem.  See  the  j 
artiola  Srm.  In  aome  plants^  hranohea  shoot 
only  from  the  summit  or  upper  extremity  of  the 
stem :  and  in  others,  they  shoot  aleo  from  its 
sides,  in  ail  the  intricately  headed  or  profusely 
ramified  Idnda  of  plants,  the  primary  branches 
send  off  aeoondary  ones^  tlio  eeeendaiy  send  off 
tertiary, — or  all  pass  through  ? viccessive  subdi- 
visions .till  they  terminate  in  slender  twigs  and 
leaf-atalka,  jointly  oonstitating  spray."  In 
their  motQa%  rehitive  positions,  they  are  oppo- 
site^ altemati^  vertioillata,  w  irragolar;  and  in 
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their  angle  of  JiiMtion  thej  we  Tirfctoal,  as 
when  they  go  off  ai  a  ywj  Mate  end  as- 
cend close  to  the  stem, — or  spreading,  rs  "when 
they  form  a  wide  angle  with  the  stem, — or  hon 
zontal,  as  when  they  shoot  and  grow  nearly  at 
right  angles  with  iLe  ileiii,-HMr  pgadnloas,  as 
when  they  arch  and  droop  in  the  raaniMf  of  the 
weeping  ash,  or  the  weeping  willow. 

But  an  orubardist  or  a  forester  looks  on  branches 
with  ft  diltoeiit  ejo,  aad  oleeriftee  them  in  ^differ- 
ent manner,  from  a  botmiet  Wood-bfaaobes  are 
such  large  ones  as  are  essential  to  the  proper  shapp 
of  the  tree,  and  should  be  pruned  from  four  to 
twvlfo  inahe%  aoooidiiig  to  tilt  degree  of  Ihe  tree 's 
vigour.  Frait-bnmches  are  move  dendnr  than 
wood-branche?,  and  have  the  eyes  or  foci  nf  the 
fruit-buds  near  to  one  another  and  large ;  and  if 
they  be  too  loi^,  they  should  be  topped;  but 
whoa  thej  ere  of  proper  kagth*  th^f  ehonld  have 
no  more  cut  off  than  thp  mere  point  which 
forms  their  extremity.  Half-wood  branches  are 
of  medium  size  between  wood-branches  and  iruit- 
breaehee;  aad  they  oogfat  to  he  oat  off  at  the 
length  of  two  or  three  inches,  in  order  to  induce 
a  hotter  shoot,  whether  for  wood  or  f^r  fnn't 
Irregular  branches  are  small  and  con  fused  ;  and 
being  fit  for  neither  wood  aor  fhiit,  ought  to  be 
entirely  cut  away.  False  wood-branches  shoot 
from  true  wood-branches,  and  have  flat  and  dis- 
tant eyee;  and,  being  useless  for  fruit  and  an  in- 
cumbnnoe  to  the  tme  wood-hranohes,  they  should 
be  feotelly  oot  away.  Luzarieat  hraaehee  shoot 
from  the  large  wood  Virnnches,  are  long,  tapering, 
and  smooth,  and  have  broad  and  matnally-distant 
eyes ;  and  they  also  should  be  wholly  cut  away. 
Spuiiooe  wood-fataaehee  either  do  not  dioot  from 
the  ctits  of  the  preceding  year,  or  are  destitute 
of  thf  prnpor  form  for  Upcoming  useful,  mattire 
branches,  and  uught  liiccwise  tO  be  Cut  away. 

See  the  artide  Pamnvo. 

BRAND.  A  dieeesed  condition  in  plants,  pre- 
senting an  appearance  as  if  they  had  been  bnrnefl 
When  drops  of  dew  or  of  rain  rest  on  leaves,  and 
are  evaporated  by  a  eaddea  riee  of  teroperatnre, 
but  eqiecially  by  a  sudden  and  continued  play  of 
strong  sunshine,  the  ppots  on  whidi  they  lay  lose 
their  verdure,  assume  a  yellow  or  darkish  colour, 
and  loee  their  power  of  exhaling  moisture  and 
fixing  carbon.  The  drops  of  water  eeeoi  to  act 
jointly  with  lu  nt  and  light,  nnd  probably  with 
excited  electricity,  in  destro}  in;:  portions  of  the 
vegetable  tissue ;  and  when  they  occupy  a  large 
proportion  of  the  earflMM*  and  lie  on  the  hark  ae 
well  as  on  the  leaves,  they  sometime  occasion  the 
utter  ruin  of  plants.  Brand  occurs  njost  fre- 
quently in  the  morning,  when  a  twofold  transi- 
tioa  it  takiag  plaoe^-^f  the  atmoephm,  from 
darkness  and  cold  to  light  and  heat, — end  of  the 
plant,  from  its  sleep  disenrrnfroment  of  oxygen  to 
its  active  absorption  of  carbonic  acid ;  and  it  hap- 
pens, not  only  by  meeasof  dew-dropeaadnda-drops 
in  the  open  air,  but  1^  meeas  of  condensed  vapour 
under  the  gjaas-ooven  of  hot-beds.   SkUfid  and 


obeerving  gardeaeneeem  to  faa<ra  taken  aoonnle  ' 
praetioal  note  of  its  cause ;  for,  before  sunrise, ' 

they  brush  awny  the  drojw  from  their  dtlicat? 
plants.    Popular  opinion  loosely  ascribes  brand, 
like  smut  sind  some  other  vegetable  diseases,  to  i 
some  aadetoed  ataioepheiio  inflnenee.  I 

BRANDING,  or  Bdistino.  The  stamprag 
upon  sheep  of  their  owner's  initials.  One  method 
is  to  burn  in  the  initials  with  a  hot  iron,— and  . 
this  is  properly  braa^g ;  aad  another  it  t»  | 
stamp  them  on  with  an  iron  dipped  in  a  boiling 
mixture  of  tar  and  pitch, — and  this  is  properly 
buisting.  The  branding-iron  has  the  lettos  cat 
upon  it  in  the  form  of  a  die,  and  requiree  to  be 
made  of  prime  iron  in  order  to  rooet  the  effedi  ' 

of  very  frer[iicnt  hnatin^  ;  nnd  the  bTiT-^tintr-ir. 
has  the  letters  in  a  form  of  entire  relief,  and  does 
not  require  to  be  made  of  the  beet  iron. 

BBANDT.  An  alcoholic  liquid  of  eome  60  per 
cent  Ktrcngth,  made  by  distilling  wines.  They 
are  diptinpni?h*»d  from  each  other  by  their  pecu- 
liar flavour  or  aroma,  arising  in  part  from  essen- 
tial oil  previoailj  eadeting  in  tiie  frnite  from 
which  they  are  derived,  and  in  part  from  pro* 
ducts  generated  by  fermentntion  and  distillation. 
Henoe  a  good  judge  of  brandy  can  determtoe  ., 
from  what  phoe  it  io  derived,  in  other  words,  | 
A^m  what  fruit,  and  may  even  distinguish  mi-  | 
nnte  6hatln<;  of  difference  in  the  quality  of  differ-  ' 
ent  brandies  from  the  same  source.    In  Germany 
and  deewhere,  the  term  hruidy  (BnMttmwtm,  ' 
burnt  wine)  is  applied  to  distilled  UqnofS  gne-  |i 
rally,  derived  fit>m  fermented  gmin.  potatoc* 
grapes,  and  other  fruit,  but  in  the  United  States  , 
and  in  England  it  is  usually  reetrioted  to  die-  | 
tilled  winee,  or  the  dietiBed  mare  of  thognqpe^  \ 

Among  the  ingredients  in  wines  are  sugar, 
gum,  tartaric  and  acetic  ncl<\s,  free  and  combined, 
e^ntial  oils,  extractive,  <kc.    When  thtry  are  j 
disttUed,  an  oilj  saheteaoe  aooompanice  the  ales*  i ' 
hoi,  called  fovid  cH,  which  imparts  a  peculiar 
nnd  usually  disagreeable  taste  and  odour  to  the 
liquor.   This  oil  usually  appears  in  greater  quan- 
tity towarde  the  end  of  a  dietiUetion,  espediDy 
when  a  low  temperature  is  employed,  and  henoe 
may  be  obtained  by  distilling  the  residue  aft.  r 
the  alodioUo  l^uid  is  passed  over.  The  fousel 
oil  obtained     Aahergier  wee  a  eiear  liqaid  of  t 
highly  penetraiiag  odour,  a  sharp  aad  higbij 
disnrrrccriMe  tfipff^,  wrt?  soluble  in  1.000  part.*  ^( 
water,  and  a  single  drop  imparted  the  fonscl 
taste  to  16  gaUons  of  well-flavoond  bnady. 
Too  Utile  ie  known  rehtifo  to  thie  enbstance  to 
remove  it  perfectly  in  the  manufacturr  of  brandr, 
and  the  probability  is  that  fousel  oil  \r>^m  ditTi  r- 
ent  sources  will  prove  very  different  in  composi- 
tion and  propeitieB.  Oogaao  and  Other  PlMMh  > 
brandies  owe  their  agreeable  flavour  to  the 
smaller  amount  and  less  disagreeable  nature  of  ' 
their  fousel  oil,  so  that  the  proper  aroma  of  thf 
wine  ii  dearlj  peroeptiUe  in  their  odeer  aad 
taste.    Oinantfaio  ether  ie  another  oDnstitaeot 
whioh  imparts  an  egraeehle  aroma  to  winei,  sad  j 


Digitized  by  Google . 


BBA88. 


BBA8SICA.  6U 


)  I 


li 


puses  into  the  braudj.  In  Cognac,  &o.,  it  it 
prolNible  tiiftt  the  ftronatic  portion  oondeoiei 
sooner  than  a  strong  alcoholic  liquid,  tat  th* 
finest  kinds  are  only  distilled  to  the  spec.  grav. 
0*922  ai  the  farthest,  and  by  redistillation  to 
procure  a  stronger  liquor,  much  of  the  aroma  is 
k»t,  or  nthor  nottiMin  the  feddae.  The  effeot 
of  heat  on  several  of  the  sabetancee  noted  above 
as  constituents  of  wines,  merits  the  attention  of 
the  distiller,  for  a  little  too  high  temperature, 
e^MGiaD  J  where  the  etUl  !•  ezpoMd  to  ttie  difoot 
action  of  the  fire,  is  a]yt  to  genemto  empyreuma- 
tic  and  f  'thf  r  prodticts,  which  are  unlikely  to  add 
to  the  quality  of  the  U<)ttor.  To  manufacture  u 
bnmd/  wtiftoiallj,  add  to  about  10  gallons  of 
a  pave  aleohoMo  liquid,  diluted  much  below  the 
Itrail^h  Tf^qnircd,  a  pound  of  crude  argol  dis- 
solved iu  wat^r  and  a  portion  of  good  brandy,  and 
distU  the  mixture  with  a  gentle  heat.  Add  to  the 
dietillate  a  fitlie  aoetle  elfaer  and  ooloar  it  with 
burned  sugar.  Astringency  may  bo  imparted  by 
a  few  drops  of  tincture  of  catechu  or  pure  tannic 
acid.  The  addition  of  brandy  and  crude  argol 
introdnees  a  fortioB  of  oinankhio  elhor,  wiiioh, 
with  tiie  aoetio  ether,  imparte  the  pOOuKtr  taste 
of  genuine  Cognac. 

BRANK.   See  Buckwheat. 

BBASILBTTO.  SeeOjnAWivu. 

BBA88.  An  allof  eesentiaUy  oompoecd  of  cop- 
per and  sine,  oflen  containing  small  quautities  of 
iron,  lead,  and  tin,  either  as  accidental  or  de- 
signed ingredients.  It  was  formerly  made  by 
igniting  metaBio  eopper  with  oehrined  oekmine 
and  charcoal.  At  pre3ent  it  is  chiefly  made  by 
the  direct  fusion  of  the  two  metals,  in  conse- 
quence of  the  improved  procesaes  for  obtain- 
ing sine.  The  oompeeitikm  of  good  hrase  is 
about  2  parts  copper  to  1  part  zinc,  hut  the  zdia- 
tive  proportion?  of  these  two  metal«  are  varied, 
and  email  quantities  of  others  are  introduced, 
aoeordli^  to  the  deetination  of  the  brtee.  A 
little  iron  hardens  it  and  diminishes  its  tenacity 
and  raalleabilit J.  We  usually  find  trnccs  of  tin 
and  lead  in  it,  arising  partly  from  solder  in  the 
old  Immb  used  in  the  numu&oture,  and  the  lead 
aridng  Itrom  a  iman  quantity  having  been  in 
thpi  copper  Tin  renders  it  harder  and  stiffer, 
and  even  a  ^  per  cent,  alters  its  ductility.  The 
presence  of  lead  renders  it  better  adi^ted  to  the 
lath^  in  oonaequeBoe  of  the  haniuieaB  it  imparts 
to  it.  Pure  brass  without  these  metals  is  very 
ductile,  may  be  easily  drawn  into  thin  wire, 
rolled,  or  extended  by  the  hammer.  A  small 
i|aantityof  sincgitMaTeddithbraee.  TheiU»ove 
loemula  gives  a  golden  colour  ;  a  larger  quantity 
of  zinc  produces  a  greenish  yellow ;  and  when  the 
alloy  contains  more  than  half  zinc,  it  is  bluish 
grey.  The  dendty  of  the  alloy  is  greater  than 
tha  mean  of  that  of  its  oonstttuentSL 

Coi^r.       Zinc         Obwrred  Calcttlstod 

70         SO  8-443  8  390 

80         20  8-940  8-5G0 

Tbmperiag  dimisishes  its  denaitj,  thus  the 


above  of  speo.  grav.  8*94  after  tempering  was  8*92, 
uokher  of  density  dMbeoameSitSa  Thewne 
operation  also  diminishes  the  tenadity  and  hard- 
ness of  brass.  Th*"  !< usity  increases  in  propor- 
tion to  the  copper,  and  may  even  equal  that  of 
copper  itself,  hence  it  varies  between  8*2  and 
8i)5. 

BRASSICA.  A  highly  important  gpnn??  of 
herbaceous  plants,  forming  the  type  of  a  subdi- 
vision of  the  cruciferous  fiamily.  The  genera 
addMonal  to  itself  oonpcised  in  this  subdivirion 
are  sinapis,  morioaadia,  diplotaxis,  and  eruoa. 
The  brasflica  genus  has  entire  stnmen?,  undi- 
vided petals,  an  equal  and  slightly  spreading 
calyx,  a  long,  dender,  and  maay-aeeded  pod, 
spherical  seeds,  and  a  radide  oontahied  in  the 
cavity  of  the  fnlrlcd  cotyledons.  Its  chief  spe- 
cies is  the  oleracea ;  and  this,  inclusive  of  its  nu- 
merous varieties,  is  the  subject  of  our  articles 
Oabbm^  Bobboou^  KoBipRaai,  Bioooou,  and 
Cauliflowir.  Its  species  of  next  importance 
are  oampfistrin,  rajm,  and  napu* ;  and  thcpc  ^re 
the  subjects  of  our  articles  Tvairip  and  Kavk. 
Twenty-five  speeleB  addttkmal  to  these  are  grown 
in  Great  Britain ;  one  of  these,  B.  mcneims,  grows 
wild  on  the  shores  of  the  Isle  of  Man,  and  the 
others  have  been  introduced  from  China,  St. 
Hdena,  Bfinoioa,  and  the  eontinent  of  Europe ; 
and  nine  or  ten  other  species  have  been  described 
by  b  itnnists.  Two  of  the  introduced  species 
have  sihcles  raised  above  the  receptacle  on  short 
pedicels;  and  all  the  others,  like  the  cabbages 
and  the  turnips,  have  ses^  riBdes.  ffiz  are 
perennials;  nine  are  annuals  ;  and  all  the  rest  are 
biennials,  ^nly  one,  besides  the  turnips,  B.  prcn- 
cox,  is  bulbous-rooted;  and  only  this  and  the 
Ohinese,  B,  thSnmaUf  are  ooltlvated  fas  eoono- 
mical  or  praetioal  purposes. 

A  serious  mistake  is  still  general  and  till  of 
late  was  universal,  in  Great  Britain,  as  to  the 
kinds  of  biasrioa  wUdi  are  most  prodnetive  of 
the  oils  USUaUj  oaDsd  rape  and  sweet  oil.  The 
Braxtica  napiu  olei^erns  in  the  kind  which  Bri- 
tish farmers  have  been  accustomed  to  grow  for 
oil ;  but  the  Bruirica  campettrU  ohifera  is  the  kind 
which  yidds  by  in  tiie  hogsot  produoe.  In  Bel- 
gium,  the  latter  kind  is  usually  sown,  about  the 
middle  of  June,  on  a  piece  of  well-manured  gar- 
den ground ;  it  is  transplanted  after  harvest,  into 
goodHSonditlooed  Udds,  wfaioh  have  been  once 
ploughed  after  the  removal  of  the  com ;  in  No- 
vember, it  ?«J  cleaned,  and  either  top-dressed  or 
watered  with  liquid  manure ;  and  it  then  stands 
over  the  vrinter,  blossoms  in  spring,  and  soon 
afterwards  runs  to  seed.  It  would  be  desirable 
for  agriculture,"  says  De  CandoUe,  "  that,  in  all 
countries,  cultivators  would  examine  whether 
the  plant  they  rear  for  oil  is  the  Brauica  oam- 
pt^ru  tMftn^  or  tiie  Bmmea  negnu  clnferus; 
which  can  easily  be  ascertained  by  observing 
whether  the  young  plant  is  rough  or  smooth  ;  if 
hispid,  it  is  the  Brauica  ccunpestrit, — it  glabrous, 
ih»Bnudeaiug»i».  Bxperiments  made  by  Gau- 
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jae  show  the  produce  of  the  first,  oompared  to 
thai  of  the  wooBd,  to  b*  w  i»fi6  to  700."  TIm 
chief  of  the  other  planto  ooltmtod  Ibr  tiie  ex- 
traction of  oi!  frnm  fheir  seeds,  are  specips  of 
tinapis,  camdina^  and  raphatius,  Sinapi*  aUta  is 
didtiTKtod  ill  IIm  T<wg*f  VBdSsr  tlw  nama 
i  and  ^frauMMmrrft    Cbm«^tVia  xz^im  is 

c'lltivated  in  some  prorinccs  under  the  same 
mimes  as  Sinapie  alba  ;  and,  next  to  Jircusica  eam- 
pettru  old/era,  u  the  most  productive  of  the  oil- 
betting  «nuiftvMii  plttrts.    Apkmtm  mtivut 
oUiferui  is  a  native  of  China,  and  is  cultivated  in 
Italy  f  'T  its  seeds.    De  Candolle  ear?,  respecting 
the  whole  group  of  the  oil-bearing  cruciferous 
plsnti,  "Mod  of  thorn,  and  perhaio  iho  whole 
nambar,  an  susceptible  of  two  different  varia- 
tions, the  one  having  a  thin,  slender,  slie^htly 
fleshj  root, — the  other  a  thick  aud  tieshj  rout. 
In  general,  thoao  of  the  fink  kind  baar  »  oMuid- 
erable  quantity  of  aeada,  and  are  cultivated 
throiighant  Europe  as  oleifer'Hi?  vefretables  ;  the 
Others,  on  the  contrary,  bring  few  seeds  to  per- 
;  feotion,  and  are  cnltivitod  in  geneval  ftr  their 
roots,  as  excellent  for  field  or  garden  vcgetablea. 
So  in  the  Bm^mca  oltracea,  the  ^'arietie8  that 
have  a  thin  stalk  are  cultivated  for  their  seeds ; 
,  and  those  that  have  swelled  radicles  are  reserved 
i  for  fitod.  Among  the  tmriatiea  of  the  Brvmea 
campMtrig,  which,  by  reason  of  its  large  seeds, 
appears  to  be  eminently  oleiferouR,  the  colsa  is 
tne  most  productive,  and  has  the  thinnest  root ; 
i  for  the  iffodaoo     the  oil,  the  nita4iafa  and 
common  Naput  brxusica  are  much  lose  useful.  In 
I  the  Brcutica  rapa,  the  navette  with  a  thin  root 
:  is  cultivated  for  its  oiiy  seeds,  whilst  the  turnip, 
I  or  Bramea  rapa  deprtsta,  ia  wed  for  Ibod.  In 
;  the  Brcutica  najnu,  the  navette  with  a  thin  root 
'  is  cultivated  for  its  oil,  ^nd  the  navet  for  the 
sake  of  ita  root.  Lastly,  in  the  Rajphantu  aatiwUf 
the  aana  einamataaee  again  appaaia;  tlit  thin 
roots  constantly  belong  to  the  aanj  aeaded  va- 
1  rieties,  whilst  the  thick  fleshy  roots  are  employ&d 
1  for  culinary  purposes  only. — A  similar  law  may 
be  observed  in  other  crudjfecous  i^ta.  The 
Ctekimria  cmnoraoea,  wliioh  liaa  n  'ntj  laifa 
thick  root,  rarely  brings  any  seeds  to  perfection, 
wlulst  every  other  species  of  cochlcaria  produces 
them  freely.   This  observation  may  be  useful  to 
guide  cnUivaton  in  the  dioioo  of  the  varietiaa 
proper  to  tiy  as  oleiferous  plaata.   If  taken  in  a 
:  more  extensive  sense,  it  may  serve  tf»  throw  some 
'  light  on  the  laws  of  vegetation  in  general,  for  we 
,  know  it  ia  not  oonfined  to  onidiiBvoaa  pfamta 

alone." 

The  Bnueica  oUracra  has  the  singular  property 
I  uf  communicating  fecundation  to  other  species  of 
j  brassica,  and  at  the  aanM  time  being  incapable 
of  reoeivittg  fecundation  from  any.  Ita  poUcn 
has  been  successfully  applied,  not  only  to  other 
:  species  of  brassica,  but  even  to  the  cultivated 
black  radish ;  and  it  has  itself  resisted  the  pollen 
of  an  a|ieoiea  of  bxamicft,  wnd  of  aQ  varifrtiea  ex- 
cept ita  own.   Even  the  odba,  ohoa''naTet,  or 


white  ruta-boga,  Bnunoa  campatrisnapo-brattim, 
andthenavet-jaiineoreoramonydlowmla-bagB,  i 
Bfmmea  oampe$lri*  napo-brtutiea  ruta-hagOy  whkh  || . 
appear  to  be  hv^^rMs  between  Bnuaica  clemm  '  \ 
and  Bramea  rapa,  and  which  poaeeea  atroi^  re-  > 
aenAlaamatothe1brnMr,aBdfaimtepoaivefi>'  I 
cundating  species,  varbtioa,  and  hybridatiueogii- 1 
out  almost  the  entire  ningf  of  the  srenus, — eren 
these  cuinot  fecundate  any  variety  of  Bramm 
oUracea.  All  the  varieties  of  the  different  spe^  i 
ciea,  however,  are  veiy  liable  to  ehange  or  dels- 1 

rioration  from  the  flriral  imprecnatinn  of  other 
varieties  growing  in  their  vicinity,  from  the  car- 
nage of  the  impregnating  pollen  by  bees,  bum 
the  impoveriihrmowt  of  Kprodnotiva  eneiiu  \^  | 
beee  and  other  insects,  from  the  nature  of  soil, 
from  difference  of  climate,  from  degrees  of  moii- 
ture  in  both  air  and  land,  from  diaage  in  tbe 
period  of  oowiiq^  and  ftora  aome  otiier  eiveaBh  • ' 
stances  whose  preoiae  nature  and  modiu  optrandi  | 
have  not  yet  heen  properly  inve?ticrrited.  Judi- 
cious seedsmen  will  never  grow  crops  of  two  w 
rietiaa  of  bnariea  ftr  aead  in  tiie  near  ^khiity  of 
one  another,  and  will  make  a  MvaAil  selection  of 
circumstances  for  the  separate  growth  of  each 
variety. — Horticultural  Ttmuaaumt. — Baddift 
Flander$. — Oardener't  ifa^azin£. — Farmer' i  Maga- 
zine.— SprovUM  Affrietdtw^—Loudon't  EneyUh  • 
p(fdia  of  Planti. — Outlines  of  Meiniih  If'/.-^-nnd--: 
BRASSIN,    The  principn!  winter  and  fatt-a- 
ing  food  of  the  staii-fed  cattle  of  Flanders.  It 
oonaiBta  of  tlw  roott  of  tnmipa,  oanrots,  and  po-  I 
tatoce,  and  the  m^l  of  beans,  rye,  and  book-  j 
wheat,  either  boiled  together  in  a  copper  cal- 
dron, or  first  chopped  together  in  a  tub  and  thea 
maeefated  with  bdling  mler.  TUa  fwd,  m  s  I 
lukewarm  state,  and  in  the  quantity  of  two  pails-  ! 
full  morning  and  evening  to  each  cow,  cen^ti- 
tutee,  with  a  little  wheat-straw  or  barley-strs^, 
the  whole  of  the  ftod  of  ataII*fiideaMie  through-  ; 
out  the  winter ;  and,  in  greater  ^lantity,  with 
the  addition  of  more  meal,  and  sometimes  bruiffcd 
linseed  cake,  it  is  the  only  food  used  for  £stten-  | 
ing  cows  and  oxen.  In  the  vicinity  of  the  brs«- 
eries  of  towna,  gtaina  are  added  to  the  other  ia-  j| 
gredients  of  the  winter-feeding  mixture;  and 
they  occasion  a  large  increase  in  the  cow's  milk. 

BRAWN.    The  piokied  flesh  of  the  boar.  , 
BoaraofanbrBeda,agai^andafaNa,aredaaghlin< 
for  preparing  it ;  but  Uioee  which  are  largest  in 
size  and  deepest  in  the  shoulder,  arc  esteemed 
the  best.   They  are  generally  fed  upon  beans,  aiMi  . 
have  a  miitore  of  eoiphar  in  their  drink,  ail 
are  killed  about  Christmas.  Their  aaroaaw  v* 
boiled,  seasoned,  freed  frnm  the  honM,  gaimnoM, 
head,  and  feet,  formed  into  collars,  pickled,  roUed  , 
up  in  dotli,  and  bonnd  with  ta|M.  Ike  peom  j  j 
method  of  preparation  ia,  as  muoh  as  poanUe, 
kept  a  secret  by  the  manufacturers,  and  pr^ihaWjT 
varies  in  ditfereut  establishments,  and  has  been  | 
altered  and  modified  in  the  general  progreai  of  i 
modem  improvement.  But  the  following  method 
ia  mentioned  in  booka  of  varioua  kinds,  pnUkhwi  1  j 
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during  the  last  eighty  je&rs ;  '  The  bones  being 
I  tekmi  0«t  of  the  llitobei,  the  flesli  it  •prinkkd 

with  salt,  ftnd  bud  in  a  tray,  that  the  blood  may 
drain  off ;  after  which,  it  is  salted  a  little,  and 
rolled  up  as  hard  as  possible.  The  length  ut  the 
'  ooOar  of  Imwii  shooAd  be  as  miidi  at  one  tide  of 
the  bone  will  bear ;  bo  that,  when  roUed  Up,  it 
ma  J  be  nine  or  ten  inches  in  diameter.  The 
collar  being  thus  rolled  up,  it  is  boiled  in  a  cop- 
per or  laige  kettle,  till  it  it  to  tnder  that  you 
'  may  run  a  straw  through  it;  when  it  is  set  by 
I  till  thoroughly  cold,  and  then  put  into  the  fol- 
I  lowing  pickle : — to  every  gallon  of  water  add  two 
'  handfiils  of  salt,  and  as  much  wheat-bran ;  boil 
I  them  together,  dfain  the  Uqwxr  as  clear  as  po»- 
■  pible  from  the  hran,  and,  when  the  liquor  is  quite 
I  cold,  put  the  brawn  into  it."    A  ^ood  collar  is 
i  about  30  lbs.  in  weight.    Oxford  has  the  highest 
repatttUott  to  the  maldiig  of  hrawn ;  hut  Ouiter- 
I  bury  manufactures  the  greatest  quantity.  Droves 
I  of  hilars  come  to  the  latter  city  nbont  the  middle 
^  of  October,  and  are  immediately  placed  aside  to 
&tten,  some  singly,  and  otheit  in  groupa  of  three 
.  and  four. 

'      BRAXY.    A  virulent  inflammatory  disease  in 
I  &hti<ip.    It  particularly  attacks  youn;;  sheep,  has 
usually  a  very  fierce  duunMter,  and,  in  many 
:  dirtriota,  especially  mountainous  ones,  oocasions 
more  loss  than  all  the  other  diseases  to  which 
:  sheep  are  subj^st.  It  is  the  chief  pest  of  the 
\  fhecp  fimns  of  Soothmd ;  and  is  there  very  oom- 
;  Monly  designated,  as  if  par  tjxdience,  the  sickness, 
Hogg,  the  well-known  Eltrick  Shepherd,  distin- 
gnishes  four  varipties  of  it, — thp  hnwi  l  pifkness 
the  sicknestt  in  the  llesh  and  blood,  the  dry  braxy, 
and  the  water  hnxj ;  and  many  of  the  old  8oottish 
shepherds  distinguish  five  varieties  of  it, — reed- 
I  sickness,  small-guts  sickness,  blood  sickness,  flesh 
I  tioknesSj  and  liver  sickness, — and,  when  the  body 

I  ^  of  a  flbesp  whioh  has  jost  died  of  it  is  opened, 
'  they  afifeot  to  be  able  to  determine,  ahnost  at  a 
'   glance,  which  of  the  five  varieties  has  occasioned 

the  death.    The  variety  whioh  Hogg  calls  the 
:  w»tw  bmiy  leens  to  be  the  ohief  one  known  in 
{ '  the  oentre  and  south  of  Knglnnil,  sod  is  there 

I I  ns^ually  designated  red-water.   ^  the  article 

;     K£D- WATER.  , 

j  All  the  varieties  of  biiij  are  inflammations, 
;  I  which  spread  with  fterfid  rapidity  and  power, 

!   attack  most  of  the  contents  of  the  abdomen,  and 
speedily  induce  mortification.    The  abomasnm, 
the  intestines,  the  liver,  the  lungs,  the  diaphragm, 
the  heart,  the  Uaddn,  and  mierlf  ell  the  othw 
parte  of  the  interior  system,  are  sometimes  most 
,  1  visibly  affifcted,  or  even  converted  into  one  pu- 
!   treecent  and  most  stenchy  mass  ot  rapidly  decom- 
poeing  organism;  eome  of  the  leading  parts  may 
'   firequently  be  observed  to  be  more  or  less  affected 
I   before  the  animal  dies;  and  any  of  several  of  them 
I  may  exhibit  poet  m<»iem  deoomposition  more 
than  others,  or  even  to  the  ezelesion  of  the  others, 
\  I  in  eonseqnenoe  of  moffi^ing  circumstances  in 
,  the  disease's  piogreaib«>A«Tea  of  the  postnne  in 

■i  ^   


which  the  animal  dies.  If  a  sheep  sufier  from  a 
mild  fimn  of  the  disease,  or  in  dromnslaneee 
which  exert  a  check  rather  than  a  stimulus,  upon 
inflammatory  action,  the  abomasum  alone  will 
be  found  affected;  if  be  suffer  either  standing, 
or  in  any  other  pontion  whieh  keeps  the  liver  in 
close  contact  with  the  abomasum,  the  liver  will 
be  found  putrid  ;  if  he  die  with  his  h^>ad  down- 
hill, the  cavity  of  the  heart  and  lungs  will  be  full 
of  senun,  and  tiie  fleshy  pajrts  in  the  ncighheiuw 
hood  of  these  organs  will  be  gorged  with  eztm> 
vasated  bl  nd,  while  the  intestines  will  be  pretty 
free  fmm  inflammation ;  and  if  he  die  with  his 
head  up-hill,  and  lie  in  the  same  position  for  an 
hour  or  two  before  dissection,  the  heart  and  the 
lungs  will  he  uninflamed,  the  cavity  within  the  , 
diaphrai^m  free  of  <?prum,  and  all  the  forequarters 
comparatively  sound,  while  the  intestines  will  be 
sofeliBiged  with  senun,  and  the  fleehj  parti  of 
the  flanka  and  head-^oarteii  pntrid  with  inflam* 
mation. 

These  are  the  diversities  of  both  appearance 
and  eanse  whidi  have  g^ven  rise  to  the  popular 
belief  that  braxy  is  of  various  kinds;  and  they 

are  such  as  might  almost  indicate  to  a  perspica- 
cious mind  that  both  the  original  seat  and  the 
noeobgical  eihamoter  of  the  disease  are  in  all 
oases  the  same.  "  The  various  appearances  ob- 
servable upon  opening  the  dead  animal,"  remarks 
Mr.  Hogg  of  Atterstane,  have  led  to  different 
definitions  of  the  disorder, — have  o<M3asioned  dif< 
fierent  parts  of  the  boweb  to  be  assigned  as  the 
place  of  its  commencement,  and  sometimes  dif- 
ferent theorie?  t  n  be  brought  forward  as  to  its 
cause.  The  rapid  ur  tardy  progress  of  the  disor- 
der, liowev«r^--the  position  in  whioh  the  animal 
has  been  lying  previous  to  or  at  its  death, — the 
length  of  time  between  its  dying  and  its  being 
opened, — all  these,  in  a  carcass  rapidly  m<ntify- 
ing,  with  aavsral  other  oonaidBraUons  whidh  | 
might  be  addooed,  do  readily,  in  different  cases,  | 
and  even  in  the  same  case,  in  a  short  time,  and  i 
in  no  small  d^ree,  vary  the  appearance  of  the  . 
infected  organs.  ih»  writer  has  dineoted  aev-  ' 
eral  hundreds  that  have  died  of  rioknasi^has  '  i 
opened  tilt  in  in  stages;  and  in  thf  whole  i 
course  of  this  his  experience,  there  has  not  been 
above  one  case  in  a  hundred  where  it  was  not 
evident  tiiat  the  reed  was,  or  had  been,  the  first 
and  principal  part  affected."  In  a  few  cases,  a 
carcass,  on  being  promptly  opened,  discloses  vio- 
lent inflammation  nowhere  but  in  the  abomasum; 
hk  very  many,  inflammation  can  be  seen  only  in 
the  abomasum,  and  the  blood,  with  evident  ap- 
pearance that  it  began  in  the  abomasum ;  and 
only  in  a  very  few  cases  of  tremendous  virulence 
and  all-pervading  putrefiwtion,  when  the  very 
skin  is  decomposing,  and  serum  il  Willing  out 
upon  the  ground,  or  when  the  carcase  is  so 
dreadfully  decomposed  and  so  horribly  offen- 
rfva  as  to  under  nttempts  at  dissection  or  ex« 
aaination  imposrible,  —  only  in  suoh  extreme 
cases  would  n  canfiil  observer  have  any  diffi- 
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culty  in  MMigiiliig  the  ftbomMran  ta  flw  mt  of 

the  disease. 

Braxy,  then,  is  an  inflammatioa  of  the  abo- 
masom,  reed,  or  fboith  and  fma  atoniadi.  The 
inflammeiioii  geaerallj  flommences  about  the 

pylorus,  or  diict  ot  communication  with  the 
■mall  guts ;  and  rapidly  spreads  over  all  the  folds 
ftttd  inner  ooats  of  the  abomasum.  The  trans- 
miidoa  of  digested  food  throogfa  the  pyloroe  is 
soon  stopped  ;  and  the  heat  and  swelling  of  the 
abomasum  and  its  contents  speedily  increase.  A 
considerable  quantity  of  serum  is  engendered 
about  the  botttfm  of  the  •honuMnm  Ij  the  ooin^ 
menoement  of  the  inflammation ;  and  this  is 
rapidly  augmented  hy  the  progress  of  the  disor- 
der throughout  the  interior  of  the  stomach.  The 
portion  of  fbod  which  was  within  the  abomasum 
at  the  oommenoement  of  the  disease,  is,  in  some 
instances,  found  parched  and  ezsiccatf>(i.  whWe 
both  the  internal  folds  and  the  external  sur£»ce 
of  the  ofgan  oontalning  it  are  a  shapeleN  niMS 
of  serum  and  eztiavuated  blood.  As  soon  as 
the  food  ceases  to  pa'^s  through  the  pylorus,  the 
upper  portion  of  the  intestines  becomes  inflated 
with  gaseous  matter  of  a  strongly  sulphurous 
smell;  and  the  inflammatory  action  ipeodily 
passes  into  this  portion  of  the  intestines  and 
into  such  adjacent  organs  as  suffer  pressure  from 
the  attitude  in  which  the  suflering  animal  is 
pleeed. 

"  Bmxy,"  says  ^Ir.  Carmichael  of  Raploch,  "  is 
not  contagious,  nor  docs  it  early  exhibit  premoni- 
tory symptoms.  The  whole  floclc  seems  safe  and 
weU  at  n^t,  end  nest  morning  twenty,  perhaps, 
of  the  best  (for  the  fattest  nra  notioad  to  fiuil  first) 
are  found  dead,  within  a  small  compass  of  ground, 
with  no  external  marks  of  violence,  and  sdl  lying 
in  nioh  %  ntnation  aa  to  predode  the  possibility 
of  accident,  bnt  all  at  the  aame  time  presenting 
one  and  the  ^aine  appearance.  On  examination, 
the  body  in  found  much  swollen,  and  of  a  ycry 
deep  red  oolour,  partieoho'Ij  the  nde  which  is 
lying  undermost,  the  whole  intestines  being 
higWy  inflamed,  the  membrane  of  fat  envplr.ping 
the  great  gut  extravasated  with  blood,  and  large 
globnleB  of  water  interspersed ;  Mid,  on  turning 
out  the  intesHnee,  a  quantity  of  Mood  and  semn 

is  found  flonting  within  the  body.  The  liver  is 
healthy,  and  the  gall-duct  lull,  the  heart  distended, 
and  the  interior  cavities  tilled  with  coagulated 
Uood,  even  while  the  body  ie  still  warn.  The 
lungs  are  very  much  distended,  and  the  wind- 
pipHJ  full  of  froth  or  frothy  mncns,  resembling 
soap-bubbles^  wluch  are  largely  suspended  round 
the  noetrils.  The  kidneys  an  much  inflamed, 
the  bladder  is  generally  empty,  the  anus-duct 
full  of  very  hard  faeces,  and  the  small  or  anterior 
portion  of  the  intestines  inflated  with  gas.  The 
contents  of  the  stomach,  or  fint  bag,  are  exceed- 
ingly dry  and  compnesed,  while  that  of  the  groat 
gutisquite  iiK«i?t.  n'i  if  fermenting,  with  a  highly 
oflfensivu  Bniull. "  But  the  disease,  though  not 
contagious,  freqnentlj  aasomes  an  endemic  char- 


acter ;  for  it  often  attacks  the  sheep  of  one  fum, 
and  passes  hy  those  of  a  neighbouring  iarrn,  and  I 
sometimes  carries  of  so  many  as  ono-fboith  of  | 
one  large  took,  while  it  soaredly  tonches  aneftsr  , 
of  the  same  fareed,  of  idmSar  age^  and  in  rimilir 

circumstances. 

The  symptoms  of  the  attack  and  of  the  earher 
stages  of  brazy  are  very  often  unobserved ;  and 
even  all  qrm|»toms  intsnnsdiate  between  health  i 
and  death  are  somctim.  s  unnoticed.  Many  theep 
seem  well  r»t  ni<?ht  and  are  found  dead  in  the 
morning ;  and  many  more,  on  being  attacked, 
withdraw  from  the  Hook,  and  oonoealthemsdns  ' 
among  brushwood  or  in  other  shelter,  and  are 
not  missed  or  discovered  before  they  die.  But 
the  symptoms,  when  observed,  are  described  as 
foUowa  hjtheBttrick  Shepherd "The  laai  vt 
end  is  tiie  first  token.  As  the  distemper  advances, 
the  agony  which  the  animal  is  suffering  becomes 
more  and  more  visible.  When  it  stands,  it  brings 
aU  ite  fore-feet  into  the  comi>a8s  of  a  foot;  and 
sometimes  it  continues  to  rise  and  lie  down  al- 
teniatcly  every  two  or  three  minutes.    The  eyei  ' 
are  heavy  and  dull,  and  deeply  expressive  of  its  < 
distress.  The  ears  hang  down ;  and,  when  nune  ' ; 
narrowly  inspected,  the  mouth  and  tongue  are  > 
dry  and  parched,  and  the  white  of  the  eye  in- 
flamed.  The  l>elly  is  prodigiously  swelled,  even  , 
80  much  that  it  sometimes  bursts."   Sir  George 
&  Madcenaie  more  aummarily  daeerihes  the  j 
hraxicd  sheep  as  "  restless,  lying  down  and  rising 
upfrequently,  at  intervals  standing  with  its  head 
down  and  its  back  raised,  and  appearing  to  run  j 
with  pain.**  When  only  one  or  two  eheep  of  a  | 
flook  an  attaidrad  in  the  eourse  of  a  weelc,  they  ; 
not  nnoommonly  are  attacked  in  the  morning, 
struggle  on  all  day,  and  die  in  the  course  of  the 
night ;  bnt  when  many  are  aitaeked,  or  when 
they  seem  to  fldl  beneath  btaxy  as  an  endemic  [ 
pppt,  they  very  oflcn  pa??  through  all  the  phas*^ 
of  the  diseases  in  about  ninety  or  a  hundred 
minutea. 

Any  remedy  for  braxy,  in  the  vast  m^oaity  of  ' 

instances,  is  <  hviously  quite  unavailahle  or  even 
altogether  absurd.    Most  braxied  sheep,  long  be-  ^ 
fore  their  diseased  condition  can  possibly  be  ob-  : 
aerved,  are  iar  beyond  all  posdbility  of  cure.  ; 
Only  very  mild  cases,  which  happen  to  bo  de- 
tected in  the  vcrv  earliest  ?tnc:e'?  o!  the  disease, 
can  be  medicinally  treated;  and  even  these  af-  i 
ford  but  a  forioni  hope  of  aueoees.   A  fakiga  | 
quantity  of  blood  ought  to  be  drawn  from  any  ' 
part  of  the  body,  either  by  notches  made  acroee 
the  under  side  of  the  tail,  or  by  venesection  of  . 
any  of  the  principal  veins,  hut  especiaDy  of  the 
jugular  vein  or  of  Uiat  undiv  the  eye.  An  ounce 
of  Glauber's  eaU",  "r  even  a  handful  of  comm(A 
salt,  dissolved  in  a  quart  of  cold  water,  ou^ 
then  to  be  poufed  down  the anioial*s throat;  and 
on  the  second  day,  a  cl;  t  r  of  broth  with  a  good 
deal  of  salt  ought  to  be  thrown  up  to  clear  !h-> 
lower  intestines,  and  as  much  nitre  as  wLU  lie  on  ; 
a  shilling  should  be  dissolved  in  an  English  pint  | 
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Of  cold  water,  and  given  in  tlirt  c  d'l'^cp,  inorninp;, 
QooQ,  and  evening.  On  the  third  day,  alao,  or 
«Tcn  on  tbe  foarth,  the  clysteriag  and  tiie  dosing 
with  nitre  should  be  renewed ;  and,  if  requisite, 
the  bleeding  may  be  repented.  But  thef<e  reme- 
dies, which  are  the  best  that  have  been  tried, 
wiU,  in  auMt  eaaea,  dttier  totally  ftil,  or  ftt  best 
but  diminish  the  sheep^s  pain  and  slightly  prolong 
its  life;  and.  in  the  fuw  in^t-incea  in  which  they 
succeed,  the  restored  animals  will  be  so  exhaust- 
ed end  feeble  m  to  inomr  every  hamd  of  dying 
from  leumess  and  inanition  in  the  course  of  the 
winter  or  of  early  spring. 

The  proper  treatment  for  braxy  is  obviotisly 
not  cure  but  prevention ;  and  this  can  be  ju- 
diciously attempted  only  through  Mqaeintanoe 
with  the  causes  of  the  disease.  Let  us  know 
what  occasions  braxy,  and  then  shnl!  we  under- 
stand iiow  the  disease  may  be  averted,  One 
eenee  is  boiefeerooi,  changeaUe  weather,  or  rapid 
and  great  transitions  from  firaety  to  fresh,  and 
from  fresh  to  frosty.  Another  cause  is  drinking 
cold  water,  or  plunging  into  %  stream  or  pond, 
or  being  suddenly  drendied  with  rain,  or  being 
chilled  by  a  shower  of  snow,  while  the  body  is 
overheated.  A  third  cause  is  winter-feedincj  on 
hill  pastures  with  a  steep  northern  exposure, 
end  eonsdenbly  ovemm  with  ferns  and  brush- 
wood. A  fourth  eanee  ie  a  sudden  or  oontider' 
able  change  of  pnstnrr.  r  r  from  a  feeding  on  one 
class  of  herbage  or  aliments  to  feeding  on  ano- 
ther and  considerably  diOerent  clu«8.  A  fifth 
CMMe  the  eating  of  very  euoeulent  graas  whieh 
is  loaded  with  hoar-frost ;  and  so  powerful  is  this 
cause,  that  a  night  of  h  >nr  frost,  particularly 
aliout  the  end  of  autumn  and  beginning  of  win- 
ter, ie  very  frequently  followed  on  the  next  day, 
or  within  three  days,  by  very  numerous  and  fatal 
cases  of  braxy.  A  sixth  and  most  viruhmt  cause 
is  the  eating  of  hard,  unwhol^me,  or  indigesti- 
ble eabetanoee ;  and  this  cause  operates  partly  in 
connexion  with  oulpable  neglect  of  the  proper 
care  of  pasture?,  partly  in  connexion  with  inju- 
diciousncss  in  the  kind  or  manner  of  transitions 
from  pasture  to  pasture  in  the  progress  of  the 
seasons :  and  chief  of  all  in  connexion  with  the 
want  of  stells,  tumip-feeding,  or  other  appliancefi 
to  prevent  or  lessen  the  entire  dependence  of  the 
flock  upon  the  lierbage  of  the  hilk  duriug  the 
snows  of  winter.  '<  When  a  deep  snow  1ms  long 
on  the  ground,**  remarks  Mr.  W.  Hogg,  "the 
hunger  of  the  poor  creature  becomes  excessive, 
and  it  catches  at  everything  which  rises  above 
the  frosea  snrfeoe,  such  as  rotten  spiatt,  rotten 
and  half-withered  fern,  rock-fog,  &c. ;  and,  in 
some  situations,  where  it  can  get  at  the  STirface, 
of  the  earth,  it  bares  away  not  only  the  sward, 
bat  a  good  deal  of  clay  and  sand.  Such  unnatu- 
ral and  indigestible  substances  mixing  and  going 
into  the  fitomach  with  the  fot>d,  meet  with  no  ob- 
struction, nor  probably  give  the  animal  any  un- 
easiness, tiU  they  reach  the  last  department 
of  the  stomach.   There  these  oradities  inflame 


the  tender  cnnts  of  the  reed,  the  animal  sickens 
rapidly  beyond  all  conception,  and  sometimes  in 
the  oompass  ofan  hoar  dies."  Asersafli  cause 
— the  last  which  we  shall  name— consists  in  the 
improper  treatment  of  lambs  afler  weaning,  and 
connects  itself  with  the  fact  that  hoggs  or  young 
sheep  are  the  chief  subjects  of  the  disease,  and 
that  wether-hoggs  are  more  liable  to  be  attacked 
than  ewe-h()p!r«  When  weaned  lambs  are  sepa- 
rated from  the  older  sheep,  and  placed  in  flocks, 
or  on  pastures  by  themselves,  they  beoome  im- 
paired in  their  instincts,  and  are  far  less  able 
than  they  would  otherwise  be  to  discern  between 
wholesome  and  unwholesome  herbage.  Wether- 
hoggs  suffer  great  enfeeblement  of  constitution 
from  the  dRMts  of  castration ;  and,  if  not  noux^ 
ished  with  the  most  tender  food  till  they  re-ac- 
quire  constitutional  enerfTT,  have  not  sufficient 
powers  of  digc>8tiun  to  resist  the  irritating  action 
of  many  kinds  of  herbage  which  are  easily  digest- 
ible by  strong  and  healthy  sheep.  Toong  sheep 
which  are  heated  or  exhausted  by  travelling  or  by 
any  other  fatigue,  are  impaired  in  stomach  and 
have  prcdiBpodtion  to  dimse  until  they  reattain 
ease  and  composure. 

Each  of  these  causes  suggests  a  correlative 
means  of  prevention.  A  shepherd  ought  to  be 
well  acquainted  with  the  best  prognostications 
of  .  weather,  and  to  provide,  by  remoTsls  of  the 
f\ru:\:.  nnd  other  mean.s,  as  fully  as  the  condition 
of  the  lann  will  perrnit.  nrrainst  the  refrigerations 
and  excitements  uf  great  and  sudden  anticipated 
meteorological  changee.  All  care  ought  to  be 
used  not  to  heat  a  flock  by  hard  driving  or  other- 
wise during  cold  weather  ;  and,  when  any  heat- 
ing has  occurred,  care  should  be  exercised  to 
prevent  sudden  cooling.  Any  pasture  which  has 
a  steep  northern  exposure,  or  which,  in  other 
respects,  is  so  situated  as  to  make  long  retentions 
of  cold  and  hoar-frost  during  the  short  days  of 
winter,  ought  not  to  be  depastured  except  during 
a  steady  continuance  of  open  and  oomparatively 
genial  weather.  Transition.s  from  pasture  to 
pasture,  especially  at  the  close  of  autumn,  ought 
to  be  either  of  a  gentle  or  of  a  gradual  kind,  and 
never  so  vident  as  from  eoft,Baodiarine,and  suc- 
culent herhaj^c  to  a  hard  and  bristling  sward  of 
bents.  On  every  evening,  which  indicntes  hoar- 
frost, or  early  in  the  morning  succeeding  a  night 
in  which  hoar^fhwt  has  formed,  the  hogge  ought 
to  he  removed  from  their  lairs  to  higher  and 
open  ground  till  the  hoar-frost  disappears.  Se- 
dulous and  skilful  diligence  ought  to  be  practised 
to  oadicate  all  ferns,  heath,  and  brushwood  from 
sheep-pastur  t  •  i  a  the  natural  heihege 
by  means  of  draining  and  other  arts  of  georgy, 
and,  occasionally,  to  alter  and  improve  the  quality 
of  the  aggregate  growth  of  grasses  by  artificiid 
sowings.  The  young  of  a  flodc,  whenever  cir- 
cumstances and  sound  economy  will  pc  rmit,  ought 
to  be  pastured  with  the  old;  all  weaned  lambs 
ought  to  be  protected  from  overdriving  and  ex- 
haustion; and  all  wether-hoggs  ought  to  reeeiTe 
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special  favour  and  considerable  tenderness  of 
treatment  tiU  the j  beoome  oonfiniMd  in  oomti- 

tutional  strength.  Other  preventatives  of  a  gen- 
eral kind,  exerting  a  protecting  influence  against 
all  or  several  of  the  causes,  are  the  giving  of  salt 
to  young  sheep,  especially  when  fuddenly  ibifled 
from  fresh  to  dry  food, — the  erection  of  stells  of 
sufficient  capacity  to  suit  the  needs  of  a  flock, — 
and  especially  the  prompt  and  plentiful  supply  of 
saoooknt  fi)od,-^umipe,  whenerer  they  cut  be 
obtained,  and  at  least  some  oll-caka  along  with 
hay.  In  fact,  the  want  of  tumips  np"n  Tipltuid 
itore-farim,  and  the  ]) refusion  of  them  for  sheep- 
feeding  upon  duunpaigu  mixed  fiuma,  li  a  fiiot 
which  of  itself  affords  nin^tenths  of  a  complete 
explanatirn  r  f  tlie  phenomenon,  that  hraxy  is  ab- 
solutely desolating  among  the  hills,  and  is  rarely 
witnessed  upon  the  plains.  The  Ettrick  Shep- 
htitd  proaottnoM  toniipa  aa  infkUibla  aatidolft 
against  the  progress  of  the  malady;"  and  Mr. 
Oarmichael  says,  Turnips  arc  so  Hpnoficial  to 
hoggs,  besides  improving  the  soil,  and  requiring 
Um  extent  of  paatuie-groand,  tint  eveiy  ttore^ 
master  should  attempt  the  raising  of  them ;  even 
one  half-acre  of  good  turnips  to  every  twenty 
hoggs,  with  a  few  rations  of  bay,  are  excellent 
prefentives  of  hmxy.''^Maekena«  on  tkeJ)imm 
of  Siiup^^Bog^*  Shepherd!*  (?ttufe.— IF.  Ifogg'i 
Prize  Essat/  on  fira.rf/  m  (he  Tmnmrti'ong  of  t/te 
Highlaiul  Socidjf. — Papa-  bjf  Mr.  Carmichad  in 
Quarterly  Jaunud  of  Agriadtwe. — A  Lanuiur^ 
mutr  Farmer's  Trtatite  on  Sheep. — Spo&ner  on 
Sheep.—Joumd  ^  the  M^/ul  AjfriettUural  Society 
of  England. 

BEAZIL-WOOD.  A  red  dye-wood  obUined 
firain  diffwent  spedee  of  GMalpinia  growing  in 
the  Brazils  in  South  America  and  in  the  West 
Indies.  Several  varieties  are  known  in  com- 
merce. 1.  The  proper  brazil-wood,  said  to  be  de- 
rived firom  Ceualpinia  oi^inala;  and  aomeHmee 
called  Pemambuco  or  Femarobuca-wood  from  the 
province  of  Brazil,  where  it  is  collected.  2,  The 
Brasiletto,  obtained  from  0.  JiraiUiaigut  and  Crw- 
ta,  which  growa  In  Jamaioa  and  other  parte  of  the 
West  Indit  s.  The  f<mner  is  the  moet  highly  yi^ 
lued.  3.  The  Sappan  or  Sampfen  wood,  obtained 
from  C.  Sappan,  possesses  properties  analogous  to 
thoee  of  the  bramefeto;  aa  does  also  4.  Nicaragua 
or  peach  wood.  Brazil-wood  is  nenriy  inodorous, 
has  a  slightly  sweetish  taste,  and  a  pale  red  co- 
lour, when  newly  cut,  but  which  becomes  deeper 
by  exposure  to  air.  It  is  hard,  and  heavier  than 
water,  to  which  lattw  it  imparte  its  oolouring 
matter.  It  contains,  besides  a  colouring  matter 
called  hrojiiltn,  an  essential  oil,  having  the  taste 
and  odour  of  ^tepper,  free  acetic  acid,  acetatuti, 
and  other  ealts.  A  decoction  of  brasil-wood  pro- 
duces a  red  precipitate  with  protochloride  of  tin, 
and  a  dark  vioK^t  with  sulphates  of  copper  and 
iron.  The  principal  use  of  Brazil-wood  is  in  dye- 
ing ;  a  red  lake  is  prepared  from  it.  It  it  also 
an  ingredient  of  rod  ink.  Its  colours  are  but  of 
little  pennanency,  fiMUag  by  the  anflueaoe  of  air 


Bii£AD. 

and  light  Soap  and  alkali  change  them  into  a  i 
dark  Una  or  purple. 

BRAZING.  The  soldering  together  of  e<5?« 
of  iron,  copper,  brass,  &c.,  with  an  p.H  \v  <"<fiisist- 
ing  of  brass  and  zinc,  sometimes  with  a  iitlle  tm 
or  silfer.  The  sorfhoes  to  be  thns  united  mait 
be  filed  perfectly  bright,  and  not  be  soiled  with 
the  fingers  or  in  any  other  way.  The  granular 
or  nearly  pulverulent  alloy  is  usually  wetted 
with  a  paste  of  gronnd  borax  and  water,  appUsi 
in  this  state,  dried,  and  then  exposed  carefullrto 
1  right  igrution  at  a  clear  forge  fire.  Some  work- 
men encloee  the  part  to  be  soldered  in  a  day 
lute,  bat  ottim  praftr  iMviag  ituneonned,  that 
they  may  see  when  the  solder  has  flowed  ftefiy, 

and  ont'Ted  into  all  the  ^enri'S. 

BilEAD.  A  food  prepared  from  the  meal  or 
flour  of  the  oereaUa*  by  kneading  it  together  with 
water  into  a  doQ|^,  and  exposing  it  to  the  action 
of  heat,  or  baking  it.  There  are  two  princi{>al 
kinds  of  bread, /(rrm«i/^rf  or  Ifn-eiud^  and  »«/«•• 
mented  or  unUaeeiied.  For  the  fermented  or  lea- 
vened bread,  the  dough  ie  first  made  to  nndaigo 
a  kind  of  fermentation  by  the  addition  of  leaven 
or  dough,  which  is  already  in  a  fermenting  ?tat«. 
or  of  yeast.  The  tirst  is  more  uncertain  and  slow, 
and  is  apt  to  impart  n  sour  taste.  Tbe^eMry 
fermentation  seems  to  be  an  alcoholic  fermeati* 
tion  of  the  same  nature  as  that  of  «acchariiM» 
matters,  by  which  alcohol  and  carbonic  add  are 
generated,  wMoh  latter  remains  endoeed  in  nail 
bubbles  by  the  toughness  of  the  gluten,  aal 
thereby  raises  the  dough.  The  latter  i-s  lh?n 
again  kneaded  over  with  some  fresh  flour,  mould- 
ed or  shaped  into  different  forms,  and  after  hav- 
ing been  kept  fat  a  diort  time  in  n  warm  plaoe 
to  induce  a  new  fermentation,  Vy  which  they 
swell  up  to  ahotit  double  their  original  sire,  they 
are  then  baixd  or  subjected  to  the  action  of  beat 
in  an  oven,  by  whieh  they  still  more  enlarge  \ij 
the  dilatation  of  the  enolosed  carbonic  acid,  and 
become  light  and  porous.  Along  with  carboaic 
add  traces  of  alcohol  are  at  the  same  time  pro- 
dueed,  but  not  in  saflloient  quantity  to  be  wortfi 
collecting  for  economical  purposes.  By  the  pM- 
ary  fermentation  vi<&  onir  "x  prrti'm  of  the  amy- 
Iiim  posses  into  the  saccharine  state,  and  from 
thence  into  carbonic  add  and  alcohol,  but  a  no- 
tual  notion  seems  at  the  same  time  to  take  plaoe 
between  the  rest  of  the  aniylura  and  the  gluten, 
by  which  they  lose  their  tenacious  and  glutinous 
character,  and  become  more  palatable  and  d  gest- 
ible.  This  diange  is  still  more  inexeaaed  by  tb«; 
subsequent  baking,  which  puts  a  stop  to  all  fur- 
ther fermentation  or  change  by  exposure  to  the 
elevated  temperature  and  the  evaporation  uf  a 
great  portion  of  the  water.  Good  fermeatsd 
bread  can  therefore  only  lie  made  of  such  flenr  a? 
contains  a  snfTicicnt  quantity  of  gititcn.  oth<r- 
wise  the  bread  becomes  heavy,  unpalatable,  and 
indigeetible.  Wheaten  floor  alTorda,  in  this  poiBt, 
the  best  bread,  an  ]  n  :  e  or  less  of  it  is  genersDy 
added  to  other  kinds  of  flour  lor  fieimentedbnal 


1 

il 


II 


Digitized  by  Google 


BREAD. 


517 


VoIUqk  in  the  art  of  bddBg  if  nMTO  Mieiitial 
I  thaato1m'ff«adMprofKHrtioftof  floiurukdwftter. 

That  proportion,  however,  cannot  be  r(^?Tn!ator} 
I  hy  any  oertain  rules  *,  fur  it  varies  with  the  di- 
Tenitj  of  soil,  cUamtef  years,  seasons,  twd  grind- 
'  'mg.  Thflve  are  MOM  kinds  of  flour  which  imbibe 
precisely  three-fourths  of  their  w-ifrht  of  water; 
and  others  which  iiiibil)e  only  halt  their  weight. 
'  That  flour  is  always  beet  which  imbibes  the 
greatest  quantity  of  water;  of  ooafM  the  method 
I  of  discovering  the  quality  of  the  flour  is  abun- 
dantly simple.    Merely  take  a  oertain  quantity 
of  flour,  and  observe  how  much  ?rater  it  requires 
temakea  good  paate.  Bread  made  of  good  flour, 
is  about  five-sixteenihs  heavier  then  the  quantity 
of  flour  which  it  contains;  of  course  it  retains 
nearly  one  half  of  the  water  employed  in  forming 
the  doagh.  These  veniU^  heweier,  are  by  no 
means  uniform ;  they  depend  BOt  only  on  the 
quality  of  the  flour,  hut  on  the  manner  t  f  em- 
ploying it,  on  the  skilful  regulation  of  the  heat  J 
of  the  oven,  and  a  variety  of  other  ciroumstanoes. 

9f  ¥Krioae  mixtnree  of  one  kind  of  flour,  less 
supplied  with  azotised  nrntter,  with  another 
which  is  richer  in  this  material,  the  equilibrium 
ot  the  food  which  from  meteorological  causes  pre- 
vailing in  any  partioolar  ooantrf  ,  may  not  have 
reached  the  proper  standard,  may  be  effectually 
restored.  The  wheat  of  Kngland,  for  example, 
is  inferior  to  that  of  the  continent  of  i^urope, 
and  of  America.  It  mhj,  however,  be  improved 
by  an  admixture  with  foreign  flour,  or  with  oat- 
meal, barley  or  beans  ;  and  in  this  state  it  will 
be  found  to  form  palatable  bread.  It  is  in  the 
predominance  of  glutia  over  tiie  other  uetised 
materials  that  wheat  owes  its  superior  power  of 
detaining  the  carbonic  acid  engendered  by  fer- 
mentation, and  thus  communicatiog  to  it  the 
vesicular  spongy  structure  so  characteristic  of 
goodbrend.  Bjr mixing one^hiid of Gsanda floor 
with  two-thirds  of  maize  a  very  good  loaf  is  pro- 
duced, and  when  equal  parts  of  flour  and  oat- 
meaX,  or  of  barley,  or  of  peasemeal,  are  employed, 
palstaUe  bread  is  the  reenlt."  Bee '  Bzperimen- 
tal  Researches  on  the  Food  of  Animals^*  Bj  fL,  P. 
Thon;^  m  M  I>.  Londou:  1846. 

The  method  of  making  hottseh<dd  bread,  prao- 
tised  by  our  bakers,  is  thus :  To  ft  peek  of  flour 
add  ft  haadflll  of  salt,  a  pint  of  yeast,  and  three 
quarts  of  wntor  ;  the  whole,  being  kneaded  in  a 
owl  or  trough,  will  rise  in  about  an  hour ;  it  is 
then  moulded  into  loaves,  and  put  into  the  oven. 
For  Freooih  bveed»  take  lialf-a-bushel  of  fine  flour, 
ten  ^gs,  and  a  pound  and  a  half  of  fresh  butter, 
into  which  they  put  the  same  quantity  of  yea.st, 
with  a  manchet,  and  tempering  the  whole  mass 
with  new  milk  pret^  hot,  leave  it  half  an  hour 
to  rise,  after  which  they  make  it  into  loaves  or 
roll?*,  and  wash  it  over  with  an  effg  beaten 
with  milk :  care  is  taken  that  the  oven  be  not 
too  hot 

**  Hr.  Henry,  of  Manchester,"  says  the  anther 
laat  q[iioted,   in  the  end  of  kst  oentuxy,  sog^ 


gested  the  idea  of  mixing  dou^  with  carbonate 

of  soda  and  muriatic  acid,  so  as  to  disengage 
carbonic  acid  in  imitation  of  the  usual  effect  of 
fermentation ;  but  with  this  advantage,  that  the 
int^rity  of  the  flour  was  preserved,  and  that  the 
elements  of  the  eommon  salt  required  as  a  sea- 
soner  of  tlio  bread  were  thus  introduced,  and 
the  Rait  formed  in  the  d  neb  The  result  of 
my  experiments  upon  the  bread  produced  by  the 
noHon  of  hTdrooUorie  add  opon  oarbonate  of 
soda,  baa  been,  that  in  a  sack  of  flour  there  was 
a  difference  in  fnvour  of  the  unfermentcd  l)read 
to  the  amount  ut  ao  lbs.  13  oz.,  or  in  round  num- 
bers, a  sack  of  flonr  would  produoe  107  loaves 
of  unfermented  bread,  and  only  100  loaves  of 
fermented  bread  of  the  same  weight.  Hence  it 
appears,  that  in  the  sack  of  flour  by  the  common 
prooeseef  bakii^,  7  loav«»,  or  6^  per  cent.,  of  the 
flour  are  driven  into  the  air  and  lost.  An  im- 
portant question  now  ari^s  from  the  considera- 
tion of  the  result  of  this  experiment :  Does  the 
hm  arise  entirely  from  the  decomposition  of 
si^ipr,  «r  is  anj  other  dement  of  the  flour  at- 
tacked  ?  It  appears  from  a  mean  of  eight 
analyses  of  wheat  flour  from  different  parts  of 
Europe  by  Vauquelin,  that  the  quantity  of  sugar 
oontdned  in  floor  amonnte  to  5'fll  per  cent. 
But  it  it  obvious  that,  as  the  quantity  loet  hf 
baking  exceeded  this  amount  by  nearly  one  per 
cent.,  the  loss  cannot  be  accounted  for  by  the 
removal  merelf  of  the  ready-ilnmed  sugar  of  the 
flour.  We  must  dther  ascribe  tliis eitm  loss  to  the 
conversion  of  a  portion  of  the  gum  of  the  flour 
into  sugar  and  its  decomposition  by  means  of  the 
ferment,  which  is  highly  probable,  or  we  must 
attribute  it  to  the  notion  of  the  yeast  npon  an- 
other element  of  the  flour;  and  if  we  admit  that 
yea.st  is  generated  during  the  panary  fermenta- 
tion, then  the  conclusion  would  be  inevitable, 
that  another  dement  of  the  flonr,  bedde  the 
sugar,  or  gum,  has  been  affected.  For  Idebig 
has  well  illustrated  the  fact  that  when  yeast  is 
added  to  wort,  ferment  is  formed  fixMn  the  gluten 
oontained  in  it,  at  the  sMne  time  tiiat  the  sugar 
is  decomposed  into  aleohd  and  carbonic  acid. 
Now,  in  the  pan;iry  f^'rrnentation,  which  is  pre- 
cisely similar  to  the  fermentation  of  wort,  we 
might  naturally  expect  that  the  gluten  of  the 
flour  woTild  be  attacked  to  reproduce  yeast. 

"  A  \v]Kilcsnme  and  pal<itrib1c  brerif]  mar  be 
produced  by  the  employment  of  ammoniacal  alum 
and  carbonate  of  ammonia,  or  soda,  as  a  substitute 
for  yeast.  In  this  process  the  alnm  ia  dcetroyed 
by  the  heat :  the  bread  is  vesicular  and  white, 
and  rises,  accordinsr  to  the  judgment  of  the  baker, 
as  well  as  fermented  bread.  It  is  obvious  that 
none  of  the  ingredienta  added  can  affect  the 
integrity  of  the  oonaHtnents  of  the  floor;  an 
occurrence  which  may  possibly  happen  in  the 
preparation  of  bread  by  the  common  process  of 
formentation,  aa  baa  been  shown,  even  to  the 
aaotiaed  principles  of  the  flour.  The  disadvan- 
tages of  aad»  a  deterioration  is  saflicienUy  evi* 
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daut,  if  w«  v!«w  these  prinoiptei  m  Um  iouree  of 
nntrition  in  flour. 

"  A  good  method  of  making  unfcrmented  bread 
ia  to  take  of  flour  4  pounds ;  seequicarbonate  of 
soda,  (super-carbonate  of  the  shops,)  320  grains ; 
hydrochloric  acid,  (spirit  of  salt  or  mariatio  add 
of  thi!  -^hops,)  G\  fliiiil  drachms;  coraroon  salt, 
300  grains ;  water,  3.')  ounces  by  measure.  The 
soda  ia  first  mixed  with  the  flour  very  intimately. 
Tk«  salt  it  dinolvttd  in  the  water,  and  added  to 
tho  acid;  the  whole  being  then  rapidly  mixed 
as  in  romraon  baking.  The  bread  may  either  be 
baked  in  tins  or  formed  like  cottage  loaves,  and 
Aonld  be  kept  firam  one  to  two  hoare  in  the 
oven.  Should  the  bread  prove  yeUow,  it  ia  a 
proof  tliat  the  soda  has  been  in  excess,  and  in- 
dicates the  propriety  of  adding  a  small  additional 
portion  of  acid ;  the  aold  varying  somewhat  in 
strength.  The  same  prooess  may  be  employed 
in  raising  the  oth«r  miztare  previou8l|)r  reoom- 
mended." 

We  have  hitherto  considered  bread  as  made  of 
the  floor  of  wheat ;  but  there  are  many  other 

f;\riiinc?nu5  vcjrctables,  from  the  seeds  or  roots  of 
which  salutary  and  pleasant  bread  can  be  pre- 
pared. Oaten  bread  is  commun  not  only  through- 
out Sootland,  bnt  in  Lanoadiire,  and  several  of 
the  northern  counties  of  England.  "  When  it  is 
proposed,"  says  Dr.  Thomson  in  the  work  above 
referred  to,  "  to  malce  a  loaf  of  oatmeal  and  flour, 
the  common  oatmeal  ahoald  be  silted  so  as  to 
obtain  the  finest  pwtion  of  the  meal,  r  it  may 
be  ^onnd  to  the  proper  consistence.  This  should 
be  mixed  thea  with  an  equal  weight  of  best  flour, 
flana^inn,  lltir  example,  and  lermented.  I  have 
not  ioooeeded  in  making  a  good  loaf  with  a 
smaller  ani'^'Mnt  of  flour  than  one  half,  although 
I  have  tried  it  in  various  proportions.  If  we 
were  to  attempt  to  raise  oatmeal  without  an 
admiztnre  with  flour,  in  oonseqnenee  of  the 
absence  of  glutin,  that  principle  which  retains 
the  carbonic  acid  of  fermentation,  we  should 
obtain  uuly  a  sad,  heavy,  doughy  piece  of  moii>L 
floor.  This  fbnn  of  bread,  it  appears  to  me»  and 
to  many  who  have  examined  it,  would  be  n  great 
improvement  on  the  hard,  dry  oat-cakes,  so  much 
used  in  the  more  unfrequented  parts  of  our 
eoontxy.** 

In  baker*s  bread,  vnlch  is  always  whiter 
thin  homemade  broail  sinall  quantities  of  alum 
are  sometimes  mixed  into  it,  with  the  view 
of  whitening  or  Uaachiog  it.  The  smallest 
quantity  for  this  purposa  is  from  3  to  4  wnoss 
to  a  sack  of  flour,  or  240  lbs.  of  flour,  but  it  is 
increased  in  proportion  to  the  inferiority  of  the 
flour.  If  BO,  it  must  be  considered  as  an  in- 
jofioot  addition,  oooa^oning  oonsUpation,  Ac. 
Another  article  occasionally  employed  in  bread- 
makinfT,  in  order  to  make  it  lighter,  .and  to 
neutralize  any  acid  that  may  have  been  formed, 
is  oarbcoate  of  ammonia.  It  being  entfaraly  dis- 
sipate by  heat,  its  use  may  be  considered  per- 
fectly hannless.  Ofii\jorlottsadttltentionsy  small 


quantities  of  solphate  of  copper  are 
times  to  have  been  added  to  bread  in  ordo*  to 

improve  its  colour.  The  most  nefarious  adulte 
ration  of  bread  consists  in  the  addition  of  certain 
insipid  and  oolourlem  earthy  substances,  with  a 
view  of  increasing  its  weight,  such  as  pipe-clay, 
porcelain-clay,  chalk,  plaster  of  paris,  &c.  All 
these  adulterations  are  easily  detected  by  incine- 
ration in  a  crucible,  by  which  they  are  left  behind, 
and  may  be  examined.  For  oidinaiy  porposss, 
the  experitnent  may  be  performed  by  dissipating 
a  portion  of  the  bread  over  a  coal  fire,  on  a  fire- 
shovel,  when  the  adulterations  are  left  behind. 

In  times  of  soavoity,  many  attempts  liave  been 
made  to  compensate  in  the  frant  of  com,  by  the 
substitution  of  other  vegetable  substances,  in  the 
fabrication  of  bread.  For  this  purpose,  recourse 
has  been  had  to  the  herb  ra^twft,  the  thi«&  root 
of  which,  when  taken  out  of  the  ground,  is  soft 
and  viscous,  but  becomes  hard  in  a  shr^rt  time, 
and  may  be  preserved  in  that  state  for  years, 
without  changing,  or  requiring  the  slight^t  care. 
This  root  is  easily  ground,  and  yields  a  fine  floor, 
wliich  h:i>  nn  agreeable  taste  resembling  that  of 
a  nut.  From  the  acorn,  too.  a  kind  of  inejil  is 
produced  which  makes  excellent  bread,  provided 
that  a  little  barleymeal  be  mingled  with  it,  to 
counteract  its  astringent  qualities.  M.  Par- 
mentier  extracted  the  farina  or  starch  of  the 
bryony,  the  iris,  gladiolus,  ranunculus,  futnaria, 
arum,  diacanoolttii^  mandn^^ra,  oolchicam,  fiU- 
pewbgda,  and  h^boros,  and  the  roots  of  the 
gramen  caninum  arvensc.  It  is  '>n!y  n<>rj»«c\r7 
to  cleanse  these  roots,  to  scrape  and  pound  them, 
and  then  to  sock  the  pulp  in  a  considerable 
quantity  of  water :  a  white  sediment  is  depo^^ited, 
which,  when  washed  and  dried,  is  a  real  starch. 
M.  Parmentier  converted  these  difl'erent  starches 
into  bread,  by  mingling  them  with  an  equal  por- 
tion of  potatoes  rednoed  Into  pulpy  and  the  ordi- 
nary dose  of  wheaten  leaven  :  the  bread  had  oo 
bad  taste,  and  its  quality  was  excellent. 

Rice  bread. — Rice,  though  one  of  the  roughest 
and  dric>t  of  farinaceous  vegetables,  is  fDiivertcd  by 
the  /imencans  into  a  very  pleasant  breitd.  The  pro* 
eess  b  as  follows  {—The  grain  is  fint  waAed  hy 
pouririp  water  upon  it,  then  stirring  it,  and  chanci"]!? 
the  wat^r  until  it  be  sufficiently  cleansed,  ibc 
water  is  then  drawn  off,  aiid  the  rice,  after  being 
sufficiently  drained,  is  put«  while  yet  damp,  into  a 
mortar,  and  betten  to  powder;  it  it  then  completely 
dried,  and  passed  through  n  common  hair-sieve.  The 
flour,  thus  obtained,  is  generally  kneaded  witk  a 
small  proportion  of  ^dian  corn-meal,  and  boiled  into 
a  thickish  consistence;  or  sometini  -  it  i<  niixeil  with 
boiled  potatoes,  and  a  small  quantity  of  leaven  and 
Halt  is  added  to  the  mass.    When  it  has  fermented 
sutBciently,  tlie  doogh  is  p«it  into  pam,  sod  phMtd 
in  an  oven.  The  braul  made  hv  thi<> 
and  wholesome,  pU-u>Iiij,'  to  '^i  .  w  ,i  I  airreeaMe  to 
the  taste — But  nee  tiour  will  ujake  excelleui  breaJ, 
without  the  addition  of  either  putatoeK,  or  any  imi  I ' 
of  meal.    Let  a  sufTipient  quantity  of  tbe  flour  be  I 
put  into  H  kneading  trough;  and  at  tlie  same  tine  | 
let  a  due  proportion  of  water  be  boiled  in  a  caUiro!  ' 
into  which  throw  a  few  handfuis  of  nee  in  gnin,  sad  I 
boilittitti»bfeak.   This  fonus a thiek  sad m»  \, 

Jl 


ittbstanee,  wUdi  is  poured  upon  the  isar,  mi 
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wMe  h  kneaded  irith  » nrixtara  of  adt  and  leaven: 

the  dou^  is  then  covered  with  ^^-arm  dotbs,  and 
left  to  ri«e.  In  the  process  ot  fermentation,  this 
douj^,  firm  at  first,  becooies  liquid  as  soup,  and 
seema  quite  incapable  of  facing  wrought  by  the  band. 
To  obmte  tbia  ineoDTenienee,  the  o«en  it  heated 

whiU-  tlir  (lLiui.'h  !-•  ri>!i;i;,  a;:*!  when  it  has  attained 
a  proper  temperature,  m  tinned  box  is  taken,  furni-^hed 
mth  a  handle  long  enough  to  reach  to  the  end  of  the 
oven-  a  little  water  is  poured  into  this  box,  which 
is  then  tilled  with  dough,  and  covered  with  cabbage 
leaves  and  a  leaf  of  paper.  The  box  is  then  com- 
Butled  to  the  oven,  and  anddaoly  raveraed.  The 
bent  of  the  oven  prevenla  the  doiqih  fhiai  apreading, 
and  keeps  it  in  the  form  which  the  box  has  g-ivcn  it. 

Maize  bread  Maize  bread  m*y  be  made  of  good 

quality  bv  a  small  admixture  of  flour.  For  tbia  pur- 
pose. It  ^Iioiild  be  reduced  to  a  fine  meal, — finer  than 
is  usual  in  America.  It  may  then  be  mixed  with  one- 
third  it*  u  t  iK'!  I  of  be«t  flour,  and  fermented  in  the 
iiaual  way.  When  thus  prepared,  the  best  maize 
bread  ia  always  dark  eoUnirod,  and  eannot  be  nade 
nuirh  lighter  thnii  rnar--f  wheat  bread.  The  shade, 
Aowever,  i^  M>iiicwbat  dtlferent  from  that  of  wheat, 
as  It  iodines  more  to  •  yoUow  tint.  We  may  be 
quite  certain,  however,  when  we  see  what  is  called 
maize  bread  poMessed  of  a  white  colour,  that  it  con- 
tain- [[HI cii  more  than  one-third  its  weight  uf  ^sheat 
dour  ouxed  with  it.  £ven  when  one  half  ita  weight 
of  wboot  flour  ia  added  to  it,  llw  dark  coloar,  cbar. 
acteristic  of  maize,  i-  retained. 

Potato  ireud. —  I'otatoes,  mixed  in  various  quan- 
tities with  flour,  mako  A  wholesome,  nutritive,  and 
piaoeont  bread.  Oyogi^who  has  been  atyled  the 
roatie  Socrates— >reeoaiaiends,  that  potatoea  welU 
boiled  and  carefully  peeled,  hhuuhl  be  put  into  a 
kneading  trough,  covered  with  boiling  water,  and 
bruiaed  till  they  be  converted  into  a  kind  of  loup  ol 
erjtinl  ronsistence  throughout.  A  half,  a  third,  or  a 
fourth,  of  tkis  soup,  mixed  with  the  flour  ot  wheat, 
makes  a  bread  of  an  excellent  tafto*  Military  and 
nutntire.  In  Saxony,  potatoite  are  prepared  for 
bread  in  ^tm  following  manner:  —  The  larpreet  are 
c'lo-en,  and,  after  being  peeled,  are  grated  v-m  y  fine, 
and  put  into  a  milk  pail.  Cold  water  is  then  poured 
vpon  them,  in  which  they  are  allowed  to  remain 
twenty-foti'  hoii--.  The  water  i?  then  prmrt'i]  off, 
and  fienh  water  m  p4)ured  on  tbem  again:  and  Ihis  is 
repeated  till  the  water  which  is  drawn  off  be  as  pure 
aa  thai  taken  fom  the  u>ring.  The  potatoea  are  then 
pot  into  B  wblte  Hnen  eloth  to  be  drained,  after  which 
they  are  spread  upon  a  plate  till  dry,  Tliry  nrc  thi-n 
reduced  to  a  fine  powder,  atid  mixed  with  equal  por- 
tiooa  of  wiieaten  dour,  and  with  aa  much  leaven  as 
is  usually  employed  for  the  same  quantity  of  flour. 

BREADCORN.  Grain  used  as  the  stftple  of 
bread.  The  principal  breadoom  of  cold  climates 
Is  Uilqr  and  «ttt;  of  toi&pcnito  oUmatM,  wheat 
and  maize ;  and  of  hot  oountricB,  rice. 

BREAD-FRriT  TREE,— b.jtanicaily  Artooar- 
fUM.  A  genua  of  onuuuental,  OTergreen,  fruit,  and 
tlmlMr  tfeet,  of  the  ottlle  ftmity.  It  abooadB 
Arottghout  the  South  Se&  Jdaadi,  and  in  vari- 
ous ports  of  the  East  Indies  ;  and  is  of  great 
eoonomicftl  value,  for  various  purposes,  but  par- 
ticularly Ibr  ili  flndt  «m1  ito  timbor;  tad  ii  is 
caltivaied  tlto  in  the  West  Indies.  Two  spe- 
cies have  been  introrlaccd  to  the  hothouses  of 
Great  Britain ;  and  six  other  species  have  been 
•dentifieally  described.  The  tene  <«  ciil4eaved 
^peeies,  ArtocarpuM  indsa,  WBS  Introdttoed  ftom 
the  South  Sea  Islands  in  1T93 ;  nnd  it  comprises 
a  variety  called  the  nut-bearing,  A,  u  nmei^tra.  | 


The  Jaoa  tree  or  entire-kaved  speoiei,  Arioearpue 
integrifolia^  was  introduced  from  East  Indies 
in  1778;  and  it  includes  a  variety  called  the 
variable  -  leaved,  A.  i.  heUrophjfUa,  Six  W.  J. 
Hooker,  howevw,  tUnke  that  aU  theae  are  only 
varietiea  of  one  ipeoies,  that  both  cut  and  entire 
leaves  Tnay  frequently  l)o  f  nmd  on  the  same 
plant,  and  that  diversities  in  the  liavour  and 
quality  of  the  froit  probably  depend  upon  oulti- 
vation.  The  entire  -  leaved  species  or  variety 
usually  p^ow<^  to  the  hoi^rlit  of  about  60  feet  or 
one-sixth  more  than  the  cut-leaved  kind ;  and  it 
commonly  baa  a  trunk  of  from  8  to  12  feet  in 
diameter.  8em»  of  ita  iowen  are  stameiiibnnis, 
others  pistiliferous ;  and  both  are  produced  on 
the  same  hmnchlet,  the  former  chiefly  on  the 
aides,  and  the  latter  towards  the  extremity.  The 
fruit  la  a  moiioated  perioaii»,  ai^  la  very  far 
from  being  uniform  in  shape.  The  dfldiy||art 
of  the  fruit  is  readily  eaten  by  all  t}ie  poor  and 
middle  dames  of  the  natives,  ajid  forms  a  chief 
part  of  their  food;  and  it  ia  Telidmd  by  aome 
Europeans  on  aoooont  of  its  lumnons  awaatnen, 
but,  f  T  n  timo,  or  till  they  become  accustomed 
to  it,  18  much  disliked  by  others  on  account  of 
its  very  strong  and  offensive  tmelL  Aghastier, 
in  hia  work  on  diet,  mya  thai  it  is  apt  to  increase 
the  srcretion  of  bile,  and  that,  when  frequently 
eaten,  it  produces  dyspepsia.  The  Cingalese,  on 
wh<Me  island  the  tree  grows  most  plentifully,  and 
attains  the  gieateat  rise  and  perftotion,  nae  the 
fruit,  at  particular  times  of  the  year,  ub  a  chief 
article  of  their  food,  instead  of  bread  and  rice  ; 
and  they  also  use  the  unripe  fruit,  both  when 
abont  the  idaa  of  an  oatri«li*a  agg  mid  wImb  abont 
the  size  of  a  cocoa  nut,  either  in  a  pickled  state, 
or  cut  into  slices  and  lK)iled,  or  fried  in  palm  oil. 
The  fruit  of  another  Indian  species,  Artooarptu 
puieteeiu,  ti  also  eaten  mndh  hy  thenadTos ;  and 
it  has  the  singnhur  property  of  causing  a  diar- 
rhoea, which  53  cnrod  hy  the  root  and  bark  of  its 
own  tree.  When  the  fruit  of  Artocarptu  integri- 
jUia  lies  rotting  under  the  tree,  it  emits  an  ex- 
ceedingly disgusting  odonr,  and  affords  support 
to  hundreds  of  curculionidae,  staphylinidete,  and 
forficulffi.  In  Aml>oyna,the  bats  greedily  devour 
the  fruit ;  and,  by  passing  its  seeds  unchanged, 
greatly  aztand  the  pvopaiation  of  the  tree. 
The  sap  or  milk  of  this  species  is  used  for  making 
a  very  viscid  birdlime.  The  titnlx^r,  when  ex- 
posed for  a  considerable  time  to  the  air,  acquires 
an  appeanmaa  vatjdmilar  to  mahogany ;  and  it 
is  used  both  fn  eonitniotiiig  homes  and  maUag 
furniture. 

BEKAD-NUT,  — botanicaliy  Brosimtm,  A 
genua  of  ornamental,  evergreen,  West  bidlan 
fruit-ahrnbs  of  the  nettia  tribe.  Two  species, 

alicagtr^im  nnd  spiirium,  were  introduced  to  Bri- 
tish hothouses  from  Jamaica,  during  the  latter 
half  of  kst  oentnxy;  and  both  of  theae  nraally 
grow  to  the  height  of  about  six  feet  Another 
?ppcie?,  microcarpum,  was  introduced  about  eight 
years  a^.  The  very  remarkable  vegetable  pro* 
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duction,  caQed  by  English  travf  llers  the  cow- 
trt)e,  by  the  inhabitants  of  the  C&raocas  Palo  de 
Lcche,  and  by  Humboldt  Oalaetodendron  utU^ 
hM  iMen  thoaght  hj  tome  natuimtists  to  be  a 
species  of  bread-nut.   See  the  article  Cow-Tree. 

B  RE  AD-  ROOT,— botan  i  cal  ly  Psora! m  e^ulnUa . 
A  hardy,  esculent,  tuberoua-routed  plant,  of  the 
elitori*  Babdivitioa  «f  the  butterfly 'flowering 
portion  of  leguminous  tribe.  It  grows  to 
the  height  of  about  a  foot,  and  carries  a  blue 
flower  in  June  and  July.  It  is  cultivated  in 
KOTth  Amerioa  m  «a  eeoolent;  and  wee  intio- 
duced  to  Great  Britain  firom  Iffissoari  in  181 1. 
Ptirsh  dcscribea  it  in  his  Flom  Atnurinanw  Sep- 
tentrionalis. 

BREAK.  Land  ploughed  the  first  time  after 
it  has  lalii  two  or  more  yenrs  in  grass. 

BREAK -FURROWING.  The  rib-ploughing 
of  stubble-land  with  porous  soiL  Only  the  alter- 
nate furrow-slice  is  turned ;  and  this  is  so  depos- 
ited on  the  a^^oining  tpaoa  tiiat  tlie  stubbles  of 
the  very  thin  turned  slice  are  applied  to  those 
of  the  unturned  one.  The  stubbles,  by  this 
method,  have  sufficient  circulation  of  air  to  de- 
oompoM;  and  the  poroua  aoU  ia  preTented  fiNMn 
being  too  much  pulverized  bj  tbe  aotioa  of  froit. 
See  the  article  Plocqhiso. 

BEEAKINQ.  The  reducing  of  an  animal  to 
a  state  of  subjection ;  and,  in  |Mtftienlar,  the  ao- 
customing  of  a  young  colt  to  the  saddle  or  the 
yoke.  The  foal,  immediately  after  being  weaned, 
ought  efery  day  to  be  handled  and  partially 
drnsed,  and  oeeadomlly  led  about  and  asade 
fast  with  the  halter.  After  the  second  winter, 
the  colt  may,  for  days  in  succession,  be  accns- 
tomedf  during  an  hour  or  so  a-day,  to  a  small  bit 
of  euoh  a  construction  as  will  not  hurt  his  mouth. 
If  he  is  intended  fiir  ordinary  fiunHbrau^t,  he 
may  be  accustomed  to  piece  after  piece  of  the 
harnessi. — allowing  hitn  t  i  l>e  well  used  to  one 
piece  before  subjecting  him  to  another  piece,  and 
reeerving  the  bilind-winkera  to  the  hut  A  few 
days  after  he  has  become  accustomed  to  all  the 
harness,  he  may  be  yoked  into  a  team,  with  one 
horse  betore  him,  and  another  horse  behind  him, 
and  all  attached  to  a  mere  empty  cart  or  wag- 
gon ;  he  ought  not  to  be  further  urged  thaa  by 
the  strain  of  the  other  horses,  and  by  an  occa- 
sional patting  and  vocal  encouragement  \  and 
after  he  beghia  to  paU  with  the  other  hoiaeS) 
which  he  will  do  in  the  court^L  of  a  few  days,  or 
of  perhaps  the  very  first  day,  the  waggon  may 
receive  a  gradually  incr^ising  load,  to  make  him 
exert  his  muscles,  and  acquire  the  habit  of 
draught.  AUseTefsfyaadlnfliotioaof  palnand 
use  of  forcible  means  ought,  from  first  to  Last,  to 
be  most  carefully  nvoidcd.  Backing,  which  is  by 
far  the  most  diliicult  part  of  his  work,  must  not 
be  thought  of  till  he  has  leomed  todraw;  and 
it  must  be  taught,  first  without  any  thing  what- 
ever bcin;^  attached  to  him, — next,  with  a  very 
light  cart, — next,  with  a  light  load  or  heavy  cart, 
tt,  with  A  heavy  load,— -and,  all  thnrnghj 


with  studious  care  not  to  liurt  his  mouth  with 
the  bit.   Blinding  him  vhile  teaching  him  to 
back  must  not  be  thought  of,  unless  be  prove  ob- 
stinate and  restiTo;  and  not  even  then,  imlrti 
all  methods  of  coaxing  and  adroitery  should  fail. 
Prompt  and  unifonn  obedience  will  afterward.^ 
be  best  inculcated  by  firm,  st^dy,  kind,  unifonn  ^ , 
treatment^  and  with  a  very  infireqnent,  but  snart  \ 
and  8e?ere,  use  of  tbe  whip  or  goad.  Refractori- 
ness, restiveness,  and  all  the  other  varieties  of ' 
vicious  habit  in  horses  are,  in  all  instances,  more  j 
or  less  produced  by  oniel  uage.  A  bland  and  ; 
soothing  manner,  combing  with  steadily  com-  . 
manding  tone,  will  subdue  any  colt  and  train  • 
him  to  a  cheerful  performance  of  any  work.  Even  ', 
when  a  colt  is  unusnaUtf  revftiTe,  and  opposes  | 
with  high  and  pertinacious  q>irit  the  earlier  at-  ^ 
tempts  t')  fiibjugate  him,  a  combination  <.f  \.\t\A- 
ness  and  firmness  may  very  speedily  tame  hixo,  - 
while  a  single  act  or  two  cf  harshnwwi  mi^  i 
drive  him  into  prolonged  rebellion,  and  pexhaps  | 
permanent  viciousnoss.    When  a  young  farm- 
horse  is  wanted  for  the  saddle  as  well  as  f  r  the 
yoke,  he  ought  to  receive  his  first  lesson  when  in 
the  team,  and  ought  to  be  flrst  mounted  by  the 
person  who  has  been  accustomed  to  feed  him. 
The  breaking  of  hor«es  for  the  carriage  and  the 
chase,  is  the  work  oi  regular  practitioners  or 
'  breaikers^*  and  therefere  does  not  demand  fttan 
us  any  particular  remark.  Yet  we  may  say  that, 
while  the  method  nf^unlly  pnirti?od  by  breakers 
is  unquestionably  good,  it  might  be  mateiiaUy 
improved  by  studying  ^  aatoral  aetion  of  tiie 
horse,  and  especially  by  discarding  much  of  its 
harshness,  and  infusing  into  it  a  conaiderahls 
addition  of  bland  though  firm  kindness. 

BREAST-PLOUGH.  An  implement  for  paring 
off  the  sward  or  tur(  in  thin  flfioee,  from  the  snr> 
face  of  any  piece  of  grass  land.    It  is  also  called 
a  paring-spade,  a  dcnsbarc.  and  a  flaughtcr-spade. 
It  was  originally  constructed  to  work  somewhat 
like  a  plough,  moA  to  be  pushed  forward  by  the 
breast  of  a  man.   It  consisted  of  a  cutting-iron, 
about  eight  or  nine  inches  long,  and  having  one 
of  its  sides  turned  up  to  cut  the  turf.   The  iroa 
was  fixed  to  a  pole  bending  upwards,  about  fiie 
or  six  feet  in  length,  fortced  at  the  upper  end, 
and  having  a  crutch  '  i'  cross-handle  mortised  in- 
to the  forks ;  and  the  workman  placed  his  brsest 
against  the  crutoh,  and  puAed  ferward  the  im* , 
{dement  so  as  to  pare  and  out  the  tnrH  The 
breaft  plough  now  in  use  is  so  constructed  as  to 
be  pushed  forward  by  means  of  a  board  or  of  | 
woollen  pads  attached  by  straps  to  the  front  of 
thethif^;  aadithasaourvsdsbaft,aadisps»- , 
vided  with  a  cross  hilt  which  the  workman  grasps  , 
so  as  to  guide  his  op<jrations.    Workmpn  usually 
break  the  pared  turt  into  pieces  of  nearly  uni- 
form siae  by  mere  wrenches  of  the  In^lemeat; 
they  sometimes  follow  one  anotiber,  in  an  exten- 
sive piece  of  work,  in  the  same  sort  of  order  as  ■ 
body  of  mowers;  they,  in  most  cases,  find  tbe 
I  working  of  the  breast  plough  very  hatd  Ubour; 
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^  and,  idim  tbe  Iftnd  »  beeet  witii  finne  w  root- 
j  weedi^  Umj  xeqaire  to  be  men  of  tlM  most  fttb- 

j  j  Ititic  powers.   See  the  article  Pakiko. 
'      BRECCIA.    A  conglomerate,  composed  of  an- 
gular fragments  of  rocks  imbedded  in  or  oemented 
bj  lifioMMU,  flakuwHM^  «r  ftmgiiioiis  mstter,  is 

I  termed  breccia.    In  many  instances  t!>?  frag- 
ments and  cement  are  so  firmly  united  that  the 

j  I  rock  nxsLy  be  broken,  cut,  and  polished  as  a  whole. 
M  See  OonttMaiEAn. 

I I  BRECK.   A  braadi  or  gap  in  a  hedge. 

'     BRKECHIN.   The  part  of  a  draught  horse's 
I  harness  which,  while  attached  to  the  saddle  and 
1 1  hooM  on  ib*  Aftfloi  omUw  liim  to  prah  back 
.  the  OMt»  or  ether  vflltiole»  to  whioh  he  ie  bev* 
neesed. 

I  {     BREED.   A  variety  of  any  kind  of  live-stock, 
.  particularly  of  the  horse,  the  ox,      iheep,  and 
'  the  swine.   Baoh  breed  is  distingoished  from 
I  (.ith'T  breeds  by  some  invariable  characteriBtics. 
,        BHKKI)ER.     A  stock  farmer,  or  an  occupant 
1    of  a  mixed  larui,  who  employs  much  time  and 
'   oepitil  IB  the  breeding  sad  reeriog  of  livestock, 
j    and  who  uses  care  either  to  improve  faulty  breeds, 
I   or  to  preserve  g»od  OMO  from  degenerating.  See 
'    next  article. 

BRBEDING.   The  ert  of  mpidly  multiplying 
and  of  improvii^  domeitio  enimals.  Some  weal- 
I  thy  and  patriotic  landlords  expend  much  wealth, 
great  patriotism,  and  not  a  little  labour  and 

I  eeienoe  iaimpvoviivlooalbreedeof  fi've-ekock,  in 
,  introdooiBg  eaperior  breeds  from  other  districts 
'  and  countries,  and  in  indoctrinatinrr  the  tijrri 

cultural  cummunity  with  enlightened  priuciplee 
: ,  in  the  art  of  breeding ;  bat  such  men  are  bene- 
'  fai^rs  of  their  ooantry  rather  than  breeders,  and 

il  must  be  viewed,  rather  as  patronizing  the  art  of 
breeding,  than  as  taking  part  in  an  v  of  its  ordi- 
.  I  narj  cares  and  toils.    Profeesioaal  toxmers,  who 

*  j  fadMor  for  pffollt»  nre  the  onlj  tme  olnis  of  pno- 
|1  tical  breeders ;  and,  while  agricultural  improvers 

I I  desire  such  breeds  as  promise  to  be  most  bene- 

*  fioial  to  a  whole  country,  practical  &nners  desire 
[  iodi  u  will  Tidd  the  lai^st  amennt  of  profit  in 
^ ,  the  pirticular  circumstances  of  their  respective 

j  farms.  A  ^vipe  pmctica!  brrcder  rep'nrds  hi??  livr 
I  j  stock  as  an  important  portion  of  his  property, 

*  aad  esaddols  tlM  trsetaisat  and  tlie  inersBse  of 
it  with  n  diieot  vieir  to  the  obtaining  of  the 
largest  possible  remuneration.  He  consi  lerR  the 
nature  of  his  (arm, — whether  dairy,  pastoral,  ara- 
ble, or  mixed  i  its  locality ;  the  amount  and 

[  qofity  of  its  pestorege;  the  oharaetsr  of  its 
'  soil;  the  adaptations  of  its  climate,  exposures, 
'»  and  elevations;  the  degree  and  kind  of  its  re- 
!  sources  for  the  support  of  stock  in  winter  and 
,  I  spring ;  the  raerkets  to  which  it  has  the  moot 
mdy  access ;  and  the  varieti^  and  ooropimliTO 
value  of  pastoral  produce  for  which  these  mar- 
<  kets  maintain  a  demand,    lie  will  decide  who- 
j  thersheep*waUlc,  or  the dury,  or  grazing,  or  »ooiii> 
bination  of  objects  promises  to  be  most  suitable ; 
I  and  will  sdeotoail^saohpriaoiple  of  breeding  as 
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subserves  the  department  which  he  adopts.  ''The 
best  beast  for  him  it  thnt  whioh  suite  his  ftrm  • ! 

the  best  ;  and,  with  a  view  to  this,  he  studies,  or  | 
ought  to  sttidr.  the  points  and  qualities  of  his  ] 
own  cattle,  and  those  of  his  neighbours.  The 
dniiymaa  will  regurd  the  qiumtitjr  of  miBc,  the 
quality,  the  time  that  the  cow  continues  in  milk,  ; 
its  value  for  the  production  of  hiitter  nnd  cheese, 
the  character  of  the  breed  for  quietness,  or  as 
being  good  nnrses,  the  predisposition  to  red- 
water,  garget,  or  dropping  after  calving,  the  na- 
tural tendency  to  turn  overrthing  to  rmtriTnent, 
the  easiness  with  which  she  is  fattened  when 
given  up  as  n  mUker,  and  the  proportion  of  food 
nqnisite  to  keep  her  in  full  milk,  or  to  fatten 
her  when  dry.    The  grazier  will  considrr  the 
kind  of  beast  which  his  land  will  bear,  the  kind 
of  meat  most  in  demand  in  his  neighbourhood, 
the  eaily  matnrity,  tiie  qnioknces  of  ihttening  at 
any  age,  the  quality  of  the  meat,  the  parts  on 
which  the  flesh  and  fat  are  principnily  laid,  afid, 
more  than  all,  the  hardihood  and  the  adaptation 
of  oonetitttttoii  to  the  oKmate  and  soiL**  (Twatt.) 
The  sheep-farmer  will  act  on  analogous  princi- 
ples with  reference  to  sheep, — making  his  seleo-  i 
tions  in  adaptation  to  the  situation  and  character  j 
of  his  fkrra,  and  with  a  tiew  to  pvodnoe  in  wool  | 
or  in  carcass  ;  the  breeder  of  hogi  will  consider 
the  adaptations  of  hi<?  ro?onrcos  to  (vne  brrf^d 
rather  than  to  another  ]  and  the  mixed  breeder  j 
win  take  eoooimt,  not  only  of  the  times  of  his 
farm  for  supporting  partionhir  h&Dde  sad  breeds  j 

of  domestic  anirnnls,  but  of  the  be<=t  Tnpthnd<5  of 
so  economizing  it  as  to  maintain  the  most  pro- 
ductive balance  between  the  different  kinds,  | 
and  the  most  powerfti]  reoiproolty  npon  the  • 
tilixing  (if  tlie  soil  for  the  produce  of  grain. 

The  art  of  breeding  live-stock  for  profit  is  very 
laborious  to  both  body  and  mind.    The  purchas-  i 
ing  of  proper  stodc  in  the  best  markets^  the  001-  i 
lecting  of  them  from  different  districts  into  one 
&rm,  the  managing  of  the  offFprinc  stock  from 
birth  to  maturity,  and  the  disposmg  of  the  sur-  ! 
pine  in  the  moot  remnnerating  markets,  involve  | 
great  bodily  exertion ;  and  the  care  of  the  large 
capital  requisite  for  the  enterprise,  the  doubt 
whether  the  outlay  for  two  or  three  years  may  j  i 
be  equivalent  to  the  risk,  the  uncertainty  as  to  .  j 
the  porehased  slook  producing  a  progeny  as  good 
m  rhnrarter  ns  themselves,  the  daily  pnlicitiidc 
in  rearing  the  progeny  to  maturity,  the  fear  of  ' 
disaster  from  the  attacks  of  disease,  and  the  ap-  | 
preheneioaofloesfromthefldlof  prloee,inpoee  j 
a  large  degree  of  labour  and  trouble  on  the  mind. 
Any  man  m  ho  begins  to  be  a  breeder,  therefore, 
ought  to  have  great  powers  of  both  bodily  and  , 
mental  endartnoe;  nor  will  he  ever  be  likely  to  ; 
ei^oy  much  success,  unless  he  also  possess  a 
large  judgment  and  an  enterprising  spirit.  A 
breeder  who  cultivates  any  sort  of  stock  which 
he  esn  most  easily  procure,  or  who  vean  it  with 
little  trouble  or  with  merely  routine  oare,  has  no 
right  to  eipect  any  cenaiderable  remunoiation. 
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A  tiioroughly  prosperoiu  bnedof  leleeto  hli  atock 

wiih  much  discrimination,  readily  expends  labour 
and  money  to  f  Main  at  a  diRtnnce  a  better  animal 
than  he  oan  procure  at  hand,  keenly  observes  the 
prtefcicM  or  notes  the  principles  of  ottier  taooenful 
hreeders,  sad  omits  no  praotioal  precaution,  how- 
ever minute,  for  securinfr  (excellence  in  the  pro- 
geny, averting  disease,  and  effecting  a  plump, 
early,  and  ample  maturity. 

The  nstunl  progress  of  the  Mt  of  breeding  is 
well  illustrated,  by  Mr.  James  Dickson  of  Edin- 
bnrgh,  in  a  supposititious  case,  which  we  shall  here 

;  transfer  to  our  pages.  "  The  securing  of  the  | 
greatest  profit  in  braeding  with  the  ksst  labour, 
consists  in  procuring  that  breed  which  will  at- 
tain the  greatest  weight  and  maturity  in  the 
shortest  time,  and  on  the  least  quantity  of  food. 
On  observing  the  progress  of  ^fffrent  individaals 
of  the  same  breed  of  cattle,  every  breeder  may 
have  noticed  that  some  individuals  fatteri  q'liclter 
than  others  under  the  same  treatment ;  aud  were 
the  eSitfle  of  dLffierent  bne^  tlie  dafftnuot  in 
the  progress  of  fatness  would  probablj  be  the 
more  striking.   Results  so  obvious  cannot  fail  to 

I  rouse  the  inquiries  of  the  breeder.  How  is  it 
that  animals  of  different  breeds,  or  individuals  of 
the  same  breed,  fttieii  fksttf  than  otherst  They 
all  receive  the  same  attention  aud  care,  food  and 
comfort.  On  inspcctinjr  the  subject  Tn^re  clo'^ely. 
the  breeder  discovers  that  those  aiiimais  which 
improve  ftstest,  are  the  moot  beaatiM  to  iqipear- 
anoe,  and  most  handsomely  formed.  Oat  of  re- 
gard for  them,  he  has  a  desire  to  handle  and  fon- 
dle them,  when  he  makes  a  new  discovery — ^he 
finds  fhnt  their  skins  feel  agreeable  to  the  touch, 
are  loose,  and  easily  laid  hold  of.  Their  bodies 
are  soft  and  fat,  am!  h>^  can  pr*:>s5  his  fingers  into 

I  the  flesh,  which  springs  back  again  in  an  elastic 

I  tnaiiner.  He  can  also  asoertain  the  same  proper- 
ties in  the  parents  of  the  respective  cattle  which 
have  thus  t  xhihitrd  them  ;  and  when  he  has  made 
this  observation,  he  has  made  another  discovery. 
He  thereby  learns,  that  cattle  possessing  certain 
good  and  nsefal  properties,  have  the  power  of 
imparting  them  to  their  progeny.   He  becomes 

I  convinced  that  good  properties  are  hereditary; 
and,  by  a  parity  of  reasoning  and  observation,  he 

I  oondndestiiat  bad  properties  are  also  hereditary. 
He  tkersfbre  retaiua  the  breeding  stock  which 

'  possesses  the  good  properties,  and  disp<>ses  of  the 
rest  which  possess  the  bad,  and  fills  up  their 
I^aee  with  *«™«3t  possessing  properties  noiilar 
to  the  first.  His  mind  having  thus  been  awak- 
ened to  the  proper  cotir'^c  to  be  pursnpd  in  lir-Td- 

I  ing,  he  perseveres  in  the  selection  of  the  best 

I  animals,  and,  in  the  oonrse  of  time,  his  experience 
and  taste  eorreot  the  defects  which  may  exist  in 

i  even  the  minuter  properties  of  his  animals.  Some 
of  these  minute  defects  may  not  exhibit  them- 
selves for  some  time,  even  for  years ;  but  when 
thegr  do  appear,  the  animals  hnTing  them  are  re- 
moved, and  those  only  cherished  which  have  pre- 
served all  the  good  properties  to  the  latest  period. 


"Having  thoa  procofsd  that  breed  whiAsft- 
tains  the  greatest  wdght  and  maturity  in  the 
shortest  time,  and  on  the  least  quantity  of  fxd, 
not  al^olutely  but  relatively  to  other  breeds  ^for 
it  is  perhaps  not  in  the  power  of  man  to  ftsUon  ! 
an  absolutdy  perfect  breed  of  cattle,  which  thsss 
qualification <«  would  indicate)  the  breeder's  next 
oousideratiou  is  how  to  preserve  the  good  proper- 
ties which  have  been  aoqoirsd  in  his  catUei  lUi 
consideration  will  be  early  impressed  upoa  hhn, 
for  he  knows  that  the  possessif  n  i  f  nny  good  thing 
is  but  a  fleeting  acquisition  ;  for  he  sees  that 
others  more  than  he  cannot  retain  a  good  thing 
permanently,  for  ererything  beeomea  the  mon 
evanescent  the  purer  it  is.   He  finds  this  to  be 
true  iR  remird  to  cattle.    The  p  <od  properties  j 
gradually  disappear,  one  after  another.  The 
more  mfaiute  properties  disappear  firs^  aa  it  wsr 
stealthily,  before  he  is  aware  of  their  disappesr- 
ance.    He  finds,  to  his  amazement  and  embar- 
rassment, that  his  cattle  are  undergoing  an  evi- 
dent change  for  the  worse.  They  are  ^*"'*—^'>g 
smaller,  they  are  more  tender,  more  eadlj  hart  ^ 
by  change  of  food  and  weather ;  tht  y  <:bow  symp- 
toms of  internal  disease,  aud  some  even  die  in 
spite  of  his  attempts  to  preserve  them.  He  be- 
oomes  alarmed,  he  asoribes  the  ohange  periiapi 
to  some  temporary  change  in  the  atmo^tpherc.  to 
some  epidemic,  which  will  pass  away  with  the 
season ;  and,  at  all  events,  he  cannot  ascribe  the  | 
mismanagement  on  Ins  part,  as  a  cause  of  the  > 
disheartening  change.    He  is  not  conscious  of  | 
having  deviated  from  the  exact  line  of  conduct 
which  has  hitherto  led  him  to  prosperity  and 
fame.  He  finds  Umsslf  in  n  dilemma.  If  he  I 
continues  as  he  has  latterly  proceeded  in  his  roe-  ; 
thod  of  brt  t  ding,  he  fears  tluit  the  vabie  of  the 
cattle,  upon  which  he  has  bestowed  so  much  care, 
and  of  whoee  beantiM  appearance  he  is  justly 
proud,  will  decline  every  year.   It  is  no  estj  | 
matter  for  a  breeder  to  extricate  himself  ont  of  ' 
such  a  difficulty.   The  many  conjectures  which 
he  forms  to  account  for  the  unfortunate  change, 
the  epidemio  among  the  rest,  hnve  mow  kot  bis 
confidence,  and  he  begins  to  distrust  his  later  , 
manaf?t>ment,  and  attempts  to  discover  an  error 
of  judgment  or  of  practice.    But  although  aa 
error  of  judgment  or  of  praetios  had  pradttosd  As  ' 
effects,  its  immediate  connexion  with  them  may 
not  be  very  apparent;  and,  at  all  events,  he  is 
reluctant  to  acknowledge  that  it  is  easy  to  tc- 
ooont  fbr  so  great  a  chrage  as  has  taken  plseeia 
his  stock.   He  caimot  conceive  that  a  pursuanos  , 
of  the  same  plan  which  ba?  perfected  his  animak 
can  at  any  time  be  detrimental  to  theo.  U* 
resolves,  however,  to  proceed  in  jfhtors  with  <^ 
cumspection.  The  first  precaution  which  he  uses  ,  > 
is  to  change  his  breeding  ptocV .  in  that  line  wh-^ 
progeny  have  shown  the  greatest  change.  He 
purchases  a  bull  irom  the  best  bre^fd^r  in  the  ^ 
ooanty.  This  is  at  least  n  safe  stepw  Oaesaa- 
parison,  his  eyes  are  opened  to  the  lamentable 
iact»  that  his  present  fisvoorite  hull  which  his  |i 
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jiwwuwd  hit  stock,  is  not  so  perfect  aa  other 
people's,  nor  whftt  he  hat  iMfen  had;  he  it  fitk 

enuugli,  but  R(K>m3  bound  together,  and  is  small. 
Ue  resolves  that  he  shall  ^ervp  n<>  moro  of  his 
own  cows,  but  he  puts  hiiu  to  a  cow  which  he 
has  bought,  in  order  to  mark  the  x«aalta  of  the 
double  chan;;e  which  he  is  about  to  effect  by  in- 
tr.;<incir.-  a  fresh  bull  and  a  fresh  cow  into  his 
stock.  The  results  prove  better  than  his  ezpec- 
tationi.  He  tried  Uie  experimente  in  doabt,  but 
he  exults  in  the  results,  because  he  is  in  the  way 
of  regaining  his  lost  stuck.  The  fresh  hreed  ex- 
hibits the  siae,  strength,  hardiness,  ail  the  good 
qualities  of  hie  beet  aidnab.  Ho  now  sees  the 
necessity  of  changing  at  intervals,  the  Uood  in 
breeding  cattle,  in  order  to  mnintnin  them  in  that 
high  and  palmy  state  which  imparis  the  greatest 
plmie  and  profit  to  the  breeder.  He  is  con- 
naoed  thai  without  aehanga  of  Uood  in  its  con- 
stitution, or,  in  other  words,  without  crossing, 
DO  breed  of  «aUle  can  maintain  its  health  and 
usefalnese. 

"ConTiiioed  though  he  be  of  this  poeition  in 

rr  T-.ri  to  crossing  in  the  same  breed,  still  he  na- 
turally asks  hiniself  Will  nny  kind  of  crossing 
produce  similarly  lavourabie  rc>*ult8  ?  Were  any 
boB  or  eow  used,  wo«ild  their  progeny  be  as  per- 
fect as  that  of  the  crosses  whidx  he  has  just  used! 
Xo  reasonin*:?  can  satisfy  any  man  in  the  matter ; 
experiment  alone  must  answer  those  qiiestions. 
Bet  having  already  made  experiments  and  suc- 
ceeded, he  may  try  others.  He  bnys  a  hull  of 
any  breed  different  from  his  own.  He  puts  him 
to  one  of  his  best  cows.  The  re«ult  proves  al- 
IDMt  a  ftilnra.  The  progeny  is  no  doubt  strong 
and  haidy,  but  it  is  coarse,  and  b]r  no  means 
an  improvement  on  his  own  breed.  Such  an  ex- 
periment shows  that  he  should  not  rely  on  a  con- 
fessedly inferior  bulL  He  then  finds  that  the 
crossing  of  bfeeds  most  nol  be  oandwled  in  an 
indiscriminate  manner,  that  a  snpsiior  boU  is 
neccseary,  and  that  a  superior  cow  cannot  seairr 
him  against  disappointment  when  coupled  with 
an  iaftriiv  bttU. 

He  will  try  anoChar  aiperiment,  the  converse 
of  the  Ust.  He  now  }my^  a  cow  of  a  different 
breed  from  his  own,  and  puts  his  best  bull  to  her. 
TIm  result  is  mneh  superior  to  the  last  experi- 
ment. The  progeny  is  not  so  fine  as  his  own 
pure  hreed,  hut  it  is  superior  to  its  mother.  It 
proves  a  rapid  grower,  kind  feeder,  has  a  good 
figure  and  hardy  constitution.  He  is  encouraged 
to  proceed  a  little  fiuiher— ha  puts  a  fine  bull  to 
i  cow  of  this  cr  He  is  still  not  disappointed; 
the  progeny  is  st  1 1 1  not  so  fine  as  his  own  pure  breed, 
hot  it  approaches  nearer  in  similarity  to  it  than 
the  fiist  eross;  and  prooeeding  in  this  manner 

generations,  he  ultiroatdiy  finds  that  the 
coarse  breed  merges  into  his  own  As  he  is  still 
in  the  held  of  experiment,  he  tries  the  effect  of  a 
hnU  of  a  different  breed  from  Us  own  with  a  eow 
which  is  a  cross  between  a  coarse  cow  and  a  fine 
bull  of  his  own.  Instead  of  tha  cross  improving 


as  it  did  with  the  fine  bull,  it  is  decidedly  worse 
ataok  its  sire.  He  reoeifus  no  enooungonent  to 

proceed  in  this  direction.  These  latter  cxperi* 
ments  prove  to  him,  that,  were  it  possible,  from 
the  course  of  events,  that  no  superior  cow  could 
be  obtained,  a  superior  bull  would  in  time  laisa 
a  stock  similar  to  himself  from  a  cow  of  a  diffei^> 
ent  hreed  ;  and  that  this  crm^^  ^hniild  either  re- 
main as  it  is,  because  it  is  certainly  a  good  cross, 
or  it  will  merge,  by  means  of  a  superior  bull,  in- 
to his  own  pure  Iweed;  but  that,  by  an  inlbrior 
bull,  the  cross  degenerates  at  once." 

In  the  present  state  of  improvement,  however, 
no  man  requires  to  pass  through  the  progress  of 
breecKng,  from  a  lo#  to  a  prime  condition ;  nor 
even  while  modern  improvement  \v:;s  advancing, 
did  any  one  man  pass  through  the  whole  of  that 
progress.  Mr.  Dickson's  supposititious  breeder  is 
an  impersonation  of  scTeral  or  CTen  most  of  the 
enterprising  mm  by  whom  a  chief  portion  of  the 
existing  improvement  in  breeds  has  been  achiev- 
ed. Any  one  man  has,  in  general,  but  a  limited 
range  of  experience,  and  both  learns  from  the 
operations  of  his  neighbours,  and  takes  advan- 
ta:;*  of  tbn  nchievomcnts  of  his  predecessors. 
Yet  though  the  alleged  facts  in  Mr.  Dickson's  de- 
lineation are  not  imaginary — though,  for  example, 
the  breed  which  he  represents  as  having  been 
brought  to  the  highest  degree  of  perfection  is  the 
short-homed,  and  its  deg  eneracy  is  indicated  by 
pursuing  the  breed  too  near  akin — the  principles 
embodied  in  his  sketdi,  particularly  those  re> 
specting  the  effects  and  the  alleged  necessity  of 
crossing,  are  very  far  from  being  undisputed. 

The  general  object  of  improved  breeding  is  to 
diminish  or  remove  the  d^ets  of  Hts  stodc,  and 
to  acquire  and  perpetuate  desirable  properties  ; 
the  general  art  is  to  make  snch  n  selection  of 
both  males  and  females  as  is  most  likely  to  pro- 
mote the  object ;  and  the  general  principle  is  the 
governing  law  of  the  animal  kingdom,— the  very 
obvious  yet  much  forgotten  maxim, — that  like 
produces  like,  or  that  every  variety,  as  well  as 
species  of  animal,  propagates  its  own  kind.  The 
simple  observation,  that  domestie  animals  pro- 
duce a  progeny  exactly  similar  to  themselves, 
formed  the  basis  of  all  the  proceedings  of  our 
hrst  great  modem  improvers  of  British  live  stock. 
BakeweO,  in  partieuhur,  infinrsd  from  this  obsNw 
vation,  that,  by  bringing  together  a  male  and  a 
female  both  possessed  of  one  set  of  good  proper- 
ties, he  should  obtain  these  properties,  perhaps 
in  an  inorsased  degree,  in  their  offspring,— and 
that  bj  propagating  from  males  and  females  of 
the  same  properties  thronj^h  r\  ?eriefi  of  genera- 
tions, he  should  eventually  establish  a  breed  pos- 
sessing these  properties  as  a  permanent  and  dis- 
tinguishing characteristic.  When  he  carried 
this  process  into  effect,  and  found  it  to  be  suc- 
cessful, with  respect  first  to  his  long-horn?,  and 
next  to  other  breeds  of  cattle,  the  term  "  blood  ' 
began  to  be  used  as  a  designatioa  of  it ;  and,  in 
all  fttbaequent  periodic  whanever  n  biaed  with 
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way  iralmUe  <&MrMterittio  ami  be  r«fiHmd  to  » 

number  of  anoeston  of  admitted  excellenoe,  this 
term  is  currently  and  emphatically  applied.  The 
principle  of  the  improving  process — that  every 
variety  of  domMtio  iniiiial  propagatot  its  own 
peculiar  properties  la  the  pervading  law  of  all 
scientitic  and  successful  breeding,  holdB  true  with 
regard  to  both  the  male  and  the  female,  and  ex- 
tends, not  only  to  ooiutitation,  shape,  and  or- 
(pmic  peculiarities,  but  to  nosologioal  teodeiunes 
nnd  hnVtitP.  and  to  almost  every  property,  no  mat^ 
ter  how  minute,  which  affects  an  animal  6 eounomi- 
oil  adaptations  and  market  value.  The  exceptions 
to  this  law — even  in  qpite  of  the  seemingly  dull 
and  uniiiiiiLM!i-itivo  character  of  the  cow,  the  ewe. 
and  some  other  domestic  auiumls — are  only  such 
as  arise  from  the  occasional  ascendency  of  the 
msntal  power  ovm  the  oifaiilo  opwation,  and, 
like  the  vastly  more  frequent  exceptions  in  the 
human  eubject — more  frequent,  perhaps,  in  the 
very  ratio  of  the  superiority  of  the  human  mind 
to  the  bratidi— mnst  be  wboUy  aoeribod  to  the 
play  of  imagination.  "  One  of  the  most  intelli- 
gent breeders  I  ever  met  with  in  Scotland,"  says 
Mr.  Boswell, told  me  a  singular  fact  with  re- 
gard to  what  I  have  now  stated.  One  of  his 
OOWs  chanced  to  come  in  season  while  pasturing 
on  a  field,  which  was  bounded  by  that  of  one  of 
his  neighbours,  out  of  which  an  ox  jnniped,  and 
went  with  the  cow,  nntil  was  brought  home 
to  the  bnlL  The  ox  was  white,  with  black  spots 
and  homed.  The  cow's  owner  h:ul  not  a  horned 
beast  in  his  possession,  nor  one  with  auy  white 
on  it ;  nevertheless,  the  produce  of  tho  following 
spring  was  a  Um^  and  white  oalf  with  hone.'* 
A  still  more  remarkable  instance  is  familiar  to 
most  readers  of  sacred  pcripture,  as  having  oc- 
curred in  the  pastoral  history  of  Jacob.  Yet, 
notwithstanding  all  snoh  ezoeptians»  the  tenf 
denoy  of  each  variety  of  domestic  animab  to  pro- 
pagate its  own  peculiarities,  down  to  even  tho 
uunutest  point,  is  so  prevalent  and  powerful  as 
to  be  stiiotly  a  law,  and  perfeetly  aeoonnts,  not 
only  for  all  the  successes,  but  dso  ftr  all  the 
failures  and  for  most  of  the  apparent  anomalies, 
in  the  progress  of  breeding  improvements.  "  X^et 
it  be  suppoMd,**  renaiks  Tooatt, "  that  the  cat- 
tle of  a  certain  farmer  have  some  exoellent  qoal- 
itieH  abriut  them  ;  but  there  is  a  defect  which 
consideiubly  deteriorates  from  their  value,  and 
whiell  be  is  an^ms  to  remove.  He  remembers 
that '  like  prodttoes  like,*  and  he  looks  about  for 
a  hull  that  possesses  the  excellence  which  he 
wishes  to  engraft  on  his  own  breed.  He  tries  the 
experiment,  and,  to  his  astonishment  it  i«  a  per- 
fect failure— Us  stock,  so  &r  from  improving, 
have  deteriorated.  The  cause  of  this  every-day 
occurrence  was,  that  he  did  not  fairly  estimate 
tlie  ext<2at  of  the  principle  from  which  he  expect- 
ed SO  modi*  This  new  buli  had  the  good  point 
that  was  wanting  in  his  old  stodc ;  but  he  too 
was  deficient  somewhom  also  ;  and,  therefore, 
although  his  cattle  had  m  some  degree  improved 


by  him  in  one  way,  that  was  mow  timn  eenafecv* 

balanced  by  the  inheritance  of  his  defects.  Hers 
is  the  secret  of  every  failure, — the  grand  prind-  1 1 

of  breeding.  The  new-oomer,  while  he  pM> 
sesBss  that  whioh  was  a  dedderatnm  in  tlw  old 

stock,  should  likewise  possess  every  good  quality 

that  they  had  previously  i'xhibit«*d — then,  and 
then  alone,  will  there  be  intproveuient  without 
aUoy." 

Three  of  the  good  properties,  or  "  points^*  si 
they  are  technically  called,  which  ^iret-ders  deri- 
derate  in  all  the  species  of  live  stock,  are  rec- 
tangularity  of  shape,  robustness  of  OOMtitntidi, 
and  tendency  to  rapid  attainment  of  matarity^ 
Rectanprilarit V  of  ^ymp-  is  not  understood  with 
literal  exactness,  and  never  supposes  the  U>ud 
absence  of  curvature,  or  the  absolute  filling  up  uf 
the  angles,  and  is  move  remotely  exemplified  ia 
some  species  than  in  others,  and  in  some  gcx^d 
varieties  than  in  others;  still,  it  c  -nstitutcs  an 
exoellent  abstract  model,  and  distinctly  iudtcatct 
the  devdopment  and  novelties  of  form  wUeh  an 
requisite  for  making  increasing  approximations  i 
to  perfection.   The  rectangle  of  the  side  figure  • 
of  each  animal  is  a  parallelogram,  and  exdodes 
the  lisad;  and  that  of  both  the  front  iigare  sad  ; 
the  head  figure  is  not  far  from  being  a  square.  I 
A  full-grown  ox  of  f»rimp  breed  fiUs  the  rectan- 
gles better  than  any  other  form  of  oattle  on  a 
farm ;  and  a  bt  ex  filk  then  better  than  a  Issa 
one.    A  Ldoester  tnp  with  full  wool  fills  them 
better  than  a  tup  of  the  same  brrcd  newly  clip- 
ped.  The  gelding  fills  them  better  than  any 
other  form  of  the  horse.  But  the  hind  view  ni  the  ' 
hotes^  unlike  that  of  the  ox,  is  always  broader  | 
than  the  front  view  ;  and  the  hind  view  of  the  i 
female  is  broader  than  the  hind  view  of  the  male. — 
Robustneiss  of  constitution  imphes  good  appetite  i 
liealthy  digertion,  fieedwn  from  tendensiss  to  | 
diH  as  :,  great  power  of  endurance,  sturdy  health, 
steady  growth  to  maturity,  and  facile  abilitv  of 
performing  the  offioes  whidi  belong  to  the  poru- 
oolar  animal  in  the  eoonomy  of  the  farm ;  and  it 
is  indicated  by  very  numerous  f^Uores  in  each 
animal,  and  by  very  diversified  ones  in  the  differ- 
ent species^   The  principal  organs  or  parts  of  the 
body,  parttcolaily  the  lungs,  the  diest^  the  psi-  j 
vis,  the  head,  the  neek,  the  muscles,  and  the 
bone?,  mupt  be  carefully  considered  in  order  to 
secure  the  possession  and  the  due  baUince  of  the 
desirable  properties.   The  comparative  hogsMM 
of  the  lungs  determines  the  comparative  strength 
and  health  of  the  whole  con.stitution, — it  deter- 
mines, in  particular,  the  comparative  power  of 
taking  up  nourishment  from  food,  and  the  com* 
pamtive  ftellity  and  rapidity  of  lattening;  and 
it  is  therefore  of  very  great  importance,  and  i.^ 
itself  determined,  or  rather  indicated,  by  the  ex- 
ternal form  and  size  of  the  chest.   The  capsd^ 
of  the  diest  depends  more  on  its  form  than  en  '. 
the  extent  of  its  external  circumference ;  for  it  ' 
may  have  an  equal  circumference  in  two  animalj. 
and  yet  enclose  much  buger  lungs  in  the  one 
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tlian  in  the  othtr.  The  form  of  &  truly  capacious 
chest,  oonteiniag  Ivg*  and  poirarfol  Inngi,  ap- 
proaches the  outline  fiinire  of  a  cone,  and  has  the 
^>ex  of  this  figure  e  it  uatrtl  between  the  shoulden?. 
&ad  the  base  of  it  Eituatcd  tuwarti  the  loins.  A 
capMtoM  peMt,  or  Imrar  mvity  of  tbe  ftbdomsn, 
is  essential  in  a  female,  in  order  to  avoid  danger 
to  both  herself  and  her  offspring  in  the  produc- 
tion of  her  young ;  and  it  is  indicated  chieflj  bjr 
the  width  of  the  hipe  and  the  teoadth  of  tlie 
spaoe  between  fbe  thighs.  The  breadth  of  the 
loins  is  nlwavs  proportionate  to  that  of  the  chest 
sod  the  pelvis.  The  comparative  smallness  of 
the  heed  ftwilititee  pertariiioii,  mi  gtnmlly  in- 
dieetea  eapefiDtity  of  lined;  and  %  heed  with 
small  horns,  or  wTtli  no  horns  whatever,  occa- 
sions considerublj  more  economizing  of  food  than 
&  head  with  large  horns.  The  length  of  the  neck 
ought,  in  order  to  peradt  en  eeejr  eoUeotiiig  of 
food,  to  be  proportionate  to  the  animal's  height. 
The  muecles  and  the  tendons,  in  order  to  permit 
au  animal  to  travel  or  to  work  witii  ease  aud 
power,  ought  to  be  huge.  The  bonea,  ee  eoia> 
pared  to  the  muscles,  ought  to  be  small ;  for  not 
ix)iu>8  but  mtificles  are  the  seats  of  strength ;  and 
large  bones  gcnendlj  indicate  imporfecfcion  in 
the  organs  of  nutrition.  The  leveral  diereoter- 
iltio  good  properties  of  the  several  species,  how- 
ever, as  well  as  the  features  which  indicate  them, 
will  be  fully  discussed  in  the  articles  Cattle, 
Gov,  Ox,  Sheep,  Hobsk,  and  Hoe» 

A  question  of  great  nioeness  and  difhoulty,  and 
one  which  has  been  thi  t  pi.-  of  much  discussion 
and  antagonism  among  agricultural  writers,  i*?, 
"  Whether  the  breed  of  live  stock  be  susoeptibie 
of  the  greftteet  improTemcnt*  from  the  quelitiee 
conspicuous  in  the  male,  or  from  those  oonspi- 
cnous  in  the  female  parent  ?"  The  Highland  So- 
ciety, about  twenty  years  ago,  proposed  this  ques- 
tion ti  e  euljeot  of  priie  eoeaje ;  endeftennffdi 
a^jttdged  four  essays  upon  it  to  be  worthy  of  pre- 
miams,  and  published  them  in  their  TrnTicarti^ns 
Mr.  Boswell  of  Balmuto,  the  author  of  one  of  the 
e«aya,  anerte  thai  the  male  is  most  influential, 
npf<nrts  his  opinion  by  an  appeal  to  fiwts,  and 
concludes  "  that  the  male  is  the  parent,  from 
motives  of  sense  and  sound  polity,  which  we  can 
alone  look  to  for  the  improvement  of  our  breed 
of  live  stook.**  The  Rev.  Henry  Bony,  the  an> 
thor  of  another  of  the  esf^ays,  teaches  that  im- 
proving; power  in  breeds  is  attributaW  \  not  to 
sex,  but  to  iiigh  blood,  or  to  animals,  whether 
male  or  female,  which  have  been  long  and  sneoees- 
fully  selected  and  hied  with  n  view  to  particular 
qualifications ;  yet  concludes  "  that,  with  our 
present  scanty  stock  of  information  on  this  diffi- 
coH  question,  one  only  rational  eootae  oan  be 
adopted  by  breeders,  viz.,  that  of  resorting  to  the 
hest  male,  a  simple  and  efficacious  mode  of  im- 
proving suoh  stocks  as  require  improvement,  and 
tile  onty  pmoeeding  by  whloh  sto^  already  good 
can  he  preserved  in  ezodlence."  Mr.  Christian 
of  Mill  of  forest*  another  of  the  essayists^  as- 


serts that  the  ofbpring  bean  the  doeest  roscro- 
Uanoe  to  tiM  paront,  whether  male  or  femak, 

which  exerts  the  greater  influence  in  the  formjv- 
tion  of  the  f  etns,  and  concludr-s  that  no  indivi- 
dual anioiak,  either  male  or  female,  can  be  trusted 
to  fhr  improvement,  and  that  the  heet  breed  and 
most  perfect  animals  of  both  sexes  ong^t»  in 
every  instance,  to  he  selected.  !\Ir.  Dallas  of 
Edinbuigh,  the  fourth  essayist,  asserts  that  the 
male  is  the  more  powerful  for  eztsmal  qualities, 
and  the  female  the  more  powerfid  for  internal 
qualities,  and  infers  that  the  male  ought  to  be 
selected  for  the  improvement  of  oolour,  ooat,  or 
outward  form,  and  the  female  fbr  the  improve- 
ment of  lactiferousnea^  hardiness,  temper,  and 
frccf!om  from  tondonoj  to  anj  description  of  in- 
ternal disease. 

The  opinions  of  Mr.  Boswell  and  Mr.  Berry,  if 
mutaally  oombined,  or  if  made  to  modify  eaeh 
other,  appear  to  contain  the  whole  or  vt;ry  nearly 
the  whole  of  the  truth  upon  this  question ;  and 
the  opinions  of  Mr.  Christian  and  Mr.  Dallas  are 
attogether,  or  very  nearly  altogether,  fenoifnL — 
the  one  in  theory  and  the  other  in  fact.  The 
power  of  blood,  or  of  regular  systematic,  untar- 
nished breeding  through  a  series  of  generations, 
appears  to  be  so  great  as  wholly  to  supefsede 
mere  sexual  or  constitutional  power,  —  and 
though  pccnlirirlv  niip;htv  in  the  iiinle,  is  also 
not  a  little  distinguiiihed  in  the  female.  A  cow 
possessing  ezoellenoies  by  pure  deeoent  from  a 
high  anoestry  holds  them  as  essential  elcmcrttn 
of  her  constitution,  and  will  transmit  them  in  all 
their  breadth  and  beaiity  to  her  progeny ;  while 
a  bull,  possessing  by  tarnished  descent  from  a 
near  anoestry  or  merely  by  n  cross  of  breeds  on 
the  part  of  his  immediate  parents,  holds  them  as 
only  secondary  properties  of  his  constitution,  and 
may  propagate  them  in  a  very  marred  and  muti- 
lated eondition.  The  mere  of  Arabia  is  the 
grand  object  of  the  Bedouin's  attention,  and  is 
c«  mstantly  and  carefully  maintained  in  a  condi- 
tion of  eminent  exoelknoe ;  and  she,  in  conse- 
quence, bears  all  sway  in  propagation,  and  often 
transmits  her  peculiar  {ooperties  in  defiance  of 
antarronist  ones  in  her  mnte  Still  tho  n  ale,  by 
nearly  the  unanimous  verdict  of  both  practical 
and  Bcientifio  observers,  has,  cceterit  paribiu,  iar 
more  influenoe  than  the  female;  so  that,  when 
simply  equal  to  her  in  descent  and  in  some  minor 
modifying  circumstances,  he  at  once  maintains 
his  excellencies  by  a  mightier  energy,  develops 
them  with  n  superior  fotoe,  and  propagates  them 
with  both  a  fuller  breadth  and  a  higher  certainty. 
He  also  possesses  a  higher  money  value  than  the 
female,  and  becomes  ouuuocted  with  a  vastly 
larger  number  of  offspring ;  and  fer  both  thsee 
reasons,  as  well  as  for  the  sake  of  his  greater 
constitutional  influence,  he  demands  the  prime 
attention  of  every  breeder. 

A  femer  who  oommenoei  to  breed  eitiier  cat* 
tie  or  sheep,  ought  to  make  first »  deliberate  do- 
flisiQii  as  to  the  premse  exoellenoies  whidi  he 
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wiahM  lus  flodk  to  possess,  and  next  a  very  care- 
ful tdeotion  of  a  male  who  asiiilats  these  excel- 
lencies in  the  fullest  development,  and  in  freed  tm 
from  accompanying  defects.  If  he  breed,  at  one 
time,  with  the  riew  of  obtaining  animals  with 
MM  of  pnpcitiM,  waA  »t  anoihw  time  witii 
the  view  of  obtaining  animals  with  a  different  set 
of  properties,  he  is  almost  certain  to  miss  the  at- 
tainment of  both  the  sets  of  properties,  or,  at  best, 
to  obbdn  iham  in  »  very  deteriorated  oonditioB. 
But  if  he  decide  on  precise  proporfciiMi,  sttd  VM 
onlj  males  which  purely  and  prominently  possess 
them,  and  steadily  prosecute  the  establishment 
4^  tbm  in  all  his  ttodE,  li«  »  monBj  wad  «vmi 
phjnoflif  oertein  of  becoming  the  own«r  of 
floclcf?  which  shall  exhibit  them  in  perfection. 
Yet  the  selected  males  ought  not  alone  to  pos- 
sess the  desired  properties  fuU  and  unoontami- 
nated,  bat  to  be  the  dMaenduite  of  a  lerios  of 
progenitors  who  also  thus  possess  them  ;  and  if 
they  are  themselves  sires,  their  offspring  must 
likewise  and  most  especially  thus  possess  them ; 
finr,  tmleM  a  oonnteraotiBg  power  can  l>e  di^' 
tinctly  ascribed  to  the  dams,  the  ofispring  al- 
ready existinp  is,  in  all  respects,  a  type  of  that 
which  may  afterwards  be  produced.  When  a 
braeder  of  cattle,  as  tuoally  happens,  has  not  a 
•uffioentlf  munerous  flock  to  need  more  than 
one  bull,  he  ought  to  observe  wpII  what  faults 
are  most  prevalent  among  his  cows,  and  to  use 
all  dsounqwotioa  tiiat  n(»eof  theee  fioilte  extot 
in  the ttale  whidi  lie  adeete;  for  onlen  he  nee 

these  precautions,  he  rnny  not  only  perpetnatc 
but  seriously  augment  the  defects  which  depre- 
ciate his  8to<sk.  When  a  farmer  breeds  upon  a 
large  made,  and  usee  several  males  at  ones,  he 
can,  with  nicer  aim  and  more  certain  effect,  con- 
duct the  work  '  f  improvetnent ;  and  he  oneht 
probably  to  select  his  males  with  slightly  differ- 
ent gronfilngs  of  good  properties,  and  to  appro- 
priate each  male  to  a  specific  or  classified  num- 
ber of  females  with  studied  design  to  correct  or 
remove  particular  imperfections.  Most  breeders 
of  sheep  use  more  than  one  ram ;  and  all  who 
malM  even  moderate  endeavours  to  improve  their 
ffocks,  assign  to  each  ram  those  and  only  those 
ewes  whose  defects  are  most  likely  to  be  reduced 
by  his  eharaeteristb  azoelleiiaies. 

liurd  Spencer's  roles  for  the  ssleotion  of  males, 
though  in  some  degree  a  repetition  of  what  we 
briefly  stated  on  the  subject  of  "  points,"  are 
well  worthy  of  being  quoted.  The  first  things 
to  be  oonsideffed  In  the  edeotion  of  a  male  ani- 
mal arc  the  indications  by  which  it  may  be  pos- 
sible to  form  a  judgment  a.<«  to  his  constitution. 
In  all  animals  a  wide  chest  indicates  strength  of 
oonstitntion;  and  there  ean  he  no  doubt  tiiat 
this  is  the  point  of  shape  to  which  it  is  most  ma- 
terial for  any  breeder  to  look  in  the  seleetinn 
either  of  a  bull  or  a  ram.  In  order  to  ascertain 
that  the  ehest  of  theee  animals  is  wide,  it  is  not 
sufficient  to  observe  that  thoy  have  wide  bosoms ; 
bttt  the  width  whidi  is  peroeived  by  looking  at 


them  in  the  front  dumld  be  eontinued  along  tiw  <  | 

brisket,  which  ouf^t  to  show  great  fulness  in  the  i 
part  which  is  just  under  the  elbows;  it  ig  also 
necessary  that  they  should  be  what  is  called  thick  . 
through  the  heart.   Another  indication  of  a  good  | 
oonstitaMon  is,  that  a  male  animal  should  have 
a  masculine  appearance :  with  this  view,  a  oer-  i 
tain  degree  of  coarseness  is  by  no  means  objeo-  '  I 
tionable,  but  this  coarseness  should  not  be  such  '  *  j 
as  would  be  Hkel J  to  show  itseir  in  a  eaebrated  1 
yitiiMj^  beoanse  it  thus  might  happen  that  the  |  j 
oxen  or  wethers  prodnccd  from  such  a  sire  would  ■ 
be  coarse  also,  which  in  them  would  be  a  fault  j  j 
Another  point  to  be  attended  to,  notmerdj  as  sa  ) ; 
indication  of  a  good  constitution,  but  a.s  a  merit  '  | 
in  itself,  is,  that  an  animal  should  exhilnt  trrtat  i' 
muscular  power,  or  rather  that  his  muscles 
should  be  large.    This  is  an  nsoal  aeoompaoi-  | 
ment  of  strength  of  oonstitntion,  but  it  also  j 
shows  that  there  will  he  n  j'ood  proportionate  I 
mixture  of  lean  and  fat  in  the  uteat  produced 
from  the  animal,  the  muscles  being  that  part  | 
whidi  in  meat  is  lean.  A  thick  neck  is,  in  both  [ 
bulls  and  rams,  a  proof  of  the  muscles  being  < 
large,  and  there  can  hardly     a  greater  fault  in 
the  shape  of  a  male  auuuai  of  either  sort,  th&o  .  i 
his  hai^  a  thin  neok.  I  am  inclined  to  say,  I  ^ 
that  in  the  new  Leicester  breed  of  dieep,  wbidk 
is  the  breed  to  which  T  am  accustomed,  a  ram  8 
neck  cannot  be  too  thick.   Other  indications  of 
musde  are  more  diffionlt  to  observe  in  sheep  than  •  | 
in  cattle.   In  a  bull  there  ought  to  be  a  full  | 
muscle  on  each  side  of  the  back-bone,  just  l>e- 
hind  the  top  of  the  shoulder-blades;  he  ought 
also  to  have  the  rousclee  on  the  outside  of  the 
thigh  IbD,  and  extending  down  neariy  to  the  ' 
h  n^h.    It  will  seldom  happ<>n  that  a  bull  having 
these  itilicntions  will  be  found  deficient  in  mii^e. 
As  I  am  writing  for  the  use  of  farmers,  it  is  quite  i 
unneeessary  for  me  to  attempt  to  g^w  a  detorip-  L 
tion  of  what  is  considered  a  well-shaped  boll  or 
ram ;  it  is  also  obviously  impossible  to  express  in  ' 
words  what  is  meant  by  good  handling.    It  is 
sttffident  to  say,  therefor^  that  no  male  anionl 
is  fit  to  be  used  at  all  as  a  sbe  whose  hiiilling  n 
not  cTood,  and  that  the  moors  perfect  his  sh^  is  [ 
the  better."  -  j! 

The  STstem  of  biecdiag  widnn  near  d^prees  of  ' 
consanguinity,  or,  in  fiamen^bngaage,  of  breed* ,  j 
in;^  in  and-in,  so  as  to  perpetuate  n  ?tnrt  r>f  sheep 
or  cattle  solely  from  its  own  bulk  and  rams,  hat  , 
been  the  topic  of  much  discussion,  and  was  loiig  ' 
the  snbjsot  ttf  divided  and  unsettled  opinion. 
The  degrees  of  consanguinity  vary  according  to 
the  size  and  circumstances  of  different  flocks; 
but  may,  in  a  general  view,  l>e  regarded  as  strictly  i 
paralld  to  those  which  prohibit  marriage  amoBf 
the  human  species.    The  celebrated  improver, 
Bakewell,  after  bringing  his  Leicest4?r  sheep  and 
his  long-horn  cattle  to  perfection,  always  bred 
from  his  ownstM^  and  titoruughly  sneoesdsi  In  > 
preserving  it  from  every  appearance  of  dsBsaB' 
racy.  Mr.  Mason  of  Ohittwi  sneeessMy  puwasd,  ,. 
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for  a  time,  the  same  course ;  other  distinguished 
tewAm  lam  tlio^  with  Tarious  degrees  of  snooess, 
■ad ftr  periods  of  wioua  length,  pursued  it;  a 
consi<lem^?'^  number  of  IsrecHiers  of  the  present 
day,  particularly  in  England,  still  practise  it,  and 
regard  it  as  the  best;  and  several  naturalists 
kave  ap|»ealed,  for  the  vindiottfeioii  of  it,  to  fiu^ta 
in  the  economy  of  wild  animals,  and  especially  to 
the  instance  of  the  exceedingly  prolonged  consau- 
gnineoos  propags^ioa  of  the  flock  of  wild  cattle 
atOhillinghamPtek.  "Mr.BakewoU,'*MijsMr. 
Galley,  "  has  not  had  a  cross  from  any  other  breed 
than  his  own  for  iipwards  of  twenty  years ;  his 
best  stock  has  been  bred  by  the  nearest  affinities ; 
yet  they  have  not  deeroMed  in  mat,  ndtfaor  are 
they  less  hardy,  or  more  liable  to  diaorden ;  but, 
on  the  contrary,  have  Vrpt  on  a  progrefssive  state 
of  improvement.  But  onu  of  the  roost  conclusive 
arguments  that  orossing  with  different  stock  is 
not  necessary  to  secure  size,  hardiness,  &o.,  is  the 
breed  of  wild  cattle  in  Cliillingham  Park,  in  the 
county  of  Northumberland.  It  is  well  known 
that  these  cattle  have  been  confined  in  this  park 
for  ievenl  hnndred  jmn,  wlthoat  aayintenniX' 
tare,  and  are  perhaps  the  purest  breed  of  cattle 
of  any  in  the  kiT>gdom;  and  though  bred  from 
the  nearest  at£imties  in  every  possible  degree,  yet 
we  find  them  exoeedingly  hardy,  healthy,  and 
ivell  fbnnedt  and  their  size,  as  well  as  colour,  and 
many  other  particulars  and  pcciiliaritieg,  the 
nme  as  they  were  five  hundered  years  ago." 
Vt.  Vrngnet  quotee  this  pniMge,  and  appears  to 
ooBGOr in  it;  and  Mr.  Hayward  argues  at  much 
length,  on  a  diversity  of  grounds,  and  in  formal 
opposition  to  Sir  John  Sinclair,  in  support  of  tho 
doctrine  which  it  inculcate.  Yet  the  true  law 
of  eitlier  isfitoving  or  nndeterlomtiag  propaga- 
tion, 80  far  as  we  can  deduce  it  from  a  vast  mass 
of  conflicting  observations,  is  that  consanguine- 
ousness  of  Ijreeding,  viewed  apart  from  other 
eoBtnOiBg  or  modifying  ciroomstanoes,  acts  in- 
^SmoHj  in  the  wild  state  of  animals,  and  has 
a  deteriorating  tendency  in  the  exact  ratio  of 
domesiieation.  Mr.  Bake  well,  by  a  choice  seleo- 
iisBef  in^^dnals,  improved  his  breeds  up  to  the 
highest  possible  pitch,  which  became  identical 
with  the  utinnf^t  possible  degree  of  domestica- 
tion ;  and  he  afterwards  preserved  his  flocks  from 
d^enerating,  only  by  careful  attention  to  the 
utmost  attainable  proprieties  of  pairing,  and  espe- 
cially by  a  constant  and  costly  provision  of  the 
fittest  climate,  the  amplest  shelter,  an^  the  rich- 
est food.  But  had  he  either  permitted  his  im- 
proved  breeds  promiscaotu  interooune,  or  allowed 
them  to  live  under  the  ordinary  conditions  of  com- 
mon pasturage  nn  a  common  fiarm.he  would  proba- 
bly have  Witnessed  a  deterioration  almost  as  rapid 
uthe  preTionsiraprovement.  Hisbreeds,  too,  were 
but  newly  formed, — they,  under  his  own  manage* 
ment,  came  for  the  first  time  into  the  pwRscssion 
of  the  characteristic  properties  which  constituted 
tiieai  farieties  of  their  ^ecies ;  and  they,  thcre- 
in  an  or  any  of  their  tendendea  to  degener- 


acy, were  no  more  parallel  to  the  long  e8tabln>hed 
good  breeds  of  the  present  day,  tiian  a  hybrid 
plant  of  the  first  generation  is  parallel  to  a  hybrid 
of  the  fourth  or  the  sixth  generation.  But  the  wild 
cattle  of  CbilUngham  Park  are  almost  contrasts 
rather  than  paraUels ;  for  they  have  no  properties 
whatever  of  "  a  breed,"— no  qnaUties  of  a  mera 
variety, — no  "  points  "  whatever  of  the  very  nu- 
merous and  diversified  class  which  characterize 
the  countless  breeds  of  domestic  animals,  and 
dietingnish  them  from  the  untamed  brutes  of  the 
forest ;  and,  of  course,  tiiey  could  not  degenerate, 
— they  cotild  not  lose  or  deteriorate  properties 
which  they  did  not  possess.  The  acquisition  of 
Budi  properties  as  eonsHtnte  a  changeable  va- 
riety is  insepeiahle  from  domestication ;  the  pro- 
l  u  lion  of  m:iTiv  nnd  diversified  groups  of  them 
is  what  constitutes  the  numerousness  of  the  va- 
rieties of  any  species  of  domestio  animals;  the 
segr^ting  of  a  group  of  good  ones,  to  the  ex- 
clusion of  the  bad,  is  what  cnn'^tittjtc  the  art  of 
breeding;  and  hence,  the  very  proportion  to 
which  high  breeding  is  carried,  becomes,  at  the 
same  time,  both  the  proportion  of  domsstieation, 
and  the  proportion  of  liabiHtf  to  deterioration 
from  breeding  in-and-in. 

Consanguinous  breeding  operates  with  ftill  ad- 
vantage in  forming  a  new  breed,  or  in  develoinng 
and  establishing  any  attainable  group  of  new 
properties  which  may  he  desirable  ;  but  it  ought 
to  be  thoroughly  abandoned  the  moment  the  new 
breed  is  fairly  formed,  and  nem  praotised  for 
the  perpetuation  of  a  breed  which  is  well  estab- 
lished. It  originated  the  good  sheep  and  cattle 
breeds  of  Bakewell,  and  the  excellent  cattle  breed 
of  Colling;  but  it  first  degenerated  and  then 
Qttetty  destroyed  the  new  Leicester  teeed  of 
cattle,  and  has,  on  multitudes  of  farms,  impaired 
the  constitution  and  deteriorated  the  value  of  the 
new  Leicester  sheep  and  the  short-homed  cattle. 
After  a  breed  is  ftnned,  the  continuance  ef  it  by 
breeding  in-and-in  may»  indeed,  produce  one 
generation  or  two  generations  of  animals  of  ex- 
traordinary tendency  to  fatness,  of  remarkable 
form,  and  someiimas  saleable  at  gnomons  prices ; 
bat  it  will  jnst  as  <»rtainly  occasion  the  subse- 
quent generations  to  be  far  more  than  propor- 
tionally degenerated  in  precisely  the  same  pro- 
perties. The  bone  of  the  in-and-in  bred  animal 
beoomes  very  small  in  eise,  condensed  in  tncture, 
and  fine  in  form ;  the  skin  becomes  very  thin  and 
porous,  and  ceases  to  afford  any  effectual  pro- 
tection against  catarrh,  consumption,  and  some 
other  ^snses;  the  hair  of  the  ox  beoomes  thin, 
short,  and  smooth,  and  the  wool  of  the  dncfi  thin, 
short,  and  watery ;  the  body  becomes  finely 
rounded  at  its  salient  points,  and  looks  as  if 
smoothly  and  delicately  stuffed  within  the  dtin ; 
the  carcass  beoomes  greatly  reduced  in  size,  and 
possesses  so  powerful  a  tendency  to  fatten  that, 
in  all  ordinary  circumstances,  it  looks  as  if  in 
constant  condition  for  the  shamUes;  the  extre- 
mities bectmie  fine  and  ddioate,  the  head  and  the 
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feei  tmall,  iSkt  nMk  thin  tad  drooping,  the  ears 
thin  and  broad,  and  the  be«d  of  the  sheep  Uoish, 

almost  hare,  and  exc^ei^ingly  subject  to  excoria- 
tion bj  the  sun  and  to  attacks  firom  the  fly.  The 
entire  uumal  ^cnaaea  in  bflilthlnnw  and  aotir 
vitjT,  acquires  tendendet  to  diieaae^  beoomei 

Ipfin,  dwarfish,  and  of  a  sickly  appetite,  and 
eventually  loses  the  very  capacity  of  propagation. 
The  celebrated  breeder  Prinsep  used  strenuous, 
and  ttzpeniiTa  efforta,  bat  ivithont  effect,  to  pra> 
vent  in-and-in  bred  cattle  from  diminishing  in 
siie.  Sir  John  S.  Sebright  made  many  experi- 
ments by  breeding  in-and-in  with  dogs,  pigeons, 
and  fium^jard  fowli^  and  found  tha  breeds  in 
every  instance  to  degenerate ;  and  a  gentleman 
tried  in-and-in  breeding  with  pitrs  till  he  found 
the  females  either  becoming  totally  barren,  or  pro- 
ducing an  offspring  ea  small  and  delicate  aa  to  die 
almost  immediatdj  after  being  bom.  Mr.  Hay- 
wnrd,  who  strenuously  pleads  for  in-and  in  !>r''ed- 
ing,  says  respecting  these  instances,  "  It  may  be 
remarked  that  pigeons,  dogs,  and  fowls,  teom  their 
long  d<»neitioation,ara  atoeadyas  much  removed 
from  a  state  of  nature  as  nnturo  will  admit  af ;  and 
being  bred  and  fed  more  to  please  the  fancy  than 
for  any  defined  object,  it  frequently  happens  that 
the  niostdeeifed4|Dalitiaa  ana  tiiee&okef  diaeMa 
or  distortion;  and  therefore,  on  the  principles 
laid  do^m,  it  might  be  expected  that  weak,  dis- 
eased, or  defective  males  and  females  being  se- 
lected and  paired,  would  produoe  thoaa  that  are 
still  more  so.  In  the  oaia  of  the  pigs  aUo,  an 
effect  is  mistaken  for  a  cause ;  thtjsc  failures 
evidently  arusc  from  original  defect,  and  a  pecu- 
liar seleotion  in  pairing  having  be«B  eairied  to 
an  extreme,  and  n  t  solely  on  the  princij  lL  <  f 
breeding  in  ami m  "  We  hold  this  to  be  a  full 
though  extorted  confession  from  one  of  the 
sturdiest  advocates  of  oonsanguineoua  breeding, 
that  the  system,  as  regarda  all  domealioated  ani- 
mals, and  especially  those  which  have  hccomc 
divi'if'd  into  many  varieties  or  breeds,  is  essen- 
tially and  mightily  mischievous.  For  since  de- 
generacy actuUy  followB,  no  pvaotical  man  oares 
a  rush  whether  this  be  ascribed  to  in-and-in 
breeding  itself  or  to  the  mere  accidents  or  ac- 
companiments of  in-and-in  breeding ;  and  abso- 
lutely aU  the  propertiea  vhieh  diattnguiah  the 
duineafcieated  from  the  wild  animala  of  a  apecies, 
may,  on  certain  principles  of  abptrj«rt  or  scienti- 
fic reasoning,  l>e  pruuouuced  distortions  from  na- 
ture, or  diaeaaed  nialfonnation8,^-attd,  at  all 
events,  the  most  useful  or  the  moat  agricultural 
of  tliera  possess  the  same  tendency  to  deteriorate 
and  disappear  as  those  which  address  thems^slves 
chiefly  to  the  fonoy,  or  are  most  confessedly  "  the 
effeet  of  diaeaaa  or  distorlion.**  Every  breeder, 
then,  who  possesses  a  good  stock,  and  wishes  to 
preserve  it  from  degenerating,  must,  every  socond 
or  third  year,  introduce  to  it  a  new  bull  and  new 
rams,  and  banish  from  it  the  old.  The  new  boll 
and  the  new  tama  ought,  as  nearly  as  possible,  to 
be  of  the  aama  variety  or  ahade  of  breed  as  the 


old,  and  from  a  paatvtage  and  a  elitnato  ^ 

similar ;  they  ought,  in  fact,  to  bo  quite  tiwMai  || 
in  all  rcBpects  ip  the  old,  with  the  simple  differ- 
ence of  possessing  no  relationship,  or  at  least  a 
very  diatant  one ;  yet  when  the  etoefc  is  not  of 
prime  quality  or  is  characterized  by  soum  ob- 
servable defects,  the  new  males  ought,  of  course, 
to  possess  not  only  all  the  same  exoellencio? 
the  flock,  but  also  the  additional  ones  which  the 
floek  wanta.  Tha  praetioa  of  croaring  nuf^t,  ik  ' 
first  sight,  appear  to  be  but  the  converse  of  that 
of  breeding  in-and-in,  but  it  really  involves  addi- 
tional elements,  and  will  form  a  fit  subject  for 
separate  diaenadon.  See  the  artide  Caoaaiaa. 

In  order  to  prevent  at  once  unsnitable  faixiag  j 
in  properties,  brecdinf?  nt  an  improper  age,  and 
breeding  at  an  unsuitable  season  of  the  year,  the 
nalea  of  a  breeding  atook  ought  to  be  aeparatelj 
depaatured  from  the  females,  and  not  permittid 
accofls  to  the  latter  except  by  nilc  and  Hp<»n 
system ;  and,  in  order  to  prevent  the  transmis- 
riott  of  Buoh  half-tender  habita  as  mii^t  not  be 
able  to  withstand  the  ordinary  paaluring  condi< 
tions  of  a  farm,  the  tnali  s  ought  not  to  he  kept 
under  better  shelter  or  in  more  luxuriant  cir- 
cumstances than  the  females.   If  a  heifer  be  put 
totha  bull  hefora  aha  attain  two  yeaia  of  ag^ 
she  will  not  have  a  suflicient  supply  of  nourish- 
ment for  both  herself  and  the  foetus,  so  that  both 
will  suffer  damage  in  constituUon ;  and  if  she  k 
not  put  to  the  bull  iSSL  after  aha  haa  attaiaid 
three  years  of  age,  she  maj  ha  in  too  hi^ 
dition,  and  will  probably  not  become  pregnant. 
A  heifer  is  generally  in  fittest  OMidition  between 
the  age  of  two  yeaia  and  that  of  two  and  ahalf  ' 
years.    A  bull  ought  navcK  to  be  used  at  aa 
earlier  age  than  two  years,  and  may  be  all  th? 
better  if  not  used  till  three ;  yet,  when  nut  used 
till  the  latter  age,  he  is  in  risk  of  becoming  a>  ' 
ungovernable  and  dangerous  that  he  murt  be 
killed.    "  Many  contend,"  says  Sir  John  Sinclair. 
*•  that  the  offspring  of  a  bull,  if  well  bred,  be- 
comes generally  better  till  he  reaches  seven  <s 
e^^  7MVi»  aod  indeed  till  hia  conatititliott  it 
impaired  by  age.   This  doctrine,  however,  does 
not  agree  with  the  practice  of  >fr.  Vandergo<«  in 
Holland ;  nor  can  the  question  be  tinaiiy  decided 
without  a  regular  oourae  of  experlmenta.**— Tbt 
proper  age  of  the  ram  is  not  regarded  as,  by  amj 
means,  an  affair  of  snch  nicety  as  that  of  the 
bulL    But  an  important  rule,  in  reference  t& 
oTeiy  frvottrito  ram,  ia  to  examina  hia  progeny 
of  the  preceding  year,  to  observe  ihear  good  pso- 
pcrties  and  their  defects  in  comparison  with 
those  of  their  dams,  and  then  to  assign  to  hiia  j 
only  such  ewes  as  are  likely  to  avoid  the  defMto  . 
and  to  propagate  all  the  good  properties. — Oa  aD 
farms,  but  particularly  in  high  and  exp<:>sed  situ- 
ations, breeding  ought  to  be  attended  to  at  such 
a  season  that  the  young  may  be  produced  when  | 
tha  anppl^ofanitahle  food  ia  meet  ample^  naithsr  , 
so  early  as  to  involve  the  young  in  the  disasters 
of  inaufficient  feeding*  nor  ao  late  aa  to  expoei  i 
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iham,  in  too  tender  »  oonditiMi  of  Uicir  bodjr,  lo 

j    the  storm?  and  rigours  of  winter. 
1       A  natural  law  is  believed  to  exist,  ocoasi'ming 
&a  excess  of  males  or  of  females  in  a  tiuck,  ac- 
oonUng  to  nodi^riiv  ciMVBMtMMiM  wUcli  wn, 
in  a  great  degree,  under  the  control  of  the  far- 
mer.  This  law  ig  supposed  to  be,  that,  when 
I   aoiroala  are  la  good  coaditioa,  wdl  fed,  and  re- 
i  stmned  in  breedings  or  whon,  b  j  any  oombiMk 
tion  of  droumstanoes,  ihej  are  in  ttto  BMil  fc- 
Tourable  state  for  incTen<>e,  they  produce  an  eT- 
ce«8  of  females;  aad  when  thej  are  in  a  bad 
climate,  or  on  itiniod  poitvre^  or  hnvo  tlveady 
I  had  a  numerous  offspring,  they  produce  an  OXOM 
of  males.   But  whatever  be  th<.'  precise  nature 
I  of  the  law  itself,  some  cxperimeats  which  indi- 
I  cate  and  illustrate  it  are  sufficiently  obvious  for 
innny  of  the  purposes  of  praotioil  goidoBflt.  M. 
CharlcaGirou  Je  Hugareingnes  proposed,  in  1S26, 
to  the  Agricultural  Society  of  Se%'crac.  so  to  deal 
with  flocks  of  sheep  that  au  excess  ul  males  or  of 
femolM  dionld  1»6  prodnoed  at  option;  hodividod 
each  of  two  flocks  which  were  submitted  to  him 
into  two  eqrial  parts,  the  one  to  produce  an  ex- 
ceaa  of  maks^  and  the  other  an  excess  of  females; 
and  he  looonunonded  thai  Iho  cfiviiioM  whidh 
w«r«  dorigood  for  tho  mom  of  ftmal<^  should 

be  8*»rved  by  very  y>>nn«T  mn\§.  find  enjoy  an 
abundance  of  pasture^  and  that  the  divisions  de- 
signed fbr  tho  aioew  of  molM  liionld  ho  Mrvod 
by  vifOfons  nmi  of  tarn  or  fiiw  yeon  t^agei^  and 
enjoy  no  more  than  ft  moderate  pasturage.  In 
the  flrst  experiment,  the  division  for  excess  of 
females  were  served  by  one  ram  of  fifteen  months 
and  another  of  two  years  of  age*  and  tho  Iw<h- 
year  old  ewes  of  it  produced  14  males  and  26 
females,  the  three-year  old  ewes  produced  16 
^  luales  and  29  females,  the  fuur-year  old  ewes  pro- 
dooed  5  nialM  and  81  ftmalai,  and  tho  owaa  of 
five  years  and  upwards  produced  18  males  and 
8  females, — thus  showing  a  complete  triumph  of 
the  piiuciple  in  all  the  ewes  below  Ave  yearn  of 
age,  tothototalaaMNintof  76Cnnaleaagainatd6 
'  males,  but  at  the  lamo  time  dunring  a  failure  or 
rath^^r  mi-5app!icrition  of  the  principle  in  the  C3.^v 
of  the  older  ewes,  in  the  proportion  of  16  males 
to  8  femalM ;  and  the  diviiiott  for  ozoaei  of  males 
were  served  hy  two  itnwg  rams  of  napaotively 
four  and  five  years  of  age,  and  the  two  year  old 
ewee  of  it  produced  7  males  and  3  females,  the 
three-year  old  ewes  produced  15  males  aoud  14 
femnlei^  the  four-year  old  eweo  pradnoad  38  malaa 
and  14  females,  and  the  ewes  of  five  years  and 
upwards  produced  23  males  and  24  females, — 
thus  showing  a  triumph  of  the  priaeiple  in  the 
aggregate  of  the  dlvidon  to  the  mownt  of  80 
males  against  55  femalea.  The  aaoond  w^eii- 
ment  h  reported  by  M.  Girou  as  follows  : — 
"  Dunng  the  summer  of  1826,  M.  Cournu^ouls 
kept,  upon  a  very  dry  pasture,  belonging  to  the 
village  of  Bez,  a  flock  of  106  ewes,  of  which  84 
belonged  to  himself,  and  22  to  his  shepherds. 
Tuwards  the  end  of  October,  he  divided  his  flock 
I. 


into  two  8eotioai»  (^43  heads  eaah,  the  one  oomo 

posed  of  the  strongest  ewes,  from  four  to  five 
years  oM, — the  other,  of  tlie  weakest  beasts  un- 
der four  or  above  five  years  old.  The  first  was 
daatined  to  prodooe  n  gieater  number  of  ftmalea 
than  the  seoond.  After  it  was  marked  with 
pitch  in  my  presence,  it  was  taken  to  much  bet- 
ter pasture  behind  i'anouse,  where  it  was  de- 
Uvand  to  four  mala  ]ambi|r^1*oti^  *^  montha  old, 
aad  of  good  i^romiae.  The  aeoond  remained  upon 
the  pasture  of  Bez,  and  wag  gerved  V>v  two  «trung 
rams,  more  than  three  years  old.  The  ewes  be> 
longing  to  the  ahepberda,  whteh  I  shall  oonsider 
aa  forming  n  third  section,  and  which  uw  in  gen- 
erp^l  stronger  and  better  fed  than  those  of  the 
master,  because  their  owners  are  not  always  par-  r 
ticular  in  preventing  them  from  trespassing  on 
the  cultivated  Unds,  which  are  not  moloeed,  were 
mixed  with  those  of  the  second  flock.  The  re-  ' 
suit,  was  that  the  fin?t  R«'ction  gave  15  males  and 
25  females,  the  second  2ti  males  and  14  females, 
and  the  third  10  malea  and  18  fomalsa.**  M. 
Girou  abo  made  similar  experiments  with  horses  ; 
and  cattle,  and  found  them  issuing  in  similar  re-  ' 
suits. — Napier't  Treatue  on  ikort-Farmit^. — Cut-  j 
ley  on  SMt.'—W(iNfmMri'»  Sntnce  of  Affrieul-  ■ 
ture.  —  Prise  EsMys  of  Meatrt.  Bonpell^  i^^rryy 
Ckrt^fian,  attd  Dal/as  in  Tran-vinioyn  of  high' 
laiid  iSocieiy. — Paper*  by  Mr.  Dickmn  and  others 
in  Quarterly  Jou'nal  of  Ayriadtwtd — Fi^Der  of 
Earl  Sj>tncer  in  Journal  of  Royal  Agricultural 
Society  of  England. — Communicationt  to  the  Board 
of  Agriculture.  —  7%e  Fanner' $  Journal.  —  The 
Brkieh  Farmer^ t  Magazine. — Sir  John  Sinehir'a 
Mr  ^  Agriculture.— -BiuPe  Fmrnr's  Itutnulor, 
— Spooner  on  Sheep. —  Youati  on  the  Ilorte. — 
Towxtton  CatiU. — RJ,nrns  Dictionofyt^thtFarm, 
— Stephen's  Bock  of  the  Fann. 

BBBWBRT.  See  Bnnwne^ 

BREWERY- WASTE.  The  various  reftiaa  of 
the  processes  of  brewing,  available  for  the  pur- 
post^  of  manure.  Malt-dust,  though  often  thrown 
away  in  small  breweries,  is  extensively  sold  from 
Urge  ones,  and  fully  appreciated  as  a  manure. 
See  the  article  MATT-DrsT.  But  much  of  other 
refuse  of  breweries,  which  might  be  easily  and 
cheaply  odlected,  and  would  exert  a  powerfully 
fertilizing  influence  upon  the  soil,  is,  in  almost 
all  cases,  destroyed  as  sheer  waste.  A  sediment 
separates  and  remaim  when  the  clear  portion  of 
the  boiled  infusion  of  malt  is  run  ofi" ;  another 
ssdimenty  eonsisting  of  vsfiise  or  insoluble  fti^ 
mcnt,  is  deposited  in  the  vessels  in  which  the 
processes  of  fermentation  are  conducted ;  and 
both  oi  these  are  rich  in  nitrogen,  and  act  with 
the  highest  efflolsBey  in  deeon^poeing  the  peat, 
sawdust,  dry-leaves,  and  other  atrophy  "*tHii- 
ixed  materials  of  compost  heaps.' 

BREWmO.  The  juioee  of  fruits  contain 
sugar,  whioh  is  asssntls]  to  the  vinons  fonaentaF 
tion ;  but  this  does  not  exist,  in  any  important 
quantity,  in  Reeds.  Instead  of  it,  however,  we 
b»To  stiirch,  and  this  may  combine  with  water> 
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80  as  to  form  sugar.  Thif  combiiuktion  is  per- 
formed very  perfectly  by  a  vitrei  process  ;  that  is 
to  say,  it  takes  place  only  ia  a  living  seed,  and 
not  in  one  which  is  frozen,  burned,  or  otherwise 
killed.  It  is  known  1^  the  neme  of  gtrmination 
or  tpwciiiff,  and  is  of  familiar  occurrence,  being 
what  takes  place  in  every  seed  that  is  succeiis- 
fully  planted.  The  seeds  of  wheat,  rye,  barley, 
&c.,  consist  prinoipaUy  of  etarob.  If  a  getin  of 
these  is  examined,  we  find  near  one  end  of  it  a 
small  body,  which  is  the  nidiment  of  the  future 
plant,  and  the  microscope  shows  us  that  this  con- 
siste  of  two  parte— the  phmvUf  which  is  deetined 
to  ascend  through  the  earth  to  form  the  stalk, 
and  the  radidc,  which  in  to  be  spread  abroad  be- 
low, and  form  the  root.  Whenever  a  grain  of 
barley,  oats,  or  oerteia  other  of  the  gnmineous 
seeds,  is  exposed  to  water,  it  begnia  to  swell  and 
absorb  the  ni  i-tiire;  and.  at  the  Fnme  time,  if 
the  temperature  of  the  air  is  not  too  cold,  the 
radicle  thruetfi  itself  out  at  the  lower  end ;  the 
ptumiile,  <m  the  other  hand,  poshes  itself  along 
beneath  the  husk  of  the  grain  to  the  other  end, 
before  it  thrusts  itself  out.  There  arc  several 
curious  considerations  in  regard  to  this  process. 
The  one  whieh  coooems  ns  at  present  is  this, 
that,  as  the  plumule  is  passing  along  through  the 
husk,  the  part  of  the  seed  along  which  it  passes 
becomes  changed  into  the  substance  known  in 
chemistry  by  the  name  of  tkath-migar ;  that  is, 
when  the  plumulv  Iuih  passed  along  one-third  of 
the  length  of  the  grain,  that  third  i?  v^trirch- 
sugar,  while  the  remaining  two-thirds  are  still 
stitfch;  and  so  with  the  rest.  The  stanih-sugar 
seems  to  be  some  oorohinntion  of  stareh  «id 
water.  The  final  cause  of  the  chnn<Tr>  is  un- 
doubtedly the  support  of  the  fprowing  plant, 
sugar  being  evidently  necessary  to  the  growth 
of  plants,  as  it  is  ahmjs  fonnd  in  their  sap^  and 
sometimes,  as  in  the  sugar  maple,  in  great  quan- 
tities. The  moment,  however,  the  plumule  be- 
gins to  protrude  beyond  the  end  of  the  grain, 
the  sugar  dimiaidiee,  as  it  is  oonsumed  by  the 
young  stalk ;  and  the  sub^anoe  of  the  seed  is 
also  consumed,  though  by  no  means  to  the  same 
extent,  by  the  growth  of  the  root  To  produce 
this  ehange  in  seeds,  and  thereby  to  fit  them  for 
yielding  a  sweet  fluid,  when  mixed  with  water, 
is  the  business  of  the  maltster;  and  it  is  an  ope- 
ration of  great  delicacy,  upon  the  successful  per- 
formance of  which  the  success  of  a  manufactory 
of  ale  or  beer  in  a  great  measure  depends. 

The  first  operation  in  maltint:  is.  to  plunge  the 
barley,  or  other  grain  to  be  malted,  into  a  large 
cistern,  containing  water  enough  tu  cover  the 
whde  mass.  The  harlsy  immediately  sepaiates 
into  two  parts;  one  is  heavy,  and  remains  at  the 
bottom  of  the  water,  while  the  lighter  portion, 
consisting  of  chaff,  defective  grains,  &o.,  floats  on 
the  top.  This  latter  is  skimmed  off  as  of  no  use. 
The  heavier  part,  or  sound  barley,  is  suffered  to 
remain  till  it  has  absorbed  a  portion  of  the  water, 
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minate.   This  is  Meeping.   It  is  the  first  proocM, 

and  usually  occupies  about  two  days.    What  the 
grain  is  sufficiently  steeped,  the  water  is  let  ^ 
and  the  grain  thrown  ont  of  the  cistern,  nd|iM  ; 
in  a  heap,  or  as  it  is  teohnioaUy  called,  a  cnA 

.\ftor  a  few  hours,  the  bottnTn  and  inner  pert  of 
the  heap  be-gin  to  grow  warm,  and  the  radicle  or 
root  to  make  its  appearance;  and  the  geniunatiMi 
thus  oommeooedwoold  go  on  rapidly  but  for  tiie 
labour  of  the  maltster,  wh^  with  a  view  of  making 
all  the  grains  grow  alike,  checks  the  growth  ;f 
such  as  are  in  the  middle  of  the  heap  by  turmag 
than  to  the  ontsMe,  and  vue  wno.  For  tUi 
reason*  nmltii^  eaanot  be  performed,  with  any 
success,  in  summer,  which  would,  at  first  sight, 
seem  to  be  the  fittest  season.  On  the  oontisiy, 
the  best  mattstarB  prafinr  tiie  ooUeat  weathv; 
for,  at  this  season,  they  con  alwajrs  keep  the  ger> 
minatiftn  p:ninp-  on  nt  the  rate  they  wish,  by  heap- 
ing up  the  grain ;  whereas,  in  warm  weather,  it 
grows  so  rapidly  that  no  effort  can  make  the  pro- 
cess equal  and  regular.  Thtn  the  grain  is  toraed 
backwards  and  forwards  for  fourteen  days,  at  the 
end  of  whicli  period  the  acrospire,  as  it  is  called, 
or  the  plumula,  having  nearly  reached  the  eud 
of  the  grain,  and  tiie  latter  having  aoqnind  s 
sweet  taste,  the  pMNMSS  of  growth  is  snddenlv 
and  effectually  stopped  by  spreading  the  whole 
upon  a  kiln,  which  is  a  floor  of  iron  or  tiles,  per- 
forated with  small  holes,  and  having  a  fivs  be* 
ncath  it.  There  the  life  of  the  grain  is  destroyed, 
and  it  is  thoroughly  dried.  The  malt  thus  nude 
is  ground,  or  rather  crushed,  by  passing  it  be- 
tween a  pair  of  iron  rollers.  It  is  then  prepared 
for  brewing. 

The  first  ?tpp  in  brewing  is  railed  mofhing.  It 
consists  in  stirrmg  up  the  malt  with  a  quantity 
of  hot  water,  which  dissolvt^  the  staxch  sugar  of 
the  malt,  and  fbtms  a  tweet  liqnor  called  «««<; 
similar  to  the  must,  or  sweet  juice  of  the  grape, 
from  which  wine  is  made.    The  manufacture 
differs,  however,  in  some  essential  particulars, 
at  this  stage  of  the  process,  fipom  that  of  wias! 
for,  if  the  wort  were  allowed,  as  the  most  i^  to 
ferment  without  obstruction,  it  contains  so  much 
of  the  mucilage  and  starch  of  the  grain,  that  it 
would  ran  into  the  acetous,  and  from  theiice  ialo 
the  putrefactive  fermentation,  and  would  ha 
foj'ed,  as  it  is  technically  termed ,  that  is,  it 
would  become  ill-smelling  vinegar  instead  of  beer. 
To  prevent  this  it  is  first  boiled.  This  proos* 
renders  it  stronger  by  evaporating  a  porlisnaf 
the  water ;  and,  further,  it  coagulatffl  or  curdlei 
the  Tnurilage,  which  subsides  afterwards,  and  i« 
not  again  dissolved,  thus  separating  an  iiyuriotu 
ingredient.  While  boiling,  a  portico  of  hops  ii 
added.    One  object  of  this  is  to  give  an  aromatic^  ' 
bitter  taste  to  the  liqnor,  whi<-h  habit  ha.«  ren- 
dered agreeable.   The  principal  object  of  adding 
the  hops,  however,  is,  to  ehcnk  the  tendsacy  Is 
the  acetous  fomentation,  which  is  always  6r 
greater,  in  liqnor  so  com  pound  in  its  character  as 


sudicient  for  the  purpose  of  enabUng  it  to  ger-  |  beer,  than  in  the  simpler  litj^uors,  as  wine  and 
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I  fliier.  ttk  fipalbar»oaliimoiio^ii{oii,fhKkho|M 
1  add  to  the  intoxioaliAg  qualities  of  the  article ; 
j  and  thi?  pinion  it  probably  well  founded. — After 
I  the  worts  are  sufficiently  boiled,  they  are  poured 
out  iaAo  large  shallow  cisterns  or  coolers,  till  they 
beoome  cool  and  depotit  mudi  of  the  curdled 
mucilage.    They  are  then  allowed  to  run  into  a 
!    deep  tub  or  vat  to  ferment.  If  left  to  themselves, 
however,  the  process  would  take  place  very  im- 
perfeotly,  and  it  is  tbsfefon  utUttd  by  the  ad- 
dition of  yeast.  The  true  n&ture  of  this  sub- 
'  stance,  notwithstanding  nauch  attention  and  some 
,  laborious  analyses,  is  not  yet  understood.  It  ex- 
!  dlM  ftziMBtetioii,  hofrerer,  whieh  oontinoM  fbr 
'  a  period  of  time  longer  or  shorter,  according  to 
\  the  fancy  of  the  hrewcr,  and  13  then  checked  hj 
'  drawing  off  the  liquor  into  barrels  or  hogsheads, 
j  In  fbem  the  ftraentetloii  ttill  goes  on,  bat  it  ii 
j  now  called  by  hrawon  dtmuitt^.  With  a  view 
to  take  advantage  of  this  process,  the  casks  are 
placed  with  their  bung-holes  open,  and  inclined 
1 '  a  little  to  one  side.  The  scum  as  it  rises,  works 
oat  at  the  bung,  end  rung  over  the  tide,  and  thus 
.  the  beer  is  cleansed  from  a  quantity  of  mucilage, 
!'  starch,  nn  l  fither  nnfermented  mutters.  What 
I  does  nut  run  out  at  the  bung  subsides  at  the  bot- 
I  torn,  and  oonetitutei  the  Im.  After  this  eieane- 
I  ing  is  completed,  the  dear  beer  is  racked  off  into 

I  barrels,  and  preserved  for  nse.   The  scum  and 
lees  are  collected,  and  the  former  constitutes  the 

I I  yeast  for  the  next  brewing. 

Such  is  the  general  history  of  brewiqg^  whether 
|i  the  prnrlTict  is  to  be  becr,  ale,  porter,  or  wash 
I ,  except  that  in  the  latter  the  cleansing  is  not  ne- 
:<  oessary.— Even  this  racking,  lunvwvw,  doee  not 
11  remove  an  the  onfermented  matter.  Some  starch 
1  and  gluten  still  remain;  of  conmp.  the  liquor 
I  won  begins  to  ferment  again  in  the  barrels;  but. 
as  these  are  closely  stopped,  the  carbonic  acid 
gM,  or  fixed  air,  oaonot  eieape,  hat  beeomes 
mingled  with  the  beer.    Every  successive  fer- 
mentation can'tes  some  lees,  from  which  the  beer 
:  may  be  racked  uti,  and,  by  repeated  racking,  the 
I  fifmentattve  natter  majbeoompletelyrenuyved, 
and  such  beers  beoome  dear,  transparent,  and 
somewhat  like  the  German  wines,  as,  for  instance, 
I  that  oommonly  called  hod.   But,  the  disposition 
i  to  ferment  beii^  thoa  eatizely  deetroyed,  they 
are,  like  these  wines,  perfectly  still,  and  acquire 
I  no  di?po'>;ition  to  froth  by  being  bottled.  ITence 
I  old  sound  beers  may  remain  in  bottles  for  years 
j  withoat  coming  up,  as  it  is  tedmically  called. 

The  objedTof  ^e  brewer  is  to  pvodnoe  an  agree- 
i  able  leverage,  distinguished  not  bo  much  for  ab- 
solute strength,  or  quantity  of  alcohol,  as  fnr 
colour,  flavour,  transparency,  liveliness,  and 
powtr  of  keepii^  wdL  Some  of  tfaeee  qnalitiee 
are  not  compatible  with  the  development  of  the 
jj  greatest  quantity  of  alcohol  or  ardent  spirit, 
'  which  is  the  main  object  of  the  whisky-distiller, 
i  I  To  oAcC  this  purpose,  he  mekee  a  kind  of  beer, 
I  which  is  oaUed  wsh.   This  differs  from  brewers' 
I  beer  in  some  important  particalais.  Inthefiist 


place,  the  grain  is  not  sll  malted:  in  Bn^snd, 
only  a  part  of  it  is  so;  in  the  United  States, 

generally,  none  at  all.  In  the  next  place,  it  is 
ground  u  ,i;'rf»at  denl  finrr  fh^n  in  bre-winc^.  If 
the  brewer  were  to  grind  his  gnst  an  liuu  as  the 
distiHsr,  he  would  ran  great  risk  of  nUinff  ki$ 
math,  as  the  phrase  is ;  that  is,  he  would  make 
paste  of  his  grain,  and  entangle  the  solution  of 
sugar  so  effectually,  that  he  could  not  get  it  out 
again.  The  distlUer  does  not  ran  the  ssme  risk, 
beoMte  ha  does  not  ose  sudi  hot  water  as  the 
brewer,  and  he  can  mash  and  stir  h\9  ^/nrnls  a 
great  deal  longer  without  injury,  and  even  with 
benefit  to  his  liqaor.  Again,  he  does  not  need 
to  boil  or  add  hops  to  his  worts,  fior  he  does  not 
cnrf  nboTit  precipitating:  the  mucilage,  or  making 
his  becr  keep.  In  the  next  place,  he  adds  a  great 
deal  of  yeast,  and  fisrments  violently  and  rapidly, 
so  as  to  decompose  the  sugar  as  quickly  as  pos- 
sible, and  is  quite  indifferent  i  ther  the  worts 
even  become  somewhat  sourish  in  the  process, 
as,  when  sufficiently  fermented,  the  alcohol  is 
removed  at  once  by  distillation.  If  raw  grain 
be  ground,  mixed  with  water  at  a  certain  heat, 
and  allowed  to  stand,  the  change  of  the  starch 
into  starch  sugar,  or  the  combination  of  starch 
and  water,  tdkes  place  in  the  ssme  way  as  in 
malting.  It  takes  some  time,  however,  and 
hence  the  distillers'  mashes  stand  longer  than 
the  brewers'.  It  would  seem,  therefore,  from 
this,  that  the  malting  of  grain  is  not  neoesMtry 
for  the  making  of  beer;  and,  aooordin^y,  this 
mothod  of  proccndin^T  has  been  recommended  by 
an  eioineut  chemii»t,  one  who  has  paid  much  at- 
tention to  this  subject,  and  there  ean  be  no 
doubt  that  a  certain  description  of  small  beer 
may  bo  so  made.  I'ut  the  process  is  not  appli- 
cable to  the  finer  and  more  valuable  kinds  of 
malt  liquors,  for  reasons  which  it  would  require 
too  many  detsib  to  exfdain  peifeotlj. 

Besides  the  kinds  of  beer  and  wash  already 
mentioned,  there  are  others  in  common  use  made 
by  mixing  honey,  molasses,  or  sugar  with  water, 
and  Haimsnting  with  yeast,  or  some  other  leaven. 
Beers  made  in  this  way  are  eommonly  mingisd 
with  gome  vegetable  substance,  as  ginger,  spruce, 
sarsaparilla,  &o.,  to  give  them  a  particular  fla- 
vour. Mid  are  familiar  to  all  bj  the  names  of 
ginger  beer,  spnux  iser,  Aol  Of  the  beers  manoi- 
factured  from  grain,  as  an  article  of  consump- 
tion in  that  state,  there  are  a  great  many  varie- 
ties. See  urticle  Beba. 

BBBXIA.  A  gams  of  very  fine,  omamsatal, 
evergreen  trees,  with  the  habit  of  the  beautiful 
slirub  Theophrasta.  It  does  not  hold  any  pro- 
pc^rly  dtihued  place  in  the  Jussicuan  system,  and 
has  hitherto  been  treated  as  oonstitittbig  an  or> 
der  of  its  own.  Its  leaves  throw  off  rain,  and  its 
flowers  have  a  white  colour,  and  are  produced  in 
axillary  bunches.  Two  species,  H.  wadageuoari- 
«iifw  and  £.  .tpinma,  were  introdaeed  to  Great 
Britain  from  the  Mauritius  and  Madsigasear  in 
181S,  and  another,     chfyte^yUoj  ftom  Mada* 
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gaaear  in  I8t0;  and  all  tlwae  nqnire  hokhouM 

culture,  and  \isually  grow  to  the  beij^t  of  about 
30  feet  Five  oth«r  qpMaeo  art  koown  to  boiwi- 
ista. 

BBIAB  Ownr),*-botaiiioall7  Som  rM^kum, 
A  haidj,  donduous  shrub,  of  the  rose  genus.  The 
common  sweet-briar  is  a  native  of  Great  Britain 
and  of  Bwitzerknd,  and  is  well  known  in  every 
part  of  SnflMkd  and  of  tin  lowtai^  of  Scntfamd. 
It  is  particularly  aV)undant,  in  its  wild  atate^on 
the  chalky  brinks  of  England.  It  usually  grows  tr, 
the  height  ol  about  five  feet ;  its  branches  have  a 
reddish  hue,  and  are  ererywhefadiOidyaniiad  with 
strong  prioklM ;  tho  kavoa  oiLale^  ftom  reddish 
viscid  glands  on  their  under  6urfii\ce,  a  very  rich 
and  grateful  odonr;  and  the  flowers  have  a  pink 
or  pale  red  colour,  and  appear  in  May  and  J  une. 
Tho  odour  firam  the  leavea  ia  at  oooa  tho  riohcat, 
the  best  known,  and  the  most  extensively  diffused 
of  our  native  jierfunies ;  it  lusciously  scents  the 
air  to  a  oompar;Ltively  great  distance  Around  the 
pla&ta;  and  itluMdaMrradljiaiidendtlwaireet- 
briar  a  favourite  in  the  vicinity  of  iHx>n)enades, 
and  won  for  it  a  place  in  almost  all  shrubberies 

;  and  gardens.  Though  the  plant  has  a  gaunt, 
straggling,  and  wild  appearanoe  to  the  eye,  and 
suits  ill  to  grow  ade  by  side  villi  anything  orna- 
mental, yet  it  trrows  well  in  corners, back crroinids, 
and  other  concealed  spotd,  and  teoreily  ditiuses 
dlooda  of  odoara  ovar  alD  tht  ivalka  in  ita  neigh- 
bourhood. Four  varietiaa  4^  it»  all  bearing  pink 
flowetli  have  been  recognised  by  syftematic  lo- 
tany ;— the  sniall-fiowered,  IL  r.  micraniha,  grow- 
ing wild  in  British  thickets,  blooming  from  Maj 
till  July,  and  uanally  atiaiiiiBg  a  bei^t  of  about 
six  feet ;  the  umbellated,  R  r.  nmf,f  U<itH,  a  native 
of  Germany,  flowering  in  May  and  June,  and 
usually  attaining  a  height  of  four  feet ;  the  hedge 
variety,  R.  r.  aqwiim,  growing  wild  in  Britiah 
thickets,  and  usually  attaining  a  height  of  about 

j  three  feet ;  and  the  scentless  variety.  R.  r.  tno- 

l  (iora,  growing  wild  in  British  hedges,  and  usually 
attaining  a  height  of  about  dx  leet.  But  nu- 
merous other  varietiea  and  subvarieties  are  known 
to  gardeners,  and  have  as  defined  a  place  as  any 
other  garden  rosea  in  horticultural  catalogues. 
The  ol^  of  these  are  tlie  double^  the  tree  double, 
the  dwarf  semidouble^  the  white  semidouble,  the 
ATnericnn  !?Tnprle,  the  zabeth,  the  Mti>--Ii,  the  cle- 
uicntinc,  the  maiden,  the  scarlet,  the  mannings, 
I  the  cluster,  the  mossy,  the  moiutrous,  the  royal, 
and  the  petite  he88oiB&  Some  of  these,  p^i- 
!  ail.-irly  the  double  ones,  possess  the  odoriferous- 
ness  of  the  common  kind,  and  at  the  same  time 
are  decidedly  ornamental.  Tiie  lowers  of  the 
double  blu^  aweet  briar,'*  remarka  Hardia]], 
"  are  of  a  pale  red  or  blush  colour,  and  every 
I  whi?  a.^  double  as  the  cnhbnc^e  Provence  rose ;  it 
cabbages  in  the  same  majuier,  and  is  very  fra- 
grant. No  one  need  be  told  the  value  of  a  roee 
which  has  every  perfection  and  charm,  to  the 
hi^rhest  deprce,  both  in  tho  leaves  and  flowers,  to 

I  rucommend  it."   Among  the  newest  or  the  most 


BlUCK. 

adailNd  Bubvarietiea  prodneed  hf  hyWdiiiag; 
the  beat  ia  the  madeleiBe  or  double  maigiMrted 

hip. 

A  oonaidffliible  subdiviaion  <^  the  rose  geaus 
takea  the  •weet4niar  aa  ita  tjpa^  and  ia  dssig- 

nated,  from  tiie  botanical  nune  of  the  sweet- 
briar,  Rubifp'nof^     Twenty  species  of  this  sub- 
division are  now  growing  in  Great  Britain ;  but  ; 
only  one  of  theae,  JBaaa  itrrm,  Sa  a  natlva,  and 
this  grows  wild  in  our  hedges,  and  has  n  liayfar 

■  heipht,  hnhit,  and  fIorificr\ti'''n  to  thf^  conimoo 
sweet-briar. — The  eglantine.  Hum  ^iantfna^  has 
been  very  generally,  though  iBOomoUy,  identified 
with  the  sweet-briar.   It  forms  quite  a  distinct 

;  species,  belongs  to  the  pimpincll a  leaved  division 
of  the  rose-genus,  produces  yellow ish-cobured 
flowers,  and  has  usually  a  height  of  about  four 
fcet.  AweU<defined  varietyof  it  iaealladit*.  I 
luieola;  but  this  variety  has  sometimes  beea  ; 
named  hitpida,  and  the  normal  plant  has  been  '| 
sometimes  named  IL  lutea  unxcoUtr.    Milton  very  . 
improperly  appliea  the  name  eglantine  to  the  [ 
honeysuckle. 

BRICK.  An  artificial  or  manufactured  kind 
of  stone,  most  extensively  used  in  building  «^  | 
rationa.  The  biidc  offers  some  advantage  over  i 
stone,  arising  chiefly  from  the  expedition  and 
ease  with  which  thp  work  may  l»o  conducted. 
Stone  cannot  always  be  procured,  owing  to  local 
circumstances,  but  there  are  law  poritiana  in 
which  brick-earth  cannot  be  obtained  withio  a  ; 
few  milef,  and  bricks  are  very  portable,  are 
squaro  and  ready  fonued,  and  if  good,  and  uced 
with  good  mortar,  will  produce  a  better  and  more 
dnnUe  wall  tiian  oould  be  prodneed  bf  hhO  ; 
blocks  of  hard  stone.  The  stability  of  a  stone 
wall,  with  straight  juints.  depends  more  on  the 
weight  and  magnitude  ut  the  btones  than  on  the 
adhesion  of  the  mortar ;  fat  aa  the  harder  stoasi 
are  not  absorbent,  the  mortar  will  not  adhere  to 
their  surfaces  and  produce  union ;  while,  from 
bricks  being  of  an  opposite  character,  the  brick 
and  mortar,  after  a  short  time,  beoome  one,  and 
their  adh^oB  ia  ao  atrong  that  it  ia  difieult  t» 
separate  them.  , 

Bricks  have,  accordingly,  been  used  bj  all  aor  | 
tiena  tnm  the  earliest  antiquity.  Tha  bri^  «f 
Babylon,  many  of  which  bear  inaeriptions,  are 
known  at  the  present  day,  and  many  of  the  ad- 
mired relics  of  the  ancients,  still  extant  ia  ruins, 
exhibit  the  perf(M$tion  to  which  the  art  of  brick-  I 
making  had  arrivsd  in  these  early  days.  Some 
of  the  structures  of  Egypt  and  Persia,  the  walls 
of  Athens,  tho  Pantheon  and  Temple  of  Peace,  st  i 
liome,  and  mauy  other  buildings,  are  oonatnicted 
of  briok.  What  ia  surpriiiBg,  however,  is  that  | 
many  of  these  bricks,  which  have  stood  the  test 
of  about  2,000  years,  do  not  appear  to  have  been  | 
burnt  or  submitted  to  the  action  of  fire,  to  pfo 
duoe  their  haidnom  and  dunhility,  whish  «sa 
alone  be  attributed  to  the  extreme  dl^nam  and 
heat  of  the  climate  in  which  they  Were  expowd  ;  j 
for  these  bricke,  un  being  soaked  in  water,  cruia*  : 
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Ue  to  pieoM)  anddiaclooe  straws,  reeda,  and  other 
I  TQgeCibb  mttlbn,  inm  the  nk^mm  ci  whieh  it 
I   il  ilfcrred  they  have  nerer  been  submitted  to 
any  greater  heat  than  that  nf  tin  sun    At  a 
kter  period  all  the  brioks  of  the  ancients  were 
I  hiinit,MiditiidMMtiiftl  diielljTCntina*  the 

I  present  day. 

jl      A  brick  is  nothin^r  more  than  a  mass  of  arril- 
I;  Uoeoas  earth  or  clay,  properly  tempered  with 
water  and  softened,  so  that  it  can  be  pressed  in- 
j  to  a  moold  to  give  it  farm,  when  it  is  dried  in 

II  the  sun,  and  aftor'ivrirdR  •submitted  to  such  a  heat 
as  shall  bake  or  bum  it  into  a  hard  gubetauce. 

i '  This  method  of  forming  bricks  putfi  a  limit  to 
thriyignitude;  fer,eethemttinrial  of  the  brick 
I  is  a  bad  conductor  of  heat,  so,  if  they  were  made 
'  verv  large,  the  heat  applied  externally  would 
.  never  reach  the  inside  so  as  to  bake  it  properly, 
widMNit  vitrifying  and  destroying  the  osteide; 
hence  bricks  must  be  confined  to  such  magni- 
tudes    will  ndmit  of  their  being  well  and  equa- 
bly burnt  throughout.   In  England,  the  sixe  of 
brieki  u  detoniiied  by  law,  and  no  men  eea 
make  bricks  larger  or  smaller  than  the  prescribed 
dimensionA.    Th'm  Li^t      hy  mi^nv,  considered  a 
hardship,  but  it  was  established  for  a  two-fold 
I  porpose,  first,  beewue  aU  brieke  were  labjeot  to 
an  exqise  duty  or  tax  of  dxmft  a  dolUr  a  thon- 
wnd.  which  tax  could  not  hr.  cqnalized,  unless  a 
I  size  was  fixed  for  the  brick  ;  and,  secondly,  it 
I  caabl^  a  person  building,  to  know  the  exact 
i  p/uMf  of  mwlE  he  oaa  eieot  f»  a  ootaia  iom 
of  money,  and  prevents  brickmakers  taking  ad- 
1  vantage  by  sending  out  sman  bricks,  or  making 
I  them  so  large  that  their  insides  may  not  be  hard 
I  iadweH  lNiunit,a  eiwnmrtanoe  that  wonid  pro- 
dace  unsound  work,  defident  in  durability.  The 
standard  size  in  Tx)ndon  is  eight  and  three-quar- 
ter inches  long,  four  and  three-eighths  wide,  uid 
three  aadtiueo-qiiarteraBoheatiilflk;  the  inten- 
tion of  these  dimeneiena  being,  that  each  brick 
j  laid  end  to  end,  or  every  two  bricVs  side  to  pidp, 
'  with  the  neceeeary  ^uimtity  of  mortar  between 
themj  diail  nohe  enelly  nine  ineheo  of  work ; 
or  that  fonr  bcioks  laid  one  on  another,  ihali 
I  make  a  fr>ot  perpendicular,  or  twelve  courses 
I  to  the  yard.    Qood  brick,  having  the  specific 
gravity  of  2*168,  requires  1,200  pounds  on  a  square 
inch  to  anidlit. 

BRICK-MAKING.    Although  clay  has  been 
named  as  the  proper  material  for  making  bricks, 
yet  every  olay  will  not  answer  equally  well.  Pure 
I  day  is  quite  widte^  and  in  hnniinf  doca  not 
change  its  colour,  as  may  be  noticed  in  tobacco 
]  pipes,  which  are  made  from  it.   The  brown  col- 
;    I  our  of  common  clay  is  usually  derived  from  oxide 
i  {{  efiniaiandtiiiBeanaeathehriektoaanuneaied 
I  oolonr  when  burnt ;  but  aa  led  bricks  are  not 
spproved  or  used  for  outside  work  in  London — 
where  more  bricks  are  made  and  consumed  than 
m  any  other  pert  of  the  wodd— the  briakaoikeKB 
bave  contrived  means  of  "ha^fTg  their  colour 
ifthuniag  to  a  jaia  buff  ¥wry  mnch laairmMii^ 


the  colour  of  Bath-stone,  and  which  gives  build- 
ings a  randi  handaomer  appearance,  and  ohwer 
resemblance  to  stone,  than  would  ha  expected. 
TliL'  ui  tJr  of  cnluuring  i.s  kept  as  secret  as  pos- 
sible among  the  manu&oturers,  but  it  is  partly 
prodnoed  by  mixing  powdered  <dialk  with  the 
clay,  and  is,  probably,  greatly  dependent  upon 
the  firing  of  the  kiln  and  the  fuel  used,  since 
many  bricks  that  exhibit  a  beautiful  and  perfect 
bnfif  hue  on  their  outaides,  are  red  and  dark 
within,  if  brohin. 

A  stiff,  tenacious,  plastic  clay  is  unfit  for  mak- 
ing bricks,  as  they  frf^neraily  spUt  and  fall  to 
pieces  in  burning,  iinckmakors  call  such  clay 
dmiff  aartA,  and  thej  prefer  what  they  tflcm  a 
miZc^  mrth;  that  is,  one  of  less  tenacity,  and 
having  more  the  character  of  loam.  When  the 
loamy  soil  is  not  found  naturally,  it  is  imitated 
hgr  adding  sand  in  oonaiderahle  qnantiljto  earth 
that  is  too  strong.  The  Luii  luu  I  rickmakers,  in 
addition  to  sand,  constantly  add  a  considerable 
quantity  of  breae  to  their  day,  and  they  assert 
that  it  ia  tfaia  material  that  givea  the  peonliar 
character  of  colour,  hnrdnoai,  and  dnrabUity  to 
London  bricks.  This  is  somewhat  corroborated 
by  the  country  bricks,  made  without  breese,  be- 
ing red  and  of  a  very  different  ohainoter.  To 
explain  the  term  ifsm,  whioh  aeeme  to  peHfarm 
80  important  a  part,  it  becomes  necessary  to  say 
that  throughout  the  immense  metropolis  London, 
no  fuel  is  used  in  any  of  the  houses  but  bitumin- 
one  or  hiaibg  ooaL  Bvery  honae  haa  what  is 
called  a  duH^ioU,  in  some  external  part  of  the 
premises,  into  which  the  ashes  and  ref  use  of  these 
tires  are  put,  and  the  sune  place  ia  also  a  deposi- 
tory ftv  anj  other  offU  <^  the  honae,  whioh  mast 
not  be  thrown  into  the  streets.  The  parish- 
authorities  contract  with  persons  having  horses 
and  carts  to  ol^  these  dust-holes  about  onoe  tr 
wedc  or  oAener,  wittioot  any  expenae  or  trouble 
to  the  houadceeper,  and  the  stuff  ooUeotad  ia  all 
carried  to  certnin  fixed  depositori'^s  on  the  out- 
skirts of  the  town.  Here  hundreda  of  men, 
women,  and  ohiUven,  are  daily  employed  in  as 
sorting  and  looking  over  the  mountains  of  dia- 
Carded  treasure  thus  Vr  nght  in,  and  now  be- 
come the  property  of  the  contractor ;  apparently 
worthless  in  the  eyes  of  the  public,  but  not  so  in 
Ihot,  fur  meat  of  the  men  who  have  undertaken 
this  business,  in  conjunction  with  that  of  scaven- 
crer  or  street  cleaner,  have  in  alrnopt  e%'ery  in- 
stance amabsed  immenuu  furtunua.    Tiie  iioaps  of 

ooil  are  oareftilly  raked  over,  and  evwy  atom  of 

them  passed  through  several  gradations  of  sift- 
ing, with  sieves  of  various  fineness.  Rags,  old 
iron,  metal,  bones,  and  such  things  as  are  usually 
tittoiwn  away,  mixed  with  the  refine  fiid,  form 
the  aggi^te  of  the  mass,  and  all  theee  things 
are  separated  and  placed  in  separate  henpfl  TTere 
the  paper-maker  gets  supplied  with  much  com- 
mon rag  for  packing-paper.  The  old  iron  ia  m> 
turned  to  the  foige  to  ha  manufactured  into 
scrap  iron.   The  hartabom  and  ivory  blade 
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gets  Bupplkd  ivitli  boiWt  much  new  < 

and  unconsumed  coal  and  cinders  &re  obtained, 
and  this  furnishes  the  only  fuel  with  which  all 
the  bricks  of  London  are  bamt}  while  the  small 
and  id^most  incombustibW  maltor,  consisting  of 
very  small  cinders,  mvl  n?w  coal,  fire-dust,  de- 
<^yed  animal  matter,  and  whatever  else  may  he 
mixed  in  the  mass  is  breeze.  This  breeze  is  mixed 
witii  the  fiky,  it  in  *  great  nwMaie  oomlnutible 
when  oxpoaod  to  the  high  heat  required  to  bum 
bricks,  and  it  is  siiid  to  ass^ist  the  brick  in  getting 
red  hot  throughout  its  subetanoei  and  otherwise 
to  improTe  it  very  ntateriallj. 

A  great  deal  of  care  and  trouble  is  necessary 
in  preparing  the  earth  for  making  good  bricks, 
in  order  to  reduce  it  to  one  unifonn  texture,  and 
to  deprive  it  m  muoh  m  poarible  of  all  stonee 
that  might  desbK^  the  form  of  the  brick,  by 
breaking  in  the  fire,  or  be<!oming  vitrified.  The 
brides  of  Philadelphia  arc  in  general  so  good, 
that  we  win  desoxibe  the  prooess  need  there  for 
ttiaiking  theu,  and  point  out  where  it  differs 
from  that  pursued  near  London.  The  clay  in 
both  places  is  invariably  dug  in  the  autumn,  and 
during  the  winter  befoiy  frost  sets  in.  The 
ground  is  divided  ont  into  equare  allotmentt 
callci  spits,  four  feet  wide  and  sixteen  feet  long, 
which  surface  when  dug  a  foot  deep,  furniehes 
the  right  quantity  of  earth  for  1,000  bricks,  and 
of  ooone  eaeh  foot  in  depCli  ia  eqpdvalent  to  the 
same  quantity.  This  earth  is  dulled  by  barrows 
to  an  adjoining  piece  of  ground  preriously  levelled 
to  receive  it,  and  sunk  a  little  under  the  general 
•urftee  to  prevent  water  nuuring  cff.  On  this 
it  is  worked,  if  in  a  fit  state  to  make  brides;  if 
not,  sand  is  added  in  sufficient  quantity,  accord- 
ing to  the  judgment  of  the  workman,  to  make  it 
mfBdentiy  short  or  mild,  and  at  tUs  period  the 
London  brickmakor  adds  his  breeze,  which,  an- 
swering the  purpose  of  sand,  it  is  added  in  less 
quantity.  It  is  then  cut,  slashed,  and  worked 
with  the  spade,  adding  water  to  it  to  soften  it ; 
and  the  quantity  of  two  spits  being  added  to- 
gether in  one  heap,  sufficient  earth  to  make  2,000 
bricks  is  exposed  to  the  froet  in  each  heap,  and 
the  more  severe  the  frost  is,  the  better  incorpora- 
tion will  take  plaoe.  Nothing  more  can  be  done 
with  it  until  spring,  when  the  warm  weather 
thaws  the  heaps,  and  if  the  frosting  has  been 
efieptuai  no  lumps  will  remain,  but  the  wlu^ 
will  be  oooveited  into  a  tiidfonnlj  soft  and 
yielding  mass.  If  too  wet,  the  heaps  are  opened 
and  spread  to  dry,  or  if  too  dry,  more  water  is 
added,  before  the  last  working  with  the  tool 
called  tempering,  in  otdn  to  render  tiie  whole 
mass  tmifoirmly  smooth ;  it  is  then  pressed  and 
patted  down,  and  cnvered  with  boards,  cloths,  or 
bushes,  to  prevent  the  injurious  effects  of  the  sun 
and  air,  and  is  now  ready  for  the  mouUer.  The 
moulder  works  at  a  table  or  b^ush  in  the  open 
air,  covcrefi  hy  n  shed  roof  only,  to  protect  him 
from  sun  and  raiu,  and  the  clay  is  brought  to 
him  in  a  bai^ow  from  the  tempered  licup,  and  ib 


placed  by  the  boy  who  brings  it  on  the  left  hand 

end  of  his  table  ;  another  boy  pupplics  him  with 
dry  ailicious  sand  previously  dug  or  provided, 
and  placed  on  the  rij^t  hand  end  of  the  taUe, 
and  a  third  boy  stands  in  front  to  lanovs  the 
bricks  as  fast  as  they  are  formed.  The  nould  is 
formed  of  mahogany  or  other  hard  wood,  buund 
with  iron  for  strength,  and  cased  with  iron  plate 
on  its  top  and  bottom,  or  is  sometimes  lined  with 
thin  iron  throughout ;  moulds  have  been  f  ^rnied 
wholly  of  iron,  hv.t  they  are  too  heavy  fur  expe- 
ditious work,  and  cold  to  handle  in  early  spring. 
The  moold  is  faax  sides  of  n  box  withoo*  either 
top  or  bottom,  as  the  moulding  table  forms  the 
bottom,  and  must  be  very  smooth,  on  which  ac- 
oount,  and  to  prevent  wear,  ii  may  be  covered 
with  sheet-iron.  The  moulder  first  covers  his 
table  thinly  with  sand,  and  cutting  off  a  suffi- 
cient quantity  of  the  prepared  clay  with  his  two 
hands,  finger-end  to  huger-end,  to  lorm  about  a 
brick  and  a  qnaiter,  ho  kneads  it  on  taUs, 
by  pressing  on  it  with  the  palms  of  the  handi^ 
first  drawing  it  towards  hint  and  then  pushing 
it  from  him,  and  patting  the  ends  to  bring  id  to 
a  form  umilar  to  the  mouM  Into  whioh  it  ii  to 
be  introduced  (the  mould  having  beenpreriouidy 
.sanded),  and  presses  it  down  with  force,  so  as  to 
fill  up  all  the  comers.  The  superfluous  earth  is 
now  cut  off  by  running  a  steel  tool  like  a  large 
thick  knifo,  called npbne,  akag  the  top  of  the 
mould,  when  the  top  of  the  brick  is  sanded,  and 
a  thin  board,  called  a  turning  board,  as  wide  as 
the  mould,  and  three  inches  longer  tiian  it  is,  w 
bid  over  it,  and  the  whde  being  inverted,  the 
mould  may  be  raised  carefully  by  the  two  hands, 
Hnd  the  soft  brick  will  be  left  on  tho  turning- 
board,  m  which  State  it  is  taken  away.  Should 
any  clay  remain  about  the  mould,  it  is  now 
cleaned  out  and  sanded,  to  prepare  it  for  the 
next  brick.  It  should  here  be  ob&ervc'd,  that  the 
mould  must  be  full  half  an  inch  or  more  longer, 
and  a  quarter  inch  wider  and  higher,  than  the 
briok  intended  to  be  produced,  as  all  okjwtU 
sink  thus  much  in  drying,  and  sometimes  mv-r*'. 

In  order  to  receive  the  bricks  when  moulded, 
a  high  and  open  piece  of  ground  is  provided  flail- 
ed tiie  floor,  and  this  is  formed  into  what  an 
called  had*.  The  hacks  are  perfectly  level  pro- 
jections of  efirth  about  two  feet  wide,  and  rising 
six  or  eigiit  inches  above  the  surface  of  the  dour, 
and  are  iftj  yards  m  mora  in  length,  for  neriv* 
ing  thebri^  to  be  dried,  and  they  should  run 
in  a  north  and  south  direction,  in  order  that 
both  sides  of  the  pile  may  receive  its  due  propor 
tion  of  snnshin^s  and  thi^  must  be  about  fcur 
feet  apart  to  allow  wheeling  witli  a  barruw  be* 
tween  them.  The  boy  thnt  rec<  ives  the  bri^ 
from  the  moulder,  holds  them  by  the  ends  of  (he 
turning-board  and  places  them  on  a  bamw  flt»- 
straoted  for  the  purpose,  with  a  high  raised  sta||S 
of  frame-work,  that  is  level  when  the  fjarrow  is 
running,  and  holds  twenty  bricks.  It  must  run 
I  upon  phuiks  to  prevent  concussion  to  the  yet 
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tader  feridc  He  ouiiM  tluni  to  %  bwdc  ftiid 
lajs  them  regularly  upon  it,  left'riiig  the  turaing 

hovds  under  them  until  the  row  is  nearly  filled, 
aad  this  allows  time  for  the  bricks  to  dry  and 
bMone  ft  little  hard  on  the  surfiMM,  wfaidi  they 
will  do  in  half  an  hour  in  fine  weather.  Another 
who  is  in  nttfndance  at  the  hacks,  takes  them  up 
aod  tuoves  them  to  the  next  adjoining  hack,  pre- 
vioiuly  (»i^red  with  sand  raked  imooCh,  aod  In 
doiag  to  places  them  on  their  edgee  by  inclining 
the  turning-board  with  one  hand,  and  applying 
the  other  to  the  brick,  while  ho  slides  away  the 
boards  to  be  retuniud  in  the  empty  barrow  to  the 
noalder.  The  soft  brieks  axe  thus  diq»oeed  in 
an  angular  manner  like  a  worm-fence,  but  in  no 
owe  more  than  two  inches  asunder  in  the  widest 
part,  and  not  touching  anywhere.  The  row  or 
hiflit  beiflg  flaished,  the  briokt  axe  aeaded  on 
theu:  tops,  and  if  the  hack  is  long,  the  bricks  at 
the  end  fir^t  put  down,  will  be  dry  enoni^h  to 
permit  a  second  tier  to  be  laid  upon  them,  and 
■0  m  until  eight  tiers  or  lejen  are  io  disposed, 
which  is  the  greatest  numbv  tiiat  can  be  placed 
withoMt  dnnrr'^r  of  crushing  or  spoiling  the  phape 
of  the  lower  bricks,  and  this  number  should  not 
be  attempted  unless  the  hadv  era  long,  and  the 
weather  fine  and  dry.  The  olgeot  of  placing  the 
bricks  in  this  open  7nnnner,  is  to  permit  the  air 
to  blow  through  and  dry  them  as  efiectually  as 
possible,  but  they  must  not  dry  too  rapidly,  as 
that  win  eanae  them  to  eraek.  Shoald  the  sun 
be  t(X)  powerful,  the  hack  will  require  shelter, 
which  is  obtained  by  constructing  a  number  of 
light  frames,  of  a  kind  of  basket  work  of  twigs 
and  ilmw  interwoven.  ThejaxeBixMlongtas 
hif^  as  the  hacks,  and  made  as  light  as  possible. 
These  straw  hurdles  are  so  useful,  no  brickmakor 
should  be  without  them ;  they  afford  shelter 
sgamst  hoUk  sun,  rain,  and  frost,  (which  ate  tiie 
greatest  enemies  of  the  htiBkmaker  in  tiiia  stage 
of  the  business,)  or  they  are  set  up  in  angular 
poiitioDS  to  catch  and  direct  the  wind  into  the 
hsdcs,  if  tiie  biieks  dry  too  slowly.  Should  fio* 
lent  rains  come  on  which  might  destroy  all  the 
work,  the  top  of  the  hacks  must  be  thatched,  by 
placing  long  wheat  or  rye  straw  transversely 
•tsofls  their  top^  keeping  it  from  blowing  away 
liyflaaltaUd  kogthwise  on  them.  The  haeks 
are  raised  above  the  natural  soil,  for  the  purpose 
of  keeping  the  !n  .ver  tier  of  brioks  out  of  the  wet, 
sbooM  rain  occur. 

In  abeofc  a  week  the  hrieks  win  be  vifiioien^ 
dry  for  turning,  which  is  done  by  moving  them 
from  the  hack  on  which  they  were  first  dried,  to 
the  adjacent  one  left  empty  to  receive  them. 
ISiey  are  now  diqneed  as  before  upon  their  edges, 
but  are  put  parallel  to  each  other,  aboat  one  inoh 
apart,  and  the  side  that  was  before  downwards  is 
tamed  upwards.  In  the  second  tier  or  course 
eash  briok  is  pkced  over  ilie  opening  between 
the  two  below,  and  so  of  aU  oonnet  that  succeed 
until  the  eight  tiers  arc  ajrain  completed.  In 
this  manner  thej  still  expose  oonsiderable  sui^ 


fltoe  to  the  air,  and  aa  the  brtoica  have  new  be- 
come tolerably  dij,  and  do  not  reqnire  sun,  the 
last  drying  hacks  are  sometimes  covered  for  their 
whole  extent  with  a  slight  thatched  roof,  to  pro- 
tect them  from  rain ;  or  if  the  Idhi  is  not  ready, 
they  are  sometimes  moved  into  a  building  for 
safety.  The  hacks  sometimes  require  turning 
three  ur  four  times  before  the  bricks  are  suffi- 
dontly  dry  for  the  kiln,  and  the  drying  usually 
takes  from  three  to  five  weeks,  depending  en  the 
state  of  the  weather. 

Bricks  are  always  made  by  piece-work  near 
London,  where  a  skilful  moulder,  having  all 
tilings  in  good  order  around  him,  wQl  mould  and 
hack  from  five  to  seven  thousand  in  a  day  of 
fourteen  hours  work,  or  about  five  hundrml 
bricks  per  hour ;  but  to  aocomplisk  this  he  wiii 
require  six  hands  to  wait  on  him,  all  of  which 
are  children.  They  supply  him  with  the  tem- 
pered clay  and  sand,  and  water  to  dip  his  tools 
into,  remove  the  bricks  as  fast  as  they  are  mould- 
ed, and' return  the  turning  boards.  Hhohinery 
is  now  coming  into  very  general  use  in  moulding 
brieV  ;  and  it  is  superior  to  manual  labour,  not 
only  from  the  labour  sived,  but  firom  its  yielding 
a  dansw  and  better  quality  of  brick. 

When  small  quantitiesof  brick  are  required  in 
a  country  where  they  cannot  be  obtained,  or  for 
particular  joha,  the  clay  may  be  tempered  and 
mixed  by  placing  it  on  a  hard  bottom,  and  work- 
ing it  by  a  shovel  or  spade  with  mitet,  and, 
trampling  it,  instead  of  waiting  for  a  frost  to 
break  it  down.  In  this  case  more  water  xnmt  He 
added  than  is  fit  for  tempering  brick  earth,  but 
it  can  be  got  rid  of  afterward  by  drainiag  it 
away,  or  exposing  the  earth  to  dry ;  when^  the 
moulding  and  drying  mast  be  conducted  as  above 
d(»crib^  but  on  a  smaller  scale.  In  the  vicinity 
of  London,  where  the  demand  for  brieks  is  enor* 
mously  great,  the  large  brickmakcrs  adopt  a  dif- 
ferent method  to  that  above  described  for  tem- 
pering and  preparing  their  clay,  but  there  is  no 
variation  in  the  manner  of  monUUng  and  drying 
upon  the  hacks.  The  clay  is  dug  in  autumn  and 
frosted  as  usual;  but  instead  of  being  piled  in 
ridges  or  small  heaps,  the  whole  is  wheeled  into 
one  immense  pile,  as  frosting  the  interior  is  of 
less  importance  when  machinery  is  uaed.  At  the 
breaking  up  of  the  frost  the  clay  is  carried  in 
navigators'  barrows  to  a  mill  called  a  tV7, 
where  it  is  worked  by  horse-power,  and  inoorpo- 
rated  with  the  neesssaiy  qnsntity  of  sand,  chalk, 
or  other  material,  and  water,  which  is  often 
pumped  up  and  delivered  into  the  mill,  by  the 
same  power,  in  such  quantity  as  will  reduce  the 
whole  eartii  to  so  tiiin  a  state  tiiat  it  is  just  cap- 
able of  runnhog  frt>m  an  opening  made  in  the 
bottom  of  the  mill  for  its  discharge.  It  is  re- 
ceived upon  a  wire  sieve  or  strainer,  that  stops 
all  stones  or  foreign  ingredients,  if  their  siie 
would  prove  prejudidal  tothehrifika  about  to  be 

raadf.  T^v!>  cnpaciou^  ponds  or  reservoirs, about 
three  or  four  feet  deep,  are  formed  for  reoeivi4g 
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this  diluted  earth,  and  they  are  00  placed  in  re- 
Bpeoi  to  tlM  mill,  that  ita  piodafle  «m  bt  ilis- 

charged  into  either  at  pleasure,  by  means  of 
wooden  shoots  or  spouts.    The  pturped  stuff  is 
conducted  into  one  reservoir  until  it  is  quite 
filled,  wlmi  it  it  iorned  into  the  «tlwr:  aad 
while  the  second  is  filUng,  tlM  euthy  matter 
subsides  in  the  first,  leaving  nothing  but  clear 
water  at  the  surface,  and  this  is  carefully  drawn 
ofi*  by  nithdrawing  pegs,  thtt  wf  pboed  wry 
close,  one  below  the  oUMf,  from  holes  in  a  tbiolE 
planV  Ipt  into  the  upper  part  of  the  reservoir. 
In  this  way  the  water  is  drained  off  and  rans 
to  irtfle^  leaving  a  fiaaly  dhrfded  and  most 
equable  mud  in  the  rsMrvmr,  which  becomes  of 
such  oonsistenoe  by  draining,  that  it  can  br  tnlcen 
up  by  shovels,  put  into  harrows,  and  be  taken 
away.    The  discharge  of  the  miU  is  then  again 
turned  into  tiie  iimt  wtt  iroir,  whldi  lilla,  whik 
a  similar  draining  and  removal  of  the  con  tents  of 
the  second  i?  taking  place.     In  this  manner  the 
clay  IB  more  mmutely  divided  and  broken  up,  or 
tenqtand,  tiiaa  oenld  pomfbty  ba  dona  by  the 
former  process  of  hand  labour,  and  in  its  soft 
state,  when  first  moved,  is  in  excellent  condition 
for  receiving  finely  nfted  breeze,  or  any  thing 
elaa  tbait  tamy  ba  poaaaiity  fn  impiwring  the 
qoalitj  or  ooloar  of  Obe  brick.    After  thi^,  all 
that  is  necessary  for  rendering  the  earth  fit  for 
the  moulder,  is  a  few  days  exposure  to  the  air, 
to  make  it  eoAeiently  dry  for  hia  naa ;  and  tbaa 
the  process  proceeds  exactly  as  before  deecribed, 
unless  indeed  a  patent  moulding  machine  should 
be  employed,  instead  of  a  hand  moulder,  for 
forming  the  brieks,  and  thai  ih»  oompost  is  de- 
Uvered  to  the  machine,  of  whioh  thaieaM  several 
varif'ties,  said  to  produce  more  compact  bricks 
than  hand  moulding,  becaTise  srivnter  pTe«»siire  ie 


them,  for  if  they  possessed  real  advantages,  there 
can  be  no  doiUtt  bnt  tbay  nonld  ba  adopted,  i 

hrick-kiln,  as  usually  constructed,  is  formed  of 
bricks  bnilt  into  a  square  form  like  a  house, 
with  very  thick  side  wails,  and  a  wide  door-vsj 
at  each  end,  Ibr  taking  in  and  carrying  out  the 
bricks ;  but  these  doors  are  bnilt  op  with  soft 
hrirk?  laid  in  clny,  while  the  kiln  h  biiminp.  and 
a  temporary  roohng  of  any  light  material  is  gene- 
Tafly  placed  Of«r  dm  kOii  to  protoet  Aa  law 
bricks  from  lain  wbila  aetting,  and  so  made  that 
it  tuny  he  r^movod  af^er  the  kiln  is  fired.  The 
Boglish  kiius  are  generally  thirteen  feet  10% 
ten  fMt  wide,  and  twaHn  feet  high,  whieb  rim 
contains  and  bums  20,000  bricks  at  onoe.  Wood 
is  the  ustnl  farl  n?cd  in  thcRe  kilns,  nnd  they  are 
frequently  built  with  partitions,  for  contaiaiag 
the  fuel  and  for  snpporting  the  bricks,  in  the 
farm  of  arohea,  aa  wiU  ba  ptaaentty  deaegthad,  A 
brick-kiln  has  no  flue  or  <^mney,  as  it"  chief 
purpose  IS  to  dir«>ct  tin  heat  of  the  fire  through 
the  body  of  bricks  piled  above  it.  To  effect  tiui 
tbey  mut  ba  pboad  km  a  paiHeniar  fbcm  witii 
great  care,  and  this  operation  is  oalled  setting 
the  kiln,  and  is  performed  by  one  or  two  men 
who  understand  the  business,  and  to  whom  the 
raw briflka are dallveind  in  banowa.  ISwimD 
of  the  setting  is  pretty  neaify  Um  MUe  in  the 
country -kilns,  or  London  clamps,  except  that  in 
the  latter  the  arches  are  much  smaller,  because 
wood  ia  only  need  tar  Idndling  and  not  ibr  fanm- 
iag:  Tba  bottom  of  the  kiln  is  laid  i  n  regalir 
rows,  of  two  or  three  bricks  wide,  with  an  inter- 
val of  two  bricks  between  each,  and  these  row; 
are  so  many  walls  extending  lengthwise  of  the 
kiln,  and  running  qnita  tbrangh  it;  they  an 
built  at  lonpt  six  or  eight  couttcs  hifrh.  And 
this  is  permanent  work,  or  work  that  n  rnains  in 


II 


exerted  to  compress  the  day  into  the  mould  than  |  the  kilns  tlmt  have  fire-plac^  built  in  th^ 

iooKB,  or  Iwa  la  ba  JboMd  aveiy  Mm  tiw  kih 
is  set,  when  it  has  a  flat  bottom.   The  interrak 
between  the  walls  are  laid  first  with  shavin?*  or 
light  and  dry  brushwood,  or  any  thing  that  will 
kindle  aaiiljr,  then  with  larger  bwMhPead  eat 
into  siutt  lengths,  that  it  may  pack  in  a  oom- 
pact  mMiner ;  and,  lastly,  with  logs  of  «p]it  hick> 
ory,  or  strong  boming  wood.   This  done,  tbt 
overspanning  or  formatioa  of  tiw  archea  ia  ao» 
menced ;  for  this  purpose  every  course  of  bricks 
is  made  to  extend  an  inch  and  n  half  bojond  the 
course  immediately  below  it,  for  hve  courses  io 
height,  Uking  aare  Io  MOt  wdl  behind,  Ibat  is 
to  bade  vp,  or  fin  tip  with  bricks  agaiiiat  the 
over-spanners.    An  equal  number  of  courts.  '^1 
the  opposite  side  of  the  arch,  is  then  set  as  be- 
fore, and  thus  the  arch  is  formed,  wkidi  is  called 
ffooding,  and  ia  a  aioa  aad  inporlattt  apaiation, 
for  if  the  arch  fails  or  falls  in,  the  fire  may  be 
extinguifihcd,  or  iri;inv  of  the  bricks  above  the 
aroh  may  be  broken.    'liie  intermediate  spaces 
batmen  the  archea  are  new  filed  iqi,aa  aa  t» 
bring  the  whole  surface  to  a  level,  and  then  the 
setting  of  the  kik  prooaada  with  MCikii^  oatil 


oan  be  azected  by  a  nan  wofking  the  iriiala  da^^ 

through. 

The  burning  of  the  bricks  is  an  operation  of 
great  nicety,  because,  if  not  burnt  enough  they 
wiU  ba  aoft  and  worthlees,  and,  if  overdone,  they 
vitrify,  lose  thair  Aape,  and  often  run  together 
BO  as  to  be  inseparable  and  nseless.  Accordingly, 
various  methods  have  been  adopted  for  producing 
lhttdaed«greaoffiiing,a8iif8edlad.  In  gene- 
ral, bricks  are  iNinit  in  a  kind  of  building  con- 
structed for  the  purpose,  and  called  a  hricl'-l-ih  , 
but  in  London,  the  burning  constantly  takes 
plaoa  in  the  open  air,  the  bricks  being  made  up 
into  *wwn—«B  quadrangular  foleo,  oonsisting  of 
from  two  to  five  hundred  thousand  brick!,  in 
each.  The  built  kiln  is  tVioncht  l)y  m:\ny  to 
produce  the  best  bricks,  or  at  uii  evuuts,  a  larger 
proportioii  of  good  briidEa  out  9f  any  glwn  4|ttan- 
tity,  and  must  certainly  consume  less  fuel,  but 
as  they  are  never  adopted  in  the  immense  brick 
manufactories  of  London,  where  no  piuns  or  ex- 
pense Ibr  aendaoting  the  oonoenii  in  the  beat 
and  most  advantageous  manner  is  spared,  this  is 
avidanoe  that  there  mnat  ba  aoow  olgeotioaa  to 
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not  onlj  in  its  bodj,  bat  in  the  arches  also,  the 
ends  of  the  bricks  touch  each  o^er,  but  narrow 
vpaoes  must  be  left  between  the  sides  o(  every 
Mok  ftr  Om  ir»  to  plaj  through,  n&  tiiit  is 
dont  pfaunng  the  brieves  on  their  edgti^  ttd 
foUowing  what  is  called  the  rule  nf  throe  upon 
tbree»  bj  bridcmakeca,  revming  the  direction  of 
wobooont.  9b«kifai  being  li]M,ite4o|»-M«TW 
illndwith  fiLit  l'ricks,sodiBp(Wai, that  one  brick 

Tht  kOtt  l)oi«f  boUt,  or  ftdahed*  the  firing 
•ncoeeds,  and  thb  Jo  tiio  moot  d«luM»  oporation, 
and  one  that  requires  practice.  Thr  fnel  is 
kiodled  under  the  arches,  but  rcquiros  cloffp 
watching  and  attendance,  for  being  in  a  iai^e 
Mf»  it  would  bom  violenlij  and  pradnoo  lo 
sudden  a  heat  as  would  crack  and  ipoil  tbo  low- 
est  bricks.  To  chock  the  btiming,  tiie  aroh-hoks 
or  mouiiis  are  dosed  with  diy  bricks,  or  even 
MMMod  vilb  wot  cby,  in  orto  to  ^innaik  the 
catnnoe  of  air,  and  rapid  combustion  that  would 
ensne.  The  fire  must  be  made  to  smother  rather 
th&a  bum,  in  order  that  bj  its  gentle  heat  it  maj 
evaponte  awaj  tbo  biiBiditr  Ottftinaias  in  tbo 
bricks,  and  produce  drjring  rathor  than  bnming. 
The  slow  fire  requires  to  be  kept  up  nbont  thro<> 
dajs  and  three  nights,  bjr  oooasionally  opening 
(bo  vants,  to  supply  air  uid  additional  ftul,  uid 
doriif  at  jaMSiy  <lan«  thorn,  oata  tho  in 
gets  up,  as  tho  workmen  call  it,  that  is  to  say, 
antil  it  has  found  its  way  through  all  the  chinks 
sod  openings  between  the  bricks,  and  begins  to 
beattbosooi  tbo  topof  tbo  kfliL  Toaaoertoiii 
the  propress  of  the  fire,  the  top  of  the  kiln  matt 
be  watched,  and  as  soon  as  the  gmoke  chnnges 
ooknu  from  a  light  to  a  dark  hue,  the  drying  is 
— Th*^  aad  tho  dio  macj  bo  Iho  first, 

or  white  smoke,  called  xctUm^-tmokey  is,  in  ftet, 
little  else  but  the  st^m  of  tho  wntor  while  ovn 
poratmg,  and  when  that  is  gone,  the  real  anioke 
«f  tboM  onoeeedo,  and  now  tbo  Tents  may  be 
opened  to  admit  full  draught,  and  a  strong  fire 
kept  np  for  from  forty  oijrbt  to  sixty  hours  ;  but 
tbe  heat  must  not  be  white  or  so  strong  as  to 
■dt  or  Titzlfy  tiio  hrioka,  and  whenever  it  ap- 
pears to  be  increasing  too  rapidlf,  tbo  VMiti 
Blast  be  partially  closed.  this  time  the  kiln, 
if  it  eontaine  thirty-five  courses,  will  be  found  to 
bovo  sank  about  nine  inches ;  but  the  stronger 
tho  dagr  tbo  oMiffo  itiriH  shrink,  tnd  H  io  bjtUo 
tinking  that  the  workman  knows  when  the  kibi 
is  wfficiently  burnt.  The  experience  of  burning 
a  few  kilns  will  show  bow  much  the  day  of  that 
pvfcioihrpbMOTioldo  to  tbo  firing.  Wbonitis 
thus  ascertained  that  tbo  kiln  is  done,  the 
vent-holes,  and  all  other  chinks  thrortjrh  which 
sir  can  enter,  are  careluUy  stofiped  with  bricks 
*ad  doy,  ond  in  tbii  iliito  it  ronMiniMilil  the 
bricks  are  cold  enough  to  bo  tnktn  dona,  whon 
they  are  distributed  for  us*. 

From  tho  nature  of  the  above  ptooem  it  will 


booridBnttbol  briebof  VMr]rdiflbi«nt4|an]itioi 

will  be  found  in  the  same  kiln ;  for  as  the  firo  is 
all  applied  below,  the  lower  bricks  in  its  imnie- 
diate  vicinity  will  be  burnt  to  great  hardness, 
or,  perhaps,  fitrifiod;  tiMMO  in  ^o  mUdio  ivyi 
be  well  burnt ;  and  thooe  at  tbe  top,  which  are 
not  only  rno^t  distant  from  the  fire,  but  exposed 
to  tbe  open  air,  will  be  merely  baked,  and  not 
burnt  tft  aU;  oomoquently,  if  they  canbonoed, 
they  moit  bo  rewrwd  iir  inside  work,  that  is 
not  erpopod  to  wenthcr,  OT  tbtj  wiU  toon  flnl 
and  crumble  to  pieces. 

In  the  London  method  of  opon  diinp  burning, 
without  any  kibi,  tbo  piling  *nd  diopooition  of 
tho  brinks  is  the  pame  ubove  described.  PTcept 
thiit  (iir  l»)tlorn  arches  :ire  much  smailer, as  they 
arc  only  intended  to  contain  brushwood  to  pro- 
dnoo  tbo  firot  fcinilHng,  and  not  liar  tbo  AitnM 
supply  of  fuel.  No  Aiel  is  used  except  the  breese 
cindf>r9  and  small  coal  before  described,  and  this 
is  distributed  by  means  of  a  sieve,  with  wireo 
obont  boif  an  inch  apart,  ovir  evory  ooono  aa  it 
is  laid  noar  tlio  bottom,  and  over  every  alternate 
course,  or  every  third  ooono  higher  up  in  the 
kiln.  The  first  layers  of  this  fuel  are  from  an 
inob  to  an  inoli  and  a  balf  In  tbiAnwi;  bat 
they  diminish  at  thoy  aaoand,baflause  the  action 

of  the  hcnt  i';  to  njccnd,  consequently  there  is 
not  the  same  necessity  for  fuel  in  the  upper,  as 
in  the  lower  part  of  the  kiln.  Tbo  brushwood 
in  tho  bottom  igniteo  the  lower  stratum  of  fori, 
and  from  the  nature  of  its  distribution,  the  ver- 
tical as  well  as  horizontal  j  "ints  will  be  filled 
with,  it,  and  thus  the  fire  gradually  spreads  itself 
npward%  and  tho  wholo  damp  k  nothing  bnt 
a  mass  of  bricks  and  burning  fuel.  The  heat 
is  therefore  much  more  generally  distributed 
throughout  the  whole  mass,  and  in  order  to  con- 
fine it,  tho  ontiia  ontddo  of  iha  damp  ia  tbiokly 
plastered  with  wet  daj  and  nnd,  tbo  bottom 
holes  being  opened  or  ^tit  as  occooion  nuiy  re- 
quire £or  ragolatiog  the  draught  of  ur.  Not- 
witfwtanding  tlw  hMt  ia  ninoh  ntore  equably  dis- 
tributed tiironi^MNit  thio  form  of  kiln,  yet  the 
outside  bricks  all  around  receive  very  little  ad- 
vantage &om  tbe  fire,  and  are  never  burnt ;  bnt 
being  on  the  mitiido  they  are  easily  removed, 
and  aro  fcoenod  ftr  tbo  outoido  onring  <f  tho 

next  clnmp  that  Tnar  be  bnilt ;  and  bcinpT  then 
turned  with  tlioir  unbaked  fiides  inwards,  some 
of  them  become  available.  On  taking  down  the 
ohonp,  tho  brioka  are  oiawrtei,  In  London,  into 
three  separate  parcels  or  varieties,  according  to 
their  perfection  and  goodness.  Those  that  are 
burnt  very  hard  but  have  not  lost  thmr  figure  or 
shape,  are  oallad  awfou^  or  mahn-ftdagi,  or 
mahn^mvion,  and  are  used  for  fiicing  good  work; 
or  for  paving,  for  which  their  hardness  makes 
them  peculiariy  suitable.  The  main  body  of  tho 
damp  prodnoeo  wdl  bontt  and  sogalailj  Annod 
bmka  oalled  dodcty  with  whkh  tha  gonaiality  oi 
honsos  aro  bnilt ;  and  pueh  as  are  rmperfectly 
burnt,  and  aro  ooft,  aro  calkdp^  bricks.  Theao 
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last  are  used  for  inside  partitions,  backing  walls 
that  are  to  be  plastored  upon,  and  other  work 
that  ia  neither  exposed  to  the  eye  nor  the  weather. 
fliM*  Hnpmil  of  brick  ham  eaeh  ft  ■©- 

panto  price,  tlie  beet  being  worth  almost  twice 
as  much  as  the  woret.  If  the  fire  hns  not  been 
carefully  attended  to,  and  has  been  permitted  to 
get  too  violent,  a  few  of  th*  kfrer  brfektwill  be- 
oeme  diatortad  by  pftrtial  fiinon,  and  may  fuse 
and  nrlhcrc  together,  when  they  are  called  clink- 
er«,  and  are  useless  for  building  purposes,  but 
form  an  excellent  road  material.  In  the  United 
fltfttaa  tiie  BftiiMt  of  bffidci  an  different,  bat 
derived  from  the  same  source,  being  called  hard 
burnt  or  nrch  bricks,  body  bricks,  and  soft  or 
salmon  bncka ;  though  this  last  name  is  gener- 
ally altered  by  wotkmoik  into  aammy.  Tbe  good- 
naat  of  ft  biidk  it  darived  frooi  its  regular  shape 
and  app^nranoe,  its  tenacity  ivnd  hardness,  its 
sound,  and  l  y  its  &ot  absorbing  water,  or  being 
iifocte<i  hy  froflt.  The  tanadij  and  harfnuai  are 
judged  of  by  striking  one  briiAt  ngidnal  another, 
or  Icttinir  tlmm  fall  upon  gtone  pavement.  Good 
bricks  should  have  a  sound  approaching  to  that 
of  ft  metal  when  so  treated,  and  they  ought  to 
ring,  and  bear  a  very  bud  blow  ^th  tbe  edge 
of  the  troTvcl.  bcfnre  they  clivide.  If  they  readily 
break  v,  ith  a  bl  nv.  or  crumble  to  dust  by  a  fall, 
such  bricks  are  uf  the  soft  or  sammy  kind,  and 
are  unfit  for  introdnotion  into  a  beftvy  waU,  par- 
ticularly on  the  outside  of  it,  as  they  will  be  sure 
to  be  attacked  by  frost,  and  crumble  to  pieces 
The  abaorbency  of  bricks  is  judged  of  by  weigh- 
ing than  in  Hm  diy  atato^  asd  than  aoBl±ig 
than  in  water  for  an  hour,  and  weighing  them 
again.  Those  bricks  that  take  up  the  jjreatei't 
quantity  ot  water,  are  the  kftat  fit  for  use,  when 
tii^  ftvo  to  bo  e^oaad  to  ita  ftotkn.  Tbtarci^ 
age  weight  of  a  aoond  and  dry  London  atook  biiok 
ia  4  pounds  1 5  ounces  avoirdupois. 

Independent  of  the  above,  two  other  kinds  of 
bride  are  made,  called  outers  or  rtMen,  and 
bricit.  Outten  or  nibban  are  vary  oonunon  m 

London.  They  rxre  made  of  the  best  and  most  select 
materials,  passed  throu^^'h  a  mnch  finer  biovo  or 
strainer  than  the  other  bricks,  and  the  whole 
nuuRn&otiiiia  io  owMhiotod  with  peooBar  oarOi  on 
which  account  they  are  expensive.  They  derive 
their  name  from  their  being  so  perfectly  homo- 
geneous, and  free  from  stonee  or  hud  parts,  that 
they  may  bo  oat  ffiHk  ft  aftw,  or  ohoppoA  to  any 
form,  and  then  robbed  on  a  rabbiag4tono  mtil 
they  obtain  a  perfectly  flnt  surface.  Tbev  are 
only  used  for  ornamental  purposes,  suoh  as  oou- 
strooting  gauged  or  rubbed  arofaee  orer  doors  or 
windows,  niche  heads,  and  the  like.  Fira-bricks 
are  used  for  lining  the  insides  of  fumaoee  of  all 
kinds,  in  which  the  heat  may  be  so  great  as  to 
fose  and  vitrify  bricks  of  ordinary  materials. 
Thaj  flco  alao  naed  for  thftt  pftrt  of  tho  aetting  of 
?tcam-cngine  boilers  that  i"?  most  exposed  to  the 
fire,  and  for  linini^  tlie  msides  of  tire-plnces  in- 
tended  for  Lumui;'  anthracite  cual.    Twu  v;irie- 


ties  of  them  are  made,  called  Stoarbridge  and 
Windsor  fire  bricks,  both  excellent,  but  of  very 
difiisrent  qualities,  and  they  both  dmve  their 
valoo  ficm  the  poeuHar  local  earth  of  whidi  thej 
are  formed.  The  Stourbridge  brick  ia  always 
l.irger  than  other  bricks,  of  a  pale  yellow  or  red 
colour,  and  when  well  burnt  so  hard  that  it  will 
give  fire  with  sted,  and  has  no  aboorbent  power. 
When  broken,  it  may  bo  aaen  that  this  brick 
cnnpi^ts  chieflT  ''if  the  same  brick  pre\'iously 
burnt,  and  reduced  to  coarse  powder,  and  then 
made  over  again  witii  an  additional  quantity  of 
the  same  fire-olay.  The  Windaor  brick,  on  the 
contrary,  is  made  below  the  usual  size,  and  is  ao 
soft  and  tender,  that  it  can  scarcely  be  handled 
without  breaking,  and  when  broken  its  wbok 
anbataneo  ia  diaoovorad  to  bo  nothing  bnt  noi 
cemented  and  held  together  by  a  very  minate 
quantity  of  argillaceous  earth.  This  brick  is  of 
a  deep,  but  bright  red  ooloor  throughout,  and  is 
ao  aoft  thftt  it  may  be  oat  to  any  required  ftra 
by  a  common  saw  or  knife,  notwithstanding 
which,  it  withstands  a  ht<rher  heat  than  the  for- 
mer kind,  and  becomes  very  hard  and  durable 
after  it  has  been  exposed  to  aueh  heat.  On  thi< 
aoooottt  it  ia  oonatantfy  used  for  forming  ths 
arch  over  iTinrl  or  reverberating:  ftimaces  far 
melting  iron.  A  similar  VricV  in;  made  at  Cheam 
in  Surrey,  and  as  they  are  all  stamped  with  ¥?. 
they  are  known  nndar  tho  nana  of  PP.  or  Nen- 
such  brioks.  The  hard  brick  ahoold  be  used  in 
all  furnaces  subject  to  blows  or  concussion?,  aa 
when  large  logs  of  wood  are  thrown  in,  or  tbe 
fire  baa  to  bo  nlced  with  Urge  iron  poken;  bat 
for  domaa,  or  places  not  likely  to  be  disturbed, 
and  where  the  heat  is  very  great,  tbe  soft  bricb 
will  be  found  preferable.  Large  blocks,  caitod 
&Mi|)ii^  axotnada  of  the  Stoorbridgo  material,  sod 
are  irery  useful  in  the  construction  of  many  far- 
naccR  Fire-bricks  are  often  made  wedge-formed 
for  building  arches,  and  in  segments  of  circle^ 
for  building  round  fiimaoes  or  flueo. 

Connon  briok  earth  is  frequently  fomed  hrto 
what  ere  called  dmtn  hricl-A ;  thev  arp  made 
large  enouprh  to  ndmit  of  having  a  scmicircalar 
cavity  of  about  three  inches  diameter  sunk  into 
one  <^  their  eidee,  ao  tint  two  of  then  intettcd^ 
one  ovw  the  other,  form  a  three  inch  tube^  with 
a  square  outside. — MUlington. 

BHICK-WOBK.  In  using  bricks  for  building 
purpoeee,  nn  onai  tufltoe  or  fonndntion  ia  fint 
prepared,  and  should  be  truly  level  in  each  direo- 
tion.  Thip  may  be  covered  with  Trt<->rtftr,  and  th« 
bricks  are  then  pUoed  upon  it  flatwise,  or  with 
tiioir  broftdeat  aurfooes  upwarda  and  downwaidi* 
with  mortar  filled  in  between  their  vertical  joints^ 
but  the  general  practice  in  beginning  a  wall  is  to  j 
lay  the  first  or  foundation  course  dry,  or  withoat 
mortar ;  that  done,  another  layer  of  bridn  li 
plneed  above  the  fint,  eadi  layer  bdng  caBeda 
course  of  Irick-xcork.  Any  course  Wing  finished,  • 
mortar  is  laid  over  a  part  nf  its  upper  surface  to 
bed  the  bricks  of  the  next  course,  and  io  this  ' 
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manner  the  work  proceeds  upwards  imtil  finisbad.  1 
AUlNMki  that  aittlidd  with  their  length  in  the 

directinn  of  the  Icnui-'h  nf  the  wall  are  called 
ttretcUn,  and  all  thojie  tliat  tuke  an  opposite 
directioo,  or  present  their  ends  towards  the  faces 
of  the  wall  are  oalled  fmienj  whether  fhejr  are 
mible  on  the  outer  fiscee  of  the  wall  or  are  hid- 
den within  it.  A  head^'nrj  course  is  one  in  which 
3X1  the  bricks  that  compose  it  are  headers ;  and 
s  mMug  mmrm  hM  aU  ita  brieke  kid  ae 
•tntohen.  AU  htiefe^inlb  ought  to  oommenoe 
with  a  heading  course,  in  order  that  the  lower 
brides  maj  be  so  covered  by  the  superposed  wail 
tkat  thij  eaanot  slip  out  elthebplaoee. 

Briek'Walls  are  generally  described  bj  the  num- 
ber of  bricts  that  occur  in  their  thickness,  rather 
UuQ  bj  their  dimensioDS  in  inches  ;  thus  we 
■peek  of  a  single  brick-wall,  a  brick-and-half 
liill,  two  bricks,  and  if  ^  aiw  of  the  brides 
are  determined,  this  at  once  gives  the  thickness 
•f  the  waD,  and  then  walla  are  spoken  of  a?  nine 
inch,  fourteen  inch,  &c.,  walls.  A  four  inch  wail 
is  ene  that  i»  half  a  briek  thiek,  er  hultt  with 
whole  bricks  all  laid  in  the  direction  of  ^eir 
length.  In  paving  with  bricks,  or  brinjnnjr  ^^^^ 
courses  to  a  proper  level,  the  bricks  are  otten 
Isid  with  their  thin  sidee  upwards,  and  when  eo 
disposed  this  is  called  hrick-on-edffe-teort.  Brici- 
vnr^nd-vork  is  only  nsi-d  for  pnvinnr  fltx)rs,  and  in 
this  the  Inrioka  are  placed  with  their  ends  up- 
wttdi.  Fkem  tlw  email  dimensions  of  bricks  a 
great  part  of  tha  etrength  of  brick-work  depends 
on  the  jointa  being  well  and  regularly  broken,  or 
80  disposed  that  no  two  verti^  joints  shall  occur 
in  the  same  line  over  each  oUier  in  two  contigu- 
ous ooursee;  or  in  other  worda,  that  good  bMid 
should  be  preserved  ;  and  yet  to  make  the  work 
look  handsome,  all  vertical  joints  in  alternate 
courses  must  be  correctly  over  each  other,  so  that 
if  ft  k»g  phuBb4iDeehoii]d  be  Uxod  in  inj  wtt- 
cal  joint  of  a  piece  of  work  at  its  top  or  Vpper 
coursp,  thnt  line  should  also  cover  or  pasi  over 
the  vcrucal  joints  in  every  alternate  course  beio>v 
ii 

In  order  to  produce  thifl  regularity  of  appear- 
ince  in  the  joints,  bo  nece«i?ftrv  in  the  handsome 
sppeacanoe  of  brick-work,  as  well  as  to  break  the 
jointi  and  oanie  the  hrieka  to  overhip  each  other 
for  procuring  strength,  bricks  are  alwayi  laid 
in  particular  forms  distinguished  by  the  name 
of  iomit.  Of  these  two  varieties  are  used  in 
England,  and  are  called  Old  Englith  bond  and 
Fimitk  hmi.  Old  EngUah  bond  oonaleti  of  al^ 
ternate  courses  of  all  headers  and  all  stretchers 
iltemating  with  ench  other,  except  when  the 
wall  contains  an  odd  number  of  half  bricks,  and 
Una  a  ringie  row  of  etretcbere  beoomee  lieneewry 
in  each  heading  ooiUM^  and  a  row  of  headers  in 
each  stretching  course  to  make  out  the  thicVness 
of  the  wall.  Thus,  for  example,  in  building  a 
briek-and^ialf  wall,  or  a  two  brick  and  half  wall, 
•uch  thicknesa  can  only  be  obtatned  as  above,  or 
by  cutting  whole  bradca  into  hahrei^  whioh  wonld 


ooeapy  more  time,  and  produce  great  waete  of 
materiaL    The  first  course  of  a  brick-and-half 

old  English  wall  would  therefore  be  laid  headers 
and  stretchers,  and  the  next  higher  course  in 
succession  would  show  its  stretchers  on  the  op- 
poeite  fkoe  of  .the  wall.  If  the  wallis  brioks 
thick,  the  stretching  course  can  be  laid  in  the 
middle  of  the  wall,  and  then  the  fdiccet'ding 
course  may  be  ail  stretchers.  And  when  the 
wan  ii  two  brieki  tidok,  it  nayoouiat  eotirdy 
of  alternate  courses  of  headers  and  stretchers. 
Neither  of  these  last  two  method?  is  proper  for 
building  walls,  because  the  joints  are  not  suffi- 
eiently  broken ;  for,  aa  each  of  theaa  oewioi  has 
to  be  covered  with  a  course  of  streldieTs,  it  will 
he  evident  that  a  straight  joint,  or  one  without 
bond,  will  run  through  the  whole  length  and 
height  of  each  of  these  walls,  and  that  there  is 
noting  to  tie  the  two  fiuwe  tc^etber,  oonoe- 
qnently  fnich  iiynlU  would  be  liable  to  '^plit  in  two 
in  their  vertical  longitudinal  direction  when 
loaded,  ur  earned  to  a  considerable  height.  To 
obviate  this,  every  third  or  fourth  header  ebould 
be  laid  in  the  middle  of  the  wall,  when  its  defi- 
cient length  must  be  made  out  by  pieces  of  brick 
called  batUf  or  bricks  cut  to  shorter  lengths, 
whidi  win  not  at  aU  alter  the  estemal  appear- 
ance of  the  face  of  the  wall,  but  will  add  mate- 
rially to  its  Btrenpth.  Pieces  of  hrick  less  than 
half-*-brick  in  width  are  often  necessary  in  the 
Ihea  of  a  wall  to  shift  a  joint,  eo  aa  to  produce 
good  hood,  and  such  short  pieces  aveoalkd  closers, 
pronounced  dothures.  The  advantage  of  this 
kind  of  bond  is  that  it  contains  no  hollows  or 
interstices,  but  is  perfectly  solid,  and  is  therefore 
poonliail^  wen  ioited  to  any  work  in  whioh  great 
strength,  rather  than  beauty  of  appearance,  is 
desirable  It  is  therefore  constantly  reeorted  to 
both  in  masonry  and  brick-work,  for  the  piers 
and  abotnenta  of  bridgee,  the  tide  waUa  of  oanal 
locks,  and  all  such  purposes.  Flemish  bond  con- 
eists  of  headers  and  stretchers  nlteruately  in 
every  course,  but  so  disposed  that  no  vertical 
jointa  oooorovereaoh  other  in  oontigaoaaooiinM. 
This  bond  is  generally  adopted  in  house  building, 
heran'ie  it  13  thought  to  look  handsionier,  find 
takes  fewer  bricks,  or  at  any  rate  permits  the 
builder  to  use  a  great  deal  of  the  small  batts  and 
broken  mbbidi  that  conatantlj  ooonr  in  boiUing; 

for  no  wall,  consisting  of  an  odd  nnmher  of  half- 
bricks,  can  be  built  iolid  when  thia  bond  is 

adopted. 

QRho  AOowing  ia  a  return  of  the  dntlea  paid 


upon  bricks  in  the  several 
England,  in  1830  and  1846:— 

£  d. 
225    7  5 
3,507   8  41 
4,m    1  U 
2.567  16  11 
0^834  11  H 


in 


YtAM*. 


Barum,  . 
Bath, 
Bedford, 
Brintol, 
Cambridge, 
Osnterbury, 
Cheeter, 


4»7i4  16 
10,088 


le  81 

10  i| 


»,864  17 
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GornwiU, 

Corentrv, 
Cumberuind, 
Derby,  . 
Dorset, 
Durham,  . 
Essex,  . 
Exeter,  .  . 
OloueetCer, 
GraTTtbam, 
Halifiu, 
Hants, 
Hereford. 
Hertford,  . 
Hull,  . 
Isle  of  Wjgiit, 
Lancatler, . 
Leeds.    .  . 
Lichfield,  . 
Lincoln, 
LiTerpool, 
Lynn, 

Manchester,  . 
Newcastle, 
Northampton, 
North  wich, 
Norwich,  . 
Oxford,  . 
PlyoKNitb, . 

Rochester, 
Salisbury,  . 
Balof),  . 
Sheffield,  , 
Stafford, 
Stourbridge, 
fioiblk.  . 
Swrey,  • 
Sussex. 
Uxbrid^, 
Valet,  East, 

...  Middle, 
North, 

...  West, 
Wellington,  . 
Whitby,  . 
Wigan,  , 
Worceater, 
York, 


12.821 

1.350 

.  7.aw 

1.745 
5.239 

11.036 
1.952 
7,007 
8.918 
4.7«> 
3.4-29 
1.971 
9,113 
7,041 
5.665 
6,769 

10.R5.3 

13,300 
8.896 

14,600 
4,80! 

34.793 
7.450 
5.483 

15.44:^ 


9  71 

14  4 

3  2^ 

11  lol 

15  U 
17  7} 
10  7* 

0  74 
2  8 

It  6i 

17  n 

7  7 
10  0^ 

7  H 

7  10 

7  6i 

1  2i 

1  g] 

8  84 

12  m 

6  7i 

5  Of 

5  Si 

16  5 
10  3} 

1  2? 
Ok 


14  lOk 
4  10 


90O 

6,823 
1,804 
5,595 
10,399 
1,741 
4.310 
7.148 
8.176 
6.53.5 
1,806 
14,928 
12.359 
8.330 
9.r)i5 

9,314 
9,185 
7.241 

S7.649 
8.C7I 

44.290 
6,  (504 
5.332 

12.244 
5.890 
2,670 
40S 
ff,5t1 

44.644 
4,793 
3.900 
5.056 
9,118 

18,574 
7.105 

a6»680 

12^571 


8 

8 
19 
17 
14 
3 
2 

n 

16 

II 
11 

0 
13 

9 

3 
17 

6 
13 
17 
13 

9 

4 
15 

2 
II 

3 
18 

4 
14 
13 


H 

9 

3a 

6 

04 

lOi 

2i 

H 
8 

54 

V 

6 

54 
lU 
lU 

44 

84 
74 

6J 
44 
04 
10 

0^ 

lii 

lU 


4  7i 

16  54 

7  5i 
2  9 

18  7 

8  Si 
18  Of 

I  4 


CocNTRT,  435,753  13  6} 
LoRMNi,      28,911  11  81 

Total 


5,874  8  7i 

384  12  44 

3.133  7  ll 

301    5  3 

2.065  7  0 

9.878  9  2} 

18.799  !«  4| 

3,643  12  34 

8,294  18  01 

527.148   1  14 

81,287  12  10 
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BRIDLE.  An  implement  of  straps  of  leather 
and  pieces  of  metal,  for  keeping  a  horae  in  aub- 
jMlion  and  controlling  hit  noCioa.  TIm  atfienl 
parts  of  a  bridle  are  the  bit  or  snaffle ;  the  h»d- 
stall,  or  lenther  from  the  top  of  the  head  to  the 
riags  of  tiie  bit ;  the  liUet,  over  the  furehe&d  and 
ttnder  the  foratop ;  the  throBt4Miid,  buckling 
from  the  head -band  under  the  throat;  the 
nose-banda,  going  through  the  loops  at  the  back 
of  the  head- stall,  and  buckled  under  the  cheeks ; 
and  the  niaa,  atteohed  to  tho  ringi  of  thft  bit, 
cast  over  the  horse's  head,  and  held  in  tbo  rider^B 
or  driver's  hand.   See  the  article  I  it. 

BRIDLE,  or  Mdizul  The  terminating  part 
of  a  plough,  or  tlutt  to  whioh  the  draught  is  ap- 
plied. The  bridle  of  the  East  Lothian  plough  is 
attached  to  the  point  of  the  benm,  and  made 
subservient  to  the  varieties  of  the  draught,  by 


mMuoftwobolta.  Tlie  ferenoat  bolt  is  ^  

n«nt»  and  serves  for  the  bridle  to  turn  vertiaDj  | 

upon  ;  and  the  hindm')<^t  i?  moveable,  and  serves, 
by  a^i^^^^^^i^t  in  different  hole»,  to  vary  and  | 
determine  the  earthing  of  the  plough.— Tbt  bri- 
dle of  the  Laaarkahlra  plough  consists  of  a  fas- 
tening or  attachment  for  the  draught,  a  draught- 
bolt,  and  a  fork  or  sheers, — the  last  identical 
with  tiie  eud  of  the  Iteam  ;  aiul  the  attachmoit 
for  tiie4EBii|^t  yifllda  a  horiaontal  a^lM^—— *i 
while  the  sheers  yield  a  vertical  adjustment  — 
The  bridles  of  other  varieties  of  plough  di!f^" 
from  one  another  and  from  tb^e,  witli  the  aam^ 
adaptation  to  peenliar  etmotnre  aa  in  thaae  teo  < 
ploughs.    See  the  article  Ploxtoh. 

BRIDLK-n.WD,    The  left  h.and  of  the  hone- 
mari.  being  that  which  holds  the  bridle;  while  j 
his  right  hand  is  the  spear,  sword,  or  whip  bsad.  I 

BRINE.   The  ateep  liquor  of  salted  flesh  or 
salted  fish.    The  name  is  frequently  applied  to  I 
the  liquid  aa  prepared  for  steeping ;  but  it  man 
properly  belongs  to  the  liquid  whioii  leauiBi  | 
after  the  iteeping  pvooeas  is  completed,  and  eves 
to  that  which  continues  w  ith  the  salted  flesh  and 
salted  fish  after  thfynre  packed  in  casks  or  other 
vessels.   Ail  brine,  iu  the  latter  sense,  is  power* 
fidaMaaie^aiidoaghtaettohe  tmtediaiwite.  1 
It  contains  a  certain  degree  of  the  same  fertiliz-  | 
ing  elements  ae  blcMad  and  oil,  and  is  particularly  1 
rich  in  common  salt.   The  bhne  of  hemogi, 
though  indebted  for  rtary  nearly  all  ita  fatOioaK  | 
povw  to  the  common  salt  which  it  contains,  hai 
been  extpnsively  and  effectively  used  for  manure, 
and  would  be  much  more  ^cacions  in  inland 
diitrieta  than  upon  tteooaat  <*Abamlerher> 
rings,"  says  Mr.  Shier,  "  affords  on  an  aversgt 
three  gallons  of  waste  brine,  contnining-  in  solu- 
tion about  12  lbs.  of  salt,  which  gives  lor  the  to- 
tal quantity  cured,  gutted  and  ungutted  (at  sB 
the  Britidi  lidietiea,  almoat  exclusively  Scotch), 
in  1841,  3,574  tons  of  sn!t ;  and,  inclm^ine  the 
undissolved  salt  found  in  the  casks  that  have 
been  emptied  to  fill  up  the  rest,  the  salt  amouau 
to  3)874  torn.    Bedconing  2  ewi.  n  anflideat 
dressing  for  an  acre  of  grass  or  grain  crop,  thI^ 
quantity  would  dress  36,740  acres    Th>'-  l»rine  i* 
generally  sold  at  sixpenoe  per  barrel,  which  gives 
for  the  ^nantitj  mentioiiad  £14KNi  At  aai^ 
atationi^  the  bthie  ia  not  so  oardfblly  aaved  as  it 
might  be ;  and  at  the  beginning  of  the  season, 
when  the  fish  are  in  the  beet  condition,  it  is  in 
greator  demand  than  towaid  the  doee.*'  fissths  ! 
article  Frsn. 

BRININQ.    The  application  of  brine  to  gras? 
and  grain  crops,  seeds,  potatoes,  or  hay,  in  or- 
der to  prevent  diaaaaa  or  ftrmentatioiL  A  aolar 
tion  of  common  salt  and  water,  in  the  inepsititn  . 
of  a  poi^n  l  of  salt  to  a  gallon  of  water.  ?,^p?  r^td 
upon  a  grain-crop  with  a  plasterer's  brtisii,  near- 
ly with  the  same  kind  of  action  as  the  broadcsit  L 
haadreowingef  aeed,iaaaidtoelfoetthetBslaat  jr 
destniction  of  mildew  ;  and  though  it  also  dam- 
ages iotae  plantfl^it  compeniatea  that  hm  by  ^ 


I- 


Digitized  by  Google 


BRINJALL. 


BBIZA. 


641 


ease  and  cbeapnera  of  its  own  applicatiun.  A 
Mlotion  of  mU  and  ooannoa  water,  or  an  addi- 
tion of  salt  to  sea-water,  to  powerful  as  to  float  a 
hen  s  ffrg,  is  one  of  several  means  which  have 
been  sucoeesfuUj  tried  for  preventing  »mut  in 
whaat  TIm  aeed  intended  te  be  town  is  poured 
into  this  solution,  nnd  stirred  in  it ;  all  which 
floats  is  skimmed  oQ  and  rejected ;  and  all  which 
sinks  is  first  drained  upon  a  sieve,  and  afterwards 
tpciokled  vrith  dftingp  of  newly  flaked  lime. 
The  steeping  of  pokatoea  during  four  daya  in  a 
strong  solution  of  common  ?nlt  destroys  or  great- 
Ij  ret&rdii  their  vegetative  power,  and  c&U84as 
them  to  keep  long  in  a  condition  fit  for  culinary 
nse;  yet  they  afterwarda  require  to  be  waabed 
ill  several  successive  ablutions  with  clean  vratf  r 
iu  order  to  be  freed  from  the  salt.  A  better 
method  of  effeuting  the  sauie  object  is  to  use  mu- 
yntmtmt^}  wmtor.  Seo  Amhoiia.  A  writer  in  an 
old  agrioultural  work,  the  Museum  Rusticum, 
says  that,  by  a  peeiilinr  application  of  salt  which 
is  kaowa  in  America  ati  briuing,  he  saved  for  the 
ON  of  hia  eatUe  *  omp  of  bay  wUbh  bad  been  ao 
sp  oiled  by  noA  aa  to  bo  ataaoat  rotted  in  the 
field.  "  ^Vhen  my  servants  were  mnkint?  up  the 
stack,"  says  he,  "  1  had  it  managed  in  the  fol- 
lowing mawier:  Aa  aoon  aa  ibe  bed  of  hay  was 
laid  about  ttX  Inohes  thick,  I  had  the  whole 
sprinkled  over  with  p:ilt ;  then  nnother  bed  of 
bay  was  laid,  which  was  again  sprinkled  in  the 
same  maniier ;  and  this  method  waa  fbUowed  till 
all  the  hay  was  stacked.  W  h  en  the  aeawn  oame 
for  cutting  this  hay,  and  f?ivjng  it  to  my  cattle, 
I  found  that,  so  far  from  refusing  it,  thoy  cat  it 
with  surprising  appetite,  always  preferring  it  to 
the  iweeteat  hay  that  had  not  been  in  this  man- 
ner  sprinkled  with  salt."   Sec  the  article  Salt. 

BRINJALL,  —  botanically  Solanum  ovif/erum 
Tvher.  A  variety  uf  the  common  egg-plant.  Il 
piodnow  dark^sohmred,  elongated,  eeonleiit  fratt ; 
and,  for  the  sake  of  this  fruit,  it  ia  extensively 
cultivated  in  the  East  Indies,  especially  in  the 
vicinity  ol  lk>mbay.  Jt  is  also  established  as  an 
Mookttt  in  the  gar^kma  of  Fraaoe,  under  the 
name  of  aubergine;  and  it  has,  for  some  time, 
bei'n  challenging  the  attention  of  the  gardeners 
of  Great  iiritain,  and  even  sharing  that  atten- 
tion jointly  with  tlic  egg-plant.  It  is  an  annual 
plant,  of  mffioient  tenderness  to  require  green- 
house culture :  yet  is  well-raised  in  a  frame,  upon 
a  dong-bed.  The  seeds  are  sown  in  February  ; 
snd  from  sij^  to  ten  fruits  are  obtained  from  each 
plaat.  The  froita  are  ganaraUy  uaed  in  India  in 
curries  and  made  dishes ;  but  a  better  mode  of 
using  them,  is  first  tn  divide  them  lenpthwioe, 
next  to  score  them  repeatedly  across  with  a  knite, 
aeit  todieea  them  with  butter,  pepper,  and  ialt» 
sad  finally  to  broil  them  on  %  gridiron. 

BRIONY.   See  Bryony 

BRISKET.  A  projection,  partly  musoul&r, 
bat  diiefly  oellnlar  and  adipcee,  from  the  ante- 
rior and  upper  part  of  the  chest  of  the  ox.  It 
MneliaKaestenda  from  12  to  SO  inolies  in  a  pro- 


jecting direction,  and  nearly  as  much  in  a  per- 
pendiouhur  or  deaeendlng  divaetion.  It  vaiiea  in 
size  in  difierent  breeds,  and  even  in  different  In- 
divid un]-?  nf  any  one  breed  ;  but  it  has  always  a 
comparatively  great  size  in  all  the  good  breeds, 
whether  old  or  imploded.  It  deea  not,  aa  many 
peraona  imagine,  iJbrd  any  indication  of  depth 
or  capaciousnew  of  chest;  yet  it  is  a  very  de- 
cided index  of  a  tendency  to  fatten.  The  brisket 
of  a  wen-formed  oz  ia  not  only  deep  but  promi- 
nent 

BRISTLKS.    The  strong  glospv  hnirs  which 
.  grow  on  the  bock  of  the  hog  and  the  wild  boar. 
They  are  extensively  used  in  several  of  the  use- 
ful arte,  partioolariy  in  the  manufacture  of 

v.irious  kinds  of  brushes.  The  bristles  of  the 
wild  boar  arc  much  Btroncer  than  those  of  the 
hog ;  and  are  imported  in  iarge  quantities  from 
Rnaiia. 

BRIZA, — popalarly  Quaking-graat.  A  genus 
of  gra*!ie«,  of  the  glvceria  divission.  Both  the 
botanical  and  the  popular  names  allude  to  the 
ttoMing  or  trembling  motiott  of  the  splkeleta. 
The  common  or  mediate  apedai^  Briza  mediae  is 
also  popularly  called  Ladies-tresses,  and  is  an  in- 
digenous perennial  of  the  pastures  of  Great 
Britain.  Ita  elem  woally  giowa  to  the  height  of 
about  18  inches  ;  its  florifieation  is  a  pankde  of 
short  spikeletg,  tinged  with  purplish  Itrown.  find 
appearing  in  May  and  June;  and  its  spikelets 
have  an  on^  form,  stand  on  very  slender  foot- 
atalki^  tremUa  in  a  gentle  hreese,  and  give  the 
plant  an  ornamental  character.  This  grass  is 
well-adapted  to  poor  soils ;  it  contains  a  larger 
portion  of  nutritive  matter  than  mo«t  other 
graiaea  whieh  grow  upon  poor  aoila;  and  it  is 
readily  eaten  by  horses,  cows,  and  sheep.  This 
pra!is  by  experimental  trial,  yielded  per  acre,  at 
the  time  uf  flowering,  on  a  pour,  unmanured, 
aandy  adi,  10,890  Ibaol  herbage  and  458  Iba.  of 
nutritive  matter;  on  a  moiat,  dayey,  unman- 
nred  soil,  8,167  lbs.  of  herbage  and  293  lbs.  of 
nutritive  matter;  and  on  a  rich  black  loam, 
9,860  Iba.  of  herbage  and  MS  Iba  of  nutritiTe 
matter. — The  nnaller  species,  iMsa  mtnor,  is  an 

annual  pinnt,  prows  wild  in  the  corn-fields  of 
England,  usually  attains  a  height  of  about  six 
inohee,  and  flowers  in  Jnly  and  Auguat  The 
greatest  species,  Brisa  maxima^  ia  alao  an  an- 
nual ;  it  was  introduced  from  the  sonth  of  Eu- 
rope before  the  middle  of  the  1 7th  century ;  it 
has  usually  a  height  of  about  lb  inches ;  and  it 
iowera  in  June  and  Jnly,  and  pwianta  a  decid- 
edly ornamental  appearance.  The  taller  species, 
I  Br>:n  f^an'or,  is  a  biennial,  has  generally  a  height 
ot  about  18  inches,  and  was  introduced  from 
Greeoa  hi  1817.  The  jointed  qieotea,  Brum  geni- 
0ilataf  ia  an  annual,  has  a  height  of  about  a  foot, 
and  was  recently  introduced  from  the  Oape  of 
Good  Hope.  Clufius'  species,  Brita  Civtii,  is  a 
perennial,  haa  ahoui  the  a^ne  he^hi  aa  the  pre- 
ceding, and  waa  raoantly  introduced  from  the 
South  of  Borope.  The  green  apeoiefl}  ^ni«s  vun- 
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eiu,  U  an  annual,  has  a  height  of  about  18  incheti, 
and  was  introdooed  in  1600  from  Spain.  All 

these  species,  but  particularly  Briza  inaximoy  are 
grown  in  gardens  as  ornamental  plant-? ;  and  two 
other  species,  of  a  non  -  ornamental  kind,  the 
homU«  and  IIm  red,  w«m  Tsoentfy  intvodaoed. 

BROADCAST  SOWim  The  sowing  of  nther 
fields  or  garden-plots  by  scattering  or  aspersion. 
This  method  of  sowing  is  contrasted  to  the  drill- 
method  ;  it  was,  for  a  yvij  long  time,  the  onlj 
one  practised ;  and,  till  quite  a  recent  period,  it 
was  always  performed  by  hand.  The  broadcast 
sowing  of  fields  by  hand  requires  such  nioe, 
peculiar,  and  yet  simple  dexterity,  as  almost  to 
defy  verbal  description ;  but  at  the  same  time, 
is  80  well  Icnown  in  all  the  rural  districts  of  the 
civilized  countries  of  the  world,  a.^  not  to  need 
to  be  described.  The  measured  step,  the  regular 
manipiiIatioiifMid  the  artiftdal  oait  of  the  aower 
can  be  learned  only  by  observation  and  practice. 
An  experienced  nnd  skilful  sower  regulates  the 
prescribed  quantity  of  seed  to  the  acre  with  ad- 
minUe  precision,  and  aspersee  the  seed  over 
each  portion  of  the  ground  with  wmmkI&j  equal 
distribution  ;  but  an  inexperienoed  or  a  careless 
sower  lifts  the  seed  in  unequal  handfuU,  gives 
mow  eeed  to  one  pert  of  the  lield  than  to  ano- 
ther, leaves  naked  streaks  between  the  asper- 
sions of  the  successive  cast?,  makpf^  n.n  irrcg^ilar 
play  of  fingers  in  each  opening  of  the  hand,  or 
fails  to  mdce  dne  allowiuioe  for  the  disturbing 
power  of  the  wind  upon  the  seed.  Every  itep  Of 
throw  of  a  bad  sower  is  sometimes  distinctly 
traceable  at  harvest  in  altcrnntinns  of  compara- 
tively bare  intervals  and  thickly  crowded  curves. 
Irregular  broadoast  sowing  not  only  dTende  the 
eye  and  wastes  the  seed,  but  occasions  the  crop 
to  be  unequal  and  deficient,  and  causes  a  most 
mischievous  distribution  of  the  seeds  of  ryqprass 
and  olover  whioli  nay  be  aown  with  ^  gnin. 
Thaia  aeeds  require  to  be  scattered  or  sown  by 
very  small  pinchps ;  n.nd  wh^n  not  equally  dis- 
tributed by  a  judicious  twirl  of  the  hand  in 
throwing  them  out,  they  grow  np  in  saoh  a  man- 
ner that  a  third  or  even  upwards  of  a  tiiivd  of 
the  field  is  totally  unprovided  with  any  other 
vegetation  than  weeds,  and  the  "wales"  or 
crowded  curves,  on  which  the  bulk  of  the  seed 
was  thrown,  are  lo  crowded  with  plantt  aa  to  be 

unable  to  produce  them  in  a  viporons  condition. 
Sowers  in  Sc':it!atid  and  Ireland  carr}'  the  seed  in 
a  sheet  aiuug  over  the  right  shoulder ;  and  those 
of  ioine  Patriots  in  Bngiand  oarry  it  faa  a  badcet, 
hung  round  the  neck,  and  held  by  the  left  arm 
thrust  through  the  handle.  Some  very  expert 
sowers  sow  with  both  hands,  throwing  it  right 
and  left,  and  doing  doable  tiie  work  of  single- 
hand  lewers ;  but  the.y  can  hardly  be  expected 
to  sow  as  regularly  with  thf  left  hand  as  with 
the  right,  and  may  be  supposed  to  occasion  more 
loee  by  inequality  of«woi1c  tban  gain  by  saving 
of  time.  broadcast  sowing  of  clover  and 
graoB  aeediTj  is  considerably  more  diffionlt  than 


tiiat  of  grain,  and  frequently  requires  to  be  per  | 
formed  by  a  dilfennt  aamnpsMufc,  Ibe  aowcr  || 

either  making  narrower  casts  or  going  twice 
over  the  field    Broadcast  sowin?  in  gardens  is  ; 
generally  required  on  so  very  small  a  scale  that  ' 
only  the  most  lumpish  bnngler  performs  it  UL 

Broadcast  sowing  in  the  fields,  ^ere  iu>t  so- 1 
perseded  by  drill  gf)wino',  is  now,  in  some  of  the 
best  agiioultural  districts  of  Britain,  particulsrly 
in  the  lowlaads  of  Sootland,  perfbnned  by  oMiBi 
of  broadcast  sowing-machines.   The  earliest  of 
these  machines  in  Scotland  was  first  used  in  the 
year  1317 ;  and  they  have  since  been  mateh^j 
improved  in  oonstrtietion,  so  as  to  perform  iSbm  | 
work  with  at  once  r^ularity,  efllciency,  and  | 
economy.    Thev  deposit  P(  cd=;  v.-ith  the  same  i 
nicety  as  the  drill  sowing-machines,  and  occa- 
sion very  considerable  profit  over  the  baud-sow- 
ing method  by  the  saving  of  the  seed,  and  espe- 
cially by  the  equal  growth  and  superior  quality  I 
of  the  crop.    The  broadcast  sowing  -  machine, 
which  is  modelled  in  the  museum  of  the  lligh-  | 
land  Sodety,  and  wUdi  may  be  regarded  as  s 
fair  specimen  of  the  several  varieti^  in  use,  ii  '■. 
adapted  to  the  sowing  of  all  the  white  grains  ^vA  i 
the  grasses.   ^  It  is  drawn  by  one  or  two  bones, 
and  sows  nbreadUi  of  16  foot;  but  is  capable  ef 
contraction  to  15 foot,  or  less  if  required;  and 
can  be  regulated  to  aon*  from  two  to  Hvp  hu-!h»li 
per  acre.    It  is  mounted  on  three  wheels,  the  I 
front  wheel  being  on  a  swivel-bar,  and  one  or  both  , 
of  those  bdiind  serves  to  tuni  the  distribnting- 
inachinorr.     The  principle  rtf  the  distribution 
consistH  in  a  Line  of  einali  tttin  t  i(  thed  wheels 
revolving  within  the  seed-cheiat,  euch  wheel  be-  i 
ing  immediatsly  over  a  Mribntiog  orifice;  sol ; 
through  these  orifices  the  seeds  are  discharged 
by  the  revolution  of  the  wheels,  which  are  im- 
mersed in  the  grain.   A  perfect  graduation  of 
the  orifices  Is  ebt^ned  by  means  of  a  diderwUch  j 
has  an  equal  number  of  perforations  coinddng  ■ 
exactly  with  the  orifices,  wh^n  the  full  opening  j 
is  required.  But  the  sUders  are  capable  of  ad-  i 
justment  to  any  degree  of  oontraetum  of  the  ori- 
fices by  means  of  a  screw ;  and  again,  by  a  lever,  j 
the  orifices  can  be  shut  entirely  and  reopened  to 
the  same  extent  as  before  as  often  as  may  be  ^ 
quired."   A  sowing-machine  for  grasses  is  tbii  -  | 
oommon  broadcast  machine,  with  the  additioa  ||j 
of  apparatus,  for  the  express  pnrp<iiw  of  s'  ^rinr 
down  with  grass  feeds.    A  roller  f  dlows  inuoe- 
diately  after  the  seed ;  and  the  roller  is  followed  j 
by  a  harrow.  See  the  artioles  Sowiiro  aad  8i»v>  | 

I5Q-MaCHIHB8. 

BROCCOLI.    A  well  known  cnltivated  siih- 
variety  of  the  cabbage  species.    The  cofDmon 
cabbage,  viewed  as  inclusive  of  sH  varieties  sad  •  ! 
subvaiietiss,  is  botaiu  iilv  dengnated  Bnmta 

I  ^Jfrfir^'it :  the  vr^ripty  uf  it  wh,ich  has  a  elnstefpd  ;  i 
florification,  somewhat  in  shape  like  mioisture  ■■ 

bunches  of  grapes,  is  designated  ihwsiicn  tiattm  \ 

botiytig;  and  the  broccoli  sabvariety  of  thia  >•  1 

distingaiahed  from  the  canfiflower  sabvuridj,  | 
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tnd  on  aooount  of  a  faacied  though  remote 
wmhhiwft  to  asparaguB,  is  designated  Bramen 
oUram  Uttjftit  mipmnfflndet.  Bat  though  uni- 

formly  regarded  Vy  (rftrden<»rfl.  and  pretty  gene- 
rslljr  bj  evea  systematic  botanistS)  as  a  distinct 
plmt  from  caaliflower,  it  OMmot  be  separated 
from  that  subvarietj  by  aay  certain  characters, 
and  is  it«c!f  m  much  diversifind  into  subdivi- 
giooal  kiuds,  eomo  of  which  are  identical  with 
cauliflower  in  every  thing  but  tenderness  of 
habit,  that  it  may  £urly  be  oomiderad  as  a 
duplicate  rf  criTiliflower  in  a  state  of  superior  ao- 
cliinatatioa.  It  may,  therefore,  either  have  been 
originally  introduoed  from  Cyprus  along  with 
oufilhnrar,  mr  ham  been  mbMqaefttl/  edaoed 
from  that  flaiit  In  the  gavdena  of  Fiaaae  or  off 
England. 

Miller  motions,  as  in  cuitivation  in  his  day, 
only  two  kinds  of  brooooU,  the  purple  and  the 
wUta^  irilieh  hia  d^gnates  Bmmiea  Italim  pur- 
puna  and  Bmsstca  Ita^'ra  alba;  and  he  adds, 
"  The  two  sorts  of  broccoli  I  take  to  be  only  va- 
rietisa  of  the  oavUllower ;  Ibr  although  tiieoe 
may  with  care  be  kept  distinct,  yet  I  doubt,  if 
they  were  to  stand  near  each  other  f  r  <»eedfi,  if 
they  would  not  intermix }  and  I  ant  the  rather 
iai^aed  to  believe  this,  fkom  the  various  changes 
which  I  have  observed  in  all  ^ese  sorts,  far  I 
have  frequently  Imd  cauliflosvcr  nf  n.  irrccn  col- 
our, with  flower-buds  regularly  formed  at  the 
ends  of  the  shoots,  as  those  of  broccoli,  though 
the  ooloar  waa  diifttent,  and  tiie  white  brooooli 
approaches  so  near  to  the  oauliflower  as  to  be 
I  with  difficulty  distinguished  from  it."    Ti  e  in- 
I  termixing  or  confounding  of  kinds  from  justa- 
I  poiilkafaiasadin^howevwypvomnothii^ 
I  thi«  takes  place,  in  the  braasioa  tribe,  not  only 
I  between  two  subvarieties  or  two  varietiee  of  one 
i  vpedes,  but  even  between  varieties  of  different 
spaeisi*  See  th«  artiela  Bkuhoa. 

The  kiada  «(r  aubvariatiea  of  bcooooli  now  in 
cultivation  are  somewhat  numerous ;  and,  by 
ordinary  precaution  and  care  in  the  raising  of 
seeds,  they  oaa  easily  be  Icept  distinct  The 
principal  are  the  aatamnal  pnrple  cape  broccoli, 
the  autumnal  green  cape  broccoli,  Grainge's  <»uli 
flower  broccoli,  winter  green  broccoli,  early  pur- 
ple-head^ dwarf  autumnal  broccoli^  late  purple 
large  brooooli  Ibr  Budn  erop,  late  dwarf  poipla 
broccoli  for  spring  crop,  branching  purple  broc- 
coli for  main  crop,  early  green  broccoli,  late  green 
large  brooooli  for  secondary  crop,  dwarf  brown 
cloae-hsaded  brooeoH,  nilphiiMloured  bfooooli, 
latest  green,  Siberian  or  Spanidi  Iwooooli,  white 
or  cauliflower  broccoli,  and  cream-coloured  or 
Plymouth  broccoli  The  two  last  of  these  kinds 
bro  only  one  oentnJ  head,  very  like  that  of  the 
i  cauliflower,  nearly  as  large,  more  hardy,  and 
Karcely  inferior  in  flavour. 

All  the  kinds  are  G<Mnmonly  raised  from  seed ; 
Mitheaeveial  kmda  may  be  to  adapted  to  the 
difistent  ansoos,  and  to  open-ground  and  frame- 
Mwiagi,  aa  to  affind  •  aoooeiaioik  throoghoat  al- 


moat  every  part  of  the  year.  Three  moderate 
eowings  may  be  lofBaisiit  for  moot  ordiaaiy  pri- 
vate gardens,  the  first  early  in  April,  the  second 
late  in  May,  the  third  in  the  second  week  of 
August,  and  each  with  a  selection  or  divenaty  of 
kinds  laited  to  itaoeaaon.  IVhen  a  greaternom- 
ber  of  sowings  is  dedred,two^  dftha  pnrple  cape 
and  c  arly  cauliflower  kinds,  may  be  made  under 
a  frame,  at  the  end  of  January  and  at  the  end  of 
February,  for  pricking  out  in  Ifoioh  and  April, 
and  for  use  at  the  cttoae  of  sununer  aadin  antnmn ; 
a  third,  of  the  same  kinds,  on  nn  rnstern  wall 
hordcr,  in  the  second  week  of  March,  for  use  in 
the  latter  part  of  autunm ;  a  fourth,  of  the  same 
Undo,  in  tiie  open  groand  in  April,  for  pricking 
out  in  May,  for  planting  in  June,  and  for  use  at 
the  close  of  autumn  nnd  beginning  of  summer; 
a  fifth,  and  comparatively  extensive  sowing,  of 
the  euly  white  and  purple  kinda,  in  the  middle 
of  May,  for  pricking  out  in  Jane,  and  phinting 
in  .Tnly  ;  a  sixth,  in  the  open  ground,  in  June, 
for  pnckmg  out  in  July,  and  planting  in  August 
and  September;  and  *  seventh,  under  a  finme, 
in  the  end  of  August,  for  planting  out  in  Varoh, 
and  for  use  in  the  early  pnrt  r»f  summer.  Each 
kind  must  be  sown  quite  separately  from  any 
other  kinds.   The  seeds  should  be  iom  thin, 
and  covered  to  no  greater  a  deptii  than  half  an 
inch ;  and  the  opon^round  seed-beds  ought  to 
be  not  more  than  between  three  and  four  feet  in 
width  to  admit  of  easy  weeding,  and  to  be  cov- 
ered witii  a  net  to  prevent  devaatation  bj  birds. 
Plants,  at  pricking  out,  should  have  five  or  six 
leaves,  of  somewhat  more  than  nii   inch  in 
breadth;  and  should  be  set  at  di^tauces  from 
one  another  of  five  or  liz  inohei,  and  ivatsied 
every  evening  till  they  strike  root.   Plants,  at 
final  plantinjy,  should  have  leaves  of  nearly  three 
inches  in  breadth,  and  ought  to  be  set  at  dis- 
taneisa  frmn  one  another  of  rather  more  Ann 
two  feet  in  nunmer,  rather  less  in  winter,  and 
watered  every  evening  till  they  become  well 
established.   Each  growing  crop  ought  to  be 
frequently  hoed,  and  to  have  the  ewA  drawn 
up  around  the  lower  part  of  its  stem. 

t'npo  broccoli  mar  be  produced  in  a  state  of 
high  perfection  by  the  following  method  of  culti- 
vation; During  the  first  week  of  June,  in  an 
open  and  warm  dtoation,  marie  apota  fai  rows 
three  feet  apart  and  nearly  two  feet  over ;  dig 
holes  at  the  spots  to  the  depth  of  one  foot,  till  m 
some  rotten  dung,  and  cover  this  with  two  inch- 
es of  soil,  ao  aa  to  leave  eavitiee  of  fiwr  or  fiv« 
indira  in  depth  from  the  surface ;  sow  the  seeds 
thinly  on  this,  rake  in  the  soil,  and  dust  the  sur^ 
face  with  soot ;  and  when  the  plants  have  risen, 
remove  all  from  each  spot  except  three  of  the 
atrongeet,  and  earth  up  the  latter  as  they  ad- 
vance", and  ^ve  them  water  if  tho  season  be  dry. 

One  method  of  protecting  the  winter-standing 
crops  hvm  the  deatmetivtt  inftaence  of  Bovere 
weather,  is,  early  in  Kovember,  to  take  them  op 
with  as  little  dunago  as  poaiiUe  to  their  roots. 
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and  io  replace  fhem  tluiiiiigty  in  the  Mil,  vith  i 

their  heads  to  the  north.     Whrn  snow  acconi-  [ 
panics  severe  weather,  a  covering  of  it  artificially 
heaped  over  the  plants,  will  protect  them  from 
thtt  ii^arioat  effeets  of  the  froti.  Another  me- 
thod of  protection,  recently  brought  into  use,  is, 
j  in  the  first  week  of  September,  to  make  amall 
trenches  at  the  north  end  of  the  rovrs  of  the 
I  plants,  to  lay  the  adjoining  plantt  10  low  in  the 
I  trenches  that  the  oentie  of  their  ttemt  nt  the  top 
is  brought  level  with  the  stirface  of  the  ground, 
to  give  each  an  immediate  watering,  and  place 
I  over  tie  roole  nn  edditionel  oovering  of  eoil,  and, 
j  previoot  to  the  first  fall  of  snow,  to  getiwr  around 
i  it  a  mimic  hillock  of  soil,  in  order  to  support  its 
leaves,  and  prevent  them  from  being  broken. 
Another  method  of  protection  is  to  lay  some  bean 
or  pea  hanlm  or  other  litter  on  the  gronnd  among 
the  stems  of  the  plants,  to  strike  the  whole  plot 
as  full  a"?  it  will  stick  of  old  pea  stakes,  and  thus 
to  place  the  plants  in  an  artihciai  coppice, — the 
litter  repreemiting  the  withered  grass,  and  the 
pea  stakes  representing  the  bushes. 

Broccoli,  like  cabbages,  borecoles,  and  other 
kinds  of  brassica  with  semiligneous  stems,  may 
be  propagated  by  cuttings,  ^^nofaeone  or  ent- 
I  tii^  may  be  formed,  with  each  an  eye  or  bud  ; 
!  they  ought  to  be  drird,  for  a  few  days,  in  the 
j  sunshine,  so  that  they  may  acquire  sufilcient  ex- 
^ooation  and  hardness  to  resist  early  fermenta- 
tion; and  they  must  be  dibbled  into  the  spots 
where  thny  are  intended  to  remriui,  and  kept  in 
■  as  dry  a  state  as  possible,  or  at  least  not  artilici- 
,  ally  watered  till  they  show  some  appearance  of 
I  b<^ning  to  grow.   For  tills  mode  <^  propaga- 
tion,  the  soil  selected  for  the  bed  should  be  light 
and  well-drained,  and  the  day  chosen  for  plant- 
ing should  be  dry. — Matre. — MiUer. — Loudon. — 
TremtaeUomtftke  Hortieubwni  BoaUtg^arden^ 
Magazine.  — Quarterig  Jcwntti  i^  Jgiieidture. 
— S»^}*-^r''t  Italian  Broccoli. 
BKUCK.  The  badger. 

BB0KBN-KNEB9.  Wonndi  in  the  knees  of 

the  horse.  Th^  are  of  very  fro(iu  ont  ooeumnce, 
in  pome  instances  from  accidents  by  obstruction, 
in  others  from  the  faulty  management  of  riders, 
and  in  others  from  unsoundnem  or  stumbling 
habit  in  the  animals  thouelves.  Wounds  in  the 
knees,  when  inflicted  from  the  first  or  the  second 
of  these  causes,  may  involve  not  the  slightest 
permanent  damage ;  yet  they  are  so  frequently 
an  index  to  serious  nnsoundness,  that,  whenever 
traoee  of  them  exist,  intended  purchasers  ought 
to  make  full  and  careful  trial  of  the  smimars  ac- 
tion and  habit.  When  the  wounds  are  mHicted, 
they  ought  to  Iw  very  thoroughly  cleaned  with  a 
sponge  and  warm  water ;  if  they  are  deep,  ex- 
tensive, or  much  lacerated,  they  should  be  poul- 
ticed twice  or  thrice  a-day,  for  two  or  three  days, 
with  a  goulard  poultice ;  and,  should  they  be- 
come worse,  sad  emit  a  thin  offensively-smelling 
discharge,  they  must  be  cleansed  with  a  hot  de- 
tergent lotion,  and  may  possibly  require  to  be 


I  toudied  with  the  hot  iron.  But  in  all  bid  CM^  , 
t  professional  adTios  and  hrsntmsnt  ou^kt  «aiij  t>  j 

be  obtained. 

BJIOKEN-WIND.    A  serious  disease  in  the 
lungs  <rfliocaes.  It  pwsenti  eensidatabic  maa- 1 

blance  to  thick-wind,  and  isoflenpnoadsdoriik*  |> 

mediately  caused  by  that  disease ;  and  tbicV-wind 
and  broken-wind  jointly  produoe  a  gradation  «( 
distressing  symptoms  to  which  hotse^deafen  Ml 
farmers  have  given  a  series  of  expressive  thoa|^ 
inelegant  designations     Sec  the  article  Thick- 
WiKD.    Some  horses,  when  very  fat,  or  wiwdi  ^ 
violently  worked  on  n  full  stomach,  suffer  bja- 
rious  prsssura  of  the  stomach  upoa  the  loa^ 
emit  grunting  snunds  like  those  of  a  hog,  and  are 
popularly  caUcd  grunters.   Some,  more  from  ob- 
structions in  the  nose,  than  from  disease  in  tht 
lungs,  pair,  hk»  w,  and  vidsiitlj  distend  thsir  sit- 
trils,  whenever  they  are  more  than  very  mode-  . 
rately  exercised  ;  and  th^  are  called  high-blow- 
ers.  Some,  from  ountraction  in  the  windpipe  ur 
the  laiync,  whenover  tbsgr  are  fee  soms  tlsM 
smartly  exercised,  emit  %  disagreeably  diiD  \ 
sound,  and  soon  become  greatly  distressed;  aniJ 
these  are  des^ated  whistlers.    Some,  wh«fl 
suffering  brondd^  or  when  pennaaettt^sfliet*  ; 
ed  with  thick-wind,  emit,  at  all  tiasei^  a  sound 
somewhat  similar  to  that  emitted  by  an  a?thraa- 
tic  human  subject,  when  under  slight  ezeriioa ;  h 
and  these  are  designated  u^teeserSb  Some,  from  II 
permanent  disease  in  the  lungs,  when  worked  | 
into  more  than  their  usual  rate  nf  breathing  bv 
a  Uttle  labour,  emit  a  louder  and  harder  noise  ^ 
than  that  of  the  wheexers,  and  are  popuiarij  , 
designated  reareis;  and  some  of  this  latter  , 
owing  to  contraction  in  the  small  passages  of  the 
lungs,  emit  a  strong  shrill  sound  in  quick  breath- 
ing, and  are  designated  pipers.  But  truly  broken-  , 
winded  horses  aia  in  nftur  mora  diasaasd  ssadt* 
(liiii,sml<  ilillilt  iimiihiiiii»Mlls<iSBwnflsjm|i<iiH  1< 
than  any  of  theso  classes.  ' 

A  cough  of  a  peculiar  kiadpfuoedes  and  aoooB-  , 
panics  hrokenrwind;  it  nsuallf  bsgini  in  As 
form  of  a  common  wmgh,  yst,  in  ■any  insttnow, 
is  not  observed  in  its  commencement  or  its  earlj 
stages ;  it  afterwards  be<x)mes  chronic,  and  i> 
accompanied  with  the  symptuns  of  thiefcowiad ;  ■ ; 
and  it  eventuaUj  assumes  a  short,  catted,  gnu^  | 
ing  character,  ^^o  decidt  dly  prculiar  to  broken- 
wind,  that  a  horse-dealer  is  instantly  apprized  l>j 
it  alone  of  the  existence  of  tins  disease.  The  , 
merebnathingofnhiolEen>windsdhetBe,slis^ii  j 
both  distressing  and  peculiar  ;  and  exhibits  the 
remarkable  phenomenon  of  two  acts  of  expelhni 
the  air  for  every  act  uf  inhaling  it.    The  im^- 
ration  is  both  quicker  and  move  labeoied  tlws 
in  a  healthy  animal ;  and  the  expiration  is  pr»-  , 
longed,  elaborate,  and  painful  to  both  longs  and 
abdomen.     In  the  first  of  the  two  ^orts  of  ex- 
piration, the  usual  muades  operate  *,  and  in  the 
other,  tbe  auxiliary  muscles,  particularly  the  | 
abdominal,  are  put  on  the  stretch  to  complete  I 
the  expulsion  more  perfectly;  hsA  that  bs^ 
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doBtty  tiM  flank  fldb,  or  tlie  »M«wtntl  imimIm 

relax  with  a  kind  of  jerk  or  fpasin."  A  fud^a 
iaUiiig  of  the  flanks  indicatcB  thjit  the  air  is  very 
readUj  iniialed ;  and  a  long  continued  exertion 
oftlMalidoBiBalmiiMlMfliiviratlttt  Hlsdowly 
and  wtib  great  diffieolfy  axpelled. 

The  vetprinnry  wirgeons  of  the  last  century 
appear  to  have  geaeralijr  regarded  broken-wind  as 
aa  iiaAwe»lBif|HiNnt  of  tiba  longs,  and  aloes  of 
their  efatftioity.  Lamaaoa,  in  particular,  taught 
that  the  moet  common  appearance  of  the  lungi 
in  broken-winded  horses,  is  a  general  thickemng 
of  their  subetanoe,  by  which  their  nleetiritj  is  in 
a  great  measure  dtitiayefl,  and  tlmr  weight  spe- 
cifically uwreased,  at  the  same  time  that  their 
capacity  for  air  is  diminished.    Gibson  thought 
that,  in  oonscquexice  of  a  hasty  or  injudicious 
fee^ag  af  yiooBg  iMMMee,  the  powth  of  IIm  longs 
aud  all  the  contents  within  the  chest  are  so  in- 
creased as  not  to  have  8pa<»  within  the  cavity  of 
the  chest  for  the  full  play  of  their  parts,  or  the 
f^perfiirniaBoaef  their  ftuMtieiia.     A  narrow 
ooatracted  cheat,  vrith  laiga  Ittnge,"  says  another 
writer  of  last  century,  **  may  sometimes  naturally 
be  the  cause  of  this  disorder ;  and  it  has  been 
ofassmad  that  honea  rising  eight  years  old,  are 
as  ImMe  to  thia  diateaspar  ai»  at  a  oartain  period 
I  of  Ufe,  men  fall  into  asthmas,  conBumptions,  and 
I  other  chronic  diseases.    The  reason  why  this 
i  dttoftder  becomes  more  i^pparent  at  this  age,  may 
be,  that  a  bwee  oomea  to  hia  Ibll  eirengUi  and 
;  maturity  at  this  time  ;  at  six,  he  commonly 
fioisbes  bis  growth  in  height  ;  after  which,  he 
I  lata  down  hia  belly,  and  Bpreada,and  all  his  parts 
na  gnnm  to  their  ftillastaiit;  iothat  thapres- 
snre  on  the  lungs  and  midriff  is  now  more  in- 
creased   But  }h>w  little  weight  soever  thc?c  rp»- 
sooa  may  have,  repeated  dissections  have  given 
Mder  praoA  of  a  pretamatoial  largeoaia,  not 
only  of  the  lungs  of  broken-winded  horses,  but  of 
their  heart  and  its  bas^.  nnd  nhn  nf  the  membrane 
which  divides  the  che«t,  as  well  as  of  the  remark- 
tUe  thiwneM  of  tiia  diaphragm  or  midrilf.  Thia 
disproportion  has  been  observed  to  be  so  great, 
that  the  heart  and  lungs  have  boon  almost  of 
twice  their  natural  sixe,  perfectly  sound,  aud 
I  aiflwttt  any  ulceration  whatever,  or  any  defect 
ia  the  wiad^ipa  or  ita  gjaads.  Henaa  it  appears 
that  this  enoruiouB  ?i7t"  of  the  lunga,  and  the 
space  they  occupy,  by  hindering  the  free  action 
of  the  midriff,  is  the  chief  cause  of  this  disorder ; 
ttd  as  the  sahelanea  of  tha  loop  waa  fiNmd 
more  fleshy  than  usual,  they  must  of  cooxae  have 
lost  much  of  their  spring  and  tono  " 

Bot  though  the  hings  oi  a  broken-winded  horse 
aia  hiisr  than  their  iMitiiial  liaa,  they  appear  to 
acquire  the  chief  feature  of  their  disease  from  a 
raptoied  condition  of  some  of  their  air-cells. 
Komerous  air-bladders  occurred  on  the  surface 
«f  eDwUeh  ware  asaanBed  hf  Ur.  White ;  and 
tbese,  he  thinks,  "  must  have  arisen  from  a  rup- 
ture of  &ome  of  tho  air-cells,  for  in  that  case 
tome  part  of  the  air  which  is  inspired  will  necet- 


larily  gat  into  tha  oallalar  membrane  of  the 

lungs,  and  diffuse  itself  until  it  arrives  at  the 
sur&ce,  when  it  will  raise  the  pleura  so  as  to 
form  the  air-bladders  we  observe."  Mr.  Youatt 
also  states  that, "  in  almoet  every  Imken-winded 
horse  whidb  he  haa  examined  after  death,  he  has 
found  dilatation  of  some  of  the  air  cell?  and  par- 
ticularly towards  the  edges  of  the  lubes.  There 
has  beaa  mptora  Aroo^  the  paxietea  of  10010  of 
the  cells,  aad  tiiey  have  evidently  aoaununicated 
with  one  another,  and  the  air  could  be  easily 
forced  from  one  portion  of  the  ceils  to  another. 
There  was  abb  a  crepitating  noise  while  this 
pressora  was  made,  as  if  the  attenuated  mem- 
brane  of  some  of  the  cells  had  given  way.  These 
were  the  true  broken  cells  ;  and  hence  the  deri* 
vation  of  the  name  of  the  disease." 

One  oanee  of  brokaD-wind  ta  ooostitntianal  or 
hereditary  tendency  to  contract  inflammatory 
afTt'ctionfi.  Another  cause  is  the  partionlar  kind 
of  organic  conformation,  auoh  as  narrowness  of 
chest  or  fragility  of  nambrana^  whidi  offers  most 
resistance  to  a  free  expanaioD  and  a  full  play  of 
the  lungs.  Anothor  cause,  or  rathfr  introduc- 
tion and  almust  begun  formation,  is  the  disease 
of  thiok-wind.  A  foorth  aaoaa  ia  plaUMia  or 
fulness  of  habit,  occasioniof  aa  udna  datenni' 

nation  nf  blood  to  tho  hmc^,  nn  inoren^e  of  the 
secretions  within  the  air-vessels,  and  perhaps  the 
production  <rf'  aorlmonioiimees  and  viscidity  in 
theae  lacratieML  But  a  mora  fre^oeat  eanse 
than  any,and  one  which  reflects  vast  censure  upon 
owners  and  keepers  of  horses,  is  violent  exercise 
while  the  stomach  is  distended  with  water,  but 
espaoialij  with  diy  ibod.  '*Henea  that  are 
greedy  feeders,  or  devour  large  quantities  of 
slightly  nutritious  fi>od,  or  are  worked  with  a 
stomach  distended  by  thia  food,"  nys  Youatt, 
"are very subjoettohrokeaHwind.  HotadqieadB 
upon  tha  managinMnt  of  the  food  and  exercise 
than  is  generally  supposed.  The  post  horse,  the 
coach-horse,  and  the  raoer,  are  comparatively 
scldoB  hrokcii-wiiidad.  IThay  are  ftd  at  itated 
periods  on  nutritious  food  that  lies  in  little  com- 
pass. Jind  their  hours  nf  fecdinp^  und  <'>f  exertion 
are  so  arnuiged  that  they  seldom  work  on  a  full 
stomach.  The  agricultoral  htiaa  ia  too  often  fed 
on  the  very  refuse  of  the  fiunn,  and  his  hoore  of 
feeding,  and  his  hours  of  work,  are  frequently  ir- 
regular ;  aud  the  carriage-horse,  although  fed  on 
more  nutritious  food,  is  often  summoned  to  work 
bf  Ida  oafnioieva  matter,  tha  BMMMiit  hia  niaal  is 
devoured.  A  rapid  gallop  on  a  full  stomach  has 
often  prrtduced  broken-wind." 

A  thorough  knowledge  of  the  nature  and  causes 
of  brokan-wiiid  ia  of  great  iasportaiioa  to  arary 
&rmer;  for,  while  the  disease  is  both  very  ootn- 
mon  and  very  serious,  the  only  effective  means 
of  dealing  with  it  is  prevention.  Broken-wind 
might,  in  the  great  majority  of  instances,  be  fully 
and  earily  pvavanled ;  hut,  when  onoe  formed,  it 
can  never  be  cured.  Yet,  in  all  its  ordinnry 
forms,  it  may  be  considerably  alleviated.  When 
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%  hoTM  tppean  to  be  in  its  first  stages,  he  may 

V  mndcrately  bled,  and  receive  a  laxative  ball  ; 
and  at  aU  subsequent  periods  he  should  be  re- 
gularly ezeroised,  car«fully  fed,  and  sedulously 

violent  exertion.  He  ought  to  receive  water 
only  in  small  quantities,  yet  so  often  as  five  or 
six  times  arday  ;  be  must  never  feed  on  such 
light  and  ^■teiiiiveiiiaiterMebaff  or  ttmw;  he 
BBiy  reoeiTe  sparing  quantities  of  oorn  and  bran ; 
he  may  eat  somewhat  freely  any  kind  of  succu- 
lent food,  particularly  carrots ;  he  may,  in  fine 
days,betariiodiiiilo»iMddook;  hoaniatbelcept 
in  a  clean,  well-ventiliUied  ttaUe^  free  from  foul 
litter  and  amtnonincal  v^ipniirp  :  and  he  ought, 
above  ail  things,  to  have  regular  and  long-con- 
tinted  exenbe,  and,  at  the  mm  time,  to  be 
otvefully  kept  from  all  such  exertion  as  would,  for 
em  the  briofept  prrind,  stimulate  the  action  nf 
the  lungs. —  WJdtei  Veterinary. — Lawrence  »  £'n- 
guiry  into  the  Stnteturt  and  Animal  Economy  of 
th4  Hwm^^BarMt  JtKrritrf.^ratiatt  en  ikt 
Horte. — Oibton  on  the  Digeases  of  the  Horte. 

BROMR-GRASS,  — botanicaUy  Bromrus.  A 
large  genus  of  grasses,  of  the  suborder  Glyoerinsa. 
Tw«h»  ipcoiee  glow  indigenoadj  in  Onei  Biv 
tain ;  nearly  forty  species  have  been  introduoed 
from  other  ooiintries,  principally  the  continent  of 
Europe ;  nearly  twenty  other  species  have  been 
doeoribod  boteniite ;  and  five  qieeiee  whieh 
.wen  formerly  inelnded  under  bromn^  are  novt^ 
assigned  to  the  genen  brMhjpodiuiDf  leetraha, 
and  triohsota. 

The  rye-like  species,  B.  maUmttf  is  an  annoal 
weed  of  the  com  fields  of  Eni^and.  It  growe  to 

the  height  nf  about  t"vro  fpot,  anrl  fl  iwrr?  from 
June  till  August.  The  name  ryc-like  alludes  to 
the  form  of  the  seeds. — The  many-flowered  spe- 
eiee,  B.  mvk^lont$f  grows  wild  ia  both  b^hnd 
and  SootUnd ;  and  has  the  same  height,  habits, 
and  duration  as  the  rye-like  specie.  Each  spike- 
let  contains  from  ten  to  fifteen  florets ;  and  hence 
the  egithet  '^many-fiewered.**  The  piodttoe  ef 
this  ^edle%  when  in  flovrer,  upon  a  aoil  of  sandy 
loam,  as  ascertained  in  the  Wobum  experiments, 
is  22,460  lbs.  of  grass  per  acre,  and  1,764  lbs.  of 
nutritive natter^Itnatonlfyoocurs,  in  greatest 
abundaMi^  on  poor  or  exhausted  grass  lands ;  and 
it  forms  a  Boft  anfl  downv  hcHiap^i?  of  a  kind  which 
cattle  do  not  relish.  The  soli  or  downy  vpemm, 
B,  moKts,  is  alw  an  indigenous  annual  of  Great 
Britain.  It  grows  to  the  height  of  about  two 
fef.-t,  and  fl  nvors  from  June  till  August.  It 
abounds  principally  about  walls,  and  on  the  same 
kinds  of  soil  wd  land  as  the  many-flowered  spe- 
cies. Its  leaves  are  soft  and  downy,  and  not 
relished  by  cattle.  The  produce  of  it  per  acre, 
■when  in  flower,  upon  a  sandv  loam,  is  10,880  lbs. 
of  herbage,  and  610  lbs.  ut  nutritive  matter. — 
ThenMMiiioee,bfanebed  ersmoethspeeies,  A  >«► 
cenumuy  grows  wild  in  the  meadows  and  pastures 
of  Knpland ;  and  has  the  same  habits,  height,  and 
duration  as  the  preceding  species. — ^The  upright 


species,  B,  tnehUj  is  somewhat  coamiMi  en  thi 

chaUcy  pastures  of  England.  It  is  n  perennial 
grass,  grows  to  the  height  of  about  three  feet, 
and  flowers  from  J  une  till  August.  Its  produce 
per  aeve,  when  in  flower,  upon  ftridiasndyMiV 
is  12,931  lbs.  of  herbage,  and  55.5  lbs.  of  nutritive 
matter.  It  has,  for  a  considerable  time,  been  in 
great  request,  for  lawns  upon  arid  soils;  fur  it 
ftnns  as  thoroui^  a  mat  «r  swatd  as  rfagns^ 
and  very  powerfully  resists  the  bad  effeete  of 
aridity. — The  rough  species,  B.  »pMrnmi*,  is  i 
peromial  weed  of  the  com  fields  oi  iuigland.  It 
grows  to  the  hei|^t  of  about  time  6et»  sad 
flowers  from  June  till  August,  but  it  possesses  no 
interest  as  a  grn."? — The  rough  wcvod  fpmc-!. 
B.  atpetf  is  an  annual  weed  of  the  moist  woodi^ 
or  iMist  shady  phuses,  of  Bngiaad.  It  grovsto 
the  height  of  about  four  feet,  and  flowers  froa 
Jnnp  till  August. — The  meadow  species,  B.pror 
terms,  is  a  perennial  weed  of  the  corn  fieldi  d 
England,  and  grows  to  the  height  of  about  tvs 
M.  It  is  fttqnsnt^y  eonfeonded  with  the  sp- 
right  spedes. 

The  field  species,  B.  armims,  is  a  perennial  w- . 
of  the  corn  fields  of  Britain,  and  oocure  abu  m 
many  rich  pastoresand  meadowa.  Its  paaisb ii 
compound,  spreading,  and  drooping ;  its  sptkdets 
are  lanceolate  and  sharp-pointed ;  eight  iinlri 
catod,  smooth  florets,  with  two  dose  ribs  at  eadi 
side,  constitute  each  spikelet;  tiM  leaves  sn 
hairy ;  and  the  stem  usually  grows  to  the  hsi^ 
of  about  three  feet    Its  produce  per  acre,  wh'^r 
in  flower,  upon  a  Kindj  loam,  is  23jm  lbs.  iri 
herbage,  and  1,488  lbs.  of  nntritivnniattsr.  Tit 
tlioagh  n  eomparativdy  nninrodnetave  gvan^  it 
possesses  several  recommendations  to  the  store 
farmer :  it  atfords  a  little  early  spring  food  to 
sheep ;  it  does  not  strike  deep  root,  or  exbuutt 
the  soil ;  it  offers  a  Sturdy  rsiistanoe  to  frost ;  sai 
it  readily,  and  without  aid  from  man,  propsgstce 
itself  from  its  seeds. — The  barren  species,  B.  fter- 
ilis,  is  an  annual  weed  of  rubbishy  spots  in  £og- 
hmd  and  Seotiand,  and  uiaally  attains  a  hm^ 
of  about  two  feetr- 1%e  Madrid  species,  B,  mudn- 
tenets,  grows  wild  upon  walls  in  Britain,  and  is  an 
annual  of  about  lb  inches  in  height — The  tailor 
giant  species,  B.  ffiganteua,  is  rv^ced  as  a  feisss 
graSi^  vad  called  Fe^uca  giganiea,  in  Smith  and 
Sowerby's  "English  Botinv.  ?ind  in  Sinclair's  Hor- 
tus  Qramineus  Woburnensis ;  and  an  agricultani 
variety  of  it,  popularly  tamed  the  three-dowmi 
is  called,  in  the  ftrmer  of  these  wovks,  Fedum 
irijhra.    Tin:  root  of  this  spjecies  is  perenni:J 
and  ligncoutjlj  hbrous ;  its  stem  is  smooth,  stri- 
ated, round,  naked,  erect,  and  from  two  to  foar 
feet  In  height ;  its  leanns  are  sneilbnB,  dsffc  gma, 
and  about  18  inches  long;  and  its  panicle  nf>d.' 
at  the  top,  and  has  awns  somewhat  flexuosc,  sad 
longer  than  the  husks.    1 1  flowers  from  Juae  tiU 
August ;  yet  generally  ripens  ita  sssd  tewMd  tin 
close  of  J  uly.  It  grows  wild  principally  in  woodi, 
and  partially  in  meadows ;  but  it  readily  sdapt* 
itself  alike  to  shady  and  to  open  sitoatioas,  toil 
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a  coarse  grass,  and  oontaining  compamtively 
little  nutriment,  it  is  much  superior  to  the  spiked 
aad  wood  species  of  feecue.  A  lung-lcaved  va- 
riet  J  of  tUs  wpudm,  B.  g.  longifdivs,  grows  wild 
on  Uie  sea-ahores  of  Sootlaad,  it  anuJlj  about  a 
foot  taller  than  either  the  normal  plant  or  the 
tbree-flowered  Tariety,  and  presents  some  olaims 
upon  tte  oolklvskor^  attontioii. 

The  roof  species,  B,  teetorwmt  if  alnennial,  and 
was  introduced  to  Britain  from  the  continent  of 
Europe  in  1776.  It  has  a  nodding  panicle,  and 
usually  grows  to  the  height  of  about  a  tooi.  Its 
profaee  mc«»  on  a  Ug hi  sandy  Milt  7,486 
Ihs-  of  herbage,  and  350  Iba.  of  nutritive  matt'^r. 
— The  unarmed  or  awnlesa  species,  JI.  in^rvtis,  has 
a  smooth  stem  and  an  awnless  panicle.  Its  pro- 
daseperMMk  oa  a  blftok  mHmow  mdy  loui,  it 
12,251  lbs.  of  herbage,  and  689  lbs.  of  nutritive 
niattor — The  pondulous  species,  B.  pfrvdidinujt^ 
ii  aa  annual  grass  of  two  feet  in  height,  and  was 
iotrodnoad  flnm  Am  ooBttntfti  of  Europe  in  1817. 
—The  liuiggy  or  maiiad  ipediiy  B.  jnhahu^  is 
an  annual  grass  from  the  continent  of  Eu- 
rope^ and  was  introduced  from  Italy  in  I6i3. — 
Two  eiuml  species,  called  Wiiuiiiiow^  tod 
Sohnder's,  were  introduced  in  I83&i— The  clothed 
species,  B.  vtttitv^  a  cTinons  gTP!<*Tih(in<»<>  peren- 
nial, brought  from  the  Cape  of  Qood  Hope  in  1816. 
—All  the  other  iairodooed  species  are  hardy,  and 
elevsn  of  them  are  r»"^»«^^« ;  but  none  we  wor- 
tiiv  rf  cTilfivation  as  agricultural  grasses. 

BKuMELIA.    A  genus  of  evergreen  hert^ace- 
oos  plants,  forming  the  type  of  the  natural  order 
Bnmdiw0M»  This  order  comprieee  the  genera 
anaaassa,  agave,  tillandsia,  bromelia,  huonajmr- 
tea.  Httaca,  billbertna,  canvffuata,  ?ny.raannia,  fur- 
crtea,  pitcairnia,  and  pourretia.    All  are  natives 
eilhcref  the  tropics,  or  of  oountriee  which  have 
a  tropical  climate,   fonr  or  five  species  are  cul- 
tivateii  in  the  greenhouses,  and  about  one  hundred 
in  the  hoth<Hiaee,  of  Greet  Britain.  They  are  re- 
mailtble  for  the  dryn^,  hatdnees,  rigidity,  and 
spininess  of  their  grey  foliage.    They  are  exceed' 
ingly  pnccnlcnt,  generally  acidulous,  and,  in  mfiny 
instances,  epiphytal,  forming  vast  and  dense  fes- 
tsoicaaong  the  tvcee  of  tropical  forests.  Hie 
flowers  of  raoet  are  pratty,  and  either  white  or 
i  M'l^ ;  nn.l  those  of  some  arc  remarkably  beautiful 
and  fragrant.   The  stable  pine-npplc  is  the  moBt 
I  oseAd;  and  the  other  genera  differ  from  this,  fax 
<  km  in  gCMcal  eppeaianoe,  tiian  in  the  eimple 
i  want  of  a  fleshy  fruit.   The  most  beautiful  gen- 
j  era  arebromplin  and  billbergia ;  and  the  most  in- 
I  teresting  are  agave  and  tillandsia.  , 
I    Upwaideof  adoaenqieeiefof  ihegennshfonie- 
liahaTebeenintroducedtoBrilain.  Thetwospe- 
,  cm  which  have  bwn  longest  in  cultivation,  B. 
I  tinguin  and  B.  KaraUu,  were  brought  from  the 
Wot  Ittdiei,  the  former  in  1690^  and  the  hiter 
!  in  1730.  The  l^v^  of  the  one  are  tWf  like 
I  eorae  species  of  alnp«,  Imt  not  so  thick  or  siiccu- 
bnt,  and  sharply  indented  on  their  odges^  and 
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amed  with  ftvong  hlaok  qiinee.  Vhe  flower- 
stem  rises  from  the  centre  of  the  plant  to  the 
height  of  about  three  feet.  The  lower  part  of 
the  stem  is  garnished  with  entire  leaves,  growing 
alteraately  from  the  joints;  and  the  upper  jmrt 
is  decorated  with  a  loose  spike  or  thyrse  of 
flowers.  The  leaves  of  the  other  old  fpeeies  are 
shorter  than  thoee  of  the  former,  sharply  serrate 
on  file  edfee,  and  of  a  deep  green  ooloor.  The 
flower-stem  riset  fioa  the  oentM  of  the  plant, 
which  divides  upward  into  several  branches; 
and  the  upper  parts  of  these  are  garnished  with 
ipikee  of  flowers,  which  come  out  alternately 
from  the  eide  of  tlie  brandiei,  each  having  im- 
mediately below  it  a  narrow,  entire  leaf,  longer 
thanthespikc— Tlie  sweating  species, //.  f.r*iMia««, 
is  an  epiphyte ;  and  all  the  others  are  self-rooted 
hertwi  ISm  hdght  of  the  plante  of  the  eersral 
species  ranges  from  one  foot  to  four  feet  -,  and  the 
colotirs  of  the  flowers  are  variously  green,  red, 
crimson,  pink,  purple,  and  yellow.  One  of  the 
raoet  reeently  introdnoed  tpeoiea  Is  the  two-flow- 

ered,  /?.  discolor. 

BRONf  niTIS.  Inflammation  of  the  lower 
part  of  the  windpipe.  It  is  a  frequent  aad  very 
eeriow  diaeeee  in  both  heciei  and  cattle.  It 
doee  not  appear  to  be  ever  eontagiova;  but  it  is 
very  rvidcntly  rpidornie. — sometimes  attacking 
flocks  in  the  same  general  manner  in  which  they 
are,  at  other  times,  attacked  by  catarrh  <a  by 
Inflammation  in  the  lunge.  Bat,  in  meet  in- 
stances, it  is  preceded  by  catarrh,  nri^nnates  in  a 
downward  cotir??^  of  the  inflammatory  action  of 
the  dxHeaae,  and  may  therefore  be  ascribed  to  the 
negleel  or  the  inefllcient  tnatnientof  eatarrh. 
It  very  seldom  has  a  sudden  formation  ;  but  is 
usually  preceded  by  a  comparatively  long  course 
of  coughing  and  other  premonitory  symptoms 
which  efford  a  oanftdovereeer  ample  warning  to 
use  proper  means  for  averting  it.  The  osual 
symptoms  of  bronchitis  in  both  the  horse  and 
the  ox,  are  interrupted  whiaxing  in  respiration, 
a  variable  ooldnem  in  the  eztranitieB,  a  herder 
and  more  rapid  pulse  than  in  either  catarrh  or 
the  fir-^t  stages  of  inflammation  of  the  lungs,  a 
respiration  as  rapid  as  the  pulse  and  sometimes 
more  rapid,  a  haggard  and  enzione  look,  an  evi- 
dent ftw  of  iitflb<»tion,  and  an  obstinate  reluc- 
tnnce  to  move.  A  variety  of  hrnnchitis  which 
often  proves  fatal  to  great  numbers  of  young 
cattle  is  aocompanied  with  some  remarkable 
qrmptom^  and  eeemt  to  he  eUefly  caused  by 
parasitical  in^ts.  See  the  artieln  Fn.vRTA. 
Bronchitis  ends  sometimes  in  suttocation,  and 
more  frequently  in  incurable  inflammation  of  the 
Inngik  ^e  grand  remediee  for  it  am  Uietering 
and  bleeding;  and  subordinate  ones  are  gentle 
action  on  the  b(  v  els  and  nice  adaptation  of  food. 
But  it  is  far  too  serious  a  disease  to  be  dealt 
with  by  any  penon  bnt  a  ekilftd  regular  prac- 
titioner. 

BR^NrnOfKLF.  An  cn!;irtrement  of  the  two 
glands  which  are  situated  below  the  larynx  and 
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the  eye  of  an  obaerver,  but  does  not  seem  to 
cau^_^  much  pain  to  tho  animal,  or  to  dot^-riorate 
his  value  It  may  be  attacked  hj  a  biistitr  or 
by  iodine  oiaiiiMiit. 

BRONCHOTOMT.  SeeTsAmwMnr. 

BROOD-MARE.    Seo  Makb,  and  HoM 

BaOOKLiMK.   See  Bbcoabusoa. 

BROOKWXED,— boteid««UyAm0lii&  AmmJI 
genus  of  evergreen  herbaceous  plants,  of  the 
primrwip  tribe.  Valerandis' ^pccips,  5'l7;7?^^^.^7  raU- 
raneUf  grows  wild  in  grayelly  marshes  m  Great 
Britain,  and  ia  abo  found  in  New  Booth  Wales 
and  in  other  parts  of  the  world.  It  grows  with 
lis  to  the  height  of  ahout  nine  inchee,  and  carrit" 
a  white  tlower  from  June  till  August.  It  for- 
merly bore  the  popular  designation  of  round- 
leaved  watarpinipenML  Twogreenhooaespeoiea, 
the  aea-side  nnd  the  emnpanula-like,  have  re- 
;  cently  bein  introducL  i  from  resjiectively  Nc%r 
South  WTaies  and  the  Ckpe  of  Good  Hope ;  and 
tlw  falter  is  oalled  bj  ThimlMif  Cbmpamrfa 

i! Ill  H  ' >T, — ^I'otanically  (*i/tmui.  Several  opocies 
of  braachmg  shrubs,  of  the  genista  division  of 
the  kgoainoae  trib^  «iiA  fbtmeily  belonging  to 
tin  genus  iS|Mr(titm)  but  nom  iaeinded  in  the 
genus  Cyu'fffK  The  common  broom,  Cytittu 
seopariuSf  formerly  iSpartium  ucopariwHy  bftloogB 
to  tin  eaiae  eubdivieioii  of  Ojrtieiis  m  tbe  b- 
bniBUin,  bat  ii  etriotly  shrubby  and  very  profusely 
branched.  It  grows  ahnndantly  as  a  wciri  in  thf^ 
dry  commons  and  neglected  pastures  of  Britain ; 
it  is  extensively  sown  on  hilly  gfonndi  as  a  shelter 
for  game ;  and  on  account  its  deliosle  flowers, 
its  flat  haiiy  poda,  and  especially  its  curious  ap- 
pearance, it  is  frequently  jitlmitted  into  shruH- 
beries  and  gardens.  Were  it  a  rare  exotic,  in- 
stead of  being  aa  sbnndaiit  and  troublesome 
weed,  it  could  not  fail  to  be  highly  esteemed  by 
all  florists,  amatetir- cultivators,  and  landscape- 
gardeners.  Its  ugual  height  is  about  six  feet  ; 
its  bnaebee  ers  angular,  vertioe],  sleiider,  very 
namerons,  very  flexible,  and  ootted  with  a  de- 
lightfully frreen  hark ;  the  Ifavps  of  the  lowrr 
part  of  the  branches  are  triioliate,  and  those  of  the 
upper  part  are  single ;  the  flowei*  are  papiliona- 
ceous, have  a  brilliant  yellow  oolour,  appear 
!  fr^rn  April  till  July,  stand  upon  short  footstalks. 
]  all  along  the  sides  of  the  last  year's  shoots  from 
j  top  to  bottom,  and  so  oompletely  adorn  each 
twig  as  to  give  the  whole  shrub  a  loolc  of  mag- 
nificcnce  beyond  most  of  the  flowering  tribe ; 
and  iU  pods  arc  compressed  and  haixy,  and  con- 
tain kidney-shaped  seeds. 

The  bmrafaeo  of  this  jibuit,  as  well  as  thnoe  of 
other  brooms,  arc  very  often  cut  and  made  into 
swecping-brwms  ;  and  they  are  ext^msively  em- 
ployed also  for  thatch.  The  stringy  hbres  may 
be  used  Ibr  making  a  kind  of  ropos^  aad  seem  to 
have  been  employed  by  the  andents  as  a  sub- 
Btitiite  for  flax.  The  flowers  yield  a  very  large 
amuiuit  of  honey  to  bees.  Mr.  Bradley  calculated 
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loi^  ego  that  an  nere  of  broom  is  werih  n  || 

pounds  a-year  for  the  feeding  of  bees  alone,  and 
will  produce,  in  addition,  a  suflicient  valae  of 
withes  and  stumps  to  pay  the  rent.    The  gnea 
twigs  oontein  ft  oomparatawljlaigeprapofthBier  i 
carbonate  of  potash  and  other  aUcatine  salts,  aai 
therefore  Tnit':ht  h"  used  to  fertiliie  many  of  th* 
barren  knolls  on  which  they  abound.  The  tops  and 
the  green  tNrtmehet  have  a  pcculier  odovr  asda 
bitter  nauseous  teste;  end  an  infusion  of  thm 
acts  medicinally  as  an  emetic,  a  diuretie.  sm! 
purgative,  and  in  certain  cases  of  dropsy,  but 
injurious  in  ease  of  inflammation.    The  whsh 
plant  is  cultivated  on  some  poor  soils  in  the 
Bouth  of  France,  for  th*'  manufacture  of  a  kind  | 
of  coarse  thread  from  the  fibres  of  its  baric.  It  I 
is  cultivated  in  various  parts  of  the  eentincut,  ^ 
also,  es  a  winter  food  fat  dieep^  and  has  been  re>  i 
commended  for  cultivation,  on  px-r  soils  in  En^; 
land,  as  food  for  both  sheep  and  hnr?ieg.    But  r. 
ci^U'ly  affords  far  less  nutritive  matter  ibMh 
Other  kinds  of  fbcege  friiiob  mi|^  be  prodeoed  i 
on  the  same  soils ;  and  it  has  the  very  serkHu  [ 
disadvantage  of  acting  powcrfuTlv  on  the  urinurr  I 
organs  of  all  animals  which  cat  iL — The  whiu 
flowering  variety  of  the  eommon  broom,  Cyti- 
sitttoopttrim  aBus,  grows  to  the  wme  height  as 
the  normal  plant  and  i>T  very  commonly  col- 
Uvated  in  gardens  and  shrubberiee  £or  its  beaotj. 

But  bieom  l^uiesehiefljrnsft  peiuimouswosd^ 
and  mnst  be  regarded  as  one  of  the  most  trou- 
l)le9omc  plants  which  infcpt  pasture  lands.  It  | 
strikes  its  roots  deep  into  the  soil,  it  oontinusUj  |, 
sucks  moisture  flrom  the  earth,  it  mnkes  no  cm-  A 
pcnsiHnn  by  retaming  its  leaves  to  act  es  j 
ure,  and  it  sheds  its  seeds,  nnt  mly  in  great  pro-  i] 
fusion,  but  with  habits  of  spnnging  into  grwwth  I 
at  periods  so  distant  as  six  or  seven  years.  One  J 
method  of  deitxegring  it»  is  to  bom  the  bed,  to  * 
plough  it  deep,  and  to  manure  it  richly  with  - 
dung  and  ashes,  or  with  calcareous  matter  ani  1 
urine.  Another  method,  when  the  land  ii  de  , 
signed  for  penture^  is  to  out  the  broom  ohne  ts  , 
the  ground  in  Maj,  when  it  is  full  of  sif^  aai  , 
in  consequence,  to  arrest  its  circulation,  to  pre- 
vent its  further  formation  of  cambiuio,  and  ta 
oooasioD  the  starvatioD  sad  death  of  its  rosily  ii 
Another  method  is  to  pull  up  all  young  jdants.  I 
hy  hand-weeding,  when  the  irreund  i.*>  satuniK^i  1 
with  rain ;  yet  this  method  is  sucoessfal  ooij  1 
when  the  texture  of  the  soil  and  other  eirans- 1 
stanoes  are  decidedly  favourable  to  the  coa)pkie 
extraction  of  all  the  radicles.    Vnother  method 
is  to  fodder  cattle  upon  broomy  land ;  for  thdr 
urine  Qorrodes  the  roots  of  the  plants,  and  their 
treading  of  the  bad  diminidise  its  adaptation  t 

both  the  ipreidi^g  and  the  efasorptistt  «f  tfai  | 

roots. 

The  thorny  broom  or  prickly  cytisus,  Cgtim 
aptmmUf  fonnerly  Spartiwm  tpmamm^  was  iata^ 
dueod to  Great  liii  ltain  firom  the  south  of  Europe, 
toward  the  close  of  the  16th  oentarr.   It  is  *  , 
small  ever;peea  shrub ;  its  branches  ang  tma<^ 
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\  toogh,  tad  araed  with  loiig  ipiiiet; 
ha.iow«r8  have  a  bright  jeUow  colour,  stud  on 

long  footstalks  at  thp  ends  of  the  branches,  ap- 
pear from  April  till  J  ulj,  and  make  a  very  oraa- 
I  moitel  «ppMnuM)e;  and  its  pods  wn  diort,  hard, 
!  wad  tiiiokeaed  towards  the  upper  suture. — Ano- 
ther species,  wliich  has  been  called  by  some  liot- 
smsts  Spartimm  tpinosumf  and  by  others  Spar- 
I  tium  viUommy  Mid  Cal^oot^tm  vSUta,  but  which 
I  u  BOW  nMire  goaaraJly  and  appropriately  knewB 
Si  C^Um  laniger,  wn^^  introduced  from  Spain  in 
I  1821.    It  is  similnr  in         nrance  to  the  thorny 
I  broom,  and,  like  it,  has  prickly  branches,  yellow 
I  flowen,  aad  pods  tiiiekfloed  towirifl  the  upper 
i  rature. 

The  cload-bom  broom  or  white  retama,  Cyti- 
iiu  ntiii^mu0f  formerly  Spartium  nubiffenum,  was 
intradttoed,  in  ^  Uilter  part  of  lart  oeatory, 
',  from  Teneriffe.    Its  imal  bftight  is  about  liz 
feet ;  its  branches  are  unarmed ;  its  leaves  are 
few  in  number ;  and  its  flowers  are  white,  and 
appear  from  Mmf  tiO  Jimo.  Its  litMt  it  htM 
tender.   A  rambling  but  curious  notice  of  it  ia 
the  Philosophical  Journal  of  December  1826, 
sajB,"The  honey  made  by  the  bees  upon  the 
Peak  of  Teneriffe  has  long  b^en  celebrated. 
Every  viDage  ia  the  ndgbboiufliood  in  tho  mottth 
of  May  carries  its  bee-hives,  which  are  hollow 
stems  of  the  dragon-tree,  and  places  them  in  the 
crericea  of  the  rocks.  Millions  of  bees  then  swarm 
traud  tho  laigo  and  fiagnat  whito  ItadMa  of 
the  white  retama,  and  very  soon  fill  tkofar  kivii 
The  honey  is  taken  from  thom  twice  every  sum- 
mer, always  ia  great  abundance ;  and  neither 
H jDMltai  nor  CaiaiiWQiqr  has  over  produoed  any- 
thing equal  to  lt»  it  ia  so  pure  and  transparent, 
ani  the  taste  so  Hromntic  nnd  delicious.  Who- 
ever, indeed,  would  import  this  bush  to  the  bees 
of  Europe,  would  deserve  as  irell  of  Jtia  oountry- 
mea  as  he  who  introduced  the  ^no  aad  fruit- 
trees;  and  this  would  be  by  no  means  difBcult, 
for  spartium  grows  perfectly  well  here,  where 
snow  lies  almost  continually  from  I>eoember  till 
the  Biiddlo  of  April,  and  ovoa  where  tho  Iowium 
of  the  temperature  checks  the  vegetation  of  every 
kind  of  tree.    It  mij^ht  thrive  extremt'ly  well  in 
the  interior  of  Norway,  in  Austria,  aad  Poland. 
But  noou  hao  been  hitherto  suooeesfid  in  rear* 
ing  it  in  Europe ;  and  everything  that  has  been 
I  said  of  its  douiialung  ia  botanioal  cMrdana  ia  er- 
*  roneous.** 

The  white  Portugal  broom,  Cytimu  oUw,  for- 
!  n»erly  Spartium  mtUti/loruin,  was  introduced  from 
Portup-d  a^>out  the  middle  of  last  century.  It 
I  reaembies,  in  most  of  its  characters,  the  doud- 
I  bora  htooni ;  but  has  a  muob  hardier  habit,  and 
!  grows  nnprotectedlj  in  tho  open  ground  in  Bag- 
\  land,  It  has  white  flowers,  and  a  very  ornamen- 
i  appearance.  A  variety  of  it  with  fle?h  col- 
[  Wisd  flowers,  C.  a.  incurnaim,  was  recently 
introduced  Atom  'PertngaL  Two  other  species 
I  from  Portugal  are  the  spreading  And  the  large- 
ilowered,  €.pattn$  and  C.  grandifiorm,  {(SMSIbtIj 


S^pmtium  pattng  aad  Spartimm  grmdi/Umim, — 

Loudon,  MarthaUy  MUler. — Bradley'a  Hudajidry. 
— MilPg  Jfmhandry. — The  Farmer's  MagOMmii-^ 
Jamiesoti*  J^hHotc^ical  Journal. 

BBOOl^— botaaioally  Spartium,  A  genus  of 
shrubby  I^ui^noua  plants,  of  the  same  fiunily 
as  cytisus.  It  is  now  restricted  to  throe  species, 
but  was  formerly  of  very  considerable  extent. 
Seven  or  eight  species  at  present  growing  in 
Gboat  Ibltain,  aad  formeriy  bdonging  to  it,  are 
now  assigned  to  the  genus  cytisus ;  about  twenty, 
to  the  genus  genista}  and  two,  to  the  genus  adenr 
ocarpus. 

Tho  raib  or  l^aaiA  broom,  Sj^artiumjunoeum, 
was  introdooed  to  Great  Britain  from  the  south 
of  Europe,  about  the  middle  of  the  sixteenth 
century.  It  is  a  much  superior  ]^aat  to  the  Cjf- 
tistu  teopariuty  both  as  an  ornamental  dirub^  and 
for  tho  vaiious  economical  purposes,  whether  of 
forage  or  manufacture,  to  which  tho  common 
broom  is  applied.  It  usually  grows  to  the  height 
of  ilz  Ibe^  wd  may  easily  be  made  to  attain  the 
height  of  tea.  Ita  branches  taper,  grow  in  op- 
posites,  and  are  covered  with  a  smooth  green 
bark ;  its  leaves  have  a  fine  green  colour  and  a 
spear-shaped  outline,  but  are  few  in  number ;  its 
flownt  have  a  yellow  oolow,  are  produoed  in 
loose  spikes  at  the  ends  of  the  branches,  and 
bloom  from  July  till  September  ;  and  its  pods 
are  compressed  and  contain  kidney-shaped  seeds. 
The  fibie  of  tho  Spanish  broom  is  maaulhotured 
into  a  rmj  good  cloth,  by  the  inhabitants  of 
Spain  and  the  south  of  France.  The  flax  of  it  is 
prepared  by  boiling  the  twigs  or  most  vigorous 
shoots  of  ^e  preceding  year  fbr  about  an  hour 
in  water,  or  by  steeping  them  two  or  three  Weeks^ 
according  to  the  lieat  of  the  season,  in  a  pond. 
The  flax,  after  this  preparation,  may  be  freely 
peeled  or  stripped  ofi*  either  by  machinery  or  by 
hand ;  and  it  then  requires  only  to  be  well  wash- 
ed in  cold  water,  well  wrung  and  shaken,  and 
hung  out  in  the  open  air  to  dry  The  twigs,  af- 
ter beiug  stripped  of  the  llux,  and  boiled  for 
aomo  tinuR  in  water,  beoomo  tou|^  and  beauti- 
fully white,  and  Are  an  excellent  material  for  the 
manufacture  of  oaipot  bnxnns  aad  aome  other 
articles. 

A  doa]dfr4lowered  variety  of  Spanish  btoom, 
S.J.^9ftpleno,  has  the  same  height,  habit,  root, 

leaves,  and  other  characters  as  the  normal  plant, 
but  produces  very  full  double  flowers,  and  does 
not  bear  any  podi  Tho  flowefi  seldom  appear 
till  August,  and  are  much  less  numerous  tlian 
those  of  the  single  variety. — The  sweet-scented 
broom,  Spartium  odoratimmum,  was  introduced 
from  Persia  in  1834 ;  but  is  regarded  by  some 
botanists  as  only  a  variety  of  the  Spanish  broom. 
— The  sharp-leaved  specief],  S/tartium  acut^loUum, 
was  recently  intrnduced  from  Turkey. 

BROOM, — botaiiicaily  Genitta.  A  large  genus 
of  shrubby  Isgnminons  plants,  forming  the  type 
of  the  subtribe  genistese.  No  fewer  than  thirty- 
two  gBDtstti  are  induded  in  this  subtribe;  but  at 
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onoe  the  best-known  ftnd  the  molt  masriy  allied 
of  these  are  qpartinm,  ojttniB,  and  nlex.  Three 

species  of  the  gcnns  genista  n.ro  natives  of  Great 
Britain,  nearly  fifty  have  been  introduced  from 
foreign  ooantries,  and  about  twenty  other  spe- 
ciea  lam  been  eoientlfioallj  deeeribed. 

The  dwarf  English  broom,  or  English  petty 
whin,  Ornista  anqfrm,  is  an  evergreen  shrub,  of 
about  two  feet  in  height.  It  gruws  wild  on  moist 
heathj  gronnde  in  rnanj  parts  <»f  Britain;  yet 
has  nuuiy  beauties  to  neonmend  it  to  the  gar- 
dener. Its  branches  are  spiny;  its  leaves  are 
small,  simple,  lanceolate,  and  alternate  ;  its  flow- 
ers fanve  a  fine  ydlow  colour,  are  prodnoed  in 
clusters  at  the  end  of  the  branches,  and  appear 
in  May  and  June;  and  its  pods  are  tfaidc  and 
short. 

The  dyer*s  broom,  or  woodwaxen,  or  dyer's 
greenweed,  Genista  tinctaria,  grows  wild  in  the 
dry  pastures  of  England  and  Germany.  It  has  a 
height  of  about  three  feet ;  its  branches  are 
tapered  and  chanoelled ;  its  leaves  are  lanceolate 
and  altemate ;  and  its  flowers  are  yellow,  mudl, 
and  80  profusely  numerous  as  to  cover  nearly  the 
whole  shrub,  and  they  appear  from  June  till 
August.  One  variety  of  this  species  has  a  com- 
paratively narrow  Inf  and  upright  babit,  and 
another  has  a  Imwdsr  leaf  and  a  more  spreadfaig 
habit. 

The  branching  broom  or  pilose  greenweed, 
Qeniaa  pUota,  grows  wild  on  some  sandy  heaths 
of  Bttgiand,  and  is  a  native  also  of  France,  Gcr- 
m^ny,  and  ITungary.  Its  nsual  height  is  about 
BIX  fuut ;  its  branches  are  slender  and  very 
spreading,  and  decline  towards  the  ground ;  its 
main  stem  is  all  o'ver  beset  with  tubercles ;  its 
leaves  arc  obtusely  spear-shaped ;  and  its  flowers 
have  a  yellow  colour,  are  produced  in  spikes  at 
the  ends  of  the  branches,  appear  in  May  and 
June,  and  flourish  in  snob  proflisiott  as  to  make 
a  oharming  show. 

The  single-seeded  broom,  Qenida  monogperma, 
formerly  ilpartium  mcmoiparmuinf  was  introduced 
from  the  soath  of  Btirope,  near  the  end  of  the 
17th  century.  The  common  yellow  variety  of  it 
has  a  height  of  about  si.x  feet ;  its  branches  are 
tough,  angular,  and  numerous;  its  leaves  are 
laneeolate  and  few ;  its  flowers  havs  a  fine  deep 
jellow  colour,  are  produced  in  bunches  from  the 
sides  of  the  brmches,  appear  in  ,Junn  and  July, 
and  are  so  numerous  as  to  render  the  whole  plant 
brilUant  and  its  pods  are  short,  and  contain 
eadi  bat  one  seed.  The  white-flowwed  wriety 
requires  a  dry  soil,  and  a  well-sheltered  situa- 
tion. Its  branches  are  slender,  tough,  nnmer- 
ous,  tapering  almost  like  rushes,  and  covered 
with  a  whitbh  bark ;  and  its  flowws  are  rimi^ 
larly  produced  to  those  of  the  oth«r  variety,  bat 
have  a  white  colour. 

The  prickly  or  scorpion  broom,  Qenitta  teorpi- 
us,  fwmerly  Spartium  tcorpim,  was  introdnoed 
frora  the  south  of  Europe  in  1570.  Its  usual 
height  is  about  four  feet;  its  stem  is  woo^;  its 


brandies  are  few,  slender,  prickly,  and  bna^-  li 
ing;  its  leaves  are  oval,  smooth,  and,  in  tarn  ' 

varieties,  hairy  ;  and  it?  flowers  appear  in  March 
and  April,  are  moderately  large,  and  vary,  in  the 
several  varieties,  from  a  deep  to  a  pale  yellow. 

The  skarry  brooB,  GtMUta  ra^ata,  ftnaari^  ;> 
Sportitim  mdutfum^  was  introduced  from  Ittly  jj 
about  the  middle  of  last  century.    It  usually', 
grows  no  higher  than  about  1>>  or  24  inches;  bat  j 
it  occapiee  a  very  large  space  proportienaldyto  i 
its  height,  extending  itself  all  around  to  tooM 
distance.    Its  branches  are  flexible  and  very 
narrow,  and  grow  opposite  by  pairs;  its  kam  • 
are  trilbliate  and  opposite ;  its  foliolBS  an  tel-  j 
shaped,  and  radiate  from  a  centre  like  the  radii  ' 
of  aster;  and  its  flowers  have  a  bright  yelliw 
colour,  are  produced  in  small  clu8tc>rs  or  spikec  ' 
at  the  end  of  the  branehes,  and  appear  in  June 
and  July ;  and  its  pods  are  short  and  hairy,  tad  1 
contain  n  few  kidney-shaped  seeds. — Four  of  the  [| 
remaining  introduced  species  of  genista  hav? 
spiny  branches  and  trifi^te  leaves;  four  have 
spiny  branehes  and  simple  leaves;  ten  er  devn 
have  unarmed  branches,  and  principally  trifoli- 
ate leaves ;  and  between  twenty  and  thirty  hsie 
unarmed  stems  and  simple  leaves. 

BBOOMy— botanically  Lyceum.  An  anonsl- 
ous  kind  of  grasi^  belonging  to  ihe  Idniueaa 
class  TViandria  monoffynia.  Only  one  ppccies  of 
it  is  known ;  and  this  is  designated  J^fgeum  sjiaT- 
Hum.  It  is  a  native  of  Spain,  and  was  btoogfat 
thence  to  England  in  the  hitter  pirt  of  hut  om- 
tury.  It  grows  to  the  height  of  al.out  IS  inches, 
and  flowers  in  May  and  June.  It  is  cxoeedin^y 
flezibie ;  and  is  employed  by  the  Spaniards  for 
making  ropes,  baskets,  and  other  oseAil  arliski. 

BROOM  (Bi-TrHKn's),— botanically  Autertt.  A 
genus  of  small,  ■  ornamental,  evergreen,  shrubby 
plants,  of  the  smiiax  tribe.   The  prickly  speciee, 
Ru§au  wiMw^  grows  wild  in  the  tfaiokels  sT 
England,  France,  and  Italy.   It  lam  mraaUy  a 
height  of  ojily  alwut  a  foot,  but  rises,  under  good 
cultivation,  to  a  height  of  three  feet.   Its  root 
is  large,  white,  tender,  and  creeping,  and  strikes 
vsiy  deeply  into  the  ground ;  its  stems  are  If* 
neous,  tough,  green,  and  streaked  ;  its  leaves  are 
oblong,  entire,  thick  and  stiff,  of  a  dark  mi 
dnsky  green  Mioor,  widi  prickly  points  as  sharp 
as  neeffiea,  and  grow  alternately  on  the  stssw; 
its  flowers  are  small  and  greenisli.  grow  on  the 
middle  of  the  upper  surface  of  the  leaves,  and 
appear  from  June  till  December ;  and  the  irait 
of  the  ftmale  plant  ooaslBts  of  sweetish,  bsaati- 
ful  red  berries,  about  the  size  of  pease.  The 
roots  and  berries  possess  diuretic  properties,  and 
have  been  much  used  in  medicine.  The  yoosg 
sfaootsi,  gathered  in  spring,  may  be  eaten  like  ss* 
paragus  or  hop-tops,  and  are  much  relished  by 
some  persons,  but  have  diuretic  properties  and  a 
very  bitter  taste.  The  whole  plant  is  gatberfd 
by  bntoher^  and  made  &ito  besoms  Ibr  sweeping 
their  Mocks  and  shops;  and  hence  it  obtained 
the  name  of  butcher's  broom.  A  rarie^  of  tto  j| 
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species,  called  the  loose,  R,  a.  laxtUf  was  intro- 
duced to  Britain  from  Port  u  pal,  and  has  the 
same  height  and  general  appe&ranoe  as  the  nor- 
mal plant,  bat  ll<nran  ttmn  Jtauuaty  till  Jane. 
Another  variety,  called  the  round-leaved,  B.  a. 
rotundi/olius,  flowers  in  March  and  April. 

The  broad- leaved,  or  leaf-under-leaf  species, 
:  Rmcub  k^pophyllim,  was  introdneed  from  Italy 
!  aboat  tll«  middle  of  the  17th  century.   It8  roots 
large  and  white,  and  have  long  thick  fibres  ; 
I  its  stems  are  numerous,  tough,  very  elastic,  of  a 
I  fine  green  colour,  and  about  the  same  height  as 
I  fheee of  the  prioUf  BpMlM;  its  Vtvm  we 
I  longer  and  broader  than  those  of  the  prickly 
■  species,  of  n  thick  consistence,  of  a  vpry  fine 
shining  green  colour,  ending  in  acute  points,  and 
i  growing  altenuiMiy  on  tbo  items:  its  towen 
I  are  small  and  greenish  white,  grow  near  the 
middle  of  the  under  surface  of  the  leaves,  and 
appear  in  May  and  June;  and  its  berries  arc 
I  omII  and  ttA,  and  ripen  in  wintw. — A  variety 
J  of  thia  ipecies  called  the  trifoliate,  R.  h.  (rifolia- 
I  fuin,  was  brought  to  Britain  from  Zante,  and  has 
been  considered  by  some  botanists  a  separate 
!  ipecieo. 

The  nnder-toognad  ^Oflieo  or  hypogliMium, 

I  RuKut  kypoglouum,  is  considerably  smaller  than 
the  two  preceding  species,  and  can  chum  a  place 
I  only  in  the  very  fore-ground  of  a  shrubbery.  It 
!  wwbronght  from  Italy  near  the  etooe  of  the  16th 
I  century. — ^The  racemose  spocit  p  or  Alexandrian 
1  laurel,  Rnscu-g  ractmos\ii,  is  a  native  of  Portugal, 
'  and  usually  attains  a  height  of  four  or  five  feet. 
llMlaiotled,  the  twining,  and  tho  honnapliiodito 
species  are  evergreen  climbers  from  the  Cape  of 
Good  Hope  and  the  Qanary  lalanda^  and  raqoiie 
1  ^t^nhouse  culture. 

BROOM- RAPBr-botaaioally  Onbmehe,  A 
I  genus  of  aiFergraon  parasitical  plants,  forming, 
with  the  small  genus  Lathraia,  the  natural  r>rder 
OrobaochesB.    All  the  species  of  the  order  con- 
Bti  of  leafless  parasitee,  with  brown  or  ootonriees 
(caly  stems  or  flowers,  and  growing  on  the  roots 
of  the  plants  to  which  thcr  are  attached,  Tlv 
,  name  orobanche  is  derived  from  two  words  which 
I  sigoify  'to  strangle  a  vetch;'  and  it  sufficiently 
ivdioitas  tlie  gonenl  haUt  of  the  gonna.  Up- 
wards of  thirty  species  have  been  scientifically 
dwcrihed  ;  nnd  three  of  these  infest  the  farm- 
I  fi^da  u£  iSritain,  occa^oning  trouble  and  loss  to 
the  iknaer,  wbils  four  othon  grow  wild  in  other 
situations  in  our  country,  and  oonatitnte  objeots 
of  curioHity  to  our  botanists. 
,    The  taller  species,  Orobanehe  dcOior,  grows  in 
]  <*imr  Mds^  has  n  heiglit  of  ahont  SO  inohes, 
j|  uid  carries  a  yellow  flower  in  Jnl^  and  Angust. 
;  The  fimaller  species,  0.  minor,  <itowr  also  in  clo- 

I,  yer  fields,  has  a  height  of  ouly  six  or  seven 
inches,  and  carries  a  yelloirish  white  flower  in 
Jslr  and  August.    The  branchy  species,  0.  m- 
i  i  ""WW,  grows  in  h(  mp  fields,  has  a  height  of  about 
I  a  foot,  &Qd  carries  a  brownish  purple  flower  in 
Aogmt  and  September.    The  blue  species,  0. 
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ccendea,  grows  on  the  sca  eoast,  has  a  height  of 

about  six  inches,  and  carries  a  violet-coloured 
flower  in  J uly.  The  red  species,  0.  rubrOf  grows 
on  rocky  pUoes  in  Irehad,  lias  t  height  of  six 
or  seven  inches,  and  carries  a  purple  flower  in 
An^iiRt.  The  greater  species,  0.  major,  grows 
in  waste  places,  has  a  height  of  about  twenty 
inches,  and  oanries  a  brown  flower  in  June  and 
July.  Theetove-aeentod  speoies,  0.  ottrypphj/ftam, 
has  a  height  of  abont  •  foot,  and  earriss  n  dingy 
purple  flower. 

The  greater  species,  though  usually  growing 
on  waatea,  mny  be  viewed  aa  %  Air  typo  of  all 
the  British  species.  It  loves  to  cling  to  the  com- 
mon broom,  and  seems  to  have  obtained  from  that 
oircumstance  the  popular  name  of  broom-rape; 
and  it  notnnfrsqneiitlj,  in  common  withtiie  taUer 
and  the  minor  speoies,  attaches  itself  to  phmts  of 
cultivated  clover.  It  resembles,  in  its  early 
growth,  the  sprouting  of  asparagus;  its  stems 
are  fhniahed  with  n  kind  of  hnetss  instead  of 
leaves ;  its  flowers  have  a  spiked  arrangement 
somewhat  similar  to  those  of  the  hyacinth ;  and 
its  seeds  grow  in  oblong  capsules,  but  are  so  mi- 
nute aa  to  be  aeazedy  disoemiUe  by  the  naked 
eye,— and  tlisj  attach  tbemsdves  to  the  seeds  of 
clover  by  a  sort  of  frlntinous  exudation,  and  are, 
in  consequence,  sown  with  these  seeds,  so  as  to 
send  up  shoots  in  parasitical  attachment  to  the 
roots  ef  doTer.  Bnon-ime  is  said  to  posssss 
some  medicinal  propsttis^  partieillaily  as  a 
strong  astringent. 

BKOOM  (Spanish).   See  BBOou—Spartitm, 

BBOBIMUlt  Sea  Banan-Mn. 

BROUSSONETIA.  A  genus  of  small,  orna- 
mental, deciduous  trees,  of  the  order  Urticeao. 
The  paper -bearing  8peci<»,  BrovMondia  pap^f- 
r^troy  waa  fbtmerly  imnked  as  a  mtdberry,  and 
called  scientifleally  Moms  papyrifera,  and  popu- 
larly the  paper  mulberry.  It  is  a  native  of  Ja- 
pan, and  was  introduced  thsnoe  to  Great  Britain 
aboat  the  middle  of  last  eantniy.  It  nsually 
grows  to  the  height  of  from  18  to  90  feet.  Its 
leave?  are  vnry  larpe  :  some  are  entire,  and  others 
arc  divided  into  several  lobes;  and  all  have  a  ' 
fine  stroi^  green  colour  on  their  upper  surface, 
and  a  paler  green  on  thdr  under  sotftoe.  Its 
flowers  are  dicecious  and  apetalous,  and  appear 
from  February  till  September ;  and  the  female 
iiowers  are  succeeded  by  small  black  iruit.  It  is 
ooitivated  in  krge  plantatiMis,  in  Japan  and 
China,  for  the  manufacture  of  paper  from  the 
bark  of  its  young  shoots ;  the  plants  are  headed 
to  within  about  a  foot  of  the  ground ;  and  every 
year  the  bailc  ef  the  sunimar^s  Aoots  is  peeled 
off  from  the  whole  of  the  plantations. — ^Tho  spa- 
tula te-leaved  cpofief?,  Brovsaonetia  gpatvlnfn.  was 
introduced  about  twenty  years  ago,  and  grows  to 
about  the  same  height  as  the  other  species. 
Both  aro  flndy  ornamental.— Two  speelse  of  ten- 
der everpreen  trees  of  the  Maclura  or  Osage- 
Orange  genus,  have  been  included  by  some  botan- 
ists in  the  genus  Broussonetia. 
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BBOWN.  A  dnflikj       brkk  oobnr.  Bmrn 

htmmyaxy  in  the  shades  of  brownnea^  firom  light 
to  very  dark ;  but,  as  a  clase,  they  are  reckoned 
not  80  beautiful  as  bay  or  chestnut  horaes.  Al< 
moft  all  have  black  hhuim  and  taili;  many  have 
black  jointa,  though  of  a  nutiar  and  Ini  diining 
hue  than  those  of  the  bays ;  many  also  nn>  lipht 
coloured  about  the  muxdei  and  moet  have  a 
shading  off  into  Ii|^taeai  of  ooloor  towards  the 
belly.  Many  are  coarse,  yet  strong  wsd  s*  r- 
viceable,  fit  for  burden,  for  draught,  or  for  the 
saddle.  The  most  beautiful  are  a  |ew  which 
happen  to  be  finely  dappled. 

BBOWHBENT.  SeeAaioma. 

BROWN  STOUT.  Strong  brown  beer,  bwwed 
from  brown  high  dried  malt 

BEOWSE.  Such  succulent  spray  and  twigs  of 
•hrdbt  and  tNes  as  an  saten  by  stttle. 

BRUCEA.  A  genus  of  tender,  evergreen,  or- 
namental shrubs,  of  the  turpentine-tree  family. 
The  rusty  ash-leaved  species,  Urucea  /erru^itwa^ 
wistnoac^tfitom  Abjs^nla  In  177jS  tnd  named 
Bmoea  in  bonoiU'  of  fha  celebrated  Abyssinian 
traveller ;  and  two  other  species,  the  slender  and 
the  Sumatran,  were  introduced  about  twenty- 
five  years  ago  from  the  Bask  lodiss.  Tbey  usu- 
ally grow  to  the  height  of  from  six  to  tsn  fret ; 
and  they  require  stove-housoi  culture. 

An  important  vegetable  alkali  takes  from  this 
genna  of  pbntt  th«  name  of  braMn»  and  was  dis- 
covered bj  PeUstier  and  Oavcnton  soon  after 
their  discovery  of  strychnia.  It  was  obtained 
from  a  bark  which  they  erroneously  supposed  to 
be  that  of  one  of  the  species  of  Bruoea ;  and  it 
has  sinoe  bsen  obtained  from  St  Ignatius'  beMi, 
from  the  bark  of  the  false  anguatnra,  and  from 
the  bark  of  Strychiios  nujr  vomica.  It  is  bitter 
aud  poisonous,  and  resembles  stryuhuia,  but  is 
twdro  or  aixteen  times  Ism  eneigskie.  It  oon^ 
sists,  according  to  Liebig,  of  70'88  per  cent,  of 
carbon,  6*t>6  of  hydrogen,  5  07  of  nitrogen,  and 
17  39  of  oxygen.  The  chief  salts  of  brucea  are 
the  idtrtie,  ^e  muiate,  tbe  sulphate,  the  phoa- 
phate,  the  oxalate,  and  the  acetate ;  and  all  these 
are  bitter,  and,  with  the  exception  of  the  phos- 
phate and  the  acetate,  are  crystalUzabU.  Bru- 
cea is  powerfelly  medioinal ;  and,  when  better 
known,  maj  posiibljf  become  a  valuable  remedy 
in  certain  oases  of  paralyaia,  diarrhoaa,  and  cho- 
lera. 

BRUGMAKSIA.  A  genus  of  splendidly  orna- 
mental tender  plants,  of  the  nightshade  tribe. 

It  is  very  closely  :ikin,  in  rill  b  tan; en  1  character- 
istics, to  the  datura  or  thorn-apple  genus  ;  but 
differs  from  the  plants  of  that  genus  in  being 
ligneous  and  perennial  The  sweet-soanted  spe- 
cies, Brugmantia  tuareolens,  formerly  called  I)a- 
tura  arhorea,  is  one  of  the  most  E!;oT^eous  inhabi- 
tants of  the  British  greenhouse,  and  has  of  late 
jean  been  so  aoolimated  as  to  take  its  station  in 
the  open  ground,  in  the  same  manner  as  bonvar- 
dias,  verbenas,  cinerarias,  and  other  mere  win- 
ter innuUes  of  the  greenhouse.    This  superb, 


plant  wns  intvodnsed  to  Britain  from  Bm  is  _ 

1733,  and  wm  long  treated  as  one  of  the  BMk  jj 
tender  beauties  of  the  stove.  "  It  rises  with  t ' 
woody  stalk,"  aays  Miller,  "to  tbe  height  of  li  |l 
or  14  fret,  dividing  into  several  btnndisih  gn^  |[ 
nished  with  oblique  leaves,  6  inches  lon^  and  ^ 
broad  in  their  broadest  part,  growing  narrower 
at  each  end ;  thejr  are  oblique  to  the  footstalk, 
whidistandansanur  to  ona  side  than  the  etb«; 
tliey  are  downy,  and  stand  on  long  footatslh 
Tlic  flowers  come  out  at  the  di^^sion  of  the 
branches ;  these  have  a  loose  tubular  empale-  : 
ment,  near  4  inohee  long,  which  opens  at  the 
top  on  one  side  like  a  qpatbner  shteath,  witlua  ' 

the  nmpalement ;  the  tube  of  the  flower  is  r.ar 
row,  but  imrnediately  alx>ve  it  sttcII:^  vr tt  krge 
for  near  ii  inches  in  length,  tiicu  aprciuLi  opea 
atthobtimtWhereitisdiTidsd  into  fiveam^  |; 
which  terminate  in  very  long  points ;  they  are 
white,  with  some  longitudinal  stripes  of  a  pale 
yellow  on  their  outside ;  these  are  succeeded  hy 
ronnd  smooth  a^ieales,  filled  witb  kidney-shaped  ; 
seeds."   This  plant  bna,  for  a  very  long  period,  ' 
been  carefully  cultivated  by  the  Chilese ;  and. 
for  some  years  past,  has  become  a  weU-deserred 
and  very  high  frvonrite  with  tlia  most  tastsM  || 
and  scientific  class  of  British  gardeners.   It  caa  I 
be  80  cultivated  as  to  bloom  through  all  the  sum- 
mer and  most  of  the  autumn,  and  to  be  covered 
at  one  time  witii  n  psrfeet  oanopy  of  Howen;  it 
displays  n  most  inaposing  contrast  between  the 
rich  green  of  its  ample  foliage  and  the  dolicat<e 
whiteness  of  its  large  pendulous  bells ;  and  it 
throws  around  it  such  a  cloud  of  exquisite  frsr 
granoe  as  to  fill  a  conservatory  or  even  a  garden 
with  its  perfume.    A  variety  of  it  called  the  yd- 
low-flowered.  B  f.  ffnra.  i?  distinguished  princi- 
pally by  having  its  tiuwers  uf  a  sulphur  colour. 


is  frequently  confounded  with  the  sweet-scented 
species,  and  seems  to.  have  shared  with  it  the 
old  botanic  name  of  JkUwxt  arborta.  This  spe- 
cies was  introdnosd  from  Fern  in  1613 ;  and  it 
has  similar  habits  to  the  sweet-scented  spedes, 
and  produces  also  white-coloured  flowers,  bat 
uguaily  grows  to  only  about  two-thirds  of  the 
height^.— The  twoHKdonred  species,  Bntffnuauia 
bicdor^  bat  called  by  SMne  botanists  BrugmoMa 

mn-guinm,  was  introduced  from  Peni  in  1833; 
and  posstisstis  high  attractions  in  the  nug&i&- 
cenoe  of  its  flowers  and  foliage,  and  oonodsnUa 
interest  in  the  chemical  principles  of  its  seeds. 
Its  ptem  is  arboreous,  and  about  twelve  feet  in 
height ;  its  branches  are  short  and  leafy  ;  its 
leaves  are  dark  green  above  and  paler  below, 
from  two  inohea  to  twelve  inohes  in  length,  al- 1 
temate,  ovate,  oblong,  waved  and  scolloped,  with 
short  blunt  lobes  ;  its  flowers  are  produced  singly 
from  the  forks  of  the  branches,  and  are  funnel-  | 
shaped,  seven  inches  in  length,  grsen  towaidi  | 
the  base,  orange-yellow  further  on.  a  deep  orange  , 
scarlet  in  the  five-lobed  limb, — and  this  last  c.I-  , 
our,  lessened  in  intensity,  extends  down  the  u 
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tobe  M  U  Uendi  wtili  fhs  onuige-jellow,  while 
this,  in  its  turn,  extendi  dowairaid  to  a  blend- 
ing with  the  green  ;  and  the  caprales  which 
sQooe^  the  flowers  are  oblong,  smooth,  yellow, 
penduloos,  and  ftboot  «ight  inehet  in  length. 
This  remarkable  plant  is  a  native  of  cold  and 
cjjvatcd  districts  in  the  provinco?  of  Tannn. 
Xaaxa,  Huarochesi,  Oanta,  and  ilumalies,  aud 
also  between  Almaquer  and  Fasto  in  New  Gcan- 
ada.  It  pnfbn  to  gimr  unoiig  rabUih,  and  has 
h^n  found  at  altitudes  above  sea-level  of  nearly 
7,(XX)  feet.  The  Colombians  call  it  Bovochevo  ; 
aad  the  Peruvians,  Floripondio  encaruado  and 
CMnpsnlBt  iMwmidss,  Itt  seeds,  like  tlMM  of 
stnusoniom,  wre  highly  narcotic.  The  priests  of 
a  fetnous  oracle,  in  a  temple  in  the  city  of  Soga- 
mosa,  intoxicate  themselves  with  these  seeds,  on 
die  wum  prinoiple  on  whidi  the  Pythoness  at 
Delphi  is  ndd  to  hftTO  Iwonght  herself  under  an 
liflatas  by  inhaling  gas  and  chewing  the  hydro- 
cjaaoos  leaves  of  the  laureL  A  drink  called 
Tonga  is  prepared  by  the  Oolmnhisns  from  tiie 
capsules ;  and  this,  in  small  doeei,  acts  as  a  sopo- 
rific, but,  in  large  doses,  produces  a  kind  of  frenzy 
which  can  be  overcome  only  by  administering 
immediate  draaghts  of  cold  Wftterw— BoUtni- 
(d  RtgiUer. —  The  British  Flower-garden, —  The 
Hortm  Britaiinitnu. — Loudc%*§  Qaidmu^B  Muga- 
tine. — Miller's  Dictionary. 

fiRUlS£.  An  injury  to  an  animal,  oocaaioned 
Ij  the  peraueion  or  ahmdon  of  sooie  eliarp  m 
heavy  object.  A  recent  braise  in  a  horse  may  be 
ctired  principally  by  fomentations;  but  a  very 
serere  bruise  may  involve  cooaiderable  indam- 
natien,  and  reqiiires  povltidiig,  modevate  Meed- 
iag,  and  the  administration  of  a  laxative  ball. 
Blood  may  be  let  either  from  the  viciuity  of  the 
bruise  or  from  the  toe.  If  a  bruise  be  followed 
by  abscess,  and  the  disoihaigo  of  fetid,  dark-eiv 
loured,  purulent  matter,  the  h  rse  must  be  in- 
t'"rrti!1y  supported  by  plerit  iful  feeding  with  corn, 
ur,  it  possible,  by  some  feeding  with  malt ;  and  if 
he  lose  appetite,  he  must  be  drenched  with  good 
water  gmel  and  stroni:  infiision  of  malt,  and  re- 
ceive once  or  twice  n  dny  n  cordial  bnll  S:ich 
stimulating  topical  applications  as  cainpb<iratcd 
spirit  and  oil  of  turpentine,  may  also  bo  of  enii- 
oentservioe.  H a hmisa  be  foOoired  %7  a  hard 
callous  swelling,  an  embrocation  composed  of  \  oz. 
of  camphor,  1  oz.  of  oil  of  turppntine,  and  1^  oz. 
of  soap  iimmcut,  should  be  rubbed  well  into  the 
pert  tiHoe  a^j ;  and  if  the  eveUiiig  adU  con- 
tinue, a  blister  most  be  applied.  The  proper 
treatment  of  brinses  in  the  ox  is  very  similar  to 
that  of  bruises  in  the  horse.  Bruises  are  not 
eeaiaiOfl  in  aheep^tbe  wool  generally  serving  as 
a  protection ;  but  when  they  do  occur,  they  may 
almost  always  bn  rerluoed  by  hot  linnentatioiis. — 

BRUISING  OORK.  The  tntmatlon  or  ue- 
ebaaical  preparation  of  grain  for  the  feeding  of 

horecs.  Wi thout  disintegra t i  n ,  either  by  means 
of  trituration  by  machinery  or  mastication  by  the 


teeth,  or  a  oomUnalioa  of  the  two  prooessee, 

seeds  taken  into  the  stomach  of  animaU  retain 
their  vitality,  resist  the  reducing  action  of  the 
gastric  juice,  withhold  firom  the  absorbents  their 
alimentary  principles,  and  paiB  throQi^  the  oanab 
of  the  viscera  noMly  in  the  eame  manner  as  hard 
mineral  substances  which  cannot  be  orgrinicnlly 
assimilated.  Some  persons  contend  that,  when 
grain  is  to  be  employed  as  food  for  horses,  it 
oo^t  simplj  to  be  out  or  brokenly  the  common 
millstonp  or  vrith  grooved  rollers;  and  others 
contend  tiiat  it  ougiit  tobr  so  thoroughly  bruised 
as  to  suffer  entire  dctitruotion  uf  its  organic 
stmoiore.  When  horses  are  ted  partly  on  moist 
food,  the  mere  breaking  of  the  grain  may  be  suf- 
ficient ;  but  when  they  are  fed  on  hay  and  com, 
bruising  by  means  of  plain  rollers  seems  to  be  far 
preftiaUe.  When  grain  is  oompletely  crushed, 
it  not  only  escapes  the  risk  of  passing  throng 
the  Sjrstem  unchanged,  as  always  happens  with  a 
portion  of  such  feeds  of  it  as  are  given  unbroken, 
but  it  readily  yields  to  ilie  solvent  power  of  the 
gaatrio  juioe^  and  so  easily  surrenders  itself  to 
the  whole  process  of  assimilation  as  to  economize 
the  organic  efforts  of  the  animals  in  reducing  it. 

Bfaohines  of  various  kinds  are  used  for  bruis- 
ing com,  aomo  driven  by  hand,  and  some  mnked 
by  horse  or  steam  power.  Such  as  are  driven  by 
hand  have  the  convenience  of  beinp  portable; 
but  they  occasion  a  considerable  and  uneconomi- 
cal eapenditnre  of  labour.  Bveiy  oor»-bmiaing 
machine,  therefore,  ought  to  be  worked  by  a 
power  in  connexion  with  the  thrashing-machine, 
or,  where  this  is  not  convenient,  by  a  single 
hrase  power.  A  very  simple  Und  9i  braidng- 
machine  for  hand-fKnrer  oonntfea  of  only  one  rol- 
ler, with  the  grooves  running  parallel  to  the 
axes,  and  made  to  work  against  an  obliquely 
grooved  plate.  Other  kinds  have  been  oonitmot- 
ed  with  two  rollers,  the  one  having  the  grooves 
runnini:;  juLrallel.  the  other  obliquely  to  the 
axes.  A  good  model  hand-machine,  in  the  Mu- 
seum of  the  Highland  Sodety,  consists  of  a  pair 
of  small  cylinders,  the  one  smooUi,  die  other 
obliquely  channellpd,  and  the  latter  revolving 
with  greater  velocity  than  the  former;  and  this 
machiue  prepares  oat«  partly  by  bruising  and 
partly  by  entting,  and  is  also  well  adapted  for 
bruising  beans  or  pease,  and  may,  for  this  latter 
purpose,  be  advantageously  applied  to  horse- 
power. In  ail  the  well -working  hand-power 
brniserst  the  grooves  are  out  in  ibo  form  of  saw- 
teeth, having  their  distance  between  the  cutting- 
edges  about  one-fifth  of  an  inch,  the  depth  of  the 
grooves  about  one-sixteenth  of  an  inch,  and  tjlie 
obliquity  of  the  groovea  to  tbo  plana  <tf  the  azea 
of  the  roller  at  an  angle  of  about  10*.  The  grooves 
are  so  arrangeri  tlmt,  if  the  rollers  are  laid  side 
by  side,  the  obliquity  of  both  runs  in  one  direc- 
tion ;  and  henootikebcotting-cidges,  as  they  work 
in  th«  machine,  look  in  opposite  directions,  and 
croFs  e«ch  other  in  every  act  of  revolution,  at  an 
angle  of  about  20^.  On  the  prolonged  axle  of  the 
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roller  whose  cutting -edges  look  downward  h 
fix«d  a  pinkni  of  teeth;  on  tlttt  of  the 
other  roller  is  fixed  a  wheel  of  twenty  teeth, 
driven  by  the  pinion ;  the  cutting-edges  of  the 
pinion-roUer  move  in  a  descending  direction,  and 
with  s|  timee  mora  ^eedthaa  those  of  tiieotiier 
roller ;  and  the  gitin,  in  passing  between  the  two 
sets  of  cutting-edges  is  cut  as  with  a  series  of 
scissors,  and,  in  conaeqaenoe  of  the  shallowness 
of  the  grooves,  is  held  so  dose  to  them  that  it 
cannot  esoape  their  cutting  action.  A  fly-wheel 
is  hung  upon  the  axle  of  the  first  roller  ;  and  aa 

I  a  feeding-roller,  driven  by  a  motion  from  the 
former,  is  placed  above  and  between  the  two 
cutting^roUon,  it  is  vsoally  of  the  ssmo  diameter 
as  these,  and  formed  with  six  or  eight  longitu- 
dinal semicyiindrical  channels,  three-fourths  of 
an  inch  wide,  and  three-eighths  of  an  inch  deep ; 
and  these  rsosivo  the  gralii  from  the  bottom  of 
a  hopper  plaoed  over  the  feeding-roller,  and  de- 

.  livrr  it  in  due  BucoesBion  to  the  cutting?  Tellers. 
Moveable  bushes  are  constructed  to  contain  one 
of  tlie  eatting-roUers  ;  and  these  eea  he  so  diift- 
ed  and  adjusted  by  screws  as  to  suit  the  kinds 
and  quality  of  the  gnun,  anr^  the  degree  of  fine- 
ness to  which  it  is  to  be  reduced. 

When  gnun  is  damp,  it  clogs  grooved  rollers, 
and  ceaaot  be  effidenUy  dsend  away  from  the 
grooves ;  hni  it  possesses  less  adherence  to  plain 
roUers.  and  can  easily  be  cleared  away  from  them 
by  means  of  permanent  scrapers.  A  maciiinc 
with  pUin  Tolleri  ]}aa  been  supposed  to  require 
more  labour  than  one  with  grooved  rollers,  and 
hence  has  by  some  personf^  been  thought  \em  use- 
ful; but  beeideB  being  of  superior  efficiency  in 
perfbirming  its  office,  it  may,  if  properly  con- 
structed, be  really  worked  with  at  least  equal 
ease.  A  good  machine  rf  this  dc^crifition  may, 
with  moderate  labour,  be  so  worked  by  one  man 
as  to  prepare  a  boU  of  oats  inaa  lioorairf  al»l£ 
The  standard  of  a  wdl-eoiistructed  one  consists 
of  two  fraTncK  of  ra?t-iron,  with  bars  of  2^  inches 
in  breadth  and  tive-eighths  of  an  inch  in  thick- 
ness, and  m^isuring  ail  over  2G  inches  at  bottom 
and  19  inches  at  top^  The  framss  are  pat  to- 
gether with  malleable  iron  stretchers,  and  se- 
cured with  screw-nuts ;  and,  when  bolted  to- 
gether, they  have  a  width  of  17  inches  at  bottom 
and  8  inehea  at  top.  The  dde-lhunee  have  at 
bottom  projecting  |>alm9,  for  increasing  the  base; 
and,  at  t  >p,  sinall  [)almB  or  snugs  fur  attaching 
the  roller-case  to  the  standard.  "  The  roller-case 
consists  of  two  chedc-plates,  into  whioh  the  en- 
tire boshes  are  inserted  for  the  axles  of  the  rol- 
lers ;  the  cheeks  are  held  together  by  four  bolts, 
which  abo  secure  the  ends  of  the  es^  ',  a  pinion 
of  eight  teeth  is  fixed  upon  the  axle  of  the  feed- 
ing loDer,  sad  giw  motkn  Hist  to  the  wheel  of 
24  teeth,  set  upon  the  axle  of  one  of  the  bruising- 
rollers,  which  may  be  called  the  drivi  r  Tlie  din- 
meter  and  position  of  the  two  bruising-rollers  arc 
each  seven  inchee  in  ^ameteri  and  seven  indies 
in  length,  wliile  tiie  feeding-seller'  is  011I7  Hmr 


inches  in  diameter.   On  the  opposite  ends  of  the 
ailesofttwhroiritt^rallersisadifoiierismoaalsd  ; 

with  a  wheel  of  16  teeth,  working  into  eaih 
other,  thus  making  both  rollers  more  at  the 
velocity,  while  the  feeding-roller  moves  three 
tfanee  teter.  The  handle  orwindi  is  fitted  to 
the  pinion  or  feeding-roUer,  the  flj-wheel  hsiag  , 
mounted  on  the  oppr^pite  end.   The  second  or 
driven  roller  is  supported  on  moveable  bushes, 
and  osn  be  adjusted  by  the  pindung-eoews  t« 
produce  any  degree  of  fineness  required.   For  the 
rotrnlation  of  tht^  feed,  a  plate  is  1>olted  on,  and 
forms  the  top  of  the  roller-case ;  it  is  formed  with 
a  prismatic  channd  equal  in  length  to  the  roller, 
2^  inches  wide  at  top,  and  at  Imttom  opene  into  , 
a  slit  j  inch  wide,  parallel  to  the  rollers.  Two 
moveable  shutters  are  ndapted  to  the  ii[>per  part 
of  this  opening,  and  are  capable  of  being  set  at  anj  1 
d]Btanoe,aooordingtothedqn«eoffbedreqaired; 
which  can  be  determined  by  the  operator  after  a 
few  turns  nf  th'*  h;indlc.   Tho  hopper,  made  of 
deal,  is  secured  in  a  temporary  niauner  by  mcaas 
of  two  hoolm  and  ejeeto  the  top  of  the  machine; 
and  the  spout,  fixed  to  the  standard,  carries  the 
hruisod  grain  from  the  roller^  and  ddivsnit'i 
into  a  measure  or  basket."  t| 

The  bruising  machines  which  are  driven  bj 
wafer,  steam,  m  hone-power,  are  m  simple  ia  . 
construction  and  in  mode  of  working  as  not  to 
require  nny  lenplhened  description.    Almost  a!I  ' 
oonaist  of  plaan  rollers  or  cylinders  of  cast-iroa, 
aoooratsly  tamed  in  the  lathe^  and  varyii^  ' 
ihnn  IS  to  24  inches  in  length,  and  from  6  to 
12  inches  in  diameter.   A  few  are  so  awkwardlj 
and  uneconomically  constructed  as  to  have  a 
length  of  only  about  6  indies,  and  yet  a  diameter , 
of  two,  three,  or  even  four  feet.    All  perfora 
their  work  ?imply  by  their  roller*;  beinc'  kept  in 
rapid  motion,  and  by  the  corn  ]>r]u]r  guppUed 
from  a  hopper,  and  bruised  by 
the  roUen.  Tlie  vdodty  of  the  maehbies^  whm  \ 
they  are  moved  by  a  sufficient  power,  may  arer- 
age  about  30(3  feet  per  minute  ;  and  a  pair  of 
rollers,  when  worked  by  four  hurses,  will  bruise 
about  ISO  bushels  per  honr. 

BRONZE.   An  alloy  of  copper,  with  tin,  ^  - 
(Vo    Two  kinds  may  be  distinguished,  Antiqae  1 
and  Modem  bronze,  the  former  consisting  of  cop- 1  ' 
per  and  tin,  the  latter  oontaiwing  zinc,  fai  sddi> ' 
tion  to  copper  and  tin,  or  sometinies  oontainiog 
no  tin.    Modem  hrnnie  may  therefore  be  hr-^-> 
with  an  excess  of  copper.   The  principal  objects 
of  bronae  are  cannon,  bells,  sutues,  and  msdsH  ' 
the  prindples  of  manufiurture  in  all  being  dmiltf.  |  ' 

Trikincr  bronze  in  a  more  limited  sense,  ay  con- 
sifting  of  copper  and  tin,  it  b:is  the  foilowtog  | 
general  properties.   It  is  harder  and  more  fasiUe  i 
than  copper ;  it  is  sUii^tly  maneabie,  wlien  it  00a 
tains  over  85  per  cent,  copper,  and  becomes  more  ^ 
?o  by  tempering;  it  oxidizes  very  slowly  in  racist  '  , 
air.    Its  density  is  greater  than  the  mean  d«o^tj  :  J 
ofitsoonstitaente.  The  addition  of  about  IpsTj  I 

oenl  of  iron,  or  xatlier  «f  common  tinned  im  ' 
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(aheei-tio),  is  found  to  make  a  harder  and  mure 
tenacioaB  broue,  for  null  otijeetfl,  but  tppean 
to  be  of  little  benefit  to  objects  of  larger  size. 
Larger  qtiantities  of  zino  may  bo  added  to  bronze 
with  the  same  reeults,  as  is  often  done  in  statuo- 
bronze,  bells,  &e.  A  tnall  quBtity  of  iMid  mkf 
be  added,  but  it  rftfher  dimwiahwi  ilie  nilnaUe 
propertip'!  t  f  1  r  in^p,  rendpring  it  more  suscep- 
tible to  oxidation,  and  tending  to  ieptrate  towards 
tlie  bottom  of  m  laigo  oasting; 

bronzing. — When  bronze  is  exposed  for  m  gccftt 
len^^h  of  time  to  atmospheric  ac^pnts  it  assumes 
a  peculiar  greenish  or  olive  hue,  arising  from  the 
fonnati(m  of  ft  btsio  hydrated  and  carbonated 
oxide  of  oopper,  or  m  dark  oliw  bae  firom  sulphu- 
ret  of  copper.  Being  an  attractive  colour,  nu- 
meroiifl  experiments  have  been  instituted  to  dis- 
cover a  method  of  obtaining  the  same  result  in  a 
slMTi  tima  It  ia  ntaaSty  flfootad  maana  of  a 
salt  of  copper,  mixed  with  other  ssdts,  dissulved 
in  water  or  weafc  acids,  and  applied  to  the  Fnrfacp 
with  a  brush,  or  the  objects  are  immersed  in  the 
solatioo.  lhropla.wtdigriaandl  ptaal-amiiio- 
ntao  wa  dissolved  in  vin^ar,  boiled,  filtered,  and 
much  dilntod,  and  the  medals,  &c.,  imTnersed  in 
the  solution  until  thej  acquire  the  desired  colour, 
Mihen  tfMj  are  waahed.  Bjiwralate  and  bitar- 
trate  of  potassa  are  employed  with  sulphate,  ni- 
trate, or  acetat<^  of  copper  After  attaining  the 
broiuce-colour,  the  objects  should  be  thoroughly 
washed  in  pure  water,  with  repeated  washings, 
to  remove  evetj  tiaoe  of  salts  or  acids,  and 
thereby  prevent  the  Burfncc  from  farther  change. 
7>ifferpnt  tints  may  be  imparted  to  bronze,  from 
a  reddish  to  a  light  yellow,  by  acting  upon  it 
with  MMa  aad  eaUi,  by  whioh  either  copper  or 
zinc  may  be  extracted.  Thus,  boiling  muriatic 
acid  extmcts  a  considerable  quantity  of  tin  b(i- 
fore  attacking  the  copper.  Mixtures  of  salt- 
petre, oommon  salt,  ani  anlphvio  acid,  may  be 
made  to  extract  either  copper  or  the  white 
metal?,  and  thus  the  colour  may  be  varied 

Tinning  cop^^. — ^This  depends  upon  the  af- 
finity of  copper  and  tin,  wlwreby  a  small  quan- 
tity of  the  latter  is  fixed  upon  the  surface  of  the 
fr.rmer.  The  important  principle  in  tinninp;  is 
that  the  surface  of  the  copper  be  clean  and  per- 
fectly free  from  oxide,  and  be  so  maintained  daring 
the  prooeHL  Thia  ia  attained  either  by  the  use 
of  sal-ammoniac  or  resin,  with  melted  tin,  or  by 
cream  of  tart  ar  in  snhition  and  grained  tin.  The 
wil-ammoniac  i&  either  dissolved  and  brushed 
over  tlM»  aarihee  of  the  copper,  or  ft  ia  heated  aad 
its  Tapour  condensed  on  the  Burfacc ;  tin  is  then 
introduced,  melted,  and  rubbed  over  the  surfiscc 
with  tow.  The  process  with  resin  is  conducted 
in  a  aimilBr  maimer.  Ifamliig  idth  aalpammo- 
niao  ie  more  durable,  but  requires  the  use  of 
nenrly  pure  tin;  tinning  with  re?in  jvllows  the 
employment  of  an  alloy  of  lead  and  tin.  The 
qoanttty  of  lead  ahooM  never  exoeed  |  «r  -Ar  of 
^he  tio,  as  it  might  otherwise  prove  detrimental 
to  tboaeempb^ing  food  prepared  in  such 


Tinned  vessels,  whether  containing  lead  or  not, 
are  not  to  be  Teeemmended  in  place  of  good  beD- 
metal,  certainly  not  for  the  preparation  of  food, 
especially  if  the  ktter  be  add,  or  the  veaaelia  to 
he  heated. 

Wkdeninff  pins. — Copper  or  hram  ia  eaaOy  tin- 
ned in  the  wet  way.  Ilins,  in  the  pin  manufac- 
ture, when  they  are  completely  formed,  they  are 
cleansed  in  a  pickle  of  sulpbtuic  acid,  vin^pur, 
oream  of  tartar,  fte.  They  aie  then  tinown  into 
a  copper  vessel,  atratlfied  with  grained  tin,  cov- 
ered with  water,  cream  of  tartar  added,  and  the 
whole  boiled.  The  cream  of  tartar  probably  acts 
by  dissolving  a  portion  of  tin,  and  then  transfer- 
ring it  to  the  pins,  whioh,  ccmtaining  aiao^  be- 
come electric  by  contact  with  tin. 

hnitation  of  Bronze. — The  pip^rnenta  and  var- 
nishes are  applied  to  the  surface  uf  wood,  plaster, 
fta  The  o^eota  to  be  Inoaiad  are  fiiet  cofered 
over  smoothly  with  a  coat  of  size  or  oil-vamish, 
and  when  nearly  dry,  the  metallic  powder  made 
iiom  Dutch  foil,  gold  leal,  mosaic  gold,  or  preci- 
pitated copper,  is  applied  with  a  ditating-bag,  and 
then  nibbed  over  the  snrfece  with  a  linen  pad ; 
or  the  metallic  powders  may  be  mixed  with  the 
drying  oil  beforehand,  and  then  appUed  with  a 
broah.  Sometimec  fine  copper,  or  braaa^fiBngs, 
or  moeaio  gold,  are  mixed  previously  with  some 
pulverised  b<>ne-fi?h,  and  then  applied  in  either 
way.  A  mixture  of  these  powders  with  mucilage 
of  gum  araUc  ia  need  to  give  paper  or  wood  a 
bronze  appearance.  The  aurflMe  moat  be  after- 
ward 3  burnished.  Copper  powder  precipitated 
by  clean  plates  of  iron,  from  a  solution  of  sul- 
phate or  nitrate  of  copper,  after  being  well  washed 
and  dried,  haa  been  emplDjed  in  thia  way,  either 
alone  or  mixed  with  pulverized  bone^ish.  A 
finish  is  given  to  works  of  this  nature  by  a  coat 
of  spirit-vamisli.  The  iron-coloured  bronzing  is 
given  by  blade  lead  or  plumbago^  iinely  pulver- 
ized and  washed. 

BRUNIA.  A  genus  ef  sina!!,  evergreen,  orna- 
mental, greenhouse  shrubs,  forming  the  type  of 
the  Older  ^ntnAMMsv  Thia  order  compriaee  seven 
genera ;  and  has,  in  the  gardens  of  Great  Britain, 
about  srven^  species.  All  are  small  heath-like 
shrubs,  highly  ornamental  in  both  flowers  and 
foliage ;  and,  with  the  exception  of  one  from  Ma- 
dagascar, an  are  natives  of  the  Oipe  of  Good 
H(i|)e.  TTiey  differ  from  the  currant  tribe  by 
having  dry  fruit ;  from  the  EscalloniH!,  by  hav- 
ing few  seeds ;  from  the  Rhamnaoeee,  by  having 
a  ndnnte  embryo ;  aad  from  the  ITmbdiftne  and 
the  AraliacosB,  by  their  not  having  their  flowers 
in  umbels.  Their  nearest  affinity  is  to  the  cur- 
rant tribe.  About  twenty-five  species  of  the 
genna  Brania  have  been  brov^t  to  Britain  item 
the  Ckpe  of  Good  Hopej  and  most  of  tliice  havn 
a  height  of  about  two  or  three  feet,  while  all  pro- 
duce white  flowers  in  summer.  Several  other 
and  quite  recently  tntrodoced  ipedea  have  been 
assign cd  ti.'  four  other  geneMi 
BEU1(SF£LSIA.   A  genu  of  tender^  ever* 
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green,  ornamental  throbs,  ofthenightihade  tribe. 

Only  four  speciee  are  known ;  and  all  have  been 
int  r Of?  n  oed  to  Britain.  The  American  o  •  longest- 
known  w^w^iB%tBrwMfd$ia  americanOf  wv  ^brought 
from  the  West  Indies  in  1735.  Its  stem  is  lig- 
neous, sends  out  maay  side  branchea,  and  usually 
attains  a  height  of  from  four  to  ten  feet;  its 
branches  are  covered  with  a  rough  bark;  its 
leaves  are  oblong-oval  and  entire ;  ito  flowers  are 
prodaced  in  threes  and  fours  firom  the  end  of  the 
branches,  have  a  pale  yellow  colour,  and  are  aim  r,?.t 
as  larffp  as  those  of  the  prnater  convolvulus;  and 
its  fruit  IS  soft  aud  round,  and  encloses,  in  a  state 
of  adherenee  to  its  ddn,  maaj  oval  seeds.  This 
plant  grows  wild  in  most  of  the  Sugar  islands  of 
the  west,  aud  is  there  called  the  trumpet-flower. 

BRUNSVIOIA.  A  genus  of  bulbous  plants,  of 
the  amaryllis  tribe.  Upwards  of  ft  doMn  species 
are  known  to  botanists,  and  all  are  natives  of  the 
Cape  of  Ooi>d  Hope,  anti  hrive  been  introduced  to 
Great  Britain ;  but  about  oue  half  were  formerly 
indnded  in  tlie  genera  tmarylUs,  ammoeliaris, 
and  hasmanthus.  Most  have  a  liciglu  of  ^iliuut 
12  or  15  inches,  and  produce  flowers  of  s  ine 
shade  of  red,  between  pink  and  scarlet.  One  of 
the  most  esteemed  species  for  ornamental  pur- 
poses it  BnumiffUtJot^ina;  and  this  produces 
scarlet  flowers  from  June  till  August,  and  com- 
pri?f»g  two  principal  varieties,  the  minor  and  the 
striated.  One  of  the  species,  Jirunsvi^ia  Utjcicaria, 
(otmerljManuaUMiM  toxieantUf  is  populariy  celled 
the  poison-bulb,  and  yields  a  viscid  poisonous 
juice,  vrith  which  the  Hottentots  poison  their 
arrows ;  and  another  of  the  specieSi  Bntiuvigia 
coranicay  fofmeriy  AmmMhariM  ceraniBo,  is  popu- 
larly oaUed  tfae  Connie  pclion4NiIb,  Mid  hae  also 
poisonous  properties- 

BRUSUWOOD.  Masses,  thickets,  and  cop- 
pioes  of  in^genons  shmbe  end  dwwrfod  trees. 
Brtishwood  is  sometimes  identified  with  the  lop- 
pings and  clearings  of  woods  for  fuel,  and  some- 
times with  browse-wood  or  such  twiggy  and  suc- 
culent growth  of  timber-plants  as  is  suitable  for 
oonevmption  \fj  oattle ;  lint  it  is  move  nppro- 
priately,  and  far  more  generally,  made  to  signify 
thickety  masses,  whether  small  or  great,  of  na- 
tive li^^eous  plants.  Brushwood,  thus  under- 
stood, oonaiste  of  ell  kinds  of  indtgenone  treee, 
growing  stintedlj,  iiregularly,  and  neglectedly, 
and  wanting  some  economical  meinber,  such  as 
the  bark  of  the  oak  or  the  twig  of  the  osier,  to 
render  them  remuMifttive  to  tbe  proprietor  or 
the  tenant  of  the  soil;  and  it  particularly  includes 
dwarfish  and  anias?cd  plants  of  the  birch,  the 
poplar,  the  aider,  the  mountain-ash,  the  hazel, 
the  thorn  the  lime-tree,  the  willow,  and  the 
hoBjr. 

In  many  district?,  llra^hwood  occupies  large 
aggregates  of  land  in  such  a  manner  as  to  be 
both  unsightly  tu  the  eye,  aud  usciesit  to  the 
tenant  or  proprietor;  and  in  eom^  it  so  com" 
pletely  covers  many  choice  or  naturally  fertile 
tmots  of  soil,  as  to  render  tbm  inos|iftbla  of 


prodncing  tdeieble  quantity  of  luriag^ 
and,  at  the  same  timei,  to  prevent  them  from 

being  georgically  improved.  When  it  is  kept 
low  by  oattJe  browsing  on  its  shoots  as  they  rite, 
and  is  qrstematieally  oonsomed  m  pnrt  of  thsir 
regular  food,  it  benefits  live  stock,  partly  by  the 
shelter  which  it  affords,  and  very  trreatly  by  the 
nutriment  which  it  yields;  but  when  it  is  sl- 
lowed  to  become  so  old  and  liazd  ae  to  be  unfit 
for  browsing,  it  ought  either  to  be  eztemiaaled 
from  all  fertile  landy,  or  converted  to  some  pro- 
fitable use  on  such  lands  as  cannot  afford  the 
cost  of  its  extermination.  * 

One  general  and  easy  mode  of  Tendering  sU 
brushwood  profitable,  is  to  select  such  plants  as 
promise  to  rise  into  useful  and  ornamental  forest 
timber,  and  to  cut  down  all  the  rest  for  conver- 
rion  into  oharaoaL  A  great  octent  of  land  tt 
present  alm(M(t  useless,  might  either  be  thinned 
into  vnhiable  forest,  or  clfar.d  into  profitable 
meadow  or  pasturage,  dotted  with  the  choicer 
trees ;  and  tiie  eharooal  maaii&otimd  £raiD  the 
ejected  brushwood  might  be  ramnnnratingly  Wf- 
plied  in  iron-works,  in  gunpowder-works,  and  in 
various  other  ways.  Brushwood  may  also  be 
advantageously  used,  in  its  smallest  as  well  as 
Urgest  parts,  for  common  flid,  and  for  ooostreet* 
ing  the  roofs  of  cottages ;  and  it  may  be  cmploysd 
likewise  for  makino^  dcad-fencra  around  fields 
and  plantations,  wattles  or  hurdles  in  outbuild- 
ings, temporary  wears  fw  sheep  and  oattk,  and, 
in  wnae  instances,  baskets,  hampers,  and  nlune^ 
ou8  small  articles  of  both  utility  and  umnment. 

"  The  extension  of  the  herring  and  butter 
trades,  aiul  the  introdnfltlon  of  the  drwdar  saw," 
remarks  Mr.  Blaikie,  "  have  operated  very  &• 
votirably  in  raising  the  valun  of  alder  and  other 
underwoods,  and  opened  an  ample  held  for  dis- 
posing of  tium.  These  lawi  may  be  attadied  to 
a  thrashing -mill,  should  there  be  one  in  the 
neighbourhood ;  and,  if  not,  portable  ones  nuy 
be  constructed  at  small  expense,  to  \w  impelled 
either  by  water,  by  horses,  or  by  human  power. 
As  there  can  be  no  doabt  that  the  densad 
for  small  staves  will  be  great  and  increosiiig,  it 
would  be  a  likely  speculation  to  raise  both  alder 
and  birdi  in  situations  where  there  is  no  chance 
ofrMriQgoakandmore'vahmhlatiate  topai^ 
fection,  for  that  poipoae  alona  To  aUnde  to  the 
making  of  paokuig-casee,  as  opening  a  demand 
of  any  extent  for  the  consumption  of  poplar,  nay 
at  fint  tight  appear  to  many  to  be  fiuuifal  aad 
ridiculous.  But  those  who  are  best  acquaunted 
with  the  American  timber  trade  will  aflntit  that, 
before  the  late  stagnation,  large  quantities  of 
yellow  pine  were  sold  as  high  as  from  Is.  lOd.  to 
2s.  per  foot,  to  be  to  employed,  at  meet  ef  the 
principal  ports  of  Britain."   Important  bints  ss 
to  the  higher  uses  to  which  the  several  kinds  of 
brushwood  may  be  turned,  occur  in  our  articles 
on  the  reqpeotxve  indigenoof  trees  ef  Great  Bri- 
tain. See  also  the  articles  Ooppicb  and  Bask. 

B&US8SL8  8PB0UX8.  A  sobfariety  ef  tlie 
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fltUMge  pfawt  It  is  often  ngtrded  m  bdon^ 

:  I  ing  to  the  same  aubdivisiim  of  the  cabbage  epe- 
'  cic8  as  the  borecole,  or  liniMiai  oUracta  acephala: 
but  it  is  mure  correctly  placed  hy  De  CaadoUe  in 
'  the  Muae  wtbdivlaioa  at  the  8ay»y  oahbHO/  tad 
while  the  latter  ifl  botanioallj  designated  Brtu- 
'  tioi  (^emrm  huUata  major,  the  Brussels  sprouts- 
\  plant  is  designated  Bramca  oieracea  buUata  ffau- 
:  mi/mL    TUa  mlmoMf  hw  yvry  wmanm 
sproats ;  it  is  raised  every  year  from  seed  lOWll 
in  March  or  April ;  it  la  planted  out  in  summer, 
at  distances  of  two  or  three  feet  between  the 
plants ;  and  H  ia  earthed  up  «t  the  apffOMli  of 
winter.   Its  habits  and  Hppeaniioa  SM  ft  aort  of 
medlurn  between  those  of  the  coamon  boiwoele 
and  those  of  the  Savoy  cabbage. 

BRTONT,— botaoically  Br^nia.  A  genus  of 
twiniag  plaiifta>  of  the  gowd  or  CMombar  finnily. 
One  species  grows  wild  in  Great  Britain ;  upwards 
of  twont)*  species  have  been  intrt>duced  from  the 
fuur  quoxtcrs  of  the  world ;  and  about  forty  other 
speoiea  hmm  been  eoientififlaUy  daaerihed.  Two 
of  the  species  in  Britain,  the  dioecious  and  the 
white,  are  hardy,  and  all  the  others  are  more  or 
less  tender ;  one,  the  roughish,  is  an  annual,  and 
an  the  ottMfs  are  peraniali;  tbeao  three  spe- 
Ctsa  are  deciduous,  and  aU  tha  others  are  ever- 
green ;  about  a  dozen  of  the  species  hav.  either 
'  Sttbangular  or  palmate  leaves,  mi  muet  of  the 
.  «thBnh»T»lolMtel««vee. 

The  djoBoioQa  q^es,  Bn/onia  dioiea^  is  indi- 
gcnous  jn  many  parts  of  Britain,  and  Invr?  to 
I  grow  on  dry  banks,  under  hedges,  and  in 
I  thickets.   It  has  tendrils  and  foliage  somewhat 
I  Iflcetiieviiie^aiideliubaaroiiiidbiiBhea  and  trees, 
usually  to  the  height  of  from  eight  to  twelve 
feet.   Its  root  is  white,  rough,  and  krgc;  its 
Wves  are  hairy,  broad,  and  lobate ;  its  dowers 
I  ire  email  and  whitish  green,  and  Uoon  from 
May  till  September ;  and  its  berries  are  red  and 
full  of  ?eedf.    Iinp'»?t<>r!J,  in  former  times,  forced 
the  growing  roots  ot  this  plant  into  the  human 
shape,  canted  than  labont  the  oonntrf  ,  and  ez- 
:  UbitedthemtotbaalMingorediilityof thecom- 
'  Dion  people  under  Ihe  nnmp  of  mandrakes.  To 

I  achieve  this  purpose,  they  selected  a  thriving 

I I  young  phmt,  carefully  opened  the  soil  allToiind 
1 1  it  without  diatiiiliSBg  ito  lower  fibres,  cautiously 

n'^jusfrd  t  )  the  root  a  mould  nsert  ff^r  making 
'  plastic  hgurei^,  fasieTied  this  with  a  wire  to  keep 
.  it  firm  in  its  place,  and  then  filled  back  the  soil, 

I  '  nd  left  the  root  to  grow  to  the  diape  of  the 
'  mould;  and  when  they  performed  this  process  in 
'  March,  they  nsually  found  the  root  as  they  wished 

I I  it  in  September.  The  root  has  such  jpoweriul 
I  prspcrtite  aa  %  atimuhmti  an  emetio,  nnd  n  pur- 

gi^ve,  as  to  be  poisoQOttS in  moderate  quantities, 
'   and  «trnn:'ly  medicinal  in  verv  minute  d  -iFO?  The 

syiuptonui  which  it  produces  somewhat  resemble 
tliose  <tf  epaamodio  diolaia.  Uany  parM«a  have 
'  been  grievously  iigaied  and  «mn  lapkUj  poi- 
soned hy  using  bryony  root  upon  the  prescrip- 
tion of  herbalists.  The  administration  of  this 


5&I 

migfalf  drag  to  yonnff  hoiait  la  pnonoanoed  hj 

Youatt  "  one  of  the  abominnble  secrets  of  the 
horse-bieaker."  A  state  of  artfticial  excitement 
and  couiition  is  produced  by  it ;  and  when  this 
paaaea  «wmy,  aa  it  apeedily  doea,  the  animal  anf- 
fers  a  sad  diminution,  either  temporary  or  per- 
manent, «>f  vital  power.  "  We  have,"  says  Youatt, 
"  occasionally  traced  much  mischief  to  this  in- 
funooa  ptaotfoe.**  Siioea  of  bryony  root,  placed 
in.tihe  pans  or  ftadeit  of  atfftwberr j  |M)ta,  and 
covered  lightly  with  moss,  act  n.o  powerful  de- 
coys to  aphides;  so  that  a  few  pans  of  them, 
phoad  four  or  aneoearive  ^hte  in  the  beds, 
frames,  and  other  places  infested  with  these  in- 
sects, will  attract  the  whole  "f  them  and  bring 
them  completely  into  the  gardener's  power,  to 
destroy  them  in  a  half  pailltil  of  boiling  water. 
A  peonliar  bitter  prinolplo,  edM  brymdn,  ia 
obtained  from  the  root  of  the  dioecious  bryony. 
The  French  call  the  root  the  Devil's  turnip.  A 
preparation  of  this  plant,  or  of  Bryonia  alba, 
malkea  »  pvomfawnt  figora  among  th«  nadioinaa 
of  the  homoBopathists. 

The  whit^  species,  Bryonia  alba,  has  a  similar 
habit  and  similar  medicinal  properties  to  the 
diGNioaa  apaoiaa;  and  wia  intradnoed  to  Britain 
aboQl  §0^  yaan  ago,  from  the  continent  of 
Europe. — The  great  -  flowered  species,  Br  /,  o)iia 
grandUt,  was  introduced  firom  the  East  indies  in 
17881  It  growB  to  the  aamo  he^^  aa  tiie  two 
prcoeding  apeoiee,  and  blooms  from  May  till 
Augupt.  The  natives  of  India  use  it"?  leaves  as 
a  potherb,  and  eat  its  ripe  fruit  as  a  dessert. 
The  fruit  is  smooth,  oblong,  and  about  an  inch 
andnhalfinhmgth;  indhaaBmnwkiahaweetfah 
taste. — The  ground  or  umbel- flowered  species, 
Bryonia  epigmi,  was  introduced  from  India  about 
30  years  ago,  and  is  probably  the  most  im- 
portant of  tiie  aeireral  apeoiea  whose  properties 
are  known.  Its  stem  is  sulcate,  mooth,  and 
about  two  feet  in  height ;  its  leaves  are  some*  [ 
what  fleshy,  oordat^  tribbate,  dentate^  and 
rough ;  and  ita  floweit  form  %  raoame  or  nmbel, 
— the  mak  floweri;  five  and  small,  and  the  female 
flowers  single,  pedunculate,  and  proceeding  from 
the  same  axilla  as  the  male  flowers.  The  root, 
aa  aold  inthe  bannof  fodia,  ia  of  ^riotta  tiiiek- 
ness  and  length,  has  a  bitterish  subacid  taste, 
and  is  partially  marked  with  whitish,  raised, 
circular  rings.  It  is  considered  by  the  physi- 
cians of  India  as  anthelmintic  and  deobstruent ; 
bat  ia  emplojed  prinoipally  in  fMrmhug  %  liniment 
with  siragum,  onions,  and  castor  oil,  for  chronic 
rheumatism  and  contracted  joints.  "  I  must  re- 
mark," says  Dr.  Ainslie,  in  his  Materia  Medica 
of  Hiiidoatan,  ''that  it  ia  mueUa^noua and tonio, 
stomachic  and  aperient,  and  that  the  natives 
cniploy  it,  in  consequence,  with  success  in  the 
latter  stages  of  dysentery ;  they  also  give  it  in- 
tenmlly  for  old  Yenereal  alfeotiona  and  ehronio 
rhenmatism.  The  root,  when  dried,  very  much 
resembles  in  taste  the  Colomba  root,  to  which 
it  also  approaches  in  medicinal  qualities."  Three 
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Indian  species,  which  do  not  leem  to  bave  jtt 

been  introduced  to  Britain,  ro,^rata,  jrnlira,  find 
oaUomy  arc  likewise  used  by  the  natives  for  medi- 
cinal purposes ;  and  the  fint  and  second  of  these 
wo  QMd  alio  M  potlierbi,  wliOo  ilie  bitter  leedi 
of  the  third  are  administered  for  some  dieeasea 
of  horses,  and  likewi^  yield  a  fi^cd  oil  which 
the  poor  people  coosume  iu  their  iampa. 

BRYONY  (BuLox),— botenktllj  Tmm,  A 
small  genus  of  hardy,  deciduous,  dioecious,  twin- 
ing plants,  constituting  of  itself  a  tribe  or  order 
in  the  Juasicuaii  system.  The  plants  have  large 
tabemu  fooli^  bout-shaped  loftTeo,  and  noenei 
of  tmoll  aaDtiicy  ilovan.  The  common  speoieo, 
TavMu  eommunis,  grows  wild  on  the  sides  of 
hedges  in  various  parts  of  JSngUnd.  Its  root  is 
floihy  tad  very  large,  ud  bM  %  dbik  brown  ildii 
or  cover;  its  stem  is  smooth  and  twining,  and 
usually  risf'S  to  the  hpi^ht  of  ten  or  twelve  feet ; 
its  leaves  are  heart-shaped,  lucid  green,  and 
alternate ;  its  flowoit  are  produoed  in  bmg 
racemes  from  the  rido  of  the  stems,  and  tppBU 
from  May  till  August ;  and  its  berries  are  oval, 
smooth,  and  red.  The  Cretan  species,  Tmnug 
eretica,  was  discovered  in  the  idaad  of  Crete  by 
Dr.  Tomfort,  and  sent  thence  to  Britain  in  1738. 
Its  root  is  rovindor  than  that  of  the  common 
species ;  its  stem  has  a  height  of  only  about  five 
or  six  feet ;  and  its  leaves  are  three-lobed. — The 
rootaof  bolli  apooioaict  futpi&n  anddaager- 
ous ;  and  the  wbolo  pbal  of  ^  oommon  apades 
is  medicinal. 

BKYOPHYLLUM.  A  curious  greenhouse 
plamky  of  tbo  booadedc  or  craambt  tribe.  It 
oonstitntes  of  itsdlf  a  genus,  and  takes  for  its 
specific  name  calycinum  or  large-cupped  ;  but  it 
was  formerly  classed  as  a  navelwort,  and  called 
Oolj^tionci^feinmn,  It  waa  btoo^  to  Britain, 
aboat  46  yoaia  ago,  fln^m  tbo  East  Indies.  It 
possCTses  the  remarkable  property  of  budding 
from  the  margin  of  its  leaves,  and  takes  from 
thio  cixoomataaoe  its  botanical  name,  wbioh 
aigaifiaa  a  kaf-plant.  Ita  leaves  are  succulent, 
oMonp,  and  somctimefl  pinnated,  and  bfivr  a 
deeply  creaeUed  border;  and  when  placed  in 
a  warm,  moist,  shady  situation,  they  form  buds 
and  young  fdants  from  thdr  crenek.  Ibeiowers 
have  a  greenish  purple  colour,  are  large  and  pen- 
dnlons,  grow  in  panicles,  and  apponr  from  Mrxy 
till  J uly.  The  whole  plant  hajs  usually  a  height 
of  aboat  two  ftot 

BUBON.  A  genus  of  plants,  partly  herbaceous 
and  partly  shrubby,  of  the  umbelliferous  order. 
But  it  IS  one  oi  the  most  unsettled  genera  in  the 
wbolo  drde  of  syBtenatio  botany ;  and  all  tbo 
QiodM  assigned  to  it  by  one  dass  of  botaaiits 
are  distributed  by  others  among  the  genera 
aUuunanta,  seseli,  selinum,  ferula,  and  galhanum. 
Ono  of  tbo  tpeoies  longest  and  moat  atcadily  re- 
garded as  a  bubon  is  tbo  Maoedonian,  JBubon 
macfdomcumy  called  by  Sprenzel  Athamanta  mace 
doiUcOf  and  popularly  Macedonian  parsley.  Its 
root  grows  almoat  boriaontaUy,  and  ^mds  near 


tbo  aor&oe  of  the  ground ;  its  leaf-«talks  grow 

numerously  from  its  root,  and  ramify  Into  subor-  I 
dinate  leaf-stalks ;  its  leaves  are  smooth,  rhomb-  ' 
shaped,  serrated,  and  of  n  bright  pale  green 
colour ;  ita  ilower-stem  rises  from  tiie  c^tre  of 
the  plant  to  a  height  of  nhmrt  two  feet,  and 
ramitics  into  numerous  pedunculous  branches;  its 
flowers  are  produced  in  umbels  at  the  ends  of 
tbo  btanobaa,  bnw  n  wbiUah  or  pale  yellow 
colour,  and  appear  from  Juno  till  Aii;rii?t  and 
its  seeds  are  oblung  and  hairy,  and  ripen  in 
autunm.   This  plant  was  mtroduued  from  Greece  , 
to  Qfoat  Britain  toward  ibo  olooe  of  tbo  Iflth  i 
century ;  and  it  is  a  true  biennial  in  its  native 
country,  but  does  not  seed  in  Britain  till  the 
third  or  fourth  year  after  sowing. — Several  of  . 
tbe  qwoies  are  gommiftrotia,  and  omit  an  odoar  ( 
jwadaaly  similar  to  tbat  of  the  gum  galbanum  , 
of  our  drug-Bhops;  and  one  of  these  has  been 
very  generally,  indeed  almost  universally,  re- 1 
gardod  aa  tbo  aooioe  wbonoa  tiiat  gnoi  | 
tained.  See  the  article  Guaamm.  Tbo  gm-  \ 
bearing  species,  Buhon  (pimm>ffr>ijyf,  is  an  econ- 
omical plant  of  the  Cape  of  Good  Hope,  and  was  ,  { 
introduced  tbenoe  to  Britain  in  tbo  tbird  doead  ] 
of  last  century.    It  ia  an  evergreen  shrub  of  j 
seven  or  cifZht  fret  in  height,  and  producetii  pale 
yellow  umbelliferous  flowers  in  July  ;  and  it  re-  ' 
quires  vrith  us  to  be  cultivated  in  the  greenhouse. 
Tbo  goin'baartog  varioty  of  tbo  Btiff4eaved  ^ 

cies,  Bubon  rigiduim  gurnTiv'fenirn .  wa.';  intr'  duc^ 
from  thp  Crimea  about  40  years  ap;'  ;  and  it  is  a  i 
biennial  of  about  three  feet  in  height,  and  bears  '  i 
pink  floipen  from  Jnly  till  September.  Tbo  pi^  1 1 
banum  qpeoiai^  Bubon  ffolbantm,  called  by  Spren- 
zel Sdinvm  ffolbanifm,  is  an  evergreen,  t*^nder  | 
shrub,  of  about  six  feet  in  height,  and  was  in-  ' 
trodhuMd  from  tbe  Oqio  of  Oood  H<^  towaid 
the  close  of  the  ICth  oantnry.    The  bncbtoili 
species,  Bitbon  buchtomenmy  called  by  11  omemann 
Athatmnta  rufida,  is  a  recently  introduced  orna- 
mental Siberian  bienniaL   Tbo  otbaat  ipeaiai 
possess  little  interest. 
BUBBOMA.   See  Bastard  Cfdar, 
BUCHU.  —  botanically  JHotma  erenaUi.  A 
small,  evergreen,  medicinal  and  omameatal  sbrab^ 
of  tbo  ordv  RutacesD.  Some  bolaniato  airi^  it 
to  the  genus  agathosma,  and  some  to  bary(«ma, 
but  iiH  st  to  dinpma.    Its  flowers  are  axillary  and  ' 
Bolitary.    its  leaves,  which  are  the  parts  em-  ' , 
ployod  in  medioino,  are  prodnoad  in  noaily  a  || 
verticillate  manner,  on  the  extreme  twigs  of  the  I 
shrub  ;  they  are  petiolate,  and  sometimes  op-  ; 
poeite,  but  most  frequently  alternate ;  they  have  ' 
n  laatiioi7  oonsistenoe,  a  pointedly  ovato-hO'  i 
oeolate  form,  and  a  crenated  margin;  they  are  i 
about  an  inch  long  and  half  an  inch  in  extreme  i 
breadth ;  and  they  have  a  smooth  and  beautituily 
bright  green  uf^  Biirfroe^  and  a  palo  and  tnaa* 
lucently  f^^^^^*  under  surfoce.  When  dried, 
thry  appear  to  an  inexperienced  eye  to  be  ex-  ; 
ceedingiy  similar  to  the  leaves  of  senna;  the;  ' 
emit  a  strong  and  notnnpleaaant  aiomalioodotir ;  | 
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and  when  chewed,  they  yield  first  a  mint-like 
tMte,  and  next »  minted  aeontion  of  pangmoy 

and  sweetness.  They  lire  tonic,  sudorific,  and 
diuretic,  nnr!  have  been  found  useful  in  oases  of 
rheumatum,  chronic  catarrh,  iuiiammatioa  of 
the  bladder,  and  retantioa  of  urine.  TheDnbliii 
Phannacop<£ia  orders  their  «dlifaitioil  in  tbe  foim 
of  both  cincture  and  infusion. 

BUCKBEAN,  —  botanicallj  Umyanthet.  A 
small  gemu  of  peramiial,  lurbtMoag,  aquatic 
plants,  of  the  gentian  tribe.  The  three-leaved 
species,  }ffn>mritheji  trifotintn^  grows  wild  in  tur- 
baries, marshes,  and  other  moist  place6>,  in  many 
part!  of  Britain ;  and,  on  aoooont  of  tbe  dnr- 
acter  of  its  habitat,  is  often  popularly  called  b<^- 
bean,  and  ha.s  been  deecrihed  by  us  Tind<  r  that 
name.  See  the  article  Boo-Bbam.  The  iageni- 
ous  anthor  of  two  interesting  '  Essays  on  Hus- 
bandry,' published  in  1764,  wya,  wapooting  tUi 
species,  "  Buckbeiin  is  a  plant  of  nn  unsavoury 
taste;  and  sheep,  when  p^iind  and  in  health, 
always  avoid  eating  it.  But  when  the  syni^>- 
IMBS  of  tiM  lot  tMgin  to  aHaok  tiMn,  they 
search  for  it  by  instinct,  and  devour  it  greedily. 
Where  such  sheep  are  pastured,  no  bnckbenn  is 
to  be  found ;  for,  in  a  week  or  two,  they  devour 
it  all  Might  it  not  ba  pnidant,  therefiire,  in 
husbandmen  who  ^rraxe  brge  flookt,  to  ooltivate 
an  acre  of  these  plants  in  some  morassy  ground, 
which  otherwise  would  not  yield  them  two  shil- 
lings tiw  aera  t  Soma  m^^t  lie  oat  up  green 
for  unaotind  dieep^  and  given  them  with  lucerne, 
as  occasion  require? ;  nnd  ?finif  mifrht  be  mado 
into  hay,  and  mixed  with  their  fodder."  An 
Amarican  species,  MenyajUhet  amerioaiutf  was  in- 
tndnoed  to  Great  Britain  in  1816;  and  this  is  so 
similar  to  the  British  Kp'  cies  aS  tO  have  been 
mistaken  for  it  by  Michaux. 

BUCKLEB^MUSTARD,— botanicaiiy  lii^mtd- 
ku  A  genua  of  bardj,  herbaoeons,  ornaments 
plants,  of  the  crnciferous  order.  Nearly  thirty 
species  are  known  to  inhabit  the  south  of  Europe 
and  the  Levant ;  and  moet  of  these  ore  cultivated 
in  the  gaidena  of  Qreat  Britain.  Tfaa  car-podded 
species,  BigcutfUa  aurieulata,  grows  naturally  in 
the  south  of  France  and  Italy,  and  was  brought 
to  Britain  in  the  latter  part  of  the  17th  century. 
It  is  an  anaoaL  lis  etam  oanaDy  riaee  to  tbe 
hdght  of  about  18  intdiei,  and  divides  into  se- 
veral branches ;  nn  Abloncr  and  slightly  indented 
leaf  garnishes  each  joint  of  each  branch ;  and  tbe 
flonoa  htm  ioux  obtoie  pale-yellow  petals,  and 
are  prodoeed  in  loose  paaidea  at  tbe  ends  of 
the  branches. — The  Apnlinn  specie?,  Bi«crUelIa 
ajnUa,  is  also  an  annual,  and  was  introduced 
from  Italy  in  the  early  part  of  last  century. 
Many  oUkmg,  hairy,  dightly  indented  ImB 
frow  from  the  root ;  a  hairy  branching  stem 
riaes  from  nm^.nc:  the  leaves  the  helpht  of 
about  20  inches,  has  an  oblong  mdcnted  leaf  at 
eadi  joint,  and  taaifiee  into  eemal  bfanebes; 
and  a  close  spike  of  pale  yellow  flowers  ia  pro* 
dooed  from  the  end  of  each  branch,  and  appears 
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in  Jane  and  July.— AB  Aa  otiker  inftrodneed 
■peeies  bear  yellow  floweia;  most  have  a  hei^t 

if  about  12  or  18  inches;  one  is  a  hiennial,  one 
is  a  herbaceous  everprecn,  seven  have  perennial 
roots,  and  all  the  utliers  arc  annuals. 

BUOK'S-BTB-TRBB.  See  JfaovLva. 

BUCKTHORN,  —  botanically  Mamntu.  A 
genus  of  shrubby  plants,  forming  the  type  of 
tbe  order  Rhamneae.  This  order  comprises 
eighteen  genera,  and  has,  in  the  wilds  snd  gai^ 
dens  of  Britain,  one  hardy  haibaeaoas  species, 
upwards  of  fifty  hardy  ligneoos  species,  about 
ninety  greenhouse  spedas,  and  upwards  of  thirty 
hotiuNise  spedea.  It  differs  from  the  oidev  Oo- 
lastrines,  or  staff-tree  tribe^  in  minute  botanical 
characters  of  the  stamens,  sepal?,  and  ovarium  ; 
but  wholly  i^ees  with  that  order  in  habit,  and 
does  not  widely  differ  from  it  in  medicinal  pro- 
perties. Both  the  fruH  and  the  inner  bark  of 
very  many  of  the  species  of  rhamneas  are  emetic 
and  purgative ;  but  the  fruit  of  some  is  a  whole- 
some and  agreeable  dessert,  while  that  of  most 
yields  valoaUe  green  and  yellow  dysft — ^Two  spe- 
cies of  the  genus  rhamnos  grow  wild  in  Great 
Britain  ;  about  thirty-five  species  have  been  in- 
troduced from  countries  of  both  continents,  or  of 
nearly  all  parts  of  the  wodd}  and  ibont  lUleen 
other  species  have  been  dessiibed  by  botanistSL 
One  of  the  British  species  is  the  topic  of  our  ar- 
ticle ALDXtt  (BsaBrT-BBABiHo) ;  and  the  moet  or- 
namental of  tbe  baidj  intraduMd  speoies  is  da- 
scribed  in  the  aitide  AiiAtiunrs. 

The  pnr^ng  species,  nhamnm  catharfieug, 
grows  wild  in  woods  and  hedges  near  brooks  in 
England.  Its  stem  is  woedy,  rigid,  strong,  rami- 
fied, and  about  sixteen  ftet  in  height ;  its  faranch- 
es  are  alternate  and  round,  and  terminate  each 
in  a  spine  ;  its  leaves  are  ovate,  nerved,  serrated, 
fascicled,  and  on  footstalks,  and  the  younger  ones 
ave  downy ;  its  floweia  are  IbuMdeft  and  gnenp 
ish-yellow,  grow  from  the  same  buds  as  the  leaves, 
and  bloom  in  May  and  June  ;  and  its  berries  arc 
small,  round,  black,  four-seeded,  and  about  the 
rise  of  pease.  The  berries  are  Tery  soooulent, 
and  yield  by  pressure  a  deep  green  jaioe;  and 
both  they  and  thig  jnioe  were  formerly  much 
used  by  the  humau  physician  as  a  hydragogue 
purgative,  and  a  syrup  prepared  from  them  still 
figures  in  the  pharmacopoeias.  The  jnioe  is  some- 
times administered  by  farriers  in  combination 
with  other  purgatives,  but  is  really  a  useless  me- 
dicine for  tiie  horse ;  yet,  when  oombined  with 
oastor-oil  and  sfrap  of  poppies,  it  seems  to  be 
beneficial  in  the  disease  called  red-water  in  cat 
tie.  The  inspissated  juice,  combined  with  un 
alkali,  constitutes  the  well-known  pigment  calleU 
sap-green.^-One  variety  of  Bkammtit  caAarticugj 
called  the  dwarf  buckthorn,  attains  a  height  of 
only  about  throe  feet,  and  has  small  and  nearly 
oval  leaves,  and  irr^plarly  growing  branohM; 
and  another  laiiety,  called  the  kog>]aaTed  dmuf 
bu(  k(h  rn,  is  a  U^^er  dumb  than  the  pvecedini^ 
and  has  logger  leaves. 
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Hm  o1ive-lik«  qmiM,  JUmau$t  «b»»«iw,  wtt 

introduced  from  Sfmin  about  the  middle  of  laat 
century.  Its  stem  grows  to  the  height  of  eight 
or  ten  feet,  and  sends  out  numerous  spine-termi- 
mthig  bfantto;  Hs  Imtw  are  mnU,  oblong, 
obtuse,  entire,  veined,  noooib,  and  of  a  thick 
consistence,  and  grow  two  or  three  together  on 
their  own  separate  footstalks}  its  flowers  are 
•mall  and  whitish-green,  and  eome  ont  from  the 
rides  of  the  branches  in  spring;  and  its  berries 
ar<^  round,  blacV,  and  about  the  size  of  those  of 
the  purging  buckthorn.  The  theezan-tea  species, 
BAamntu  thmant^  is  an  evergreen  ihnibof  about 
n  Ibot  in  height,  a  native  of  Gbina,  prododng 
green  flowers  in  ^fnv  and  June  -,  and  its  loaves 
are  need  as  a  substitute  for  toa  bv  the  poorer 
classes  of  the  Chinese. — The  smaii-leaved  and  the 
Surinam  epeoiee  aro  hothouw  eveignrae^  from 
respectively  Mexico  and  Surinam ;  the  glandular, 
the  entire-leaved,  the  winter-bcny,  tho  celtia- 
leaved,  the  crenulate,  and  the  four-angkd  spucies, 
are  greeahouee  eveigreeni  from  fht  Oraaiiee, 
Teneriffe,  and  the  Cape  of  Ck>od  Hope.  Clusius*, 
the  alatemus,  and  the  dyers'  species  are  hardy 
evergreens  i  and  all  the  other  species  are  hardy 
deoidttom  ehrahi.  But  the  quondam  ChrietV 
Thom  epedes  now  ooostttute  the  small  genns 
Paliurus ;  and  some  other  epeoiee  have  been  re- 
moved to  three  other  genera. 

BUCKTHORN  (Ska),  —  botanically  Jlijtpo- 
p]^  A  email  genne  of  hardy  end  ornamental 
low  trees  or  tall  shrubs,  of  the  oleaster  family. 
The  European  species,  Hippofhm  rhamnoidu,  is 
a  native  of  the  sea-shores  of  England  and  of  most 
other  maritime  oountijei  <rf  Burope.  Ite  atem 
usually  attaint  n  height  of  about  twdve  feet ;  its 
branches  are  numerous,  irregular,  and  dark- 
browUi  and  are  thinly  armed  with  long  and 
powerfol  spines,  similar  to  those  of  the  common 
buckthorn ;  sad  its  leaves  are  long,  namw,  en- 
tire, sessile,  somewhat  like  those  of  rosemary, 
dark  green  above,  hoary  below,  and  fading  away 
into  a  light  brown  before  their  fidl  in  December. 
In  winter,  the  young  shoots  of  the  preceding 
summer  are  thickly  set  on  all  sides  with  large, 
turgid,  uneven,  scaly  buds,  of  a  darker  brown 
than  the  branches  themselves ;  and  they  give  the 
tree  so  curions  an  appetranoe  as  to  make  it  ar- 
rest every  person's  attention,  and  to  be  as  much 
inquired  after  as  the  choicest  shnib  in  the  nur- 
series. In  February,  the  turgid  buds  have  a 
eomparatively  great  size;  and  a  Bttle  bdbre 
their  opening,  if  tlie  ties  be  struck  with  a  stiok, 
they  will  discharge  a  yf'11n\v  dnst  somewhat 
similar  in  appearance  to  flow^^rs  of  sulphur.  The 
timber  haa  n  brittle  tnture,  and  a  bright  brown 
colour. — Tlie  willow-leaved  species,  Hippophae 
talieifoUa,  was  introduced  from  Nepaul  about 
twenty-four  years  ago ;  it  grows  to  only  two- 
thirds  of  the  height  of  the  oouimon  species. — 
The  speoles  fimnerly  eallsd  Canadian  searbuok- 
thom  is  now  a<?signed  to  the  genus  Shepherdia. 

BUCKWHEAT,— botanioaUy  i^o^yytmum.  Sev- 


BUCKWHEAT. 

I  oral  anooal  and  cnltivated  speeiss,  of  the  pelf. 

gonum  genus  or  dock  tribe.  The  principal 
is  PoffffjonHm  Faffopyrum,  called       mir  mi 

aarraiin  by  the  French,  tni^io  by  the  Italkoi,  I 
trigo  negro  by  the  Spaniard^  hukwtitm  by  ' 
the  Germans,  brank  by  the  fanners  of  Norfolk  |, 
and  Suffolk,  and,  par  escdlenct,  bnokwkeat  hf 
the  educated  clamee  of  Great  Britain.  The  Qer-  , 
man  name  bnehweltMn  signifies  bseeh-vhasi,  > 
and  alludes  to  the  msfimhlsnnfi  which  the  seedi 
of  Polygonum  Fagopynim  present  to  beech-miat; 
the  British  name  buckwheat  is  a  oorruptio&of 
the  German  buchweitzen ;  the  name  wheat  al- 
ludes to  the  similarity  of  the  ground  seeds  to 
the  flniir  or  farina  of  wheat;  and  the  Fiendt 
name  sarrazin  is  a  corruption  of  the  old  Celtic 
name  had-razin,  which  signifi^  '  red  com.'  The 
generic  botaairal  name  Fdygoanm  aOndee  ie  • 
the  angular  shape  of  the  seeds ;  and  the  specific 
botanical  name  Fagopyrum,  like  the  Gennaa  ; 
popular  one,  alludes  to  the  similarity  of  Uieir . 
appearance  to  beech-mast  Urn  pisBt  is  sees*  i 
tensively  diShssd  as,  in  spite  of  obviou^y  pot' 
sessing  the  properties  of  an  exotic,  to  be  vsaallj 
daased  as  a  native  of  England  and  of  many  otb« 
countries  of  Bnrope.  It  »  supposed  by  soew 
writers  to  lm?e  beoi  introduced  from  the  Levant 
by  tho  crusaders,  and,  by  others,  to  have  btfcn 
brought  from  Africa  by  the  Moors  into  Spsia 
Its  stem  is  strong,  cylindrical,  reddish,  brucb- 
log,  andalxNittwoibetinlid^t;  its  ksmsare 
ivy-shaped  and  alternate ;  its  flowtfvhave  a  pmk 
or  reddish  colour,  are  produced  in  bnncbes  at  the 
ends  of  the  branches,  and  begin  to  make  a  beaa- 
tiflil  appeanoce  soon  after  ^  piuit  risss  shove 
the  ground,  and  oontinne  to  bloom  in  a  sncoewon 
throughout  the  months  of  July  and  August :  asd 
its  seeds  are  black,  angular,  and  nearly  tetia- 
hedronal,  and  ripen  through  %  snueessiau  «f 
periods  oonesponding  to  the  saccessife  bloom  of 
the  flowers.    It  is  so  tender  in  its  v'^n'^z  ?tat«  | 
that  the  slightest  spring  firost  completely  destrujs 
it,  and  so  far  from  being  hardy  in  even  its  ma- 
ture state  that  a  night-frost  in  the  end  of  Sep- 
tember or  early  in  OctnVtcr  dr^troys  the  principal 
part  of  a  crop.    Yet  the  ^^rain  of  it,  vfhen  fully 
set,  sustains  not  the  slightest  mjury  from  frost; 
sad  whole  crops  of  the  grsln,  in  good  coudHisB, 
have  been  carried  off  tho  field  after  every  leaf  of 
the  plant<5  lias  perished.   To  compensate  also  for 
its  tenderness  of  habit,  the  plant  grows  with 
such  rapidity  as  to  jieM  a  Ml  harvest  sf  gnis 
only  tluree  months  after  being  sown ;  so  that 
though  it  cannot  be  safely  sown  in  many  parts 
of  Knghind  till  about  the  middle  of  Jane,  it  ' 
ripens  the  principal  or  largest  nvsrsgs  of  iti  , 
seeds  in  September,  and  is  then  in  a  state  «f  the  ' 
most  protitaVjle  readiness  to  be  reaped. 

Tho  Tartarian  species,  Pc^ytfonvm  Catartcwn, 
was  introduced  to  Great  Britain  from  Sheria 
a  little  after  the  sriddle  of  last  eentaxy.  Its  | 
stem  is  taller  and  more  slender  than  that  of  i 
the  common  species ;  its  flowers  have  a  whitish*  \ 
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jMnk  «loiii',  and  bloom  tiunnq^oiit  Jnlf  md 

August :  and  its  seeds  are  easily  distingulsh- 
abld  from  those  of  the  cominoa  spocies  by  their 
having  toothed  edges.  It  ripens  more  quickly, 
hM  ft  hardier  Irnbtt,  and  !■  Im  likelj  to  aoffiw 
damage  from  odd  mmmers  or  from  the  incle- 
mency of  mountainous  districts,  than  the  com- 
mon BjjfediM  i  and  is  therefore  generally  preferred 
by  the  hmuen  of  flwitoeriand,  Piedmont,  and 
some  other  alpine  countries.  But  its  flowers 
have  an  irropnilar  and  straggling  order  of  bloom- 
ing ;  its  flour  is  blackish  and  rather  bitter ;  and 
its  quantity  of  produce,  in  the  eatimalion  of 
Yon  Thaer — though  not  in  that  of  some  other 
c  Icbrated  agriculturists  —  is  inferior  to  the 
quautity  yielded  by  the  common  species.  The 
Piedmonteae  fiurmerB  give  the  name  of  Formen- 
tiie  d»  fl|.f<oie  to  P.  lagopyvam,andthenameof 
Granette  or  Formentine  de  Luzerne  to  P.  tatari- 
cum.  —  The  notch  -  leaved  speeios.  Pohtrrnn'tm 
mmyinatiimj  was  introduced  to  Great  iiritaiu 
firam  China  near  the  end  of  laat  oentiuy.  Ito 
flowers  arc  pink-coloured,  and  floiuriah  in  July  and 
Aagust ;  and  its  seeds  are  innrh  larger  than  those 
of  P.  Fcyoj^rum,  and  havo  larger  and  notched 
wiogi.  It  is  eoltlTated  in  Nepaol;  hut  when 
grown  in  OUT  elimate,  a  oonsiderahhl  pcoportion 
of  its  flowers  are  abortive — The  cymose  species, 
PtljfgimMm  tymotumf  was  introduced  to  Qrcat 
BkUiAii  fiNMk  Kepanl  ihooi  twenty  years  ago. 
Its  meda  are  larger*  tiiieker  -  dcinned,  and 
more  winged  and  flattened  on  the  sides  than 
those  of  F.  Foffojiyrum. — A  species  called  Poli/- 
ff<mm^  odoratumf  is  said  by  Loureiro  to  be 
e  wry  where  eoltlTated  In  Ooo]dn>  China  aa  an 
esteemed  vegetable  for  eating  with  broiled  meat 
Mid  fish ;  but  thia  species  docs  not  seem  to 
hare  yet  been  introduced  to  Britain. — A  new 
^edflf  or  variety  is  notieed  in  the  Bnlktin  dee 
Sciences  Agriooles  of  April  1831,  as  having  been 
sent  by  M.  Kausler  to  the  Agricultural  Society 
of  Woriemburg,  for  trial  in  their  experimental 
gtrdeni.  Thia  speciee  or  variety  was  popularly 
known  Lt  hU  dCItalie  tauvagty  and  had  for 
some  years  been  preferred  to  the  common  buck- 
wheat on  account  of  suffering  less  damage  from 
the  weather,  yielding  a  larger  produce,  and  af- 
fording a  whiter  and  better^tasted  flour.  Its 
flower  is  smaller  and  mom  deeply  ooloored  than 
that  of  P.  Fa^&pyruni. 

Badcwheat  is  mach  better  suited  for  warm 
light  landa  than  for  eold  heavy  ooila;  and  ie no- 
where so  certain  or  uniform  a  crop  as  oats  or 
barley.  It  is  ccceciint'ly  sensitive  to  climate, 
Bafflers  comparatively  great  damage  from  fickle- 
nsM  and  frequent  changes  of  weather,  and,  un- 
der a  variable  climate,  such  as  that  of  most  dis- 
tricts of  England,  yields,  under  any  amount  of 
ciroumstances  of  soil  and  culture,  an  exceedingly 
variable  prodnoe.  In  oonntriee  whieh  enjoy  a 
genial  and  steady  climate,  and  which  have  a 
poor  light  soil  unfruitable  for  oats  and  not  strong 
enough  for  barley,  buckwheat  posiesises  such 


surpasung  value  aa  to  be  oapaUe  cf  affording  a 

chief  and  regular  means  of  support  to  the  whole 
pnpnktittn.  It  is,  therefore,  cultivated  as  a 
priucipai  crop  in  portions  of  Nepaul,  Coohin- 
China,  PiednHnit,  the  eouth  of  F!ra]ioe>  and  ottier 
countries  of  similar  soil,  elevation,  and  climate ; 
as  a  secondary  crop,  in  Switzerland,  Belgium, 
and  many  parts  of  Germany ;  and  either  not  at 
all,  or  only  as  an  oooadonal  and  very  fitftil  crop, 
in  almost  every  agricultural  district  of  Great 
Britain  and  Irelanrl  Yet  its  eminent  adaptation 
to  sandy  and  semiarid  suils  obtains  for  it  a  re- 
cognised and  eyitematic  place  in  the  oomplicated 
rotations  of  the  Netherlands,— commands  high 
attention  to  it  in  the  light  lands  a])out  Berlin, 
particularly  between  Wemeiche  and  Welsicken- 
dorflf,  Lewenberg^  Steinbeck,  and  WoUenberg,  so 
ftr  aa  to  the  foreat  about  FreyenwaM^— and 
even  occasions  it  to  be  regularly  cultivated,  to  a 
moderate  extent,  in  Norfolk  and  Suffolk.  But, 
except  m  these  two  Kuglish  counties^  it  has  never 
obtabed  mneh  attention  in  Britain.  Fatohet  of 
it  which  occur  in  other  districts  are  usually  of 
small  extent,  unconnected  with  systematic  hus- 
bandry, and  designed  principally  to  encourage 
pheaaanta  and  other  kiniele  of  game.  Tet,  as  will 
fully  appear  from  a  consideration  of  its  culture, 
uses,  and  adaptations,  it  might,  \vith  great  ad- 
vantage, be  systematically  cultivated  in  all  the 
drier  and  wanner  cBatiietief  England,  and  would 
probably  be  remunerating  in  even  snoh  parte  of 
Scotland  as  the  light  sea-board  lands  on  the  mu 
tual  border  of  the  counties  of  Haddington  and 
Edinburgh. 

Bu<&wheat  is  much  more  suitable  for  varying 

well-cstabliFhrd  rotations,  and  stimulating  their 
weak-point  tliaii  for  occupying  a  place  in  them 
as  one  ol  their  regular  members.  It  is  often 
peottliarly  advantageous  at  a  point  when  land  is 
over-exhausted  by  the  previous  crops  of  a  rota- 
tion, and  cannot  be  duly  recruited  with  manure 
for  the  succeeding  crops;  and,  when  thus  em- 
ployed, especially  in  a  dry  and  warm  season,  it 
not  only  leaves  the  land  in  a  better  eondition 
than  oats  would  leave  it,  but  yields  a  more  valu- 
able return  of  produce.  When  any  prime  soil, 
nnder  one  of  tiie  rieheat  rotations,  eaanoi  be 
thoroughly  tilled  and  cleaned  for  the  reoeption 
of  spring  barley,  it  may  most  advantageously  be 
withheld  from  the  intended  barley,  and  subjected 
to  another  month's  cleaning  and  mellowing  in 
preparation  for  bnekwheat;  for  it  may  derive 
from  this  month'?  ti!!r\rrn  all  the  benefits  of  a 
summer's  fallow, — and,  should  the  season  prove 
dry  and  warm,  it  will  yield  a  crop  of  buckwheat 
nearly  eqnal  In  money  value  to  a  crop  of  barley, 
— and,  in  the  following  growths,  it  will  most 
probably  produce  a  far  larger  volume  of  grass 
and  clover,  as  sown  with  the  buckwheat,  than  if 
they  had  been  sown  with  barley.  Bocikwheat, 
when  sown  properly  or  thinly  with  grass  seeds, 
has  neither  so  suffocating  an  effect  as  brtrley 
upon  the  young  grass-plants,  nor  robs  them  go 
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Bd|^^y  of  the  tender  nourishment  which  they 
need  from  both  soil  and  atmosphere,  but  (I  r  s 
little  else  than  afibnl  them  sufficient  protection 
from  the  scorching  rays  of  the  sun.  Etbu  as  a 
mere  duule  to  fiiUow-kad,  bnckwh«ftt  oan  per- 
form important  service.  A  fallow  has  frequently 
been  ascertained  to  Buffer  sensible  deterioration 
from  naked  exposure  to  the  summer  sun ;  aud, 
when  well  mwaged,  under  the  moefc  improved 
hnsbindry,  it  recciyes  the  benefit  of  some  kind 
of  shade.  A  covering  with  boards,  slates,  or  tiles 
preserves  its  humid  wealth ;  and,  when  this  can- 
net  be  obtained,  eonie  kind  of  erop  ia  ndied  whldi 
will  not  rob  the  wheat, — and,  in  particular,  yel- 
low clover,  folded  off  by  sheep  before  wheat  seed- 
time, has  been  found  decidedly  advantageous. 
Bat  Imckwheftt,  whether  to  be  ploughed  down  as 
a  dresaing  for  the  wheat,  or  intended  as  n  grain- 
crop  for  harvesting  in  October,  is  hMh  ?o  exceod- 
ingly  rapid  in  growth,  and  so  extremely  succu- 
lent in  habit,  at  to  be  paitioalarly  suitable  aa  a 
shade;  and  it  would,  at  the  same  time,  be  in 
itself  a  supcmumemTy  crop,  on  good,  clean,  light, 
land,  between  winter  tares  aud  winter  wheat. 
Arthur  Young,  in  his  'Survey  of  Suffolk,'  men- 
tiona  thia  as  a  aoooeaiftd  aiui  etrongly  recom- 
mended practice ;  and  ISTr.  Rham,  in  the  'Penny 
Cyclopaedia,'  obsorvos,  "  liy  this  means,  the  root- 
weeds  which  had  been  smothered  by  the  taxes, 
and  laughed  up  immedktely  after  the  tares 
were  off,  will  not  have  time  to  spring  up  again  ; 
the  rapid  growth  and  the  shade  of  the  buckwheat 
effectually  keep  them  down,  and  prevent  the  an- 
nnal  weeds  from  going  to  seed ;  thus,  a  crop  is 
obtained  between  the  tares  and  the  wheat,  and 
the  hnd  is  V*^pt  perfectly  clean."  Another  im- 
portant purpose  which  buckwheat  may  serve  in 
a  rotation,  particularly  as  a  preparation  for  the 
first  nop  of  turnips,  is  to  be  ploughed  Into  the 
ground  as  manure  ;  but  this  will  be  more  appro- 
priately noticed  in  a  subsequent  paragraph. 

When  bnekwheat  immediately  preoedea  a  grain 
crop,  and  is  itself  harvested  as  a  grain  orop)  the 
stubble  of  it  ought,  with  all  possible  despatch,  to 
be  ploughed  in  ;  for,  in  consequence  of  the  length 
of  time  during  which  the  grain  remains  on  the 
ground  to  dry,  a  ooniiderable  quantity  of  it  is 
shed ;  and  if  this  were  left  unmolested  till  the 
sowing  of  wheat  or  other  grain,  ft  ^T01!lr^  spring 
up  in  the  capacity  of  a  rank  aud  mi^chievouB 
weed.  Bat  when  a  ploughing  it  given  immedi- 
ately after  the  removal  of  the  crop,  all  the  buck- 
wheat seedlings  are  in  a  few  days  above  the 
ground;  and  when  the  manure  is  spread,  and  a 
aeoond  ploughing  is  given,  all  theee  aeedliiigB  and 
all  other  young  growths  are  destroyed,  leaving 
tlic  land  quite  olean  for  the  reception  of  the 
wheat. 

Land  intended  for  bnelnrheat  is  generally  a 

fuul  stubble,  and  ought,  as  soon  as  the  business 

of  whcnt  so>ying  is  completed,  aud  before  the  | 
oommencement  of  severe  iroet,  to  receive  a  good  | 
ploughing  ;  and,  in  order  that  it  may  be  mdlow-  | 


ed  by  froet  and  snow,  it  should  lie  in  the  roo^ 
ploughed  state  throughout  the  winter.  But 
every  precaution  must  be  used  to  prevent  stajf- 
nation  of  surface-water ;  and,  in  particular,  care 
should  be  taken  to  nmke  okan  and  deep  fbnm 
between  the  ridges,  and,  where  necessary.  CTr« 
furrows,  with  proper  judgment.  acc'iniTTi'.T  to  the 
situation  of  the  land.  When  the  impurtant  ml 
busy  woik  of  spring  sowing  is  oomplete^  tins 
land  ought  to  be  very  thoroughly  worked  and 
cleaned,  iu  weeds  and  rubbieh  freed  from  all  hi- 
hering  soil,  and  either  burnt  in  heaps  or  camtc 
off  the  field,  and  its  soil  redooed  to  a  oondiiMn 
of  fine  porosity  and  powder.  Both  the  fact  thai 
buckwheat  is  a  cleaning  crop,  and  the  fact  that 
its  root  strikes  only  about  two  inches  into  the  soil 
and  yet  so  spreads  its  fibres  at  tofiB  »  citefeof 
tivc  or  six  inches  in  diameter,  require  that  the 
land  for  growing  it  should  be  subjpct      the  most 
searching  preparation,  and  worked  into  a  state  of 
the  highest  tilth. 

Buckwheat,  when  intended  for  seed,  is  som^ 
times  sown  so  early  as  the  end  of  Aj  ril,  aod, 
when  intended  for  ploughing  in  as  manure,  so 
early  as  the  end  of  May ;  but  it  ought  never,  in 
tliisooantcy,  to  be  sown  for  the  fonner  of  these  ob- 
jects earlier  than  the  beginning  of  June,  or  for  the  . 
latter,  earlier  than  the  beerinninf?  of  July,  ^Vben 
sown  before  the  middle  of  May,  it  is  liable  to  be 
wholly  des^yed  by  frost  in  one  night;  wim  sa  \ 
sown  as  to  bloom  before  midsummer,  its  flowen 
are  liable  tc  be  extensively  blighted  ;  and  when  > 
intended  for  green  focUer,  it  ought,  in  commoQ  , 
senseeoonomy,  to  be  sownso  late  aa  to  come  into  \ 
bloom  in  a  scorching  and  withering  July,  wh«n  | 
the  prirno  <  f  the  grass  is  gone,  the  vigour  of  ve-  ; 
getaiiou  is  spent,  and  the  pastures  are  exsiccated  | 
and  embrowned  by  heat   The  aeed  should  be  { 
sown  wbm  it  may  have  ii»  adTantage  of  a  gentle 
shower  ;  and  it  will  appear  above  cTound  in  sii 
or  seven  days.   The  quantity  ot  seed  proper  for  I 
an  acre  is  strongly  moffified  1^^  circamstsnoes,  ' 
and  varies  from  eight  to  fourteen  pecks.    Uihe  j 
land  have  ?ufTirient  moisture  to  induce  a  rapid  ' 
vegetation,  from  eight  to  ten  pecks  are  enough :  1 1 
but  if  it  be  very  dry,  fourteen  pecks,  or  even  &  j 
greater  quantity,  may  be  required  to  allow  for  ■■ 
one  proportion  which  the  aridity  will  prevent  ^ 
from  ever  vegetating,  and  far  another  which  will  I 
be  greedily  devoured  by  pigeons,  crows,  phea-  | 
sants,  and  othtf  birds.    In  tiie  year  1795,  whidi  | 
was  uncommonly  dry,"  says  Dr.  Hunter, "  I  sowed 
four  bushels  per  acre,  and  had  reason  to  applaud 
myself  for  this  seeming  prodigality."    The  st^  | 
is  sown  broadoast;  and,  except  for  polUng  oat  ' 
all  large  weeds,  and  aftenmids  firi^tming  away  . 
birds  from  the  ripening  seeds,  the  crop  requires  i 
no  care  till  the  time  of  pbughing  in  or  harveiir 
ing. 

Some  interesting  expeximenta  bars  been  made 
by  ngri cultural  chemists  upon  the  growth  of 
buckwheat,  iUustrative  not  only  of  the  economy 
of  its  own  growth,  but  of  some  of  the  most  in' 
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portant  general  laws  of  vegetation.  M.  Lasaoignc 
placed  15  grains  of  boekwheat  in  a  phtinnm  cap- 
sule, containing  some  washed  flowers  of  sulphur, 
which  ho  had  moistened  with  distilled  water,  re- 
centl/  prepared;  he  covered  the  whole  with  a 
glass  bdl;  tad,  by  uetnt  of  •  onrved  glass  tnbe, 
through  a  stap  cock  in      npper  part  of  the  glass 
li  11,  he  from  time  to  time  poured  a  little  water 
oa  the  sulphur.   In  the  course  of  two  or  three 
days,  most  of  tho  seeds  germinated ;  and,  conti- 
nuiag  still  to  be  watered,  in  the  ooorae  of  15  dajs 
they  produced  stems  about  two  inches  in  length, 
andcbthed  with  numerous  leaves.  M.  lapsaigne 
now  carefully  collected  the  whole  of  the  young 
phaii,  and  likewise  all  the  seeds  whioh  had  not 
germinatod,  rodnced  thora  to  ashes  in  a  platinum 
1  cnicilile,  and  subjected  the  ashes  to  analysis. 
•  The  afihefi  weighed  aliout  ^  grains ;  and  22^0  parts 
I  of  them  oontained  5  of  eOioa  and  190  of  the  phos- 
phate of  lime.    M.  Lassaigne  next  took  15  grains 
I  of  the  same  packet  of  seeds  which  he  had  sown, 
reduced  them  to  ashes,  and  obtained  from  them 
the  aue  nsolts  in  hoth  weight  and  analyris  as 
from  the  young  {daats  and  the  ungerminated 
portion  of  the  sown  seeds;  and  he  aft*«r%vard8  re- 
peated the  whole  experiment  with  precisely  the 
MBe  effect.  "It  dearly  follows,"  says  the  re- 
port of  the  experiment,  <*tliat,  afber  their  devel- 
opment in  distilled  water.  tTio  youn^^  plants  of 
buckwheat  did  not  contain  a  greater  quantity  of 
alkaline  salto  than  the  seeds  from  which  they 
were  raised ;  whence  we  may  conclude,  tdtb  The* 
Icrn  lie  SaussTire,  that  the  alkalis  and  eartli.s 
coutained  in   vegetables  have   been  absorbed 
and  taken  in  from  tiie  soil/' — In  a  series  of  es- 
perimenls  made  hj  Wiegmann  and  Pobtorf 
upon  vetches,  barley,  oats,  buckwheat,  tobacco, 
and  clover,  in  respectively  pure  pnnd  and  a  rich 
I  aud  strong  artificial  soil,  the  buckwheat  was 
I  sowD  in  the  pore  sand  on  the  8th  of  May,  and 
I  seemed  to  floarish  better  than  any  of  the  other 
flants  upon  pure  eand.    By  the  end  of  May,  it 
aad  a  height  of  18  inches,  and  was  considerably 
I  brsndied ;  on  the  88th  of  June,  it  began  to  bloom; 
I  till  the  4th  of  September,  it  continued  to  bloom 
1  without  producing  seeds  ;  and  it  ct-rtainly  would 
[  have  blossomed  still  longer,  but  as  it  was  losing 
■  leaves,  and  was  intended  for  an  analysis,  it  was 
,  drawn  cart- fully  out  of  the  sand,  washed  over  its 
roots  with  distilled  water,  and  dried  and  reduced 
to  ashes.    In  the  artificial  soil,  the  Ituckwheat 
gww  very  rapidly,  and  attained  the  height  of  2^ 
fast;  it  biMUBhed  out  so  strongly  as  to  require 
I  the  support  of  a  stick  ;  on  the  15th  of  June,  it 
I  U^an  to  bloeeom  ;  on  the  12th  of  August,  the 
greater  proportion  of  its  seedti  were  ripe ;  and  on 
ths  4lh  of  September,  though  it  was  partly  in 
bbgsom  and  had  a  proportion  of  its  seeds  iniripe, 
yet  on  account  of  its  losin)^  too  many  of  its  lower 
leaves,  it  was  pulled  up,  washed,  dried,  and  in- 
ciMnlsdi  ^Twelve  grains  of  the  plants  ^own  in 
I  pure  sand,  yielded  -225  grain  of  ashes,— of  which 
I  -066  was  sdlnble  in  water,  -(m  was  sdable  in. 


muriatic  acid,  and  '04o  was  insoluble  in  either 
water  or  muriatic  add;  and  IV!  grdns  of  the 

plants  gprown  in  tlie  artificial  soil,  yielded  '507 
^rain  of  ash'"^ — "f  which  '148  was  soluble  in 
water,  '226  wa£  soluble  in  muriatic  acid,  and  133 
was  insotable  in  either  water  or  mmia^  add.— 
An  analysis  of  the  ashes  of  buckwheat  straw,  as 
conducted  by  Vau(|uelin,  exhibited  29'5  per  cent, 
of  carbonate  of  pota«h,  3  6  uf  sulphate  of  potash, 
17-5  of  carbonate  of  lime,  13*0  of  carbonate  of 
magnesia,  10^  of  dUca*  10^5  of  alomina,  and  9* 
of  moisture  and  loss.  The  comparatively  large 
proportion  of  carbonate  of  potash  has  suggested 
the  probable  remunerativeness  of  burning  the 
straw  of  huckbean  for  the  obtaining  of  this  vala< 
able  salt ;  but  the  relative  amount  of  any  or  all 
of  the  saline  ingredients  to  the  weight  of  the 
crop,  as  shown  by  butli  of  the  two  great  experi' 
ments  whidi  we  have  narrated,  is  modified,  to  n 
prodigious  degree,  by  the  qoality  of  tiw  soil  in 
which  th"  ]il  uit  grown. 

Buckwheat,  when  intended  for  green  fodder, 
ought,  as  already  hinted,  to  be  sown  in  the  Ihrst 
week  of  June,  in  order  that  it  may  be  available 
at  the  moat  parclied  and  needy  period  of  summer. 
1 1  may  also,  for  a  succession,  be  sown  in  three 
crops  ea«A  a  fortnight  latar  Uwn  the  preceding ; 
and,  in  this  oass,  it  will  of  course  be  avidlable 
throughout  a  corresponding  scries  of  mowings 
When  cut  for  fodder,  it  is  most  suitable  wheii 
about  half  in  blossom ;  and  the  quantity  of  it 
wanted  Ibr  eadi  dajr,  ought  to  he  mown  on  the 
preceding  day,  at  a  time  when  it  is  perfectly  dry ; 
for  as  c>*w(<  eat  it  with  the  same  avidity  as  clo- 
ver, and  are  liable  to  become  blown  if  they  have 
aeosss  to  it  ha  a  thoroughly  green  state,  it  is  best 
adapted  for  them  when  it  is  quite  dry  and  has 
become  a  little  withered.  All  domestic  animals, 
particularly  cows,  weanling  calves,  pigs,  and 
mares  wi^  foal,  aie  exceedingly  fond  of  this  fod- 
der,  and  appear  to  thlit»  «^  upon  its  use.  ^'  The 
most  econonii rr\!  management  of  it,"  says  Dr. 
Uunter,  is  to  put  it  into  moveable  racks,  be- 
cause if  laid  in  heaps  upon  the  ground,  the  cattle 
will  be  apt  to  fight  about  it,  and  spoil  a  great 
I  deal  by  trampling.  What  falls  from  the  racks, 
the  pigs  will  take  care  of.  In  this  manner,  the 
cows  will  fill  themselves  in  the  forenoon  with  the 
greatest  ease,  and  ought  then  to  he  brought  home 
to  the  fold-yard,  where  they  ^vill  He  down  and 
enjoy  rest  during  the  horit  of  the  day;  instead 
of  which,  if  tiiey  were  m  tiic  pastures  in  s^urch 
of  food,  (which  at  that  time  of  the  year  is  often 
very  scanty,)  they  would  be  teased  with  flies  and 
other  insects,  be  running  about  and  heating  them- 
selves, and,  instead  of  increasing  their  milk,  would 
dirink  from  it  eveiy  day  mote  and  Who- 
ever w  ill  make  the  experiment  will  certainly  be 
most  agreeably  surpri.si'd  by  tfie  great  quantity 
of  excellent  rich  milk  his  cows  will  produce,  at  a 
time  when  aU  his  ndghbo«i%  who  haTC  not  been 
so  provideiit,  will  complain  of  the  considerable 
reduction  of  theirs."    Tet  some  distinguished 
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f^rioultttiiata  ^peak  cantiondj  and  «ven  dispu^ 

agingly  of  buckwheat  as  grcon  fodder,  alleging 
that  it  is  greedily  eaten  by  cnttli'  and  sheep  only 
when  they  c&nnut  obtain  a  sutiiciency  uf  better 
food,  Mid  tibat,  vhoii  eaien  in  any  ooiuidnaUe 
qnaaHHj,  it  has  a  stapifying  and  ow  iatoaoat* 
ing  effect ;  and  Banister  says  that  he  has  seen 
hogs,  after  they  had  fed  heartily  on  it,  thro\vii 
into  a  state  of  meh  violent  intoxioaitioii  fhat  they 
could  nol  walk  without  reeling.  The  plant  it- 
self, however,  is  so  variable  iri  c'lemical  constitu- 
tion according  to  the  kind  of  eoil  on  which  it  is 
grown,  the  stage  of  growth  at  whidi  it  is  eat 
down,  and  the  state  of  oompaiatiTe  wetness  or 
dryness,  freshness  or  exsiccancy  in  which  it  is 
used,  that  the  conflicting  accounts  of  it  have 
probably  arisen  from  observations  upon  it  in 
widely  difRnent  oonditions;  and  w«w  it  always 
grown  upon  warm  and  well-drained  land,  and  cut 
and  used  in  the  manner  recommended  by  Dr. 
Hunter,  it  would  perhaps,  in  every  instance, 
prove  not  only  an  nnobjeetiomkble  Imt  a  deeid* 
edly  desirable  summer  fodder. 

When  buckwheat  is  designed  to  be  ploufrhed 
in  as  a  green  manure,  it  ought  to  be  sown  toler- 
ably thick ;  and,  in  conscqoenoe  of  its  Tsry  rapid 
method  of  growtii,  it  will  become  speedily  avail- 
able, and  can  be  sown  with  niimitn  cnlcilntion 
of  the  time  at  which  it  shall  be  ploughed  m. 
When  it  arrivea  at  the  first  flash  of  fbU  bloom,  it 
poesessss  its  i»ft-»imiim  of  saeoalenoy  and  weight, 
and  is  in  prime  condition  for  its  proposed  use ; 
and  it  ought  then  to  be  first  laid  flat  by  the 
roller,  and  next  turned  neatly  into  furrows  and 
oompletely  eovend  by  means  of  a  ploi^^  with 
the  addition  of  a  skim  coulter.  When  the  plough- 
ing is  finished,  the  seams  between  the  furrows 
should  be  closed  with  a  roller ;  and  when  more 
days  than  one  aie  consumed  In  the  ploughing, 
the  seams  of  the  portion  ploughed  each  day 
ought  to  bo  closed  by  rolling  towards  the  even- 
ing. The  land  should  now  remain  untouched 
tin  the  approBoh  of  Uie  time  iut  sowing  tito 
wheat ;  and,  during  the  interval,  the  buckwheat 
will  fully  ferment  by  the  action  of  the  sun  ujion 
its  own  juices,  and  will  form  a  much  richer  man- 
ure than  any  belonging  to  a  &rm-yard  dunghill 
exposed  to  ^  play  ai^  wash  of  the  rain.  But 
when  the  soil  into  which  the  buckwheat  is 
ploughed  has  a  light  and  fri:»')le  texture,  it  ought 
to  be  consolidated  by  rolling,  eke  the  decaying 
stems  of  the  bnohwheat  will  lender  it  e»>eed> 
ingly  loose  and  hollow ;  and  when  it  is  naturally 
clayey  and  tenacioup,  and  requires  the  very  op- 
P<»ite  process  to  consolidation,  it  receives  much 
benefit,  and  in  partiooJar  is  mdlowed  and  made 
porous  by  the  mechanical  mixture  with  it  of  the 
buckwheat.  In  either  case,  the  land  wns  bro- 
ken and  pulverized  by  the  preceding  operations, 
and  Is  now  so  fieshened  with  the  buckwheat  man- 
ure, that  it  requires  no  farther  preparation  for 
the  sowing  of  the  wheat  I'p'^n  it,  than  a  single 
harrowing  to  remove  the  few  ligrit  weeds  of  the 


btest  growth.  Instanoesam  on  reeexd  of  hat 

manured  in  this  manner  producing  36  bushels  of ' 
^vhcat  per  acre,  though  it  had  formerly  produoed,  | 
ia  the  ordinary  way,  only  28  bushels.  Mr.  Sal-  |i 
lingal  of  Trenton,  in  Sootiud,  made,  in  l^m  |  | 
experiment  in  ploughing  in biudcwlieat  as  maa- 1, 
ure,  which,  though  not  measured  in  its  resulu,  ' 
proved  quite  satisfactory.    ''The  buckwheat,"  ! 
says  he,  "was  sown  at  the  rate  of  2|  bodidiw  |; 
little  more  per  Scottish  aers^  so  late  as  the  21st  i| 
day  of  July,  and  cut  down  and  ploughed  in  on 
the  IGth  of  September.   But  the  sowing  of  the  mi 
oommon  wheiA  was  protracted,  for  want  of  moii-  '  y 
ture,  until  the  2d  of  October.  Vhe  crop  ef  wheat  ; 
raised  from  this  vegetable  manure  was  of  cimI- 
lent  quaUty,  and  equally  bulky  in  straw  as  tie 
other  crops  of  that  grain  produoed  by  a  mim- 
eieney  of  ikim-yard  dung.  Not  fediog  ssagntne  i| 
as  to  the  success  of  the  experiment,  I  had  nearh  | 
one  half  of  the  buckwheat  driven  home,  and  [ 
mixed  with  straw  as  food  for  cattle,  it  being 
universally  predieted  that  tiia  ensuing  whiter 
would  be  one  of  scarcity  of  ftdder.    It  maj  be  | 
mentioned,  that  the  cattle  coiwunied  the  mixed  . 
straw  with  avidity.   The  portion  of  ground  left  \ 
was  not  measured  in  this  first  experiment,  and,  ! 
for  this  reason,  the  produce  WaS  not  exactly  as-  j 
certained ;  hut  the  result  fully  warranted  anc-  ' 
ther  trial."   A  second  experiment,  accordingly,  i 
was  made  by  Mr.  Ballingd  in  1827 ;  and,  though  ! 
still  not  so  accurately  marked  as  oottki  have  been  ' 
wished,  brought  out  results  which  very  power-  I 
fully  recommend  buckwheat  manuring  to  Soot-  j 
tish  farmers.    The  field  selected  for  the  experi- 
ment had  a  soil  of  dry  gjtwraUy  loamy  comprised  | 
an  area  of  18  Scottish  acr^  and  was  eqoalljr  | 
divided  between  an  unmanured  summer  fallow  | 
of  buckwheat  ploughed  green  into  the  soil,  and  , 
a  fidlow  crop  of  potatoes  both  preoedad  and  fol-  1 
lowed  by  ample  doses  of  &rm-yard  dung.  The 
whole  cost  of  the  buckwheat  fallow  up  to  tl..' 
time  of  sowing  with  winter  wheat  was  £l4i.  \ 
lO^d.  per  acre,  and  the  whole  cost  of  the  fara- 
yaird  manure  upon  the  potato  portion  vraa  £5  Ks. 
pf^r  acre,  a  proportion  of  which,  amounting  in  | 
value  to  £2y  was  supposed  to  be  consumed  by  the 
potato  crop,  having  a  cost  of  £Z  lOa.  per  acre  of  ( 
mannrial  preparatien  for  wlieai»erancxee8iof  ■ 
£2  68. 1^  per  acre  over  that  of  the  buctwhiat 
fallow.  Yet  the  produce  of  wheat  from  the  buck- 
wheat half  of  the  field  was     bolls,  while  thai 
fiwm  the  potato  half  was  onl^  7  bolls^  3bushdi, 
2  pecks;  and  the  weight  of  the  fimner  was  from  I 
15  stones  10  lbs.  to  16  stones  per  4  imperial 
bushels,  while  the  weight  of  the  latter  was  1^ 
stonee  6  Ibe.  pw  4  imporfal  bushels.  The  fahe 
of  the  pot  tt    crop  obviously  ought  to  be  added 
to  the  results  of  the  potato-side  of  the  fir-H  :  yet 
this,  though  not  stated  in  Mr.  B.'a  report,  can 
be  pretty  proximaMy  naltnilatftti  by  any  oHias^ 
rily  expeiienMd  fiumer.  Let  us,  however,  im- 
press  upon  persons  who  hnve  not  paid  much  attcn-  ; 
tion  to  agricultural  chemistij,  that  green  bud^*  J 
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wh^at  manuring  for  a  wheat  crop  can  be  succe&&- 
I    fill  onlj  OQ  the  principle  of  supplying  oarhonaot* 
(Mb,  faosheiine,  and  amylaceous  elements,  and 
•  that  whenever  a  soil  does  not  already  contain  a 
sufficiency  of  alkaline  and  nitrogenous  elements, 
these  must  be  supplied  to  it  either  in  the  form  of 
ftm-jMEd  dung  or  in  that  of  some  similarly 
,   constituted  manure.    S«e  the  artirlr^^  WirE.^T, 
Alkalies,  Ammoxia,  Salts,  Bones,  Farm-Yabd- 
Mjk5t)Kii,  Guano,  and  Animal  Makuues. 

Wh«a  ImekwhMt  is  laiaed  m  a  gnin  orop,  it 
mnst  be  harvested  at  the  time  of  its  possesung  a 
maximum  of  ripe  seed.   Its  succession  of  bloom- 
ing and  ripening  is  so  long,  that  the  first-formed 
I  Medi  maf  not  bo  ao  foil  as  the  nezt-ftmed, 
j  I  while  either  a  large  proporti<Mk,  of  tiia  earliest 
mnst  be  allowed  to  sh'^fl,     a  large  proportion  of 
I'  the  latest  cannot  possibly  oome  to  perfection. 
;  A  good  coHitater,  therefbie,  will  oatefiilfy  ex- 
amine hie  crop  at  different  stages  of  its  ripening 
progress,  and  determine  to  reap  it  only  when  it 
appears  to  possess  the  largest  attainable  quan- 
I  tity  of  ripe  and  full  seeds.   Bnekwheat  maj  be 
r«iped  either  by  pulling,  by  eioldittg,  er  hf  mow- 
I  ing.   Pulling  is  preferred  by  some  niltivn tors  on 
I  account  of  its  being  less  likely  than  the  other 
I  methods  to  shako  out  the  ripe  seeds ;  and  it  is 
reeemmended  to  be  pevfomed  either  early  in 
'  the  morning  or  very  late  in  the  afternoon.  But 
mowing  with  the  cradle  scythe  is,  on  the  whr  l^, 
the  most  economical  method ;  and  this  lays  tiic 
I  crop  as  regularly  down  in  ewafhee  aa  if  it  were 
laid  by  hand.    The  scjrthe  is  "put  out"  in  the 
I  mowing ;  and,  notwithstanding  the  singular  ease 
'  with  which  the  succulent  stems  are  cut,  the 
I  scythe  requires  to  be  ewnng  by  a  tall  and  strong 
man.  A  good  workman  will,  with  apparent  eese, 
mow  four  or  five  acres  in  a  day.    The  crop  may 
either  be  tied  up  in  sheaves  or  gathered  into 
;  small  heaps  as  is  often  down  with  peaae ;  btit  in 
cither  ease,  it  nnist  be  protected  from  the  depre- 
dations of  birds,  and  allowed  to  remain  in  the 
field  till  it  is  perfectly  dry.    The  crop,  if  it  re- 
tain any  considerable  degree  of  moisture,  is  ex- 
oeedinglj  liable  to  Mbeeqiieiit  fjarmentatioa  in 
the  mass,  and  to  a  consequent  dopreciatioa  in 
the  value  of  its  flour ;  and  hence,  in  addition  to 
I  being  well  dried  in  the  field,  it  ought  to  be 
{  sfMiked  with  intenrals  of  bosh  fiiggots,  so  as  to 
keep  up  a  circulation  of  ajr,  end  to  afford  vent 
I  M>  any  heat  which  may  he  generated.    Yet  Mr. 
,  Main  of  Chelsea  says,    If  put  together  a  little 
I  Rreen  or  damp,  it  does  not  mndh  signify ;  for 
though  ever  so  mouldy,  the  grain  is  never  d.un. 
aged,  and  the  more  mouldy  it  i^.  thf»  easier  it  is 
'  thrashed."    It  ought  to  be  thrashed  early  in 
winter ;  and  it  is  the  earnest  of  all  bern-work  for 
I     thneher^-^e  slightest  blow  sspamting  the 
'  grain  fmm  the  straw,  and  no  care  being  required 
j  to  bind  the  straTv  or  to  assort  it.    The  straw 
I  mj^es  excellent  litter  in  the  fold,  and  forms  bet- 
j  i  ter  manore  thsa  anj  ethar  kfand  ol  litter.  Tbe 
ji  pcetoee  of  the  grain  bss  sometimes  been  so  great 


as  seven  quarters  per  acre ;  but,  even  in  favour- 
able dremnslanoes  and  upon  good  land,  it  pro- 
bably does  not  arersge  more  tlun  between  three 

and  font  qnrirfprg. 

The  flowers  of  buckwheat  are  rich  in  hoi>ey ; 
and  both  for  that  reason,  and  on  aoooont  of  their 
long  succession,  tbey  form  a  valuable  resource 

for  an  apiary.  The  farmers  and  cottiers  of  France 
and  Germany  greatly  appreciate  buckwheat  crops 
for  their  honey,  and  sometimes  carry  their  bees 
to  them  in  tiie  seme  manner  as  to  blooming 
heathlands. — The  straw  of  Imck  wheat,  gathered 
before  the  grain  is  quite  ripe,  dried  in  the  sun- 
shine, freed  from  the  grain,  moistened  in  heaps, 
left  to  ftcniMit  and  deoompoee  till  it  aammes  a 
bluish  hue,  and  then  gathered  and  baked  into 
sun-dried  or  stove-dried  cakes,  constitutes  a  good 
and  convertiUe  blue  colouring  matter.  "  On 
the  oakes  being  boiled  in  water,  the  water  as> 
sumes  a  strong  blue  oolonr,  which  wiB  not  diange 
either  in  vin''?ri\r  or  sulphuric  acid.  It  may, 
however,  be  turned  into  red  with  alkali,  into  a 
light  black  with  bruised  gall-outs,  and  into  a 
beautiful  green  by  evaporation.  Stufib  dyed  blue 
with  this  solution,  wliich  is  to  be  used  in  the 
same  way  as  vegetable  matters  of  a  similar  spe- 
cies employed  in  dyeing,  become  of  a  beautiful 
and  durable  coionr.** 

The  grain  of  buckwheat  is  a  principal  ingre- 
dient in  the  distillation  of  German  gin :  it  is  the 
basis  of  the  beer  of  the  Qermans,  which  is  said 
to  be  weU^atoured,  gmerous,  nad  wholeeome; 
it  is  largely  used  by  the  distillers  of  Dantzic  in 
producing  the  celebrated  liquor  which  the  Poles 
call  goldenwasser,  and  the  French  eau  de  vie  de 
Dantzic ;  it  is  bon^t  np  from  British  Ihrmers,  i 
and  imported  in  vast  quantities  from  Holland,  j 
and  other  countries  of  northern  Europe,  by  the 
gin-distillers  of  England  for  the  manufacture  of  | 
their  '  blue  ruin    and  it  has  been  malted  and  | 
used  in  the  brewing  of  British  beer,  but  is  fonnd  | 
to  produce  a  liquor  which,  though  palatable,  is  ) 
unwholesome  and  dangerously  intoxicating.   A  ■ 
writer  in  the  Magazine  of  Domestic  Economy  | 
remaxfcs,  The  use  of  bszley  malt  has  been  re-  i 
sorted  to  in  preference  to  any  other,  beoaoae 
barley  is  siipposed  to  contain  a  greater  propor-  j 
tion  of  saccharine  or  fermenting  matter  than 
almost  every  other  grain  besides  wheat,  or,  at  all 
events,  than  any  other  gmin  of  a  similar  quality 
and  price.    Now,  buckwheat  is  raost  fruitful  in  I 
the  saccharine  principle,  even  much  more  so 
than  bailey,  than  wl^  also  it  can  be  laised  at 
considerably  less  expense.    It  is  therefore  cer- 
tainly worth  the  whilj  of  both  the  maltster  and 
the  distiller  to  give  buckwheat  a  fair  trial,  should  ; 
it  ever  be  sufficiently  cultivated  in  this  country 
to  aflbrdthem  an  opportunity  of  ddngso;  and 
there  is  no  doubt  that  it  will  be  so  cultivated 
when  actual  experiment  shall  have  given  evi- 
dence of  its  eminent  usefulness." 

The  flour  of  boekwheat  is  white  and  fins^  and 
serves  wdl  fov  oskes,  psskiy,  and  vafioits  other 
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forms  of  odiUe  prcparatioii,  though,  in  oonoe- 
quenoe  of  a  deficiency  in  gluten,  it  is  not  suffi- 
ciently cohesive  for  making  fernicntod  bread. 
It  contains  less  starch  than  wheat-flour,  and  is 
Bcaroely  so  white  in  colour ;  yet  it  makes  as  good 
and  as  nooriahiiig  bnad,  it  is  not  ao  Itafale  to 
acidification  on  a  weak  or  dyppr^ptic  stomach, 
and  it  possesses  a  delicacy  and  a  iragrance  of  fla- 
vour which  are  grateful  to  both  children  and 
adults,  and  whidi  render  it  peonliaily  sidtabls 
for  cakes  and  tarts  and  the  various  articles  of 
pastry.  It  is  used  for  making  crumpets  in  Italy, 
in  Holland,  and  in  other  parts  of  Europe ;  and 
the  crumpets  of  it»  whan  eatan  with  butter,  are 
a  favourite  dainty  of  children.  It  is  employed 
with  cith  r  water  or  milk  for  making  hasty  pud- 
dings, which  are  eaten  with  butter  or  sugar. 
It  hi  Tery  ootnmonly  mixed  with  the  floor  of  rye 
or  of  wheat,  in  most  parts  of  the  continent,  by 
both  public  and  private  bakers.  In  Saxony,  in 
Brandenburgh,  and  in  Silesia,  buckwheat  forms 
part  or  whole  of  all  the  three  duly  meals  of  the 
lower  okss,  and  of  at  least  two  of  the  daily  meals 
of  even  the  wealthiest  classes.  The  dish  of  boiled 
buckwheat  is  of  the  pame  consequence  to  the 
German  peasantry  of  these  r^ions,  as  the  meal 
of  boiled  potatoea  to  the  peasantrf  of  Ivelaiid; 
and  various  preparations  of  buckwheat  figure 
more  prominently  on  the  taWes  of  the  opulent 
and  the  highborn,  and  constitute  a  more  impor- 
tant artieia  of  their  diet,  than  potatoes  among  the 
middle  liiasnOT  of  Cf  reat  Britain.  Millions  of  the 
German  p^sants  not  only  thrive  upon  it,  so  as 
to  be  as  healthy,  handsome,  and  vigorous  a  race 
as  any  in  Bnrope,  but  «r»  not  at  al  ftsti^oas  as 
to  the  nioeties  of  cither  its  grinding  or  its  cook- 
ery. "  The  grain  in  its  unsophisticated  state, 
after  it  has  been  thrashed  and  winnowed,  is 
ooarsely  broken  in  a  common  handmill,  which  is 
generally  a  flat  buhr-stone  running  on  a  pivot 
within  nnother,  with  a  hole  to  admit  the  grain, 
and  having,  near  the  edge,  an  upright  iron  han- 
dle which  serves  to  turn  it.  The  grain  being 
broken,  is  boiled  with  the  husiw  on,  in  water 
containing  a  little  salt,  until  the  porridge  is  of  a 
very  substantial  thickness.  The  mess  is  then 
served  up  with  a  lump  of  butter  in  it.  Some,  as 
fclnxuxyi  mix  milk  witii  it  after  it  is  boiled.  Tlie 
more  wealthy  have  the  grain  prepared  by  the 
miller,  so  as  to  free  it  from  the  husks,  much  in 
the  same  manner  as  pearl  barley  in  Scotland  ; 
but  many  true  ffiledans  of  the  upper  classes, 
from  youthful  associations  and  tastes,  like  Kc&n's 
love  of  a  baked  shoulder  of  mutton  with  potatoes 
under  it,  or  from  that  amor  patriae  which  makes 
even  a  blemish  look  beuttiAu,  or  firom  scmie  other 
cause  which  wo  leave  to  the  sagaoioua  to  discover, 
prefer  the  look  and  taptr  of  the  unseemly  brown 
husk,  from  the  same  cause  perhaps  that  mak^ 
the  genuine  Scotchman  delight  in  the  flavour  of 
burnt  wool  with  which  his  barley  broth  is  so  de- 
Hciously  impregnated  when  made  of  a  singed 
sheep's  head.  Whether  husked  or  not,  however, 


a  dish  of  buokwheat,  in  Ita  boOed  hm, 

its  appearance  at  evary  Silesian  gentleiamli 
table,  and  is  always  welcome  to  each  meml)eT  cf 
the  frtmily."   For  infants,  as  well  as  for  mwe 
advanced  children,  dressed  buckwheat  floor  b  % 
wholesome,  noonahiBf  ,  and  Tsry  d%estible  food, 
promoting  regularity  and  healthiness  of  the  se- 
cretions, keeping  the  inte^tinril  <iy«tpra  in  an  un- 
obstructed oonditiun,  and  imparting  sLreu^  ftsd 
aotl^tyto  the  ftame.  It  isftrprelinaUetsoit* 
meal  for  the  making  of  gruel,  quite  as  cheap,  if 
not  cheaper,  and  constituting  superior  noahsli- 
ment  and  a  more  substantial  meal ;  and  it  might,  \ 
■  with  adtaatage,  supersede  oatmeal  wiMlly  in  Os 
I  workhouses  of  the  poor-law  unions  of  Eoglnd, 
;  and  parti.aUy  in  the  cottages,  farm-houses,  ud 
towns  of  Scotland.    Us  great  disadvantages  are 
its  want  of  suflldent  gluten  ftr  making  g^jtA ! 
fermented  bread,  and  its  considerable  inferiority  I 
to  whe?.t  flour  in  the  properties  of  farina;  but  . 
the  former  of  these  is  oompenrated  by  its  emi- 
nent adaptation  to  every  kind  of  pastry,  padding, 
and  dry  bread,  and  the  latter  is  compensated  bj 
its  comparatively  great  cheapness, — for  n  bn-h' ! 
and  a  half  of  buckwheat  will  go  as  far  m  pro- 
ducing human  food  au  a  bushel  of  wheat,  and, 
being  more  than  tw^^hirds  lower  in  msilnt  j 
value,  it  would  cost  ita  comguiner  In  bwid  sbI^  \ 

about  half  the  price  ' , 

The  gram  oi  buckwheat  ought  never  to  be  ^\ 
given  to  horses,  fSmr  it  heats  them,  and  AOs  thoB 
with  bad  humours;  and,  in  gensnl,  it  has  so 
decidedly  different  a  shade  of  prAportics  in  a  raw 
state  fit>m  those  which  it  poaseeeos  in  a  cooked 
state,  that  it  seems  to  be  dt^ved  of  seme  dde- 
teriousncss  by  the  process  of  cooking.  Tot  it  ii 
an  excellent  means  of  quickly  and  very  economi- 
cally fattening  pigs,  turkeys,  and  all  kmAi  of 
poultry.  When  given  to  pigs,  it  ought  to  b« 
broken  in  a  mill  to  prevent  ita  passing  aadi- 
gested  [see  the  article  Bbui8I5o-Corn]  ;  and  it 
ought  also  to  be  given  at  first  in  very  sb»»11 
quantities,  mixed  with  oats  or  some  other  kiod 
of  oom,  and  afterwards  dowly  inorsaaad  inqoaa* 
tity  till  it  becomes  the  chief  food.    Some  person? 
recommend,  indeed,  that  it  never  be  jn'-'fTi  in 
larger  proportion  than  one-third  of  the  nbuk 
mixture  of  grains;  and  all  agree  that  if  inosi* 
tiously  given  in  large  or  even  moderate  doses  at 
the  first,  it  will  violently  stimulate  the  vk^ 
making  them  tumble,  squeak,  rise  against  waiL>, 
roll  in  the  mud,  ai^  otberwias  behsva  as  if  st« 
cessively  intoxicated.    When  tinee  qnaptosv 
are  produced  through  incautious  oommencein«nt  ' 
of  the  buckwheat,  they  will  disappear  in  the  m 
oourse  of  three  or  lour  days;  yet  they  inoor  some  !{ 
risk  of  being  followed  by  the  animals'  loss  of  con- 
dition.   But  when  liuckvihont  is  properly  used,  ] 
it  fattens  hogs  in  less  time  than  any  other  known  | 
food,  and  occasions  their  flesh  to  be  pecoharlj 
suoottlentanddelieale;  yet,  during  tiielset  eight 
or  ten  days,  it  requires  to  bo  accompanied  with 
ground  pease  in  the  proportion  of  two  to  ooc^  ta 
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orAir  to  givj  pruper  fimnaH  to  tlie  fill — The 
grain  of  buckwheat  is  likewise  admirable  for  &t- 

tcning  poaltry  and  pigeons ;  yet,  in  this  case  also 
it  oughty  daring  the  last  few  dajs,  to  be  accom- 
panidd  or  even  snlvtitttted  bj  bwrby.  FowIb  vid 
imt^  when  fattened  with  bnokwhetty  have  an 

eminently  delicious  flavour ;  and  the  poultry, 
particularly  the  turkeys,  of  Norfolk,  very  probably 
owe  to  their  feeding  upon  it  all  the  excellence 
wluflk  oecMioiis  them  to  be  firefiemd  in  the  nuus 
lets  of  London  to  those  of  every  other  part  of 
i^ngland.  Pheasants  are  so  fond  of  }:uckv'''hf'at 
that  they  travel  miles  in  search  of  it ;  and,  if 
one  er  two  waggcn-IetdB  ef  it,  anthmidied,  be 
laid  in  small  heaps  in  different  puts  of  the  covers 
of  a  preserve,  all  the  pheasants  of  the  immedi- 
ately circumjacent  district  will  be  attracted  thi- 
ther M  their  reeort — Zaw$on*§  AgrieulUiwritt* 
Manual.-^BuB^n  des Sciences  A gricciUf^Bennie^g 
Fidd  Natvralixi's  Magazine  —  T.Uemr^j  Oazetfe, — 
Magazine  of  Damatio  Eoonmnjf. — i^uartetijf  Jowr- 
nal  of  AgrieuUmt. — LwAiiiCtBoftmBriUMmevit, 
—IlufUer^s  Georgical  E.<^ayt. — Toung't  Fanner's 
Calendar. — Liedijs  CJitmi^ry  of  AgricnUure. — 
Catalogue  of  the  Highland  Society's  Museum. — 
Ltv'i  Memimta  of  Practical  Agriculture. — British 
Ilusbandrjf^Jh^i  Praetiad  HuAandrgi—Lim- 

dotCs  GarJiiterf  Macjazine. — BAam's  Didionari/  of 
the  Fann.—MiU's  JlnsUmdrjf. — Jhihamd'*  EU- 
ments  of  Agricultwt. 

BUCK  WHBAT-TBBEr-botMiieallj  MyUomttf- 
«o»  ligustrinum.  An  ornamental  evergreen  shruh, 
forming  a  genus  of  itself,  in  the  heath-flowering 
family.  It  is  called  in  the  Botanical  Magazine, 
Cliftonia  ligwirma.  It  is  n  nadvn  of  Georgia, 
requires  a  little  protection  in  winter,  grows  to 
the  height  of  about  nine  feet,  haa  privet-like 
leaves,  and  four-jjringed  soeds,  and  produces  white 
flowm  in  JSxj  and  Jnne. 

BUD.  A  bud  ie  that  part  which  "contains 
the  rudiment*^  of  a  plant,  'r  of  part  of  a  plant, 
for  a  while  in  a  latent  state,  till  the  time  of  the 
year,  and  other  drcumstanoee,  fiivour  their  endu- 
tion."*  From  buds,  then,  en  entire  plant  niny  be 
produced,  if  phccd  in  favourable  eircumstances, 
or  only  a  branch,  or  leaves,  or  flowtra.  We  can, 
however,  reckon  no  more  than  two  kind^  those 
that  prodnee  leevea,  and  thoee  that  prodace 
flowers.  There  is  the  closest  analogy  between 
these  organs  and  bulbs ;  so  olricc,  indeed,  that 
Mirbel,  and  some  others,  arrange  them  together. 
Pleetieal  oolUvntorf  muk  dktinot  ohanotere 
pecuUar  to  each  kind  of  bud.  Those  that  pro- 
dace  leaves  are  small,  long,  and  pointed ;  the 
flower  buds,  again,  are  thickj  short,  and  round. 
It  appears  probable  that  some  unknown  agents 
influence  the  Ibvnaation  either  of  flower-bads 
or  of  !•  nf-buds,  or  rather  that  some  circum- 
stances will  cause  the  evolution  of  either  of 
them  from  the  «une  bnd.  A  foot  recorded  in 
the  Linntcan  Transactions  in  some  measure  fa- 
vours this  opinion.  The  SoJandni  grandi' flora,  a 
native  of  Jamaica,  had  been  long  cultivated  in 
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tike  Bn^idli  stoTes,  and  propagated  bj  neani  (tf 
cuttings ;  but  none  of  the  plants  ever  diq»layed 

any  signs  of  fructification.  They  had  been  always 
well  supplied  with  water.  One  plant,  by  acci- 
dent, was  left  withoat  being  watwed  in  flio  dry 
stove  at  Sew :  the  consequence  was,  that  the 
branches  were  much  stunted  in  their  growth, 
and  tiowers  were  produced.  The  experiment 
has  been  frequently  repeated  with  success.  It 
appears  that  whatever  dieoks  the  hunriaiiM  of 
the  leaves,  tends  to  the  formation  of  flowers  and 
seeds. 

For  the  purposo  of  converting  leaf-buds  into 
flower-bads,  varioos  ezpediaits  may  be  need  wi6i 
advantage ;  such  as  scoring  the  bark  to  the  wood 
very  deeply  with  a  knife,  twisting  a  wire  tightly 
round  the  stem,  or  by  cutting  off  a  cylinder  of 
the  bark,  and  replacing  it  with  a  bandage.  It  is 
said  that  there  is  an  intermediate  species  of  bud, 
which  retains  some  of  the  characters  of  each.  A 
striking  difference  has  been  noted  between  the 
leaf  and  the  flower-bads;  the  flrst  may  be  se- 
moved  with  impunity  from  its  original  situation, 
and  placed  in  the  earth,  where  it  will  vegetate 
with  luxuriance;  but  the  last  uniformly  dies. 
Both  may  be  removed  to  another  stock  with  suo- 
cees,  niis  operation  is  called  indUng  or  UIO0W- 
Ja! ion,  and  is  wsll  known  togardeners.  See  ant 
article. 

The  usual  position  of  buds  is  lu  the  axillae  of 
tiie  leaves,  except  in  the  genera  mimosa,  f^edit- 
sia,  and  a  few  others.  The  buds  are  opposite  to 
each  other  when  the  branches  or  leaves  are  op- 
posite, alternate  when  the  latter  are  alternate, 
and  terminal  when  tiie  leaves  are  teiminaL  In 
tho^  plants  that  have  both  opposito  and  alter- 
nate leaves  or  branches,  the  bnds  an  ooouDonly 
solitary. 

Taiiom  lianns  are  assomed  by  difleieat  bods, 
aooording  to  those  of  the  contained  leaves ;  an 
admirable  adaptation  of  convenience  to  beauty 
and  regularity  being  always  preserved.  Nature 
has  given  difloent  coverings  to  different  v(^ 
table  productions,  according  to  the  peealiarities 
of  their  respective  climates.  In  northern  re- 
gions, the  buds  are  almost  uniformly  clothed 
with  scales,  or  with  a  downy  substance ;  some- 
times these  are  coigdned,  bieddes  being  coated 
with  a  resinous  matter.  The  horse-chestnut  is  a 
good  illustration  of  large  well-formed  buds.  By 
means  of  these  coverings,  the  young  bud  is  en- 
abled to  brave  the  vioissitades  of  the  seasons,  and 
.to  be  ready  to  burst  forth  on  the  first  approach 
of  spring.  This  singular  power  of  retaining  its 
vitality,  has  been  considered  by  some  physiolo- 
gists as  the  distinctive  bharacter  of  trae  bods. 
The  most  entemal  of  the  scales  are  dry  and  hard, 
while  those  which  are  more  protected  from  the 
iniluence  of  the  weather,  are  soft  and  succulent. 
The  protection  afforded  to  the  bud,  by  Um  resin* 
out,  covering  which  occasionally  envelopes  it,  is 
wtU  sliown  liy  a  very  simple  experiment.  Take 
a  bud,  for  instance,  of  the  horsc-chestnat,  and 
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close  the  part  which  has  been  just  separated  from 
the  Btock  with  wax,  phinge  it  into  water,  and  it 
will  remain  there  without  undergoing  an/  aite- 
rfttioii  Ibr  ft  nviilMr  of  yoMfi.  In  niUf  or  ovm 
warm  countries,  buds  have  no  scales,  as  they  do 
not  require  them.  Those  trees  that  form  an  ex- 
ception to  this  observation,  can  thrive  indiffer- 
ently in  ftaj  eUnuite;  m  that  the  rale  hoUB  in 
ill  diifcinol  ouea.  The  Mtks  im  OMuideved  by 
many  as  imperfect  leaves. 

The  interual  structure  of  buds  is  said  not  to 
differ,  in  any  respect,  from  thai  of  the  plonrale, 
previous  to  its  being  detached  from  the  seed. 
Some  have  fancied  that  they  have  seen  the  rudi- 
ments of  every  part  of  the  tree  concealed  in  the 
bud ;  and  Mr.  Ferber  expresses  high  delight  at 
having  observed  in  the  buds  of  the  JSGpotMH  and 
PedicidarU  vidtfaris,  yet  lying  in  the  ground,  the 
perfect  plant  of  the  future  yenr.  W^^-  are  much 
inclined  to  qu^tion  the  uccuracy  of  tiuch  very 
minute  obiervrai,  and,  of  eonne^  axe  mofe  ivil- 
ling  to  impute  any  errors  to  optioal  deception 
than  any  ^v'v?h  to  mislead. 

The  bari£  and  the  pith  have  been  generally 
oonaidered  the  aonroe  of  the  bade;  bat  the  in- 
genious experiments  of  Mr.  Knight  have  set 
aside  both  of  these  InT^otheses,  and  have  estab 
lished,  as  far  as  the  present  state  of  the  science 
will  pennity  the  doctrine,  that  they  derim  fheir 
origin  from  the  albumous  portion  of  the  tree. 
This  gentleman  first  showed,  that  they  do  not 
originate  in  the  pith  or  bark ;  and  also,  that 
DtthameTt  opimon  of  pre-existing  germs  being 
their  source,  is  at  least  improbable.  He  then 
proves,  that  the  "  albumous  vessels  at  their 
termination  upwards,  invariably  join  the  cen- 
tral vessels ;  and  that  these  vessels,  which  ap- 
pear to  derive  their  origin  from  the  aUmmons 
tubes,  convey  nutriment,  and  probably  give  exis- 
tence to  new  buds  and  leaves.  It  is  also  evident, 
from  the  facility  with  whicli  the  rising  sap  is 
transferred  from  one  ride  ot  a  woonded  tzee  to 
the  other,  that  the  albumous  tabes  possess  lar 
tend,  as  well  as  terminal  orifices:  and  it  does 
not  appear  improbable,  that  the  lateral  as  well 
as  the  terminal  orifices  of  the  alboxnoos  tabe^ 
may  possess  the  power  to  generate  central  vessels, 
which  vessels  evidently  feed,  if  they  do  not  give 
existence  to  the  reproduced  buds  and  leaves. 
And  therefore,  as  the  preoeding  experiments  ap- 
pear to  prove,  that  the  buds  neithw  Spring  from 
the  medulla  nor  the  bark,  I  am  mudi  inclined 
to  believe  that  they  are  generated  by  central 
vessels,  which  spring  from  the  lateral  orifit^s  of 
the  albomoos  tabes.*'  By  interrupting  the  cir- 
culation in  the  alburnum,  buds  may  be  artifi- 
cially produced  ;  and  nature  has  provided  moans 
fur  their  reproduction,  in  those  cases  where  they 
may  have  beoi  aeoidentally  destroyed.  Several 
curious  facts  on  this  subject  may  be  obtained  by 
an  examination  of  the  potato,  which,  like  other 
tuberous  routs,  are  studded  with  them. 

Bads  of  all  kinds  are  formed  about  midsum- 


mer ;  after  which  it  has  been  stated,  "  that  there 
seems  to  be  a  kind  of  pause  in  vegetation  for 
about  a  fortnight."    Darwin  imaging  that  a 
store  of  oooridiing  matter  is  coUsoted  dniag ' 
that  period,  which  produces  the  apparent  pau^ 
The  «pne;on  of  development  is  most  usually  that 
of  the  spring,  when  natoze  seems  to  delist  in 
new  products:  it  is  then  that  Ike  bods  srs 
evolved,  and  enter  upon  the  inqpcttaai  fimotioni 
they  are  de«tinpd  to  perform.    N':'tbirt(».  how- 
ever, is  known  of  these  functions  beyond  the 
general  result    Bnmdis^  kave^  and  flowen 
are  produced  by  buds;  but  what  are  tlie  paitl* 
cular  operations  by  which  these  fffects  are  in- 
duced?  The  answer  is  easy,  but  unsatisfiftCtorj. 
Buds  transpire,  said  in  all  likelihoood  prodnoe 
the  same  chenucal  changes  on  the  atmospliaie 
with  the  other  parts  of  the  plant. 

BUDDING.  The  propagating  of  ligneous 
plants  or  parts  of  ligneous  plants  by  grafting 
bods  or  ejes  of  one  ptamt  upon  tlie  stodcs  of 
other  plant.  While  every  method  of  ordinarr 
or  true  grafting  consists  in  inducing  a  lignet)U3 
portion  of  a  stem  or  branch  to  incorporate  ititell 
with  another  stem,  the  art  of  budding  oonsisti 
in  detaohing  a  bud  from  all  ligneous  matter, 
rendering  it  strictly  an  embryo  in  c<>nnerion 
with  a  little  cortical  matter,  and  &o  mserting  iU 
oonaeeted  cortical  matter  throogfa  an  incirion  in 
the  bark  of  another  plant,  that  an  organic  uni<m 
may  be  formed  with  its  wood.  Some  <if  the  best 
known  and  most  striking  examples  of  buddiag 
are  our  rose -trees  and  our  finely -shaped  staa- 
dard  fruit-trees,  the  fimner  produced  by  buddiflg 
low  and  scrambling  rose-bushes  with  elegant 
flowers  upon  the  tall,  strong  stems  of  wild  rose- 
trees,  and  the  hitter  by  budding  low  and  i&- 
shaped  plants  with  the  tidiest  vailetica  of  fivit 
upon  the  strong  and  well-formed  st^^ms  of  coarse 
or  wild  fniit-trees.  But  though  all  buddings  are 
closely  similar  to  these  examples  in  their  prin- 1 
ciple,  and  though  all,  VHn  the  seveial  kinds  of ) 
grafting,  are  suooe^rfU  <mly  with  very  nearly  re- 1 
lated  plants,  yet  they  are  consideKali^  various  ia 
both  otgeot  and  method. 

Bscutcheoii  budding  without  an  eye,  is  derign- 
ed  simply  to  cover  a  wound  or  blemish  in  one 
tree  with  a  piece  of  the  live  bark  of  another. 
The  operator  takes  firom  a  tree  of  the  same  geaos 
or  species  as  Uie  wounded  tree  a  pieoe  of  baik  » 
ther  Urger  than  the  wound,  forms  it  into  a  rsgo- 
lar  shape,  cuts  a  vacancy  in  tbe  l  ark  round  the 
wound  of  exactly  the  size  and  shape  of  the  piece,  ; . 
fits  the  piece  into  the  vacancy,  fastens  it  on  with  f  | 
a  ligature  and  closes  ^  edges  with  grafliJig  1 1 
wax  or  clay.   The  wood  formed  immcdintrly  be-  I 
low  the  piece  is  of  the  species  of  tree  fri  m  which 
the  piece  was  taken;  and,  m  cuusequence,  by  | 
means  «{  moe  esoutcheoik  budding  without  an 
eye,  patches  of  several  kinib  of  wood  nSf^  bi  j| 
formed  upon  one  tree. 

Budding  with  an  eye  and  a  circular  esoitcheon 
is  practised  to  equalise  the  disttlbtttion  of  iol*<^ 
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bads  over  »  plant,  by  removing  some  from  parts 
where  thef  are  oron^ied  to  parts  where  thej  are 

few  and  diistant.  The  operator,  with  the  point 
of  a  ppnknife,  cuts  out  a  small  bud,  leaves  a  nar- 
row rim  of  bark  around  it,  and  a  small  attached 
portioa  of  weed ;  he  maket  n  vioanejr  in  the  bark, 
at  the  place  to  be  budded  npon,  of  the  same  size 
and  shape  as  the  bud  and  its  rim.  and  cuts  in 
the  wood  a  hole  of  the  same  depth  as  the  small 
piece  of  wood  attached  to  the  bud ;  and  he  then 
ad^uile  the  wood  end  its  eooompanimento  ezaotlj 
into  the  cavity  and  hole,  fastens  it  on  with  a 
ligaturo,  and  covers  its  cdi^es  with  grafting-wax. 

Escutcheon  budding  with  wood  uuder  the  bark, 
ii  the  method  most  generally  pnelieed  in  Saro- 
pean  nurseries,  and  serves  tiie  purposes  of  pro- 
pagation in  nearly  the  same  manner  as  grafting. 
The  operator,  with  a  grafting  knife,  makes  a  deep 
and  tnmsvene  ineision  ahove  a  healthy  and  vig- 
orous bud ;  he  withdraws  the  knife,  and  so  reap- 
plies it  ns  to  bring  away  a  strip  of  bark,  three  or 
fonr  lines  broad,  an  inch  or  an  inch  and  a  half 
long,  terminating  In  a  point  at  the  bottom,  and 
having  the  eye  of  the  bud  situated  ahont  tiiird 
way  from  the  top ;  he  cautiously  removes  the 
Btipoles,  prickles,  or  appendages  of  any  other 
kind  which  may  happen  to  accompany  the  peti- 
ole; he,  vrith  the  point  of  the  gcafling-knife, 
takes  away  so  much  of  tho  adhering  wood  of  the 
Imd  or  escutcheon  as  to  leave  only  a  email  piece  ^ 
immediately  under  the  eye ;  he  next  makos  au  in- , 
dUon  in  tiie  bark  ofthe  stem  to  be  budded,  and, 
by  means  of  an  ivory  blade,  separates,  to  the  re- 
quisite distance,  the  adjoining  part  of  the  bark 
from  the  wood;  he  inserts  in  this  the  prepared 
bod  or  esontdieon,  and  gently  poshes  it  down- 
ward into  exact  adjnslnient  hsnoath  the  separated 
h?ir\:  RTid.  a*?  in  the  preceding  methods,  he  fin- 
ishes by  tixiug  with  a  li^ture,  an^d  covering  with 
grafting-wax. 

Escutcheon  budding  witii  a  growing  bnd,  is 
performed  in  the  same  manner,  nnd  with  the 
eame  specific  object  as  the  preceding  method,  ex- 
cept that  the  bud  selected  is  in  a  pushing  or  de- 
veloping eondition,  that»  as  soon  as  the  esont- 
cheon  i?  inserted,  the  head  of  the  stock  is  cut 
off,  and  that,  afterwards,  all  buds  upon  the  stem, 
additional  to  that  of  the  ^utcheon,  are  rubbed 
dCtiw  instaat  they  appear.  This  method,  when 
practised  in  the  spring,  forces  the  bud  into  im- 
mediate development,  and  in  consequoncp  saves 
a  year  in  the  growth  of  its  itoot.  Yet  if  it  be 
noideiteroufyand  very  nioely  perfbarmedfSO  as  to 
sfliMt  en  almost  instant  organic  union  between  the 
tissnes  of  the  escutcheon  and  tb<Nie  of  the  stem, 
the  sap  of  the  plant,  having  no  outlet  by  either 
the  bnd  of  tiie  eseatdbeon  or  its  own  proper  buds, 
accumulates  in  the  interior  tissues,  gorges  tli  m 
to  repletion,  and  chokes  them  to  death.  \\  In  n 
this  method  is  practised  later  than  July,  the  young 
shoot  of  the  escutcheon  is  almost  always  killed 
with  the  frosts  of  winter,  and,  in  very  many  In- 
I  the  death  of  tfaABlook. 


Escutcheon  budding  with  a  dormant  bud,  is 
the  method  generally  piaetised  in  the  nnrserice 

of  Qreat  Britain.  It  is  the  smne  in  manipulation, 

or  art  of  execution,  as  the  preceding  method ;  but 
it  is  performed  in  August,  an  escutcheon  with 
the  most  embryo  kind  of  bad  is  need,  and,  in 
order  to  prevent  the  development  of  the  bud  till 
next  year,  nothing  is  cut  away  fr'^m  the  stock 
till  the  following  spring.  Though  longer  in  tak- 
ing effect  than  the  preceding,  it  is  more  oertain 
of  sncc^;  and  when  it  fidls^  it  does  not  iignre 
the  stock. 

Kscutcheon  budding  without  the  wood,  is  quite 
the  same  in  both  process  and  object  as  tho  pre- 
oeding  methods,  ezoept  that  no  more  of  the  at> 
tached  wood  of  the  escutcheon  is  suffered  to  re- 
main than  a  mere  Kpcck  immediately  beneath 
the  eye.  The  adhering  wood  is  removed  by  hold- 
ing the  esoutdkeon  firmly  between  the  finder  and 
the  thumb  of  the  left  hand,  and  applying  the 
knife  with  a  jerk  of  the  right  hand.  This  me- 
thod can  be  practised  with  either  the  growing 
bnd  or  the  dormant  bud;  and  it  is  peenliarly 
suitable  for  orange-trees,  and  for  all  shmbs  and 
trees  with  hard  timber,  such  hollies,  myrtles, 
and  all  analogous  species,  whether  indigenous  or 
exotic. 

Escutcheon  bndding  with  pinoers,  is  practised 
with  old  trees,  whose  thick,  rucfor?.  nnrl  broken 
bark  is  not  manageable  by  the  ordinary  methods. 
The  operator,  with  a  pair  of  pincers  made  for  the 
purpose,  <nr  with  the  blade  of  a  grafting-knife, 
takes  off  a  plate  of  bark,  having  a  vigorous  shoot 
in  its  centre ;  he  pirns  its  edges  into  a  smooth 
outline  and  precise  shape ;  he,  with  the  pincers, 
removes  from  timstodc  to  be  bndded  upon  aplate 
of  bark  slightly  lem  than  that  of  the  escutcheon, 
and  ]>arefl  the  consequent  cavity  into  exact  shape 
and  adaptation  for  the  reception  of  the  escut- 
oheon ;  and  he  then  adjusts,  ftst^M,  and  oements 
in  the  same  manner  as  in  the  other  methods. 

Escutcheon  budding  with  the  eyo  turned 
downward,  is  practised  upon  fruit-trees  with  the 
design  of  so  aocmnnlating  or  stagnating  their  sap 
as  to  oocarion  an  enlaqiement  of  their  firuit. 
The  escutcheon  is  bo  cut  and  adjusted,  that, 
whether  the  incision  in  the  stock  be  made  in  the 
usual  manner  or  like  an  inverted  the  point  of 
the  eye  is  tnmed  downward.  The  shoot,  in  oon-^ 
sequence,  cotomenoes  its  growth  in  the  opposite 
to  the  natural  direction ;  but  it  soon  assumes  its 
proper  position,  and  renders  the  design  of  this  pe- 
culiar method  of  budding  altogether  nugatory. 

Reversed  escutcheon  grafting,  is  the  principal 
method  practised  in  the  south  of  Europe  for  mul- 
tiplying orange-trees,  and  is  suitable  for  the  pro- 
pagation of  dl  trees  wfakh  abound  in  gummy 
sap.  The  escutcheon  is  out  in  the  fbtm  of  an 
acute  triangle,  with  the  apex  or  point  above  the 
bud;  the  incision  in  the  stock  is  made  in  the 
form  of  an  inverted  or  widi  the  transverse  cut 
b^w  and  the  longitudinal  one  above ;  and  the 
fixation  of  tim  esentdheoB,  as  in  other  methods, 
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is  effected  by  ligature  and  wax.  Yet  uuder  the 
ooolneM  and  moitture  of  the  ordimuy  dinuite  of 
Great  Britain,  the  wax  may  be  dispensed  with  in 
both  this  method  ftnd  the  thiee  or  four  preceding 

ones. 

The  httdding  of  reaiiioiis  treei,  is  ftdtpted  to 
trees  wllidl  have  retdnous  juices  or  which  abound 
in  f^timmy  sap.  An  incision  in  the  form  of  a 
%  as  if  for  an  ordinary  bud,  is  made  in  the  bark 
of  the  ttoek;  a  douUe  inoiaoii  is  then  made 
obliquely,  and  to  the  depth  of  nearly  a  line, 
about  two  lines  or  two  linos  nn<\  n  half  from  the 
upper  part  of  the  T,  and  tiie  eeuutcheon  is  pre- 
])aTed  end  adjusted  in  the  ordtiiMy  methods. 

Covered  budding  is  an  intriosto  snd  eompli- 
catcd  method  characterized  by  extreme  precau- 
tion against  failure,  and  adapted  to  the  caae  of 
rare  and  delicate  trees.  The  escutcheon  is  pre- 
pared and  inserted  in  tiie  osnal  muum ;  it  is 
cautiously  and  j^ently  fixed  witli  merely  a  cover- 
ing of  grafting-wa\  round  its  lines  of  junction, 
and  without  the  uue  of  any  ligature ;  a  piece  of 
bark  from  another  tree  is  pieroed  with  s  hole 
through  its  centre,  and  so  adjusted  over  tiie  es- 
cutcheon  as  to  cover  the  whole  of  it  except  the 
bud,  and  to  let  the  latter  peer  through  the 
hole ;  and  ligatures  an  tied  over  the  bark,  above 
and  below  the  bud,  to  hold  all  firm. 

Budding  with  a  square  o^citcheon  was.  at  one 
time,  commonly  and  sucoessfully  practised ;  but 
it  is  a  tedioQS  method,  and  lias  passed  generally 
into  disuse.  A  transverse  incision,  fbnr  or  five 
lines  in  length,  is  -mitii^  in  the  stnct  ;  two  1  r;c;i 
tudinal  incisions,  parallel  tu  each  other,  and  tour 
or  five  lines  in  length,  are  made  downward  from 
the  ends  of  the  transverss  one;  and  the  square 
of  intermediate  hark  is  raised  and  folded  down. 
A  square  escutcheon,  with  a  good  hud  in  its  cen- 
tre, is  provided,  and  fitted  precisely  into  the  bared 
part  of  the  stodk;  the  plate  of  bark,  wliioh  was 
hanging  down,  is  so  raised  over  the  escutcheon 
as  to  cover  it  up  to  the  eye  ;  and  the  graft- 
ing-wax and  ligature  are  applied  as  in  other 
methods. 

Escutchec  n  1 1 1 1 1  i ng  with  a  portion  of  terminal 
buds,  is  peculiarly  iub.ptcd  to  such  mre  trees  as 
have  scaly  buds  and  oppu^ite  branches.  A  piece, 
rix  or  eight  lines  in  length,  of  the  top  of  a  ter- 
minally budding  branch,  b  so  split  in  two  as  to 
divide  the  terminal  bud  exactly  tlirough  the 
middle ;  and  an  incision  in  the  form  of  a  T  is 
made  in  the  stock,  and  the  half-bud  inserted  and 
adjusted  in  the  nsaal  manner.  Hhe  growing 
bud  is  always  far  preferable  to  the  dormant  one 
for  this  method ;  and,  when  great  economy  of 
the  uieaus  of  propagation  is  deairable,  the  ter- 
minal bud  may  be  split  into  four,  so  as  to  make 
four  buddings. 

Annular  flute  budding  is  peculiarly  suitable 
for  the  propagation  of  walnut  trees,  and  of  all 
tare  trees  with  hardwood,  soch  as  the  American 
oaks  and  dustnuts.  A  ring  of  bark  with  a  bud 
'ui  it  is  made  on  a  Inancb  of  the  tree  to  be  pro- 


pagated exactly  as  thick  as  the  intended  stock, 
and  tUs  ring  is  detached  bj  being  oooe  iftit«  ' 

cut  perpendicularly,  and  then  r-iifed  all  rouud 
with  the  8patuh-!ike  handle  of  the  bujiir,^-  j 
kmiu.    A  ring  uf  baric  of  precistdv  the  tamit  ' 
breadth,  either  with  ot  without  ft  bod,  is  ds- 
tached  from  the  stock.     The  ring  from  the  ' 
branch  is  procigely  adjusted  to  the  vacant  belt  '■ 
round  the  stock,  and  made  tight  with  grafting-  { 
wax  or  grafting-clay ;  aad  mrillitt  the  head  nor  . 
the  brunches  (if  the  sUnik  are  cot  away  tifl  the 
budding  belt  has  bectmie  united  to  the  wood. 
This  method  is  most  suitably  practised  either  at 
the  time  of  the  greatest  movwnent  of  the  si^  io 
spring,  or  at  the  end  of  the  gteateet  movemeot 
in  August.   One  great  recommendation  of  it  is, 
that  it  never  mutilates  the  stock  ;  for  where  the 
budding  belt  fidls,  the  natural  growth  of  the 
8to<de*s  baik  heals  the  whole  of  the  wound,  and 
forms  a  new  cortiail  surface.   A  slight  modifica- 
tion of  it,  cnllt'd  split  flut*'  bii(i'iin;j.      th  fr^ 
qutiutly  uucesiiary  ;  but  ihia  diiicra  Irum  anuuiar 
flute  budding  only  in  the  budding-ring  of  berk  ; 
being  taken  from  a  branch  somewhat  thickt>r 
than  the  c^aft-stock,  and  in  a  longitudinal atri^  i 
being  cut  from  it  to  make  it  exactly  tit.  ' 

Tube  budding,  or  flute  budding  by  close  eon* 
taet,  is  prindpolly  pcactised  in  the  south  of 
Franf-p  f'>r  propagating  walnuts,  che<.tnut?,  fijrs, 
mulberries,  and  other  trees  which  have  a  thick 
bark  and  an  abundant  pith.  The  h«ad  of  the 
stock  is  cut  off,  and  a  tube  or  unsplit  belt  oi 
baric,  two  or  three  inches  in  breadth,  is  removed 
A  shoot  or  branch  of  the  tree  to  be  propagit«d  ' 
is  cut  through  at  a  part  of  precisely  the  same  . 
thielmees  as  the  out  part  of  the  slook,  and  hav- 
ing immediately  below  it  two  or  three  good  buJs. 
a  tube,  containing  these  buds,  and  not  so  broad  j 
as  the  tube  from  the  stock,  is  removed  from  the  ■ 
braneh ;  this  tube  is  pbM)ed  upon  the  slook  in 
the  room  of  the  one  taken  away,  and  is  made  ts 
fit  exactly,  nil  round,  to  the  edge  of  the  remain- 
ing bark ;  and  the  part  of  the  stock  which  pio> 
jects  over  it  is  split  into  shxed^  ftUed  over  lbs 
bud-tube,  and  made  tut  in  thai  posiiiiNi  wHk  a 
covering  of  grafting-clay. 

Common  flute  budding  is  very  generally  pno- 
tilsed  both  in  France  and  in  Germany.  The 
head  of  the  stock  is  cut  off,  as  in  the  preceding  j 
method ;  but  the  portion  of  bark  which,  in  th&t  i 
method,  would  be  removed  in  the  form  of  a  tube,  : 
is,  in  this  method,  cut  downward  into  four  at 
five  longitudinal  stripes,  which  are  turned  down,  | 
and  left  attached  to  the  tree.    A  tube  with  bud? 
is  provided  and  adjusted  exactly  as  in  the  prt-  * 
ceding  method,  except  that  it  is  so  broad  aa  to  ' 
fit  nearly  op  to  the  top  of  the  deoorlicated  part 
of  the  stock.   The  stripes  of  hark  whidi  werv 
turned  down  on  the  stock  arc  raised  over  the  || 
bud-tubo,  and  fastened  with  a  ligatore  at  the  ; 
top.^Another  method,  called  fiute  budding  in  ! 
shreds,  with  the  Stock  cut  obliquely,  is  eloself 
simiJar  to  the  two  preoediiig  methods^ 
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BUPPUBA.  A  gettttf  «f  otitkiiMiktel  •luntbi, 
of  the  figwttrfc  tribe.  The  species  longest  known 
in  Britr\in  grows  indip-rnonsly  in  Jamaica  and 
most  of  the  AmeriiHut  islands.  Its  stem  rises  to 
the  faeii^t  of  ten  or  tw«he  f««fc»  and  it  thick, 
woodj,  and  oowrad  with  a  gref  hark  ;  its 
branches  deflect  from  the  upper  part  of  the 
stem,  are  numerous,  and  come  out  in  opposites ; 
its  leaves  also  come  out  in  opposites,  and  are 
onl,  nrrated,  and  coveted  on  dieir  under  fur- 
face  with  a  hrown  hairy  down ;  and  its  flowers 
hiive  a  yellow  colour,  and  are  produced  at  the 
ends  of  the  branches  in  long  clo«e  spikes,  branoh- 
iiig  oat  into  doetete.  One  deoidnona  and  hardf 
speciefi,  about  15  feet  in  height,  and  producinj^ 
orange-coloured  flowers  in  May  and  June,  was 
brought,  in  the  latter  part  of  last  century,  from 
€hiB;  and  nine  tender  evergreen  Bpedee  have 
been  introdnoed,  principally  during  the  last 
twenty-five  years,  from  Nepaul,  Java,  Madagas- 
car, the  Cape  of  Qood  Hope,  Brazil,  and  Mexico. 

BUFFALO,  — Nientiikiailjr  Bo§  MMm,  A 
qoadmped  of  the  ox  tribe.  It  ha^  for  a  long 
period,  >>oon  domesticated  in  India;  and  it  has 
been  diifused  thence  into  various  countries  of 
Alb  and  Africa,  and  into  Qreeoe,  Italy,  and 
Speln.  It  is  at  once  a  heavier,  a  elnmrier,  and  a 
stronger  animal  than  the  Bos  Taunts  or  common 
fiuropcau  ox.  Its  limbs  are  short,  thick,  and  mas- 
sive ;  its  body  is  bulkier  than  that  of  our  buU  i 
its  Idde  is  ooaiee^  thiift,  and  dothed  with  Uaok 
wiry  hair  ;  its  head  is  large,  its  forehtad  convex, 
and  its  muzzle  projecting ;  its  ears  nro  large  and 
pendulous ;  its  eyes  are  sparkling  and  herce  ita 
home  an  long,  eomprowed,  and  turned  «o  fitr 
back  aa  to  be  unfit  for  forward  goring ;  and  ite 
tail  is  slender  and  lontr.  It  is  so  bold  in  temper 
as  not  to  be  easily  tamed  or  maui^ed ;  and  yet 
ii  «o  athletio  and  enduring  as,  in  oome  oeuntries, 
to  be  of  great  domeetio  value.  It  often  fights 
and  sometimes  vanquishes  the  titrcr  in  India  ; 
it  exists  in  both  a  wild  and  a  domesticated  state 
in  manyiNurta  ofeeilittittlel  Alia,  in  ioawof  the 
East  India  Idandi^  and  in  the  Cakbrian  high- 
lands and  pestiferous  marshes  of  southern  Italy  ; 
it  acte  a  valuable  part  in  the  splashy  agricul- 
tural labours  of  China,  and  in  the  wet  and  dreary 
rice  cultivation  of  the  Ghanti;  it  fonni  hade  of 
high  price  in  hot  pestiferous  marshes,  and  in 
some  other  repulsive  situationR  where  no  oth  r 
description  of  agricultural  stock  can  exi^it ;  aiid 
it  aote  ae  an  invaluable  beast  of  harden  and  of 
draught  in  trackless  districts  of  Asia,  in  wild 
wastes  of  Africa,  and  in  marshy  plains  of  Cala- 
bria which,  but  for  its  aid,  would  be  impervious 
to  traflto  and  almoet  untravenaUe  hy  man.  Its 
flesh  is  hard  and  unsavoury,  and  yet  is  much  re- 
lished in  many  parts  of  the  East ;  and  the  milk 
of  the  female  is  singularly  rich,  and  yi^ds  a  con- 
ridorable  proportion  of  butter. 

"  The  common  buffalo,"  remarks  ProftSBOr  Low, 
"  was  early  known  in  V'ly  i  t  and  Qreic*'  Tie  was 
introduced,  it  is  8upp<»ed;  about  the  seventh 


oentorf  into  Italj,  and  is  now  an  important  snSr 
mal  in  the  rural  economy  of  that  country.  He 
is  used  by  the  Italians  as  food,  and  as  the  beast 
of  labour,  and  may  be  said  to  form  the  riches  of 
the  inhabitants  in  many  parts  of  the  country. 
He  prefers  moisture  and  the  rank  herbage  of 
marshes.  The  milk  of  the  female  is  good  ;  but 
the  flesh  is  held  in  less  esteem  than  that  of  the 
common  ox.  The  pace  of  the  animal  is  slow; 
but  from  the  low  manner  in  which  he  carries  his 
head,  throws n  j-  tlie  weight  uf  his  great  body  for- 
ward when  pulling,  he  is  well  suited  for  heavy 
draught.  But  this  is  not  a  property  sufficiently 
important  to  cause  the  introduction  of  the  buf- 
falo into  the  agriculture  of  Northern  Europe  ; 
and  he  is  not  likely,  therefore,  to  be  carried  be- 
yond the  countries  where  he  is  now  reared."  A 
breed  of  bnffiJo  oattle  was  introduced,  about 
twenty-five  years  ago,  to  the  Duke  of  Northum- 
berland's beautiful  park  at  Alnwick ;  and,  though 
the  bull  died  soon  after  his  arrival,  a  fine  cross 
with  the  EiglAaid  kyloe,  strongly  characterised 
with  the  peouliarities  of  the  butfalo  raoe,  con- 
tinue to  he  presf  rvcd.  The  flock  is  usually  kept 
up  to  the  number  of  about  thirty  individuals ; 
and  is  not  permitted  to  have,  at  any  one  tim^ 
more  than  one  or  two  hulls.  ^  They  have  pro- 
miscuously bred  among  each  other,  care  being 
taken  to  preserve  those  for  breeders  which  most 
res^bled  the  originals,  the  size  of  the  character- 
istic hump  on  the  shoulder  being  the  principal 
guide.  They  are  treated  in  a  nrcnt  mr:iFure  like 
the  other  cattle,  only,  fnnn  thi  ir  wild  nature,  no 
attempt  has  been  made  tu  haudiu  thorn.  i>uriug 
severe  weatlier,  or  a  storm  in  winter,  they  have 
a  hovel  to  run  into ;  and  although  they  do  not 
seem  to  bear  the  cold  climate  so  well  as  one  of 
their  progenitors,  the  kyloes,  they  are  usually 
very  healthy.  When  the  ealves  are  dropped,  the 
mother  endeavours  to  secrete  them  among  the 
long  grass  for  a  few  days,  like  other  wild  cattle, 
so  that  the  herdsman  has  to  watch  the  place,  and 
a  ftvonraUe  opportunity,  to  castrate  or  spay 
them.  They  are  good  graziers  ;  the  young  ones 
getting  into  excellent  condition  in  the  summer  ; 
and  although  they  evidently  lose  llesh  in  the 
winter,  yet  by  the  time  they  are  killed  in  the 
fidi  of  the  year,  when  four  or  five  years  old,  they 
arc  very  good  beef.  The  meat  is  findy  marbled, 

and  well-flavoured.** 

The  Cape  buffalo,  IS<m  cajferj  has  sometimes 
been  raisteken  for  the  common  huffido,  but  is 
very  difff  rent  both  in  appearance  and  in  disposi- 
tion. It  has  never  been  domesticated  nor  tamed 
to  labour.  Its  horns  are  very  remarkable,  not 
for  their  extiaordinary  length,  but  for  their  roots 
and  base,  rugged  and  uneven.  In  ing  so  unusually 
broad  as  to  cover  the  whole  forehead,  and  to  im- 
part to  it,  says  Burchell,  the  appearance  of  a 
mssB  of  rodE.  The  ezpresrion  of  the  animal  is 
savage  and  malevolent.  Its  bulk  exceeds  that  of 
the  ox ;  for  though  its  height  is  not  much  great* 
er,  it  is  more  robust  and  strongly  built.  Its 
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iDiinltt,  when  Toiing,  It  b«t  thinlf  wnenA  with  I 

hair,  the  withers  are  high,  the  tail  sliort.  This 
buffalo  is  fuiind  in  al)undjuicc,  or  rather,  used  to  I 
be  found,  in  Southern  Africa,  and  thence  stretches 
into  the  interior  along  the  east  oowt  as  &r  m 
has  hitherto  bmn  explored  ;  and  this  is  its  only 
known  locality.   All  travellers  are  agreed  it  is 
dangerous  to  intrude  incautiously  into  the  haunts 
of     buffalo,  as  it  ia  easily  Initated,  amd  roahaa 
with  blind  fury  against  the  objeofe  of  offanoe, 
bearing  all  l)efore  it.    In  its  native  regions  it  is 
killed  in  pitfalls,  like  many  of  the  larger  game, 
by  the  natiivee,  bat  the  Roropeaa  makea  oae  of 
the  rifle  aloiia.  The  following  aooount  of  a  buf- 
falo-hunt is  very  clmrnctori'^tio  of  the  animal.  A 
party  of  boors  had  gone  out  to  hunt  a  herd  of 
bufiidoes,  which  were  grazing  on  a  piece  of  marshy 
grotmd.    As  they  ooiild  not  ooaTenientlj  gat 
•within  shot  of  the  game  without  crossing  a  part 
of  the  marsh,  which  did  not  afford  a  safe  passage 
for  horses,  they  agreed  to  leave  their  stoeds  in 
eharge  of  thdr  Hottentots,  and  to  advanoe  on 
foot,  thinking  that  if  any  of  the  buffaloes  should 
turn  upon  them,  it  would  be  easy  to  escape  by 
retreating  aoross  the  quagmire,  which,  though 
passabla  for  man,  would  not  support  tha  weight 
of  a  heavy  quadruped.   They  advanosd  accord- 
ingly, and  under  covert  of  the  bushes,  approach  <^d 
the  game  with  such  advantage,  that  the  first  vol- 
ley brought  down  three  of  the  fattest  of  fiie  herd, 
and  so  severely  wounded  the  great  Bull  leader, 
that  he  dropped  on  his  kneos,  bellowing  furiously. 
Thinking  him  mortally  wounded,  the  foremost  of 
the  hantimen  issued  from  the  oovert,  and  began 
reloading  hia  musket  as  ha  advanoad  to  ^va  him 
n.  fini filing  shot  ;  but  no  sooner  did  tlie  infuriated 
animal  see  his  foe  in  front  of  him,  than  he  sprang 
up  and  rushed  headlong  upon  him.    The  man 
throwing  down  his  hsavj  gon,  flsd  towarda  tha 
quagmire  ;  but  the  beast  was  so  close  upon  him, 
that  he  despaired  of  escaping  in  that  direction, 
and  turning  suddenly  round  a  clump  of  copse- 
wood,  began  to  dimb  aa  <dd  mimosa  tree  which 
stood  at  tha  one  side  of  it.   The  raging  beast, 
however,  was  too  quick  for  him,  bounding  for- 
ward with  a  roar,  which  my  informant  described 
as  being  ona  of  themost  ftjghtftal  sounds  ha  ever 
heard,  he  caught  the  nnfortanate  man  with  his 
horns,  just  as  he  had  nearly  escftped  his  reach, 
and  tossed  him  into  the  air  with  such  force,  that 
the  body  fell  dreadlVilly  mangled  into  a  cleft  of 
the  tree.  The  buffalo  ran  round  the  tree  onoa  or 
twice,  apparently  looking  for  the  mriTi,  until 
weakened  with  the  loss  of  blood,  he  again  sunk 
on  his  knees.   The  rest  of  the  party  recovering 
from  tiieir  oonfiisioiiffhen  eameapand  dei^toiied 
it,  though  too  late  to  save  their  comrade,  whose 
body  wa^  hanging  in  the  tree  quite  dead. 

BUFFONIA.  A  small  genus  of  herbacooas 
plants,  oftheoamatimi  tribe,  Iheaiuimdoraisiip 
der-leaved  qtecies,  Bufcnia  ffiiiiM  ctBt^onia  ten- 
vifolin,  is  a  mrc  and  cnriouB  annual  wo»^d  of  the 
sea-ooasts  of  Kngland.    Its  root  is  slender  and 


fffamia;  its  stem  Is  smootii,  round,  and  about  ax 

inches  high  ;  its  leaves  are  mvl  phaped  andthre*- 
ribbed;  and  its  flower?  are  white,  Folitary,  erect, 
and  small,  and  appear  m  J  unu. — The  perennial 
spedas,  Bv^fomapmimitt  was  introduesd  ahaat 
thirty  years  ago  from  France.    It  is  pereunial-  i 
rooted,  and  carries  a  white  flower  in  June  and  | 
July.  Two  other  species  have  been  sd^tiflcaUy  ,  | 
described  The'genos  is  named  after  the  ads-  ji 
bra  ted  naturalist  Buffon.  I 

BUG  (Bligut).   See  Aphis. 

BUGLii, — botanically  Ajnya.   A  genus  of  or- 
niaental  herbaoaoos  plants,  of  the  hbiata  fi^ 
mil^.   Tha  common  creeping  spedes,  Ajuga  rep-  i 
tans,  grows  wild  in  moist  sitiintion^,  particularly  [ 
in  moist  woods  and  coppices,  in  Britain.    An  (M 
aooount  of  it  snociBetly  describes  it,  as  "a  low  i 
weed  with  two  kinds  of  stalks ;  round  onapiag 
ones,  which  strike  root  at  the  joints  ;  and  tiprieht  ' 
square  ones,  hairy  on  two  of  the  opposite  sides.  ^ 
alternately  from  joint  to  joint  bearing  loose  spikw  | 
of  bine  hbiatad  flowers,  of  wMdi  the  uppsr  lip  I ! 
is  wanting ;  the  leaves  are  somewhat  oval,  soft  ^ 
slightly  cut  about  the  edges,  and  set  in  pairs  at 
the  joints."  The  flowers  are  scentless,  and  bloom 
in  May  and  June.  The  plant  is  hdrier  in  moon- ;' 
tainous  situations  than  in  valleys.  Two  varieties 
of  it  the  white-flowered  and  the  red-flowered,  .^1. 
r.  aiui  and  A.  r.  rubra^  are  recognised  in  ayste-  \ 
matie  botany ;  and  the  former  of  theae  aboonii  | 
in  the  Isle  of  Wi^t  This  phmt  has  a  high  OM- 
dicinal  repntation  nmong  the  peasantry  of  Franc* ; 
yet,  except  some  uttic  astringency  in  its  roots,  it 
pooooewa  no  property  whidi  can  apologiae  ftr 
that  lepntation.  Its  old  names  among  the  Bri- 
tish peasantry  are  sicklewort,  middle-comfK>und. 
and  hcrh-oarpenter. — The  alpine  species,  Ajvm 
alpina,  grows  wild  on  the  mountiuna  of  England,  , 
and  is  n  boiiatiftd  pevattaial,  of  similar  height, 
habits,  and  colour  of  flower  to  the  common  creep-  . 
ing  species. — The  pyramidal  species,  Ajnpn  jnrra- 
muhlia,  grows  wild  on  the  mountains  of  8co^ 
land,  has  only  abont  half  die  hdght  of  the  two  | 
preoedhig  spedes,  and  produces  a  poiple  flswar  • 
in  May  and  June. — The  ground  pine  ?]>ecif«,  | 
Ajtiffa  ehcmcepiti/s,  is  an  annual  weed  of  the  sandy  ' 
Adds  of  Bngland,  and  bean  ydlow  floweta  ftom 
April  till  July. — The  first,  the  second,  and  the 
third  of  thc?c  native  sjx'cics,  and  also  thn  nri- n- 
tal  and  the  Geneveee,  long  ago  introductid  irom  j 
respectively  tlm  Lewttt  and  Switaerland,  are  [ 
somewhat  oommonly  cultivated  aa  ornamental  \ 
fln\vrriug  plants  in  British  gardens.    Five  (-ther 
hardy  exotic  species  are  sometimes  met  with  in  | 
Britain ;  and  six  or  seven  additional  but  unin-  : 
traduced  species  have  been  botanknay  daseribed  |[ 

BUGLOSS,    See  Alkanttt.  ' 

BUOLOSS  (ViPEi-.N).— botanically  ^^---'i.  A 
large  genus  of  ornamental  and  extensively  ditfuded  | . 
plants  of  die  bovageftttily.  OnsqwoissiSBWk '■ 
tive  of  Great  Britain ;  about  dxty  species  have  | 
been  introduoed  from  foreign  ronntrics  ;  and 
al)out  twenty  other  species  arc  known  to  botan- 
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[  isia.  About  a  doaen  of  th«  inttodnood  species 
are  hardj  aimnala ;  eight  or  nine  ue  hardj  Imnp 

niah  ;  two  are  greenhouse  evergreen  herbs ;  and 
'  the  rest  are  greenhouse  evergreen  ahruba.  Many 
of  the  greenliouw  ipeolM  am  emiiMiiilj  Iwanti- 

fiil ;  but  only  two,  S,  grmdiflorum  and  R,  loiufi- 
■  \ffJvum,  seem  to  be  very  generally  known.  Some 
'  uf  thti  annual  and  the  biennial  species,  though 
I  pretty  enough  in  the  ilower,  have  a  ooarw,  holky, 
untameaUe  appearance  in  the  plant ;  and  yet 
the  two  anmials,  E.  vlolace>nn  and  E.  orientale, 
j  and  the  two  biennials,  E.  cretiown  and  £.  italicumj 
I  obtain  oonaiderahle  favour. 

The  common  apeciei,  EMum  vufyof^  te  a  Uodp 
nial,  and  j^rows  wild  in  rubbish  and  old  wallt;,  in 
gravelly  and  stuuy  fields,  and  particularly  in  dry 
waste  grounds,  in  many  parts  of  Great  Bntaiu. 
It  is  all  profoaely  oovored  with  prioUf  briilles 
and  intermixed  stiff  hairs.  The  stems  are  two 
feot  lonjT  :iTid  either  erect  or  spreading ;  the 
i  kav«a«  are  alternate,  lancc-shaped,  dull  green, 
sioj^e-ribbed,  and  tapering  at  the  baae ;  and  the 
flowers  grow  in  numerous  oiowded  ehuters,  are 
pink  in  the  bud  and  blue  or  purple  in  full  de- 
velopment, have  a  very  showy  appearance,  and 
bloom  in  July  and  August  A  white-flowering 
variety  is  systematically  recognised  under  the 
name  of  jS".  v.fiore  alho.  Au  account  of  this  spe- 
cies, written  about  a  century  agu,  says,  Bees 
are  very  fond  of  theviper'sbugloss ;  and  there  is 
reason  to  think  that  this  plant,  aiHiiirtiMi  by  the 
culture  of  a  skilftil  gardener,  may  receive,  pcr- 
ha})s,  as  many  improvements  as  the  auricula  did. 
Its  braucheb  will  tim  to  the  height  of  three  feet ; 
and  no  vegetable  wonld  better  adorn  flower-pots 
in  large  chimnios ;  for  if  the  water  be  changed, 
it  continues  bl'»wini;  near  a  fortnight  after  cut- 
ting. Its  ultramanae  blue  colour,  is  the  huest 
that  can  be  seen ;  and  the  stalks  are  garnished 
with  flowers  from  top  to  bottom.  Dyers  might, 
perhaps,  eztiaot  an  useful  tinotuxe  from  the 
I  ruuts." 

BirOliOSS  (Wild),— bolanicaUy 
genus  of  plants  of  the  borage  tribe.  The  botani- 
cal name  Lyoopsis  signifies  "the  face  of  a  wolf," 
andaUudes  to  the  form  of  the  flowers.  The  common 
or  eorn-field  species,  Lj/atptU  arveiuu,  called  by 
Decandollo  Nonea  arvtntit,  is  a  handsome  annual, 
and  irrows  wild  in  the  com  fields,  dry  banks,  and 
wa^te  grounds  of  Great  Britain.  Its  root  is 
small,  tapering,  and  whitish ;  its  stems  are  rough, 
round,  erect,  solid,  brisUy,  Uaok-tpotted,  and 
about  l/";  inches  in  height;  its  leaves  are  bristly 
aud  light  green ;  and  its  flowers  are  bright  bhie, 
and  bloom  from  May  till  August.  It  is  some* 
times  called  ox-tongoe,  and  is  oooasionally  used 
like  borage  in  cool  tankards ;  and  it  was  formerly 
employed  in  decoction  a"  w  medicinal  drink  for 
nurses,  i'ive  species,  ail  hardy  ^mnnal^^  but  of 
no  particolar  interest,  have  been  introdooed  from 
Teneriffe,  the  Levant,  Qauoasus,  and  the  south  of 

!  Europe ;  and  eight  or  nine  otbev  species  are 

I  known. 


BUOWOBT,— Mmioallr  Cimkifuga.  A  ge- 
tnia  flf  perennial-rooted  heibaoeons  pluits,  of  tlm 

ranuTicu'.us  tribe.  The  fetid  species,  Cimid/u^ 
jatidu,  turmerly  called  Actcea  dimici/vgOj  is  a  me- 
dicinal plant,  and  fosms  the  t jpe  of  the  genns. 
It  takes  its  name  <tf  dmidfiiga  frmn  two  woidta 
which  indicate  its  supposed  principal  qtiality,  and 
signify  '*to  drive  away  bugs. '  It  is  a  native  of 
Siberia,  growl  to  the  height  of  about  four  ftet, 
and  produces  a  light  yellow  flower  in  June  and 
July. — Three  species  have,  soTUPwhat  recently, 
been  introduced  from  North  America;  and  one 
of  these,  Cimicijuga  ammccuM,  called  by  Decan- 
dolle  AeUn  podo<irp<i,ia  cuMvated  as  an  orna- 
mental plant. 

BUILDIJ^GS.   Sec  FAUM-BuiuJinas. 

BUI8TING.    See  BHAMmMo. 

BULB.  A  ronndisfa  vegetaUe  body,  asually 
in  the  form  of  a  depressed  and  round-based  cone, 
intermediate  in  constitution  between  a  seed  and 
a  root,  and  sustaining  the  several  ciiarauters  or 
serving  the  various  purposes  nS  an  epitome  of  a 
plant,  a  hybernaculum  or  winter-case  around  the 
embryo  of  a  plant,  a  storage  of  nourishment  for 
the  early  and  even  entire  growth  of  a  plant,  and 
an  wganie  oontrivaiios  for  a  plant's  propagation 
in  the  peculiar  of  ofifsets  or  young  bulbs. 

A  bulb  is  very  generally  but  quite  erroiiPMUsly 
regarded  as  a  root.  The  bulbe  of  a  few  s^ies 
are  produced  on  the  stems,  and  therelbre  do  not 
even  occupy  the  position  of  roots ;  and  the  great 
majority  of  Inilbs,  tliough  naturally  immersed  in 
the  soil  or  in  water,  produce  roots  from  below 
and  stems  from  above  in  a  manner  closely  analo- 
gous to  the  radide  and  the  phimule  growths  of 
seeds.  A  fleshy  disk,  or  knob,  or  tubercle,  or  an- 
nular projection  may  be  observed  at  the  base  "f 
every  bulb ;  and  this  constitutes  both  the  cradle 
and  the  attachment  of  the  true  roots;  a&d>  when 
placed  in  contact  with  soil  or  water,  aoooiding 
to  the  nature  of  the  plant,  it  sends  down  the 
roots,  sometimes  in  the  form  of  multitudinous 
filifonn  flbiesy  sometimes  in  that  of  numerous 
moderate^  strong  radicles,  and  oooanonatty  in 
that  nf  r'.raparativoly  long  and  powerful  vege- 
table cords.  The  great  body  of  the  bulb  consists 
of  the  embryo  of  the  plant,  and  somefimee  of  na- 
scent bulbs,  lodged  within  a  oompaxatively  large 
and  very  bxilky  mass  of  conservative  and  nutri- 
ent matter,  in  the  fonn  of  either  convergent  and 
imbricated  scales,  or  of  concentric  coats  or  layers, 
or  of  an  apparsntlj  solid  and  homogsneous  mass 
of  Vegetable  flesh.  A  bulb  with  convergent 
scales,  such  as  that  of  the  common  white  or 
orange  or  martagon  lily,  is  designated  scaly  or 
squammoier-'iHrfftuir  tquammimu;  one  with  oon- 
centric  layers,  such  as  that  of  the  onion,  the  nar- 
cissus, or  the  hyacinth,  is  designated  coated  or 
tunicated, — Jiulbm  tunusattu;  and  one  with  an 
apparentlj  dense  and  undivided  mass  of  vegeta- 
ble flesh,  tuoh  aatiiat  of  the  crocus  or  the  col- 
chiruTn,  was  formerly  designated  }>y  all  botanists 
aiid  m  still  designated  by  some  a  solid  bulb,  yet 
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is  now  systematically  regarded  as  luerelj  a  mo- 
difioation  of  the  tuaicat^  Imlb.  The  scaly  bulb, 
thoogh  hftiing  an  epidernut  Mund  eesh  <^  its 

scales,  possesses  no  coat  or  covering  round  its 
general  mass,  and  is  therefore  called  a  naked 
bulb ;  and  the  other  kinds  of  bulbs,  whether  ooor 
sisting  of  ooBoentric  layers  or  of  an  apparently 
solid  mass,  are  invested  uU  round  with  a  strong 
and  fibrous  membrane,  and  are  theret  re  said  to 
be  dothed  or  tunicated.    All  bulbs  propagate 
their  species  by  forming  offsets  or  young  bulbs, 
which  ultimately  and  ppontanonnsly  detach  them- 
selves from  the  parent  bulb,  and  become  new  and 
independent  individuals.  Some,  as  the  crocus, 
pcrfiMA  theix- ofiM,  and  pevidi,  hi  a  siAi^  season ; 
and  some,  as  the  tulip  and  the  hyacinth,  perfect 
their  offsets  by  bIow  degrees,  produce  them  in  a 
series  of  generations,  and  live  through  a  long  series 
ofjrears.  flome,  when  allowed  to  Ue  for  years  un- 
molested m  the  ground,  accumulate  their  offsets 
above  them,  so  as  eventually  to  raise  them  above 
the  soil;  some  accumuiato  their  ofiGsets  below 
them,  so  as  eventually  to  bury  Uiem  at  an  un- 
congenial and  perilous  depth  below  the  surface ; 
and  most  accumulate  their  olT^pt?  nround  them, 
so  as  eventually  to  form  such  a  dense  mass  as  to 
starve  and  ehoke  one  ano^er  into  dwarfishnese 
and  deorepitnde.  Some  offsets,  as  those  of  lilies 
and  colchicums,  are  radical,   r  issue  from  the 
axil  of  the  coats  or  scales,  or  from  the  surface  of 
the  radical  plate ;  and  some,  as  those  of  dentaria 
and  bolbifera,  are  eauline^  or  issoe  from  the  axil 
of  the  leaves  or  umbels.   The  leaves  of  a  bulbous 
plant  are  perfected  at  the  apex,  or  receive  their 
increments  of  growth  at  the  base  or  in  contact 
with  tiie  bulb;  and  the  roots  or  radides  are 
perfected  at  the  lower  extremity,  or  acquire 
their  increments  of  growth  at  their  terminat- 
ing points.    If,  for  example,  a  small  piece  of 
fluread  be  passed  throogh  the  leaf  of  a  nards- 
stis,  it  will  be  carried  steadily  upwards  as  the 
leaf  elongates  ;  but  if  it  be  passed  thr  nc^!?  a  ra- 
dicle of  the  same  plant,  it  will  remain  quite  sta- 
tionary, even  though  the  radicle  should  attain 
twentyfold  the  original  length.   Dr.  A.  T.  Thorn- 
eon,  who  made  a  scries  of  phytolngical  experi- 
ments on  this  ln.pt  tnpic  in  1 S23,  concludes,  "that 
the  sap  muBt  be  ruihcd  tu  the  apex  of  the  leaf,  in 
order  to  undergo  that  diange  whidi  is  neoessavy 
to  render  it,  on  descending,  fit  to  be  assimilated 
into  the  sahstance  of  the  bulb,  and  that  it  is  from 
this  altered  sap  that  the  increase  to  the  1^  is 
derived ;  or,  in  other  words,  that  the  apex  of  the 
leaf,  in  bnlbiferous  plants,  performs  the  same  func- 
tion as  the  entire  leaf  in  trees  and  shrubs." 

The  economy  of  bulbs,  while  evidently  of  great 
interest)  has  been  the  subject  of  mndi  oonflicting 
and  obsimie  diseosnon  among  pbytologists ;  and, 
in  some  respects,  continue'^  to  ]>o  badly  or  not  at 
all  understood  by  the  great  majority  of  culti- 
vators. But  a  recent  report  of  some  experiments 
and  observations  by  the  Italian  naturalist.  Dr. 
Angnstus  Trinehinetti,  plaoes  this  topic  in  a 


comparatively  clear  light,  and  dissipates 
of  the  obaonrity  in  which  it  wss  formerly  m> 

volved.   The  bulb  of  Orociu  tattvM  was  selected  , 
as  the  subject  of  Dr.  Trinchinptti'f  immediate  || 
experiments,  and  treated  by  iiim  as  a  lair  speci-  I 
men  of  Oie  whole  great  fiunily  of  bulbs.  This  |i 
bulb,  as  examined  in  its  dormant  state,  is  com-'^j 
posed  of  a  parenchymatous  starchy  sutetanof. 
and  consists  of  a  flattish,  globular,  central  body, 
and  of  diy,  kMsdy-fibred  ooats,  snooee^ng  one 
another  like  a  series  of  scales,  and  forming  a  se- 
ries of  mutually  enclosed  and  rmdually  larger 
membranous  funnels,  easily  separable  from  one 
another,  but  all  attached  at  their  iMme.  When 
the  fnnnds  are  artifioully  removed,  a  sdid  whit- 
ish bulb  is  observed  within  them,  somewhat  com- 
pressed in  the  upper  part,  and  marked  borixon- 
tally  with  circular  lines  indicative  of  the  bases 
of  thft  removed  fhnnds  or  coata.  HeartlMcentn 
of  this  inner  bulb,  or  in  the  middle  of  the  upper 
part  of  it,  arc  three  or  sometimes  more  cones, 
formed  of  finer  funnel-shaped  coats,  under  each 
of  which  appears,  in  the  form  of  a  snaall  tnherds^ 
the  germ  of  the  ofiet  or  new  bud  destined  for 
develf  [  iiii-nt  in  the  next  growth ;  and  all  over  the 
bulb,  without  any  regularity  of  distribution,  are  i 
various  marks,  of  dl&rent  abws,  formed  of  very  | 
fine  coats,  and  containing  small  germs,  which  are 
destined  for  dc^  vi  lopment  according  to  the  health- 
m<tm  and  secretionary  power  of  the  parent  bulb, 
and  which  may,  in  some  instancy  become  abor- 
tive wh«i  Um  parent  bulb  is  too  small  or  too 
feeble  to  afford  them  requisite  support  When 
the  bulb  is  cut  asunder  in  its  dormant  state,  it 
presents  to  view  only  a  homogeneous  milk-white 
mass,  without  any  apparent  oigam»ticik.  When 
it  begins  to  vegetate,  it  sends  oQtdrcumferential 
fibrous  roots,  and  developes  one  or  more  germs, 
which  increase  into  one  or  more  little  bundles, 
eadi  fiwmed  <tf  adieath  with  endoeed  leaves,  and 
the  largest  containing  also  the  flower.    A  slight 
expansion  appears  at  the  base  of  the  little  bun- 
dles ;  and  this,  when  cut  through  leugthwi^,  dis- 
covers a  smaller  bulb,  surrounded  by  coats,  the 
exterior  ones  proceeding  from  the  deaths,  the 
interior  ones  from  the  leaves,  and  both  combined 
forming  a  small  solid  substance. 

"  If,"  says  Dr.  Trinchinetti,  "when  the  vege- 
tation has  considerably  advanced  (say  about  a 
month  after  flowering),  these  smaH  bulbs  are 
again  cut  through,  and  a  part  of  the  large  bulb 
from  which  they  spring  is  included  in  the  sec- 
tion, the  portion  irlaen  the  coats  terminate  will 
be  found  very  much  increased  in  size,  and  also 
divided  into  two  parts  of  different  substances: 
one  of  which,  the  germ,  is  almost  of  a  conical 
figure,  with  its  base  uppermost;  it  haa.  in  its 
centre,  one  or  more  tuliercles ;  and  its  point, 
penetrating  downwards,  terminates  towards  th? 
centre  of  the  old  bulb,  where  it  joins  a  similar 
part  proceeding  from  each  of  the  of&els,  and 
whence  the  circumferential  root 5  have  their  i 
origin.  This  germ  is  <tf  n  yellowish  colour  and  i 
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fibrous  structure,  and  forms  the  central  and  lower 
part  of  the  little  iMiSb^  or  base  of  the  flower- 
sheath,  which  forms  above  the  large  bulb.  From 
tho  structure  of  this  part»  its  position,  and  the 
circumfereutlal  aad  fusiform  roots  (which  will 
bedeseribed  pneentlf)  pvooeediag  fr(Hn  it,  I  con- 
sider it  as  the  vital  speck  or  genn  of  the  little 
bundle  or  sheath  which  springs  from  its  upper 
part.  The  other  portion  which  remains  to  be 
deaeribed  baa  tbe  appeezanoe  of  the  <dd  bnlb, 
being  of  a  milk-white  colour,  and  of  a  homo- 
geneous texture,  except  some  threads  or  filaments 
in  one  part,  which  are  more  or  less  apparent, 
and  iriilbh  eroae  it  vertically,  proooeding  from 
each  of  the  tubercles  belbtMuenticaied.  It  has 
been  observed  that,  as  as  the  vegetation 
commences,  the  offsets  oi  the  bulb  send  down 
fromtlulr  baaeor  ride  one  or  more  large  frtaifonn 
roott^  wludl  have  their  origin  in  the  internal 
part  or  germ  nf  the  solid  sul'^tnnco  above  de- 
Mfibed.  Whether  these  are  intended  to  assist 
the  dnmmferential  fibrous  roots  in  the  office  of 
alnofptioii,  need  not  be  diuuieed  here,  as  it  is 

apptrrnt  that  thopi^  Inttrr  cannot  ahsorb  Kuffi- 
cient  matter  for  the  formation  of  the  offsets ; 
and  this  is  proved  more  fully  by  obaerving  that 
(here  are  sonietimee  no  fusiform  roots  when  only 
one  offset  is  developed,  the  circumferential  roots 
in  that  case  appcarin*;  to  be  suflScient  for  its 
noorishment.  As  vegetation  proceeds,  the  olf- 
SQli  an  fband  to  angment  in  bulk;  but  when 
observed  internally,  their  germs  are  found  not 
to  have  increased  at  all,  and  that  only  the  parts 
which  surround  them  are  enlarged  ;  so  that, 
when  the  buTb  it  completely  developed,  the  germ 
has  vanished,  leaving  only  a  faint  trace  of  shade, 
showing  where  it  has  been,  and  which  may  be 
observed  in  the  lower  part  of  the  bulb.  In  pro- 
portion as  the  ofieets  become  Uu-ger,  the  parent 
bulb  diminishes,  become  yellow  and  dried  np, 
presenting  only  a  fibrous  cellular  ^trnrture ; 
which,  when  the  new  bulb  has  attained  its  ut- 
most growth,  beoomea  black,  and  dwindles  away 
to  a  vwy  aninll  Bubcfeance  that,  iooner  or  later, 
disappears  altogether.  The  circumferential 
roots  decay  with  the  liulh,  and  the  fusiform 
roots  also  ;  the  leaves  become  yellow,  wither, 
and  finally  rot  off;  and  their  bases,  which 
hivn  hecome  the  inner  coats  of  the  dried  bulb, 
with  their  internal  sheaths,  remain  on  the  in- 
volucrum  ot  the  offset.  The  bulb  thus  passes 
on  into  its  dormant  slate.  The  newly  formed 
bolba,  which  at  first  pnztidpntsd  in  tiie  vital- 
ity of  the  old  one?,  (by  means  of  the  prolonga- 
tion of  their  germs,  which  united  nearly  in 
the  centre  of  ti^  4^  bnlb,  and  were  the  origin 
of  the  circumferential  roots,)  now  enjoy  an  in- 
dividual vitality;  thry  have  no  longer  any  germ, 
as  that  by  d^rees  has  withered,  and  finally  dis- 
appeared ;  and  these  bulbe,  in  thdr  turn,  can 
now  only  be  oonridered  as  a  mass  of  matter  con- 
tainintr  thf  f^erms  of  tho  new  plants,  which  are 
to  be  developed  at  the  next  season  of  vegetation." 


The  bolb  of  CRaeUolui  eommmdt,  the  bulb  of 

Colchicum  auiumnaUf  and  even  the  bulb  or  tuber 
of  Con/doUA  hnlhom  or  Fumaria  I'dl^ota  solida, 
wcro  oliserved  by  Dr.  Trinciiinetti  to  vegetate 
very  similarly  to  the  bulb  of  Crocus  aativm;  ex- 
oqpi  thai  the  oAets  of  the  second  of  these  always 
appear  at  the  side  of  the  parent  bulb,  and,  hav- 
ing a  free  base,  produce  innnediate  capillary  roots, 
which  probably  perform  the  same  uihce  as  tiie 
Ibdform  roots  of  the  crocus. 

Dry  RoUd  bulbs,  such  as  those  of  crocus,  if  placed 
on  a  board  or  in  any  other  situation,  where  they 
cannot  form  roots  or  obtain  nourishment  flrom 
the  soil  or  from  water,  will  sprout  with  great 
vigour,  and,  in  some  instances,  will  even  grow 
so  long  and  so  healthfully  as  to  produce  flowers  ; 
but  they  gradually  become  lighter, — they  even- 
tually shrkJc  and  shrivel,  >nd|  when  they  have 
expended  all  or  nearly  all  the  stardby  matter  of 
which  their  interior  substance  was  composed,  both 
th  ey  and  their  shoots  irretrievably  perish.  W  hen 
bulbs  of  the  same  class  grow  in  the  soil  or  in  water, 
they  nmply  replanlsh  through  their  roots  the 
succcesaive  portions  of  their  inttTinr  starchy  mat- 
ter which  are  consumed  in  feeding  their  shoots; 
and  all  such  bulbs,  therefore,  additional  to  their 
factions  <rf'  forming  germs,  defending  onbiyoe, 
and  producing  offsets,  may  be  regarded  as  stor- 
ages of  food  for  the  nourishment  and  mainte- 
nance of  their  respective  ^cies  of  plants,  up  to  a 
point  when  reproduction  is  effected  osr  new  in- 
dividuals brought  into  existence  by  the  matured 
formation  of  offsets.  "  Whether  scaly  bull)s  and 
tubers,"  says  Dr.  Trinchinetti,  are  destined  by 
nature  to  perform  the  same  office  as  solid  bulbs, 
I  have  not  yet  had  sufficient  experience  to  de> 
termine.  But  as  they  contain  a  ri>ncila;^inou9  or 
starchy  substance,  and  as  the  partu  that  proceed 
from  tiiem  abound  in  a  similar  kind  of  mucila- 
ginous matter,  and  have  all  the  delicacy  of  tex- 
ture montionod,  and  as  I  have  observed  that  the 
onion,  while  kept  out  of  the  ground,  germinates, 
and  continues  to  grow  till  it  has  reduced  the 
bulb  to  a  congeries  of  withered  coats,  that  the 
scilla.  in  a  .similar  situation,  will  even  flower,  and 
that  the  tubers  of  the  potrttD  put  out  shoots  and 
nourish  them  fur  some  tune,  I  tliiuk  it  may  be 
admitted,  that  not  only  solid  bulbs,  but  also 
those  that  are  scaly  and  tuberous,  are  intended 
to  nourish  the  plant  with  their  substance."  A 
twofold  inference  of  great  practical  moment  to 
agriculture,  from  tiiis  conduding,  and,  as  we 
think,  sound  doctrine  of  Dr.  Trinchinetti,  is  that 
potato  tubers  intended  for  sets  ought  n^t  to  be 
ripened  beyond  the  mere  organic  formation  oi  their 
germs,  and  that,  toward  ^e  (dose  of  wintw  and 
spring,  they  ought  not  to  be  allowed  to  sprout 
before  being  planted,  or,  in  other  words,  Itefore 
being  placed  in  a  situation  to  form  roots  for  the 
replenishmeBi  of  the  starchy  matter  consumed  in 
tfaie  fbrmafebn  of  thdr  shoots.  How  generally  have 
farmers  and  gardeners  observrd  that,  at  the  time 
of  digging  the  most  productive  potato  plants, 
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the  sets  from  which  they  grew  are  brought  tip 
in  such  a  state  of  coniparati%'e  conservntion  as 
to  indicate  that  repleoishmeut  had  iuug  beea 
oanried  on,  and  that  »  large  proportiMi  of  the 
nourishing  jttioM  from  the  roots  appeared  to  have 
passed  through  the  sets  ?  If  all  bulbs  and  tubers 
were  viewed  as  not  only  the  seeds  or  organic 
origiiuitoit  plants,  but  m  the  dahomton  or 
itonuolis  of  tiieir  root^reodved  food,  they  would, 
in  many  instances,  experience  different  treat- 
ment from  cultivators  than  at  present,  and 
vaaj  of  the  riAa,  aoeldeiiti^  and  deteriontions 
of  their  culture  would  probably  be  lessened  or 
even  altogether  amided.  See  the  aitiole  Tvbie- 
OUB  Roots. 

AH  bulbs,  when  kept  excluded  frt)m  the  atmo- 
sphere, are  singularly  tenacious  of  vitality.  Either 
a  bulb,  or  a  large  seed  so  like  a  bulb  as  readily  to 
be  mistaken  for  one,  was  found,  about  seventeen 
years  ago,  in  the  hand  of  a  newly  unswathed 
^Qfptian  miiinmy,  and  mvat  have  remained  in 
that  position  during  at  least  two  thousand  years; 
and  yet,  when  placed  in  the  soil,  it  rapidly 
sprouted  and  produced  a  plant.  Some  bulbs,  as 
tfaom  of  several  ipeciee  of  .dfliiim,  are  used  Ibr 
oulinary  purpones ;  some,  as  oertain  Tarietine  of 
scilla  and  colchicum,  are  used  in  medicine  :  and 
a  vast  number  e^joy  peculiar  care  and  bnliiant 
reputation  in  the  ftwiMttiiig  art  of  florieoUitre. 
Bttlbone-rooted  flomning  pianta,  in  ftot,  are  at 
once  numerous,  conspicuous,  and  exquisitely 
beautiful  or  gorgeous  members  of  both  the  green- 
house and  die  parterre ;  and,  were  aU  other 
flowering-plants  annihilated  or  forgotten,  this 
clasii  alone  would  fill  the  hearts  of  the  mfwt  on- 
thusiastic  florists  with  delight,  and  be  an  ample 
memorial  of  the  floral  glories  of  paradise.  The 
lilies  of  the  field,"  the  amarfUides,  tolipe,  hyap 
cintlis,  and  many  others  are  familiar  examples  of 
the  combined  magnitioence  andlovelin^  of  tu- 
berous-rooted plants. 

BULBINB.  A  ge&tts  of  ornamental  plants,  of 
the  asphodel  family.  Though  named  from  a  word 
which  signifies  a  bulb,  only  a  small  proportion  of 
the  species  are  bulbous-rootcd.  The  annual  spe- 
oisi^  MAkmoiuhki,  is  a  hardy  annual  from  the 
Cape  of  Good  Hope.  It  has  a  hdc^t  of  only 
eight  or  nine  inches  ;  its  leaves  are  somewhat 
luug,  succulent,  tapering,  and  flattened  on  their 
upper  dde ;  and  its  flowers  are  yellow,  grow  in 
loose  spikes,  and  flourish  in  May  and  June.  This 
species  and  about  ten  others  were  formerly  in- 
cluded in  the  genus  anthericum.  The  bisulcate 
is  a  hardy  bulbous-rooted  species,  with  yellow 
flowws,  and  dbout  a  foot  high,  from  New  Holknd. 
About  twonf  y  other  species  have  been  introduced 
to  Oreat  Britain,  some  from  New  Holland,  but 
most  from  the  Cape  of  Good  Hope ;  and  all  these 
Mqnire  greenhouse  onlture^  whik  the  greater 
number  are  evergreen  hevbaoeoiisitots  of  about 

a  foot  in  height. 
BULBOGASTA^i'UM.   See  i::AUTU-2^UT. 
BULBOOODIUlf.  A  small  genus  of  haidy, 


BULLACE-TREE. 

ornamental  bulbous-rooted  plants,  of  the  melin-  i 
thium  tribe.  The  spring  specie?, /?"/^'00txfi'Km  ter-  1 1 
nam,  is  a  native  ut  the  I'yrcnces,  aud  was  intro-  , 
duoed  thenoe  to  Great  Britain,  during  the  lint  { 
half  of  the  17th  century.  It  has  a  height  of  ooly  ' 
three  or  four  inches  ;  and  produces  a  pnrp!" 
flower,  somewhat  like  the  crocus,  in  February  ! 
and  Harofeu  It  hmm  a  diady  dtuatbn,  in  peat 
mould. — The  party-coloured  spedee,  Bulbocodiun 
verncolor,  called  in  the  Botanical  Register,  Col- 
chicum verncoloTf  was  recently  introduced  from 
the  Crimea,  and  blooms  in  antnmn^BuIboeodi- 
um  is  also  the  name  of  a  htadj  cmiamental  spe- 
cies of  narcissus,  which  was  brought  from  Portu- 
gal in  the  former  part  of  the  17th  century,  and  . 
which  prodnoM  a  yellow  flower  oonttttpoiaae-  f 
ously  with  the  common  daffodil. 

BULL.    The  full-grown  male  of  the  ox  gpecies.  ' 
A  young  male  of  this  specie^  while  sacking,  is  i  i 
called  a  bull-calf;  from  one  year  to  two  yean  of  : 
age,  a  stirk  or  a  yearling  bull;  firom  two  to  dx  | 
years  of  age,  respectively  a  three-year-old,  a  four- 
year-old,  a  five-year-old  nnd  a  six-year-old  V-ill ; 
and  after  six  yeai'S  of  age,  an  old  bull.    A  caj>- 
trated  male  is  called,  all«r  die  flrst  y«ar,  a  stot- 
oalf  or  ^k-stot,  and  then  a  steer ;  and  aft  torn 
years  of  age,  he  is  called  a  bullock. 

A  bull  serves  chiefly  for  the  proportion  of  his 
species;  and  diough  he  may  be  eulgeotod  to  the  | 
yoke,  yet  he  cannot  be  depended  on  for  working  ' 
quietly,  and  may,  at  times,  do  enormous  mis-  ' 
chief  by  the  self-willed  and  even  furious  use  of 
his  prodigious  strength.  He  li  natural!^  atabbom,  ; 
intsactable,  and  fierce ;  and,  during  the  bulling 
season,  he  is  nb=;i)lntply  uncontrollable,  and  often 
ferocious  and  truculent.    A  herd  of  bolls  would 
give  utter  defiance  to  all  skill  of  man  to  tame  or 
manage  tiiem ;  and  even  a  single  boll  ia  not  aa^ 
frequently  an  object  of  just  terror  to  a  farm  or  a 
district.    But  the  male  of  the      specie?  appenrs 
to  possess  all  his  olwtinacy  aud  iierceiici^  lu 
Strict  connexion  with  the  peenfiar  fanpnbas  of  | 
his  sex  ;  and  when  he  is  castrated  at  an  early  age, 
he,  without  any  damage  to  his  constitution  <>r  | 
deterioration  of  his  strength,  becomes  compara-  1 1 
tivdy  tractable,  patient,  dodle,  and  adld,  aAd  | 
acquires  incrcftsing  weight,  bulk,  unwieldiness, 
and  adaptation  to  the  lahoiirs  of  coarse  Sum 
draught.   See  the  articles  Ox  and  Oatvlb. 

BULLAGB-TBBBr-bolanically  Fnmm  immtt' 
tia.  A  wfld,  deciduous  fruit-tree,  of  the  plum 
genus.  It  grows  indigenously  in  the  hedges  and 
woods  of  Gre^  Britain :  it  usually  attains  a 
height  of  about  twenty  feet;  its  brandiea  are 
round,  irregularly  spreading,  and  generaQj  tip- 
ped with  straight,  sharp  thf  rrjs ;  [t~  blossoms  are 
white  and  rosaceous,  and  appear  in  April ;  and 
its  fruit  varies  in  both  sixe  and  flavour  according 
to  the  varieties  of  the  traer-«Nne  ia  mcee  ee 
less  good  when  dressed,  but  most  becomes  much 
drt  r:  rated  when  not  eaten  immediately  atter 
being  gathered.  The  buUaoe-tree  is  sometimes 
planted  for  otnamemt  in  dmtbberisi.  Iha  priA- 
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cipal  fftrifltics  of  it  vn  the  wliite,  the  bladr,  and 

the  red. 

BULL-BA ITING.    Sec  Baxtuto  Of  Aniiuul 

BULL-DUO,  SeeDoo. 

BVLLBir.    HemiMtolkt  freed  fkvm  tbe  bark. 

BULLFINCH, — scientifically  jPyrrAu/a.  A  ge- 
nus of  singing-Mid?,  of  the  fringillidaa  family. 
The  common  Bpecies,  Fgrrhvla  vulgwrU,  is  sia- 
tiduoy  itt  hum!  parte  of  Gnat  Bcitidn,  end  ki 
manj  of  the  northern,  wcatoni,  and  central  parte 
of  continental  Euro{)i  \  In  it  occurs  only  as  a  bird 
of  passage  in  the  countries  of  southern  Europe. 
It  abounds  in  the  mountain  foreeta  of  Germany  ^ 
it  prefers  the  gudene,  orohardii  grovee,  hedges, 
and  fiTnall  plantations  of  Britain  to  moorliinds, 
commons,  uplands,  or  other  waste  and  uninlui- 
bited  tracts  ;  and,  though  an  universal  and  de- 
served fittoorito  Ibr  both  ite  beantyand  ite  eoag, 
it  works  much  havoc  among  some  of  our  choiccet 
wild  plants,  and  conducts  a  Tiiischievou'?  prnda- 
tury  warfare  against  the  oruhardist  aud  tiie  gar- 
dcaer.  It  feede,i&  winter,  oiiflaedi^berijM»aad 
hips;  and,in  epriiig,oii^AMr«i4mde  of gooee- 
berries,  cherries,  plums,  apples,  and  medlars, 
sometimes  making  such  unsparing  devastation  as 
to  tetroj  ail  possibility  of  ft  crop.  Tbe  male 
bird  is  velvet  black,  with  a  tinge  of  purple,  in 
the  head,  wings,  and  tail  ;  tine  Lluish  grey  in  the 
back  of  the  neck  and  of  the  body ;  white,  in  the 
rump ;  roseate,  in  the  dieeke,  throat,  oheet,  and 
ndes;  and  pialdeb-white,  in  the  margins  of  the 
greater  wing-covert .s.  The  female  is  much  duller 
ia  the  genenl  hues  of  her  plumage,  and  has  only 
e  fiuat  tinge  of  the  roseate  colour  in  the  chest. 
The  nest  of  the  buUfinob  ia  UiHallj  oooetrooted 
among  low  thick  bushes  or  underwood,  or  on  the 
flat  foliage  of  a  spruce  or  a  silver  fir ;  and  con- 
iMti  of  a  basis  of  birch  twigs  or  other  timber- 
spray,  and  %  abaUmr  baikot  of  flexible  radieal 
fibres.  The  eggs  are  four  or  five  in  number,  pale 
blue,  spotted  and  streaked  wit!\  pale  orange 
brown.  The  bullfinch  has  naturally  a  soft  and 
plaintive  cdl-note^  inaudible  at  a  little  dielance, 
and  not  melodious  enough  to  be  entitled  aong ; 
but  he  is  a  brilliant  imitator,  and  possesses  a 
powcrtui  memory  i  and  he  can,  with  comparative 
ciM^  be  neountely  tanght  oitber  tbe  nafeual 
notea  of  some  of  our  fiaect  ainging  bird%  oar  ionie 
of  the  most  melodious  of  our  artificini  nirs.  He 
ia  easily  tamed  alao,  and  aaaj,  in  a  few  days,  be 
Bale  a  baiifiar  pet  of  tbe  houehold  nursery. 

BULLIMONG.  A  mixed  crop  cf  oats,  pease, 
and  vetch'  ?.  CM  Tusscr,  in  his  'Five  Hundred 
Points  of  Good  liuBbandry,*  says, 

"Where  water  all  winter  anrtoyefb  too  much, 
Beitow  not  thy  wh«at  upon  land  that  is  such; 
But  rather  sow  oats  or  else  bulhmong  there, 
Qrey  pesssl,  or  rundvals*  frtcfaes,  or  tare." 

A  recorded  settlement  of  accounts  between  the 
Rev.  John  !\Ieadow<?  and  one  of  his  tenants  in 
i'jGl,  says,  "bhorter's  hay  and  come  this  yeare 
was  all  paid  in  kinde.  All  tiiat  be  ought  me  be- 
L 


fore  lias  oiz  poond^  of  wbiob  I  have  reeeived 
three  oombe,  two  buebels,  one  pecke  of  bulli- 
mong,  and  all  the  baj  that  now  liea  in  the  old 
bame." 

BULLING.  The  pairing  of  the  cow  with  the 

bull.   See  the  article  Bkebdimo. 

BULLOCK.    See  Boll,  Ox,  and  C'ATTi.r. 

BULLRUSH, — botanically  Hcirpu^  LacvutrU, 
A  perennial,  aquatic,  cyperaoeoue  pbint,  <tf  the 
dldhnuih  genus.  It  grows  in  streams,  dear 
ditches,  pondfi,  and  borders  of  lakes,  in  many 
parts  of  Great  Britain,  usually  attains  a  height 
of  about  six  feet,  and  produces  its  apotaluus 
flowers  in  July  and  Augtist.  It  is  etricUj  eimi- 
lar,  in  both  Iwtanical  character  and  general  ap- 
pearance, to  the  common  clu1>-rushes  of  peaty 
heaths  and  mountainous  heatUe ;  except  that  it 
ia  «o  gigantae  ae  to  meaeore  foet  for  thnr  incbee. 
It  is  used,  in  manufactories,  for  making  mats, 
hottoni^  <'>f  rufih-bottoniefl  chiiirs.  and  other  sim- 
ilar articles  i  and  it  can  be  turned  to  excellent 
aooonnt  for  various  purposes  on  a  fann.  The 
name  bullrush  is  aometinics  appli^  also  to  the 
useful  British  species  of  the  t^pha  genus.  6ee 
the  article  Ci^t's-Taiu 

BULL'S'FOOT.  SeeOoimroov. 

BULLWBBD,— botanically  Ctniaurea  Nigra, 
An  indigenous  perennial  rn  if  i  d  weed,  of  the 
knapweed  genus.  It  abounds  in  many  of  our 
paateuree;  It  ia  common  on  the  ndes  of  our  roads  , 
and  it  too  frequently  inftste  our  oom-fieUe  and 
disgraces  our  husbandry.  Its  stems  are  round, 
streaked,  hoary,  and  usually  about  12  or  18  inch- 
es in  height ;  its  root4eaves  are  oblong  tmd  en- 
tire ;  its  etan4eaves  are  cat  or  divided ;  its 
flowers  have  a  purplish  colour,  resemble  ihc  blue 
bottle  or  sweet-sultan  in  shape,  and  appear  trorn 
May  till  August;  and  its  seeds  are  small,  oblong, 
reddieh,  and  partlj  hairjr.  Thie  annoying  plant 
has  many  popular  names, — among  others,  oodc- 
heads,  black  knapweed,  and  black  matr<-now. 

BUMELIA.  A  geuus  of  shrubs  aud  treee,  <tf 
tbe  eapota  tribe.  Tbe  eenated  epeoiee,  Bmdm 
serroUa,  Ir  a  hardy  deciduous  fruit  fhrnb,  intro- 
duced from  Missouri  in  1812,  usually  attaining  a 
height  of  about  twelve  feet,  and  producing  an 
edible  oleaginona  fruit  of  tiie  aame  fiunily  aa  the 
medlar.  The  tough  species,  Bumdia  Unax,  fo»> 
merly  Sideroxyhn  temx,  is  a  hardy  deciduous 
timber»tree,  of  about  26  feet  in  height  intro- 
duced about  eighty  years  ago  from  Caraiobk— 
The  redinate,  the  wooUy-leaved,  the  oblong- 
leaved,  and  the  boxthnrn  like  species,  are  hardy, 
North  American,  deciduous,  ornamental  shrubs, 
of  from  thiee  to  about  twelve  ieet  in  height,  all 
producing  white  flowere  in  the  lattor  part  of  ium- 
iner  or  early  part  of  autumn. — A  number  of  ten- 
der species  have  been  introduced  to  Britain,  prin- 
cipally from  the  West  Indies  and  two  of  these, 
IhmitUani^uA  Bumdia  miio^dim^w 
esteem  as  timber-trees  in  their  native  country. 
Upwards  of  a  dozen  other  specioB  are  Icnowa  to 
botanists. 
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BUKOH.   See  Vuxoint)  Fmou,  Favi9»  and 

PliOWBB. 

BUlilAS.  A  small  genua  of  herbaceous  plants, 
of  the  cradlin'OQa  ftmilj.  The  oriental  species, 
Buniat  orienUUitf  is  a  native  of  the  Levant,  and 
was  introduced  thence  to  Britain  in  the  former 
part  of  last  century.  It  is  a  hardy  perennial, 
and  has  challenged  attention  as  a  forage  agrioul- 
toral  plant.  It  tunaHy  gtowa  to  the  height  of 
about  twenty  inches ;  its  branchep,  leaves,  and 
general  habit  uf  herbage  are  somewhat  similar 
to  those  of  the  wild  chiccory ;  and  its  flowers  are 
yellow,  and  appear  from  Hay  till  Jolj.  It  was 
tested  as  an  agricultural  plant,  and  compared 
with  other  herbage  plants,  in  the  W«>bnrn  exper- 
iments; and  was  found  to  be  well  adapted  for 
mowing,  to  be  leM  prodnctiTe  than  ehiooory,  and 
to  contain,  bulk  for  balk,  the  same  proportion  ctf 
nutritive  matter  as  red  clover. — ^The  erucage 
species,  Jiunias  eraoago^  was  introduced  from 
Austria  in  1040.  It  !•  an  aunual,  growa  to  tiie 
same  height  as  the  oriental  speciei^  and  flnran 
in  June  and  July.  Its  branches  are  numerous 
and  spreading,  and  incline  toward  the  ground; 
ita  leaves  are  glaucoiu,  deeply  divided,  and  al- 
most Uke  those  of  swine's  cress;  and  its  flowers 
are  small,  pale-yellow,  and  produced  singly  from 
the  wings  of  the  leaves  toward  the  extremity  of 
the  branches. — The  only  other  species  at  present 
ranked  as  a  hnnias,  is  the  rough  species,  an  an- 
nual from  Portnf;;al;  and  other  plants  formerly 
classed  under  this  genus  are  now  afisi^^ned  to  the 
genera  muricaria,  octhodium,  and  euclidium. 

BUNTUM.  See  Babvh-Kvv. 

BUNS.  Cylindrical  stems  of  any  kind;  but 
particularly  the  stems  of  hemp  freed  from  their 
bark. 

BUNT.  Bee  Sxvt  and  jBeinnni. 

BUPALUS.  A  genus  of  insects,  of  the  moth 
trilw.  One  of  the  species,  Bupalvs  piniarivs,  in- 
fests our  pine  woods,  and  often  commits  great  do- 
pradations  npon  the  Sootch  pine  and  the  spraee 
fin.  Towaids  the  close  of  last  century,  it  made 
enormous  havoc  in  the  pine  forests  of  Bavaria, 
Saxony,  and  Pomerania;  and  in  1832-3,  it  ut- 
terly destroyed  alxrat  one  hnndred  ftoves  of  fir^ 
trees  in  the  forest  of  Hagenau  near  Sttasburg. 
Its  eggs  are  laid  on  the  foliage  and  ppray  of  the 
trees ;  and  its  larvso  are  hatched  in  from  four  to 
six  weeks,  and  grow  and  eat  till  their  transmuta- 
tion into  dnyaalides  late  in  autumn.  The  inseet 
usually  appears  in  June.  The  male  is  small  r 
than  the  female ;  his  body  is  very  slender,  and 
about  six  lines  in  length ;  his  wings  expand 
about  an  indi  and  ahalf;  his  vpper  vrings  aie 
dark  browm,  with  a  dull  yellowish  triangular 
spot  on  each ;  hif  uvA^r  win,'^^!'  nre  yellowish- 
white,  dotted  with  dark  brown,  and  crossed  pos- 
terioriy  by  two  bands;  and  his  antennn  aie 
brownish-black,  and  deeply  pectinated.  The  fe- 
male is  so  dissimilar  to  the  male  as  to  be  very 
liable  to  be  mistaken  for  a  different  species ;  her 
upper  wings  have  a  ground  colour  of  rusty  yel- 
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low,  with  two  tight  brown  cross  stripes  ;  her  oa- 

der  wing;s  are  oin>jlar  to  those  of  the  male,  hut 
have  the  markings  imperfect  and  indistinct ;  and 
her  antenna  are  simple  and  fiKfbrm.  The  lam, 
in  its  earlier  stages,  is  green;  but  afienrardf  , 
acquires  five  longitudinal  stripes,  the  dorsal  one 
white,  and  the  others  white  with  a  greater  or 
less  degree  of  yellow  tinging.    When  youag, 
it  merdy  bieahs  the  epidomis  of  tiie  pine  aiS  i 
fir  leaf;  but  vrhrn  full  grown,  it  eats  the  entire 
leaf.    The  latviu  arc  fondest  of  young  trees;  bat 
they  do  not  travel  in  search  of  food ;  fur  when 
th^have  eaten  npail  tiie  fidiagetrf'agrovew  [| 
district,  any  of  their  number  which  are  not  resdj  1 1 
for  transmutation  into  chrysalides  perish.         j ' 

BUPLEUBUM.  See  Ha&e's 

BUR.  The  rough,  prickly,  adhesive  sesd^ies^ 
sel  of  the  burdock.    Bee  BvBoooK. 

BURDEN.  A  load,  an  impost,  or  a  resem-  ^ 
Hon  of  property.  In  its  literal  sense  of  a  kad,  . 
a  burden  to  any  heavy  mass  of  matter  bone 
by  man  or  one  of  the  lower  itHT^tiT? ;  and  hence 
all  brutes  which  are  accustomed  to  carry  leads 
are  called  beasts  of  burden.  In  the  sense  of  an 
impost,  a  bvrden  to  a  tax  upon  industry,  or  a 
legal  exaction  from  the  profits  of  tobour ;  aind  is 
the  8en<^c  nf  a  reservation  of  property,  it  is  i 
stipulated  or  enforced  deduction  from  the  in- 
come of  an  estate. 

BUBDOOK,->botanicaIly  Arettum.    A  gaam 
of  herbaceous  pbants,  of  the  thistle  division  of 
the  composite  tribe.     The  smooth  -  leaved  or 
greater  species,  Arctium  la^^  or  Arainm  tuttjn*,  • 
to  a  Uennial  weed  of  Qieat  Britain.   It  aboonds  il 
in'  many  waste  places,  and  is  not  unfreqnent  bj 
the  sides  of  roads  and  in  similar  situations.  It? 
root  is  simple,  spindle-shaped,  externally  browa, 
and  internally  white ;  Ita  stem  to  iuooidsttt,  nr  ' 
mose,  and  about  3  or  3^  feet  high ;  ita  leaves  are 
cordate,  undulated,  very  large,  dark  green  above,  ; 
whitish  below,  and  standing  on  long  footstalks; 
Ita  flowers  consist  of  purple  unifcrm  florets,  sre 
produced  in  terminal  panicles,  and  appear  io 
July  and  August;  and  its  fructification  cotnpri?<"« 
a  punctured  receptacle,  rough  and  prickly  seed- 
downs,  and  quadrangular  seeds,  and  to  ezteiMify  i ' 
armed  all  over  with  adhesive  prickles  which  make 
it  stick  to  the  clothes  of  passers-by,  and  render  it 
an  implement  of  frolic  and  mischief  in  the  plajs  ^ 
of  children.  The  roots  contain  inuline ;  and  the  h 
stems  and  leaves  oontain  nitrate  of  potash.  The  ii 
roots  and  seeds  possess  diuretic  pr<:>pertie8,  and  ! 
i  are  .laid  also  to  determine  to  the  surface  without  ' 
exciting  nausea  or  increasing  irritation.  They  | 
have  aptooe,tfio<^anobaouieottevinthepb8r>  |{ 
macopccia ;  and  the  roots  arc  used  in  deo^rti-n 
by  the  pe:\"'nntry  of  the  south  of  England  as  an 
antiscorbutic.   The  leaves  are  employed  in  mak-  | 
ing  the  green  dder  ointment,  whidi  has  hag  : 
been  much  used  by  farriers. — The  woolly-beaded 
species,  Arctium  bardana  or  Arctium  tomfiUoxuri. 
is  also  a  biennial  weed  of  Great  Britain ;  and  ^ 
grows  in  nmilar  ntQationsb  and  bas  wntlar  J 
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luibite,  appearanoe,  aud  height,  to  the  smooth- 
ktfed  Bpeoies.  Both  are  very  oumbroas  weeds, 

endowed  with  very  prolific  powt-rs  of  propa).^:i- 
tion,  and  makiug  war  of  rxnctly  the  same  kind 
upon  farmers  as  docks  aad  ilie  larger  thistles ; 
and  thej  require  io  be  oomlMied  hy  stubUng,  m 
U  to  prevent  their  going  to  seed. — Another  spe- 
cie?, cnlk'd  the  stnaller.  j^rowingj  to  the  height  of 
about  two  feet,  is  common  as  a  biennial  weed  in 
aome  oilier  ooantrieB  of  Biuope. — Buidook  U 
also  the  popular  name  of  a  curious  annual  grass, 
about  a  foot  in  iisual  height,  which  was  intro- 
duced to  Qreat  Britaia  from  the  East  indies  ia 
tbehtter  put  of  lack  oentitrjr.  Tliie  gum  oon- 
itiCtttM  %  genu  of  itwl^  and  is  allied  by  Lin- 
nrens  Cenchrus  loppaeeuM,  and  by  Deevftux  CW 
totheca  Ittppaoea. 

BUADOCK  (Smau).  See  BirawEED. 

BUBCHLABT.  A  term  in  oriminel  law,  inp- 
posed  to  be  derived  from  the  German  hurg,  '  a 
houso,'  and  Jarron,  '  a  thief,'  ur  the  Latin  latro. 

11  is  de&ned  to  be  a  breaking  aud  entering  the 
nttiisioii^ioaw  <if  aaothw,  in  the  night,  witil  in^ 
tcnl  to  commit  some  felony  within  the  same, 
whether  such  felonious  intent  be  executed  or 
not.  This  is  the  modem  signification  of  the 
temi,  whleh  fonnerly  applied,  also,  to  the  Inreak- 
ing  into  a  church,  fort,  or  town ;  and  the  break- 
ing into  a  church  is  said,  by  Sir  William  Black- 
stone,  to  be,  undoubtedly,  burglary.  Both 
breaking  and  entering  are  considered  neoeesary 
to  constitute  the  offence.  The  opening  a  door 
or  window,  picking  a  lock,  or  unlocking  it  with 
s  key,  raising  a  latch,  or  loosing  any  fiutenings, 
oonstitotes  a  breaking.  likewiie,  knooking  at 
the  door,  and,  on  its  being  opened,  rushing  in, 
has  been  so  considered.  So,  if  a  lodger  in  the 
!ame  house  open  and  enter  another's  room  ;  or  if 
a  servant  conspire  with  a  robber  and  let  him  into 
the  home,  it  will  he  aaoh  a  breaking  of  the 
house,  as,  if  done  with  intent  to  commit  a  felony, 
wiii  be  butf^lary.  The  breakiut^  ami  entering 
most,  however,  be  in  the  night,  to  make  it  bur- 
glny;  end,  aoooiding  to  Lord  Hale*e  opinion,  if 
thm  be  enough  of  daylight  in  the  evening,  twi- 
light or  dawn  for  discerning  a  man's  face,  it  will 
Oct  be  burglary.  But  this  does  not  extend  to 
ooonUght,  since  nidi  a  construotion  would  le- 
sine  impunity  to  many  burglaries.  The  break- 
ing open  of  a  bam,  shop,  shed,  or  other  bulIJing, 
ia  not  burglary,  unless  it  be  appurtenant  to  a 
dwcUing-houM.  A  chamber  in  a  college,  or  in 
the  London  innc  of  court,  is,  for  this  purpose, 
con«idered  t  j  be  a  mansion  h-mse.  The  Uritish 
statute  7  &  8  Geo.  IV.,  cap.  29,  makes  the  punish- 
ment death ;  and  this  ctatnte,  porsning  that  of 

12  Anne,  cap.  7,  makes  the  committing  a  felmy 
in  a  house,  and  breaking  out  of  it  by  night,  Vnr 
glar)'.  This  statute  of  Geo.  IV.  also  alters  the 
de&mtiuu  of  the  crime,  by  substituting  dwelling 
for  manrtim^lioiue.  Itabod^neewhatiheUhe 
considered  as  part  of  the  house,  saying,  that  no 
building  within  the  same  curtilage,  and  ocou- 
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pied  witli  the  dwelling-houae,  shall  be  deemed  a 
part  of  it  for  thie  purpOM, '  nnleis  there  ehall  be 
a  communication '  with  the  house  '  by  means  of 
a  covered  and  f^n closed  passage.'  This  act  also 
provides  that,  '  if  any  person  shall  break  and  eti- 
Itra  hooae  and  cteal,"  dee.,  or  "  shatt  steal  any 
property  in  any  dwelling-house,  any  person 
therein  beiiiff  put  in  fenr,''-  or  "  shall  steal  to  the 
value  of  £5"  he  shall  suffer  death ;  aud  it  docs 
not  appear,  by  Mr.  CoIUot^s  edition  of  the  crimi- 
nal statutes,  182b,  that  any  diatinotion  is  made, 
in  this  Rection,  as  to  the  offence  being  by  day  or 
night.  This  crime  is  punishable,  under  the 
French  code  (PenaL  Ub.  3^  tit.  2,  c.  2,  s.  1,  Ko. 
381,  383),  either  by  death  car  bj  hard  labour  for 
life,  aoo(ading  to  the  circmnatancei  of  aggrava- 
tion. 

BURGUNDY  PITCU.  The  resin  of  the  Nor- 
way spnioe  Ur.  It  ia  ohteined  by  making  inci- 
sions through  the  bark  to  the  alburnum.  Flakes 
of  it  are  formed  by  cnncrrtiitn  at  the  edt^'S  of  the 
wounds ;  they  are  detached,  and  iresh  iuci£iuu£ 
made^  once  a  fortnight  during  cummer,  and  they 
are  melted  with  water  in  large  boilers,  and  after- 
wards strained  through  coarse  cloths  under  a 
press.  The  greater  portion  of  the  Burgundy 
pitch  brought  to  Qreat  Britain,  is  imported  in 
casks  from  the  neighbourhood  of  Neufchatel. 
An  adulterated  kind  of  it,  or  artificial  imitation, 
is  very  generally  sold  in  the  shops  under  the 
name  of  common  Burgundy  pitch ;  but  this  may 
easily  be  distinguiihcd  by  its  firiability,  and  by 
its  want  of  the  proper  odour,  unctuoBity,  and 
viscidity.  The  genuine  sort  somewhat  resem- 
bles yellow  resin,  but  is  opaque,  unctuous,  and 
agreeably  fragrant.  Burgundy  pitch  is  some- 
wbnt  extensively  used  by  farriers  in  some  of  thuir 
uiutniunts,  aud  especially  in  making  *  charges  ' 
and  strengthenii^  plasters. 

BURNBAKINO,  or  BvainaATiiro.  See  Faslnu 
and  BriixiXG. 

BURNET,  —  botanically  Poterium.  A  genus 
of  evergreen  herbaceous  plants,  of  the  rosaceous 
tribe.  The  common  or  Sanguiflorba  qwoies, 
Pot&rium  Mtnffuuorba,  constitutes  a  large  portion 
of  the  natural  herbage  of  the  South  Downs,  and 
grows  wild  on  other  chalky  hills  of  England ;  it, 
at  the  same  time,  posMsses  condderaUe  impor- 
tance in  cultivation  as  both  a  salad  and  a  forage 
plant;  and  it  gives  the  botanical  xvxm<:  p  terium 
or  '  cup  *  to  the  whole  genus,  iu  consequence  of 
its  being  used  in  cod  tankards  crcooJing  drinks. 
Its  stem  is  angular,  smooth,  and  leafy,  and  Qsoally 
attains  a  height  of  about  two  feet ;  its  leaves  are 
smooth,  pinnate,  aud  glaucous  -  green ;  and  its 
flowers  are  green,  aud  appear  in  July, — aome  of 
them  barren,  and  having  elegant  crimaon  stamens 
?;ome\vhat  like  silk  tassels. 

The  leaves  of  thip  plant  nrc  n?cri  in  Eritain 
both  a  winter  aud  a  spruig  suiad,  aud     u  umuii 
coUnary  hob;  and  is  iBTnyhigh  esteem  as  a 
salad  among  the  French  and  the  Italians, — so 
high  indeed  among  the  Utter,  that  an  Italian 
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proverb  tffirme  it  to  be  owential  to  vtery  good 
Bakd.  It  tastes  and  smeUa  like  cucumbers,  and 
is  therefor?  used  to  flavour  other  siilads ;  and 
produces  slightly  ohccriag  and  even  exhilarating 
eifooto.  It  utmrally  delights  ia  eakuMOi  toil, 
yet  thrives  in  either  sandy  ground  or  fino  gravel; 
and  it  rcqniros,  within  tho  garden,  to  hn  culti- 
vated in  some  kind  of  decidedly  light,  and,  if 
poinble,  ealoareoug  soil,  both  poor  and  dry.  A 
imallbed  of  it  is  suffioioiiAftr  afrniiUj;Midtlits 
ought  to  ho  Fclcctcd  in  some  exp()8ed  spot;  and, 
if  naturally  loamy  or  othpnvi<=iP  rich,  it  ought  to 
be  largdy  impoTerighcd  with  au  iutermixture  of 
dudk,  brieklayer*B  nbbiflh,  «r  sand  and  gnmL 
IrVlien  propagated  from  seed,  it  may  be  sown 
ci*h  r  in  autumn  as  soon  as  the  seed  is  ripe,  or 
iu  any  open  weather  between  the  latter  part  of 
FebmaTj  «oA  tho  «nd  of  May ;  but  wlieii  soim 
in  spring,  it  is  liablo  oitlMV  to  fail  or  to  Ke  m- 
epning  till  the  following  year.  It  may  be  «own 
either  broadcast,  or  in  drills  six  inches  asunder, 
but,  in  either  case,  not  more  than  half  an  inch 
deep.  The  plants,  when  two  or  three  inohetin 
height,  Tnny  bo  thinned  to  distances  from  one 
another  of  six  inches ;  and,  when  ftilly  matured, 
they  should  bo  oeeHkmaUy  oat  down  in  summer, 
to  promote  the  growth  of  yoong  shoots.  Slip*  or 
partings  of  thf  mots  may  also  1x}  used  for  propa- 
gating salad  burnet ;  and  these  should  be  planted 
in  September  or  October,  and  occa&ionally  watered 
till  they  become  fbHy  established. 

Common  bumet,  as  a  forage  plant,  was  at  one 
time  extolled  aa  of  wondrous  value,  but  has 
proved,  from  manifold  experiment  and  prolonged 
trial,  to  bo  of  bat  Kmited  and  oomperatively 
small  importance.  It  was  brought  into  notice 
as  an  agricultural  plant,  about  the  middle  of  last 
century,  by  Mr.  Booque  of  Walbam-Qreen ;  and 
it  made  l^e  same  kind  of  MMtioii  among  the 
agriculturists  of  England,  whioh  the  fiorin  of  Dr. 
Richardson  made  at  a  later  period  among  the 
agriculturists  of  Ireland.  Even  in  one  of  the 
beet  known  works  of  the  justly  celobntod  Attfaur 
Young,  published  to  late  as  the  year  1804,  so 
singularly  laudatory  a  passage  respecting  it  as 
the  foUowiug  occurs : — "  Bumet,  I  am  fuUy  per- 
taaded,  will  prove  a  very  great  acquisition  to 
husbandry  on  many  aooonnts,  bat  more  particu- 
larly for  the  following  reaBons  Bumet  is  a  good 
winter  pasture ;  consequently  it  will  be  of  great 
service  to  the  fanner,  as  a  constant  crop  be  may 
depend  npen,  and  tluit  witiumt  any  expenae  for 
seed  or  tillncrc  after  the  first  sowing.  It  affords 
both  com  and  hay.  Bumet  seed  is  said  to  be  as 
good  as  oats  for  horses.  I  know  they  will  eat  it 
v«fy  well;  jndge  then  the  "valae  of  an  aero  of 
land  which  gives  you  at  two  mowings  ten  qu;Lr 
tcrs  of  com  and  three  loads  of  hay.  The  seed 
indeed  is  too  valuable  to  be  put  to  that  use  at 
present ;  though  it  multipUee  ao  ftst,  that  I  doabt 
not  but  in  a  few  years  the  horses  will  be  fed  with 
it  It  will  bear  pasturing  with  sheep.  It  makes 
good  buttt-r.    It  never  blows  or  hoves  cattle. 


It  win  flooriah  upcn  poor,  light,  sandy,  stony, 
shaltery,  or  chalky  land.  Bumet,  after  the  fint 
year,  will  weed  itself,  and  be  kept  clean  at  Httk 
or  no  expense.  The  cultivatioo  of  boiaet  ii 
neitiier  hanadoas  Bor  oxpeodvo;  if  Uia  ludbs 
prepared,  as  is  generally  done  for  a  crop  of  tur- 
nips, there  is  no  danger  of  any  mi^cnrrincr.  an^ 
any  person  may  be  supplied  with  the  best  seed 
at  6d.  per  pound."  But  the  only  truly  vakaUe 
propertfeaofbametaaanagiiealtanl  plaataie 
its  adnptntion  to  very  poor  soils,  its  sturdy  re- 
STStarK  0  '  t  the  severest  frosts  of  winter,  and  iti 
yielding  early  spring  herbage  to  stock.   Both  ia 
weight  of  piodaoo  and  in  proporlloB  of  nuMiliw 
matter,  it  is  much  inferior  to  the  clovers  and  tc> 
other  leguminous  herbage  plants.    When  made 
into  hay,  and  when  unmixed  with  other  herbage, 
it  18  oooxae  and  UDpaktaUa.  Bven  in  ftaaaoso- 
lent  or  growii^  state,  if  uneombined  with  granes 
or  clovers,  it  is  rejected  by  fill  animals  except 
when  they  are  voracious  with  hunger.    It  is 
tonA  and  pro^tably  grown  by  stodt  teONtl, 
particularly  by  uphiid  sheep  fttimm,  as  aa  im- 
portant element  of  fuKi  in  tho  pcnrcc  nnd  pinch- 
ing season  of  early  spring ;  it  enjoys  a  jntt  re- 
putation as  tte  very  best  adapted  of  all  known 
forage  plants  for  maintaining  a  winter  verdun^ 
and  resisfing  the  sevcr^^'^t  fro«t??  in  blm'^  and  er- 
posed  situations ;  and  when  grown  mixedly  with 
the  grasses  of  hiU  pastures,  it  is  always  e^en 
ekaa  to  the  grouid  by  Amp  aad  oaM]^  and  ii 
believed  to  exert  upon  them  the  influences  of  n 
tonic  and  an  aromatic.    When  intended  for  hnj 
on  low  grounds,  or  for  summer  pasture  on  up^ 
lands,  it  oaght  to  be  mizod  witii  bob«  of  the 
grasses  or  with  white  clover;  and,  when  grown 
on  very  poor  chall^  soils  as  the  most  profitable 
herbage  likely  to  be  supported  by  their  soai- 
sterility,  it  ought  to  be  oorabined  with  eciiMNl^ 
loa  crus-galli  and  small  quantities  of  BohedonoilS 
pratensis  and  perennial  fescue.    About  three 
pocks  of  burnet  and  one  bushel  of  eohinochloa 
ems  gsHi  are  snitable  for  an  aero;  and  the  pro- 
per time  of  sowing  is  ApriL   Mr.  Young  rsostt' 
mends  that  about  a  bushel  of  bumet  per  acre 
should  be  sown  in  April,  with  either  barley  or 
oats,  and  oov^ed  at  two  harrowings;  and  be 
teaches  abo  that  it  may  ba  sown  with  hnckwhsst 
in  May. 

Several  varieties  of  the  common  burnet  are  in 
cultivation,  particularly  two  with  respeciivdy 
smoother  and  kss  smooth  lenfiss,  and  n  timd 
with  larger  seeds  than  either  of  these  two  ;  bat 
all  arc  inconstant  and  merely  seminal — The 
sweet  hybrid,  the  polygamous,  and  the  agruconj- 
leaved  qwoies,  all  hardy  herbaeeous  species,  the 
first  from  France,  the  seccmd  from  Hungary, and 
the  third  from  Spain,  are  occasionally  grown  in 
British  gardens  as  ornamental  plants.  The 
tailed  qpeoiee  and  the  priddy  species,  bott  «dt 
evergreen  shmbe,  the  former  from  the  Canaries, 
and  the  latter  from  the  Levant,  may  be  Diet  with 
in  some  British  greenhooses. — JSmitlL — MiHer.-' 
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LomJhn.—'Mawt. — JftZTt  ffuthndty. —  Toung't 
FartMr's  Calendar. — Lowest  Agriculture. — Doyle^t 

tUmens  CotajtUu  Fanner. 

BUBKET  -  8AXIPRA0B,  ^-botenicftOy  Pim^ 
fimdh.   A  gemit  <tf  hardj,  herbMeotis  plants,  of 

the  umbellifero'!?  family.  Three  perennial-rooted 
species  grow  indigenouelj  in  Bnglandi  six  per- 
cmiidrcooldd  spooisfl  hvw  b66B  IntrodiMod  fttM 
varkiit  perte  of  Europe ;  and  one  biennial  spe- 
cies, the  round-leaved,  has  been  introduced  from 
the  Caucasian  mountains.  The  great  species, 
Pimpinella  magwi,  grows  naturally  in  woods,  and 
Ml  the  ad^  of  banks  iMtr  hsA^  in  wrenl 
parts  of  England.  Its  stems  ramify  into  four  or 
tive  V<rr\nches;  its  luwcet  leaves  consist  each 
of  tixrue  pairs  uf  heart-shaped  leaflets,  and  a  ter- 
ininttthif  odd  ono, — the  leaflets  tbttrpif  sawed, 
and  sitting  close  to  the  midrib ;  the  leaves  of  the 
lov?er  part  of  the  stems  nre  similar  in  shape  to 
the  preceding  but  smaller;  the  leaves  of  the 
bnadMH  tre  trifid  iad  ihort ;  and  its  flowen 
have  a  friuts  oolottr,  are  prodaoed  in  small  oom- 
po'ind  uml^elf!  at  the  ends  of  the  branches,  and 
bioum  irum  June  till  August.  A  seminal  variety 
of  this  speei6S»  iritii  led  flowsfs,  frequently  rises 
ia  mixture  with  the  normal  plant ;  and  a  perma- 
nent variety  with  cut  leaves,  P.  in.  di'^itda,  wa^^ 
introduced  about  forty-five  years  ago  from  conti- 
nental Bttiope.— The  saxifrage  species,  Pimpi- 
neRamm^Tefga,  grows  naturally  on  dry  paatoiH  in 
many  parts  of  Great  Britain.  Its  stems  are 
nearly  a  foot  in  height,  and  send  oat  three  or 
four  slender  branches;  its  lower  leaves  oonaist 
eaoh  of  four  pain  of  romidiBh  leaflets  and  a  ter* 
minating  odd  one ;  and  its  umbclg,  flowers,  and 
goeds  are  smaller  than  those  of  the  preceding 
species. — The  cut-leaved  species,  PimpineUa  du- 
mtOy  grows  satoraUy  in  dry  gntvdly  pastores  in 
several  parts  of  England.  Its  stems  are  slender 
and  aWiit  fiftrrn  inchr-q  in  height ;  its  branches 
are  small,  and  have  a  narrow  trihd  leal  at  eacii 
joint;  its  lower  leaves  oomrist  eadi  of  live  or  rfx 
pairs  of  very  deeply  cut  leaflets,  and  a  terminat- 
ing odd  one  ;  and  its  umbels  of  white  flowers  are 
small,  and  consist  of  several  rays  standing  upon 
pretty  long  footstaDts. 

BURNING  OF  nEATR.    See  Hum. 

BOBJiriNQ  OF  LANJO.  See  Paam  and  Birmir- 
nro. 

BCIBNING  OF  LIMB.  SeoLtm. 

BURNS.  Bxooriations  and  influoaed  wounds 
iiiflivfed  upon  animals  by  fire.  They  sh  nil  he 
frequently  and  very  gently  washed  with  a  mix- 
ture of  equal  jmrts  of  lime-water  and  linseed  oil. 

BURNT-CLAY.  See  AsHM  and  Bvhr-JBaiivb. 

BURNT-EAR.   See  Bhato  and  Smut. 

BURNT-EARTH.  Calcined  and  incinerated 
coarse  soiL  It  is  frequently  confounded  with 
buttt  «lay ;  hut  majTy  in  vwrf  ease,  he  readily 
distinguished  by  its  containing  the  ashes  of  ve- 
getable matter.  The  burningr  nf  rlay  is  mere 
calcination ;  while  the  burumg  oi  earth,  in  the 


teehnioal  ssnso  of  tiie  phrase,  is  both  sakiaalion 
and  incineration.   See  the  artida  Fabuw  AIB 

BuK.MNo.  When  burnt  earth  is  applied  as  a  man- 
ure, and  made  the  subject  of  valuati(m|  it  is  al- 
lowed Ibr  aoeording  to  the  quality  of  the  oonstl- 
tutional  ingredients^  the  mode  of  burning,  and 
the  cost  of  labour  and  fuel ;  but,  in  a  frcncml  or 
average  view,  "  full  tillage  is  allowed  when  ap- 
plied on  ftlloir  or  turnips,  and  if  valned  belbrs 
pfodndng  «  erop,— and  hslf  tillage  after  one 
com  crop, — and  after  two  crops,  the  yaioation 
ceases." — Batfldon  on  lienis  and  2Hliag4». 

BUR- PARSLEY,  — botanically  Caucalit.  A 
genos  of  horhaoeotispiattli^  of  ike  nmbellifiBroas 
tribn.  The  broad-leaved  species,  CcncaJis  latifo- 
iia,  is  an  annual  weed  of  the  chalk  districts  of 
England,  and  one  of  the  most  remarkable  and 
hsndaomo  phnts  of  the  genns.  Its  stem  is 
branched,  usually  about  three  feet  in  height,  and 
armed  with  small  ascending  prickles ;  its  leaves 
are  rough,  yet  somewhat  glaucous;  its  flowers 
have  n  bright  reddish  pink  ooloar,  sm  Jafcgraely 
heart-shaped,  and  appear  in  July  and  Aogoat; 
and  its  fruit  is  armed  with  double  rows  of  pur- 
plish, straight,  rough  bnstles. — ^The  carrot-hke 
species,  <hneaiudeme9ubf,i»  also  anammal  weed 
of  the  chalk  fields  of  England.  Its  root  is  small 
nnd  tapering;  its  stem  is  branching,  bushy,  nnd 
about  18  inches  high;  its  leaves  are  nearly 
smooth;  its  flowers  are  rsd,  and  ^psar  in  Jane ; 
and  its  fruit  is  ohknig,  laq^,  and  fwj  hairy. — 

Both  of  these  pprcies  are  mere  weeds,  unfit  for 
conversion  to  any  other  useful  purpose  than 
manure,  and  requiring  to  be  pulled  up  before 
they  form  their  seed.  Several  hairdy  ezotie  annual 
Fprcic^  have  at  various  times  been  introduced 
from  the  '=hnrc«t  nf  the  Mediterranean  and  the 
mouutaim  ot  Oauca&us ;  but  they  possess  nei- 
ther beanty  nor  ittiBty* 

BUR- REED,— botanically  J^rpanimn.  A  ge- 
nus of  perennial,  aquatic,  reedy  plants,  of  the 
catVtail  tribe.  The  floating  species,  iypargani- 
tm  fioftms,  inhabits  the  fens  of  Bngland;  the  al- 
pine species,  S.  o^iNMs  the  pools  and  ditdies  of 
the  Scottish  mountains;  the  simple  species,  S. 
simpUx,  the  stagnant  waters  of  Britain ;  and  the 
branchy  species,  8,  mmnm,  the  ponds  and 
ditclies  of  Britain.  The  first  and  the  second  arc 
floating  plants ;  and  the  third  and  fourth  usually 
grow  to  the  height  of  respectively  20  and  25 
inehes.  All  ate  monoedouB,  creeping-rooted, 
and  smooth,  and  produce  apetalous  flowers  in 
July.  The  herbage  of  the  branchy  species  is 
softer  and  more  pliant  than  that  of  moet  of  the 
reedy  plants,  and  serves  well,  in  combination 
with  some  of  them,  for  the  purposes  of  package. 
A  strong  decoction  of  the  unripe  fruit  is  very 
astringent,  and  has  been  recommended  as  a  wash 
for  old  ulcers. 

BUBBOW.  AheaporsmallartifioialnMMiiid. 
"  Peat-burrows"  and  "  Btone-bnirows**  iN  ftmit 
iar  applica  tions  of  the  word. 

BUii-TRKK,  or  Bor  Tuee.    The  dilLr  tree. 
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BUKWEED. 


B  U]!l#  JtBDj-^botanioiily  Jmtkimn.  A  genus 
of  hardy  annual  plants,  of  the  amhrosia  division 
of  the  composite  tribe.  The  small  burdock, 
Xanthium  strumarium^  is  occasionally  found  on 
dunghills  and  fdeoes  «f  very  rich  moiii  ground, 
in  the  south  of  England.  Its  root  is  fibrous ;  its 
stem  is  solitary,  erect,  branched,  leafy,  coarse, 
shrubby,  and  about  three  feet  high ;  its  leaves 
are  heait^jhaped,  and  itand  on  long  ftotatelks ; 
and  its  flowers  arc  green  and  inconspicuous,  and 
appear  in  July  and  September.  This  plant  was 
formerly  used  as  an  antisoorbutic,  but  has  totally 
lost  iit  medicinal  rcputatioii.  Six  fpedea—tiiree 
of  th^  intexMtillg  to  the  botanist,  though  use- 
less to  the  economist — have  been  introduced 
from  other  countries.  Some  one  of  the  species 
was  used  by  the  Qieeks  to  prodaoe  ft  ytSkm  dye ; 
and  from  this  drewnstaiiae  anws  the  generic 
name  Xanthium. 

BUSH.  A  shnib,  or  a  mass  of  shrubby  plants, 
or  a  thicket ;  also,  the  box  of  the  nave  of  a  wheel. 

BUSH-DRAIKISra.  A  kind  of  draining  in 
which  the  drains  sre  filled  with  bushes.  See 
Dkainino. 

BUSHEL.  A  measure  of  capacity  for  grain, 
pulse,  frait,  and  many  othmr  kinds  of  dry  goods; 

and  particularly  the  ruling  or  basis  measure  of 
all  com.  The  standard  or  legal  btishel  in  Eng- 
land, firom  the  time  of  Henry  VII.  till  the  year 
1 826,  was  the  Winchester  bushel ;  and,  by  act  of 
pariiftiiient  passed  in  1097,  a  Winchester  bushel 
was  required  to  be  a  round  vessel,  with  a  plain 
and  even  bottom,  8  inches  in  depth  and  16^ 
inches  in  diameter,  and,  in  conseqacDce,  to  hvre 
a  capacity  of  21 50*42  cahio  inohea.  This  bushel, 
like  the  imperial  one  now  in  use,  contains  four 
pecks  or  eight  ^Ulon%  and  is  the  eighth  part  of 
a  quarter,  or  fortietii  pact  of  ft  load. 

But  besides  the  Wincheatw  or  legal  bushel, 
several  bubhels  of  ilifferent  dimensions  were  in 
use  within  certain  districts,  and  still  occasion- 
ally make  a  figure  in  the  statistics  of  dry  mea- 
sure. The  Abingdon  and  Andover  bushel  for 
all  corn  and  pnlse  contains  9  gallons  ;  the  Pen- 
rith and  Appleby  bushel  for  wheat,  rye,  and 
pi^a&e,  <x>n tains  16  gallons ;  the  Penrith  and 
Appleby  bushd  for  oats,  bailey,  bare  malt, 
and  mixed  malt,  contains  20  gallons ;  the  Car- 
lisle bnshel  for  all  grain  and  pii!?p  c  ntriiiis 
24  gallons;  the  Chester  bushel  for  wheat,  rye, 
and  some  other  prodnoe,  contains  38 gallons;  the 
Chester  bushel  for  oats  contains  40  gallons ;  the 
Dorchester  bushel  for  oats  and  malt  contains  10 
^Jlons ;  the  Kingston-upon-Thames  bushel  con- 
tains Sh  gallons;  the  Beading  and  Wycombe 
bushel  contains  8|  gallons ;  the  Stamford  bushel 
contains  in  gallons;  and  the  Falmouth  bushel 
oontains,  for  different  articles,  variously  16,  20. 
and  81  gallons.  The  legal  coal  bushel,  appointed 
by  sl«tuto  of  13  and  14  William  III.,  cap.  A,  to 
!)«  used  in  TiimiLm,  W<  s*  minster,  and  every  place 
within  ten  miles  of  these  cities,  and  generally 
used  throughout  England  prsTious  to  1886,  con- 


BUSHEL. 

tained  one  Windieater  bnslul  and  one  qosittf 

water,  or  2217*R2  cubic  inches,  and  was  nude  ' 
roTmd,  with  an  even  bottom,  and  IfVJr  inchef  ia 
diameter ;  and,  as  it  was  ordained  to  be  heaped  | 
up  in  the  fana  of  a  cone,  6  indiea  above  lbs  ' 
brim,  it  gave  a  space  for  the  coals  of  2814-9  ta- 
bic inches.   An  act  of  Henry  VTT.  required  each 
of  the  eight  gallons  of  the  legal  or  Winchester 
bushel  of  wbest  to  v^h  8  ponnda  troy,  tin 
pound  weighing  12  ooacea,  tlw  oanoe  80  itm- 
lings,  and  the  sterling  39  grains. 

The  act  of  Weights  and  Measures,  6  George 
nr.,  cap.  74,  dedared  the  imperial  giJlon  to  to 
the  standard  measure  of  capacity,  and  appointed 
the  level  bushel  of  eight  imperial  gallons  to  He 
the  ruling  measure  of  corn  and  similar  articles, 
and  the  btuhel  oC  eight  imperial  gallons,  heaped 
up  in  the  form  of  A  oone  to  the  height  above  the 
rim  of  at  least  three-fourths  of  its  depth,  to  be 
the  ruling  measure  of  coals,  culm,  lime,  potato*-;, 
firuit,  fish,  and  all  other  dry  goods  usually  suld 
by  heaped  naaaura.  But  by  act  4  and  5  WilliBm 
TV.,  cap.  49,  which  came  into  practice  on  the  lii 
of  January  1835,  th^  heaped  bushel  was  abol- 
ished. The  standard  imperial  gallon  contains  10 
ttvoixdnpois  pounds  of  distilled  water,  iro^ud 
in  common  air  of  02®  Fahrenheit,  the  bartnneta 
standing  at  3'>:  or  it  contains  277  274  or  a  mi- 
nute fraction  more  than  277^  cubic  inches.  The 
itnporial  bushel,  tiierefore,  contains  80  lbs.  «f 
distilled  water,  or  2218  192  cubic  inches ;  and  U 
to  the  old  legal  or  Winchester  >^v:5h*1  r^.s  1  to 
'96d447.  A  general  table  of  the  subdivisions  sod 
multiples  of  this  bushel  may  be  stated  thus;— 


4  gills  =  1  pint,  containiiiff 

2  [jiiit*  =  1  quart,  — 

4  quart«  =  1  gallon,  — 

2  fsllons  =  1  peek. 

4  pecks  —  1  iuisliel,  — 
8  bushels  =  i  quarter,  — 

5  qosrters  =  1  load,  — 


^^4^  cubic  iDcbct. 
69^   -.  _ 

277*  —  - 
5541   -  - 

2218}    _  _ 
m  cubic  feet. 
5l|  


One  imperial  bushel  of  line  wheat  will  weigh 

63  lbs.;  but  Uiforior  sorts  will  not  exceed  Si  lb. 

The  average  weight  is  rated  at  60  lbs.  Five 
such  bushels  make  a  sack  =  300  lbs. ;  Eight  sucfa 
a-  quarters 480  Ibo.;  Forty  such,  or  5  quarterns: 
2400  lbs.  =  1  ton.  Fine  oats  will  weigh  42 
lbs.,  ordinary,  only  36  lbs.  per  imperial  boshcL 
Fine  barley  weighs  56  lbs.}  good  62  lbs.;  and  or- 
dinary, 48  lbs.  per  iroperifj  budieL  A  bushel  U 
American  Indian  corn  weighs  56  lbs. ;  and  CfS 
'^'iL-h,  or  280  lbs.  form  a  fack  ;  but  the  average 
weight  of  European  Indian  com  is  60  lbs.  per  . 
imperial  busheL 

"Merchants,**  eaya  Mr.  Stopbens,  *'km  the  ; 
weight  of  grain  by  its  appearance  and  feel,  and 
therefore,  by  trj  ing  the  weight  of  a  4-buahel  seek,  | 
they  can  easily  ascertain  whether  the  grain  is  ia  ■ 
as  dean  ft  atote  throughout  the  whole  hag  u  St  | 
its  mouth.  But  the  introduction  of  the  weight  , 
luis  given  rise  to  a  species  of  deceitful  dealing  as  ^ 
regards  the  public.  The  purchiiser  oiTers  a  oer-  ' 
tain  price  for  every  so  many  pounds  weight  of 


Digitized  by  Google 


BUSH-HARROW. 


BUSTARD. 


583 


ii 


i, 


the  gnia*  without  ffireet  referenoe  to  the  ooO' 

teuti  of  the  bushel;  and  some  farmers  are  in- 
duced to  sell  on  this  plan,  in  the  vain  h'  pp  of 
being  able  to  boast  that  they  have  sold  their 
grain  at  such  a  price,  wishing  it  to  be  believed 
that  the  price  applies  to  the  true  quarter,  when 
in  fact  it  is  given  for  bo  many  pounds  weight ; 
and  to  deliver  the  number  of  pounds  fur  the 
&peci£tfd  sum,  the  bushel  is  heaped.  This  is  piti- 
ful work.  The  &ir  wad  common  pnustioe  is  to 
ask  suoli  a  price  for  the  grain  per  quarter,  stat- 
ing its  wo:~ht  liy  the  bushel ;  ainl  of  course,  the 
heavier  tiie  gram,  and  better  the  quality,  the 
fOfdiMW  will  give  the  higher  price  for  it** 

BUSU- HARROW.  A  frame  of  wood  inter- 
woven with  cut  shrubs  or  with  the  croppings  and 
smaller  branches  of  trees,  and  used  for  softly  and 
sparsely  harrowing  gra^e  lande.  The  Ihune  con- 
sists of  two  end  pieces  sad  three  or  more  cross- 
bars ;  and  the  interwoven  bushy  matter  is  of 
such  a  kind  as  to  present  to  the  ground  a  dense, 
rough,  and  bnuhy  Borfiujc.  The  buah-hartow  is, 
in  many  instances,  moved  upon  two  wheels,  about 
a  foot  in  diameter,  and  attached  to  the  extremity ; 
but,  in  other  instances,  it  is  drs^ed  along  as  an 
unassisted,  horizontal  mass.  A  frequent  lubeti- 
tnte  is  a  common  heavy  harrow,  with  strong  and 
pliant  branches  of  trees  or  some  hedge-row  thorns 
woven  through  its  open  squares;  and  another 
and  vastly  better  substitute  is  an  upright  series 
of  bmnches  in  a  iiame  in  the  front  of  the  wt- 
riaf;e  of  a  coninir.n  roller.  The  prime  uses  of  the 
bush-harrow  are  to  spread  uiauurial  top-dressings 
sparsely  and  equally  upon  grass-lands,  or,  after 
the  removal  of  the  cattle  Iot  the  season  from  pss- 
ture-fields,  to  make  an  equal  distribution  of  the 
mossy  mnttpr,  the  worm -casts,  and  the  mimic 
heaps  of  mould  which  exist  upon  the  surface; 
and,  in  either  case,  it  ought,  in  most  instances, 
to  be  followed  by  rolling,  in  order  that  Uie  laild 
may  be  laid  smooth  for  mowinc  thnt  spongy  and 
porous  soils  may  be  somewhat  consolidated,  and 
that  a  Armor  and  hardier  bottcm  may  be  given 
to  the  sward.  Now  when  a  series  of  upright 
branches  in  a  frame  in  front  of  the  roller  is  used 
as  a  substitute  for  a  bush-harrow,  the  whole  pro- 
cess is  performed  by  one  horse  and  one  driver, 
whib  the  use  of  the  harrow  and  the  roller  as 
separate  implements  requires  two  horses  and  two 
drivers;  and  when  the  upright  branches  are 
somewhat  worn,  they  can  be  movud  farther  down 
mas  to  continaein  a  regobr  manner  tiie  sweep* 
ing  action  upon  the  ground,  while  the  horizontal 
bushy  surface  of  either  the  formal  bush-harrow 
or  the  Gonmiuu  heavy-harrow  substitute,  soon 
becomes  flat  and  smoothened  so  as  to  lose  its 
power  of  qneadfaig  the  earth.  Bat  some  imple- 
ments are  expressly  constructed  by  the  machine- 
maker  to  perform  tho  work  of  the  bush-harrow. 
See  the  ai^e  Habbow. 

BUSH-VETCH,— botanically  Vicia  sejnum.  A 
forage  pbuit.  i  f  the  vetch  kind.  Its  root  is  per- 
ennial, fibrous,  and  ramified ;  its  stems  are  nu- 


menras,— Hwme  growing  eiect  from  the  crown  of 
the  rooty  and  acme  rising  at  various  distances, 
from  dccurrcnt  or  ramose  members  of  the  root ; 
its  leaves  are  small  and  oval,  and  sit  upon  mid- 
ribs, eadi  of  whidi  terminates  in  a  t^dril ;  its 
flowers  are  reddish-pnrple  in  ooloor,  have  the 
same  kind  of  papilionaceous  form  as  those  of  the 
common  vetch,  and  appear  in  the  middle  of 
May;  its  pods  have  a  black  colour  when  ripe, 
and  are  flatter  and  much  shorter  than  those  of 
the  common  vetch,  yet  larger  in  proportion  to 
their  li'Tiirth  ;  and  some  of  its  we'ls  are  ppi'ckled, 
some  have  a  clayey  colour,  and  ail  arc  smaller 
tiian  those  of  the  ordinarj  vetohes.  "Being  a 
perennial,**  says  Mr.  Sweyne,  "it  should  seem  to 
be  a  very  proper  kind  to  intermix  with  crrass 
seeds  for  laying  down  lands  intended  for  pasture ; 
and  that  it  is  as  justly  entitled  to  this  epithet  as 
any  herbaceous  plant  whatever,  I  think  I  may 
be  allowed  to  afhrm,  having  observed  a  patch  of 
it  growing  in  one  particular  spot  of  my  orchard 
for  these  foorteen  or  fifteoi  jears  past.    It  is 
not  only  a  perennial  but  an  evergreen ;  it  shoots 
the  earliest  in  the  spring  of  any  plant  eaten  by 
oittle  with  which  I  am  acquainted,  vegetates 
late  in  autumn,  and  continues  green  through 
the  winter,  though  the  weather  be  very  severe  ; 
add  to  this,  that  cattle  are  remarkably  fond  of  it. 
These  peculiarities,  it  should  seem,  would  make 
it  particularly  valuable  to  the  farmw  as  a  green 
food  fat  hia  dieepin  the  winter  and  spring,  when 
food  of  that  denomination  is  so  exceedingly 
scarce.    Tiul'-cr!,  T  had  often  wondered  within 
myself,  wiiat  cuuid  be  the  reason  that  this  plant 
had  never  foond  its  way  into  general  cultivation 
for  this  purpose ;  but  rinoelhavebeen  acquainted 
with  some  pectiliar  circumstances  attending  it, 
my  wonder  has  ceased.    From  these  I  collect, 
that  ilie  chief  reason  which  has  hithorto  pre- 
vented its  cultivation,  faaa  been  the  very  grsat 
difficulty  of  procuring  g«K>d  seeds  in  any  quan- 
tity.  The  pods,  I  find,  do  not  ripen  altogether ; 
but  as  soon  almost  as  they  are  ripe  they  burst 
with  great  elasticity,  and  scatter  the  seeds 
around;  nnd  after  you  have  procured  the  seeds, 
scarce  one-third  part  of  them  will  vegetate,  ow- 
ing to  an  internal  dcCect,  occa^oncd  by  certain 
insscts  making  them  the  nests  and  fi>od  for  their 
young."  [The  Bath  Society's  Letters  and  Papers, 
Vol.  III.]    This  plant,  when  grown  upon  brown 
bandy  loam,  yields  per  acre  17,6U(i  lbs.  of  green 
produce^  and  876  lbs.  of  nutritive  matter.  It  is 
not  suited  for  clayey  lands,  but  retains  long  and 
steady  possession  of  other  kinds  of  soils.  A  mow- 
ing of  it  may  sometimes  be  obtained  so  early  as 
the  beginning  of  Mandi ;  and  three  or  four  mow- 
ings of  it  may  usually  be  obtained  in  the  course 
of  a  year. 

BUSTARD.  The  trivial  name  of  a  species  of 
wader  betonging  to  the  genus  Otis  of  limueus, 

and  to  the  family  Fremrostret  of  Ouvier.  The 

great  bustard,  Otijt  tarda,  is  the  largest  of  Euro- 
pean land-birdflj  the  male  weighing,  on  an  aver 
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Hgfit  96  ponndB.  It  is  four  feet  in  length,  and 
measures  nine  feet  fruni  tip  tn  tip  of  th-^  winp^ 
The  head  and  nock  are  aah-ooloured^  ani  there  ie 
m  toft  of  tnXtMn  about  IK*  imSm  long  on  each 
ride  of  the  lower  mandible.  The  back  is  tran«- 
versely  barred  with  black  and  bright  ftjrniginous 
oolours,  and  the  primaries  are  bl-  -k.  The  tail 
«Ruitto  of  SO  feftthers,  broadly  b.  ved  with  red 
and  blaek.  The  belly  is  white,  the  legs  dusky, 
naked,  and  without  a  hind  toe.  The  female  is  hut 
half  the  size  of  the  male,  and  has  the  crown  of 
the  head  of  a  deep  orange  colour,  traversed  by 
i«d  lines;  tho  nmundor  of  fhe  hieftd  is  Iwown. 
Slie  otherwise  resembles  the  male  except  that 
the  colour  of  h  r  plumape  is  lose  bright.  This 
species  is  found  m  most  of  the  open  and  level 
eonntriesof  tho  tooth  and  oort  of  Sofi^d,  whon 
they  arc  occasionally  seen,  in  antumn,  in  flocks 
of  50  and  upwards.  They  are  very  shy  and  vigi- 
lant, and  by  no  means  easy  to  shoot.  They  run 
with  gNftt  speed,  and  lid  their  ooww  tHth  their 
wings,  like  the  ostrich.  Althongh  tiiey  rise  on 
the  wint?  with  diffionlty,  they  are  said  to  fly 
many  mUes  without  reeting.  They  feed  on  grain, 
•eedi,  mawBt  dta,  and  laj  two  ^ggi  at  large  as 
those  of  a  goose :  these  are  of  a  pale  olive  tint, 
with  dark  spots.  The  nest  is  merely  a  hole 
scraped  in  the  earth.  They  do  not  wander  far 
fimn  their  aoouatomed  haunts,  seldom  going  to  a 
greater  distance  than  20  or  90  milM.  Thdr 
flesh  is  considr  rr  1  firio  eating. 

BUTOHBR'S  BBOOM.  See  Bwwm  (Bdvcb- 
n*B). 

BUTBA.  A  gotttto  of  oraamontal  and  eoooo- 

mical  evergreen  East-Indian  trees  nf  the  pea  di- 
vision of  the  leguminous  tribe.  Only  three  epf^cies 
are  known,  the  frondose,  the  BUperb,and  the  small- 
flovrmd;  and  all,  within  tho  faMt  hatf-oosturj, 
have  been  introduced  to  the  hothoases  of  Great 
Britain  I'he  small-flowerod  usually  attains  a 
height  of  about  20  feet|  and  the  other  two  a  height 
ofalNNitaOiiMt;  aiida!lean78oarl«tflow«n,and 
have  aa  ittpotiiig  a&d  brilliant  appearance.  The 
frondose  species  is  generally  known  in  India 
under  the  name  of  Porasum,  and  is  much  valued 
for  MVmal  cooaomicat  purposes.  Its  flowers, 
oithor  alone  or  in  ootQunotion  with  those  of  the 
sorrowful  nyctanthes,  are  n^scd  by  the  dyers  for 
dyeiQg  a  beautiful  bright  yellow.  Br.  Roxburgh, 
with  the  joioa  of  tha  frwh  flow«rB»  diluted  in 
alum -water,  and  clarified  bf  depuration,  pre- 
pared a  soft  estnot  which  prcvf^d  a  bric^htcr 
water -colour  than  any  gamboge  he  had  ever 
seen.  The  seed  is  prodnoed  within  a  very  flat, 
ofal,  diestnut-ooloiirsd  legume,  and  is  held  in 
high  ofitiniation  by  tho  Tamul  physicians  as  a 
remedy  agaiupt  tape-worm  and  ascariden.  Dr. 
Roxburgh  states  that,  from  iisaures  and  wounds 
made  in  ^o  bark  of  tho  tree  issnes  a  beautiful 
red  juice,  which  soon  hardens  intn  i  brittle, 
ruby-coloured,  a.<;tringent  gum,  which  he  thinks 
might  prove  a  valuable  medicine. 
BUTOMUS.  A  small  genus  of  elegant,  aqoatie, 


flowering|ilant8,ofthe  rush  tribe.  The  two 

bntomus  and  limnocharis  cvrr^titTiti'  the  natural 
order  butomeie ;  and  this  order  has  an  alliance 
with  the  orders  aUsmaoesi  and  juaoaginess.  The 
name  butomus  is  derived  from  two  words  which 
signify  "an  ox"  and  "to  cut."  and  alludes  to 
the  £act  of  the  best  known  spucies  laocrating  the 
months  of  oxen  which  crop  it.  The  ambelled 
^peoieSb  Butomm  umbeBahUt  is  a  native  of  Ki- 
tain.  nnd  b-atitF  the  £uno  of  beinp  the  vn>?t 
beautiful  aquatic  plant  of  our  country,  and  has 
long  been  popularly  designated  the  flowering- 
rush-and  ib»  water-gbdMrfe.  It  grows  wild  in 
ditches,  ponds,  and  sides  of  n  "^ra,  which  have 
a  gravelly  bottom  It«i  stems  are  round,  very 
smooth,  and  two  or  three  feet  in  hei^t ;  its 
kavee  are  narrow,  aente^  and  nsairlj  aa  hnig  as 
the  stems ;  and  its  flowers  have  a  pink  or  rose 
colour,  grow  in  large  bracteated  umbels,  appear 
in  June  and  July,  and  produce  an  imposing 
aflbot  This  plant  aoqolred  for  some  time,  in 
Russia,  the  fibctitious  and  absurd  fame  of  being  a 
remedy  for  hydrophobia.  It  Tn?.T  he  propagated 
either  from  seeds  or  by  a  division  of  the  roots  in 
ponds,  in  amsU  artifMsl  bogs,  or  in  oistews  of 
proper  depth,  having  a  twelve-inch  stratum  of  soil 
at  their  bottom,  and  tilled  thence  to  the  top  with 
water.  A  variety  of  this  species  haa  white  flowers ; 
but  it  is  not  oonsttat— nie  broad-leaved  species, 
Buknmhtifdin*,  was  introduced  about  tw<ettty- 
two  years  ago  from  Nepaul.  It  is  a  hardy,  peren- 
nial, elegant  aquatic,  produmng  white  flowers, 
and  only  about  half  the  height  of  the  umbeUed 
species. 

BUTTER.  A  fat  unctuous  subFtr.nre,  usually 
prepared  from  the  cream  of  cow's  milk  bv  agita- 
tion. It  is  of  a  yellow  colour,  poBsesses  the  pro- 
perties  of  an  oil,  and  readily  mixes  with  other 
oily  bodies.  The  pro<^ee  by  which  it  is  obtained 
from  cream,  is  that  sort  of  agitation  called  chnrn- 
ing,  well  known  to  everybody.  When  pure,  it  is 
soft  and  oonoret^  and  of  an  agresahls  twset 
taste.  It  melts  at  the  temperature  of  90**,  and 
becomes  transparent ;  but  if  it  be  kept  f'^r  «<^m!i 
time  in  this  state,  a  portion  of  curd  and  wat.er, 
or  whey,  is  duengag^  and  it  assoaea  esaetllf 
the  appearance  of  oiL  It  has  now,  kwrSfOt,  kst 
almost  all  its  peculiar  flavour. 

The  word  butter  is  no  doubt  derived  from  the 
Latin  hutyrum;  Sttd  tlst  tnm  tte  GreA.  Wppo- 

crat^-g  is  the  fir«t  Greek  author  who  mentious  biitt«T. 
Speaking  of  the  ScytbiaDS,  be  says,  "  tbey  pour  tbe 
milk  of  their  mares  into  wooden  vesseU  and  shake  | 
it  violoiitly  ;  this  cdU^es  it  to  fonm,  and  the  fat  part, 
which  is  iiKlit,  rising  to  the  surface,  becomes  what 
they  call  butter."    Herodotus  hUo.  who  was  coti?in- 
porary  with  him  from  the  year  a.  c.  459  to  B.  c.  i 
particularly  describes  the  process  of  malEhig  botter  . 
ainong  tho  Scvthiiui-s.    This  afford'!  a  presumption 
that  the  article  was  not  then  known  among  the  i 
Greeks,  and  that  they  acquired  the  knowledge  of  it  | 
from  the  Scytbian<>.    Some  bsYS  isBacined  tiwttkejr  < 
found  butter  mentioned  in  the  wrinng«  of  Mote^  . 
the  book  of  Job,  and  other  parts  of  (Ik  most  tiJu-itMit 
sacred  Scriptures.    According  to  our  translation. 
Abrahsia  is  said,  Oen.  xiU,  S.  to  bava  taken  leAr 
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and  nillr.  and  the  etlf  that  liad  been  drewed,  to  Mt 

before  the  aujtiist  «t  r;irii,'t  fN  i,v}io  vi^ifed  him.  And 
in  the  weil-luiown  song,  or  historical  ode  of  Moses, 
which  he  recited  in  the  hearing  of  tbe  braelites,  a 
short  time  before  his  death.  (Deut.  xxxii.  14.)  \vc 
have  the  words  "butter  of  kine."  Butter  is  also 
mentioned  v\  Uu-  -oiig  of  Dehorah  and  Barak,  Judges 
V.  25.  Certain  friesds  (2  Sam.  xvii.  29.)  are  laid 
to  have  brouglit  to  mlnndni,  butter  and  other 
articles,  for  thr  rrfrp-hmcnt  of  David  and  his  army 
during  the  relKMluui  ul  his  son  Absalom.  Honey  and 
butter  are  also  mentioned  Job  xx.  17;  and  in  chap, 
xxix.  6.  be  eajt*  "  When  1  washed  steps  with 
butter,  and  tbe  rock  poured  roe  out  nvers  of  oil." 
I'  lrr./:  and  lioncy  are  also  mentioned  in  the  will- 
knovvn  passage  in  the  7th  chapter  of  Isaiah,  wherc 
the  prophet  fore  Is  of  the  child,  that  he  should  eat 
biTttpr  and  honey.  And  in  t!n'  ."'.(itVi  i  h  ipter  of  the 
Proverbs  it  is  said,  "the  churu.jj^-  ot  niiik,  bringeth 
forth  butter."  But  it  is  to  l)e  observed,  that  in  all 
tbeae  paaiuea,  the  Hebrew  word  rendered  butter  is 
Aeaide,  wbteh  BIbUed  erMea  wgnt  in  allowing  to 
aigaify  sour  thick  milk  or  cream.  Besides,  it  is 
plain  that  Aemds  alludei  to  something  fluid,  for  it 
was  used  to  WHb  tbe  feet.  Tbe  error  of  suppodng 
hemde  to  mean  a  concrete  substance  like  butter,  ap- 
pears to  have  arisen  from  the  Septus^  nt,  who  trans- 
late the  Hebrew  term  by  tiivrv^tf,  u  v.nrd  which,  ag 
thejr  lived  in  Egypt  two  centuries  after  Hippocrates, 
tbejr  migbt  no  doubt  have  beard  of.  and  supposed  to 
correspond  to  tbe  Hebrew  word  hemde.  That  they 
meant,  however,  no  more  than  cream  by  the  term 
is  highly  prob^hs.  No  doubt,  the  common  trans- 
lation of  the  jiawefB  already  quoted  from  tbe  Pro> 
verbs,  may  be  tfaoogbt  to  prove  clearly  that  the 
rn  ikir  i'  iifhutter  by  churning  was  well  known  iimong 
the  Hebrews.  But  the  urigiital  words  signify  to 
squeese  or  press;  and  might  have  been  as  well  trans- 
lated "  the  pressing  of  the  milker  bringeth  forth 
rniik.  And  ih'n  accords  better  with  what  imme- 
diately follows,  viz.  "and  tbe  wriqgiflf  of  tbe  note 
hhagetb  forth  blood." 

Kwaetete  beferalbe  Oreoka  apfiear  to  bavo  bad 
any  knrnvledge  of  butu-r.  No  mention  is  made  of  it 
by  any  ul'  tbeir  earlv  poets.  Homer,  Theocritus, 
and  EuripideSf  though  they  frequently  speak  of  milk 
and  cheese,  say  nothing  of  butter:  and  Aristotle,  in 
bb  *  History  of  Animals,'  at  first  assigns  to  milk 
only  two  component  parts,  viz.  the  serous  and  tbe 
caseous ;  though  afterwards  he  remarks,  as  it  were 
by  the  bye,  that  there  is  likewise  found  in  miUc  a 
fat  substance,  which,  under  certain  drcums-tanri"^,  is 
hke  oil.  Hippocrates,  as  we  have  already  remarked, 
is  the  first  Greek  writer  who  mentions  butter;  and 
be  firaquaatly  iKreechbea  it  ai  an  extwaal  application 
under  another  name.  Tbe  poet  Anaxandndes.  who 
flourished  a  short  time  after  Hippocrates,  de>ci  itiii[g 
the  wedding  of  Iphicrates,  who  married  the  daughter 
of  Cotys  king  of  Thrace,  and  the  Thradan  enter- 
tainments given  on  that  occasion,  mentions  the  une 
of  butter  for  food  among  these  people  as  a  matter  of 
curiosity ;  a  sure  proof  that  it  wi\n  not  so  employed 
among  tbe  Greeks.  Strabo,  who  flourished  about 
tbirty  j«an  befere  the  Cbristiatt  era,  uys  iba  Lad. 
tanians  and  Ethiopians  used  butter  instead  of  oil, 
and  iEliau,  who  lived  in  the  end  of  the  first 
century,  says  that  tbe  Indians  employed  butter  to 
aneint  tbe  wounds  of  their  elephants.  Plutarch, 
who  was  liii  cotemporary,  speaks  of  a  rfsit  paid  by 
a  Lacedaemonian  lad\  tn  H.  i  .  nice  the  wife  of  Deio- 
tarus,  which  according  to  him,  !>eem!»  not  to  have 
been  mutually  agreeable ;  for  he  says  the  one  mnelled 
so  murh  of  butter,  and  the  other  of  perfume,  that 
neither  ot  them  could  endure  the  other.  Dioscorides 
(B.C.  33,)  is  tbe  first  author  who  recommends  butter 
as  an  article  of  diel»  and  iay»  it  nkbt  be  melted 
fresh,  and  poured  over  pulee  and  otbrr  vegetables 


I  inateodofeilt  and  need  in  paltry,  floabo  reeom- 

'  mends  it  for  medicinal  purixjses.  But  Galen,  who 
1  wrote  at  Rome  about  'itX)  ye^rs  ktcr,  is  much  more 
full  on  thb  healing  virtues  of  butter.  He  is  surprised 
that  Dioscorides  should  have  said  it  was  UMde  of 
sheep's  and  goat's  milk,  for  he  himself  had  aeen  it 
made  of  c  uv'k  milk;  and  such  butter,  he  afTirms, 
waa  always  the  Attest  and  best,  and  had  from  thence, 
be  believe*,  '^ved  its  name.  He  says  it  may  be 
v=rr]  i'-^tead  v^.-'oil  in  mollifying  leather,  and  that  iri 
cold  countries  which  did  not  produce  oil,  butter  was 
ueed  in  tbe  baths,  and  was  evidently  a  real  fat,  be- 
cause, when  poured  over  bumioy  coals,  it  readily 
caught  fire.  From  all  tbia  it  ii  evident,  that  butter 
in  his  time  must  have  been  very  little  knowm  to  the 
Greeks  and  Romans.  Strabo,  speaking  of  the  ancient 
BritOM,  eaya,  though  they  baa  abondance  of  milk, 
gome  of  them  were  so  ignorant  that  they  did  not 
know  how  to  make  a  cheese.  Hut  Pliny,  on  the 
other  hiuid,  alTirins,  that  "the  barbarou-  [iitions," 
by  which  he  usually  means  the  Germans  and  Britona* 
not  only  made  dueea,  but  Ukowise  batter,  whieh 
they  used  as  a  most  agreeable  fo  ^) ;  and  thr-  tjsjc  of 
this  food  was  a  distinguishing  mark  hetwixt  the  rich 
and  the  poor.  To  these  nations  he  ascribes  the  in- 
vention of  butter,  and  says  they  made  it  from  tbe 
milk  of  the  goat,  the  sheep,  and  the  cow;  most  com- 
monly from  the  latter,  but  that  the  milk  of  the  ewe 
produced  the  Attest  butter.  Ue  likewise  describes 
the  form  of  tbe  veeeel  employed  by  tbe  barbarians  in 
making  it,  which  seems  to  have  been  not  verv  differ, 
ent  from  what  we  now  use.  It  was  rovered,  be  says, 
and  had  holes  in  the  lid.  He  is  the  iirst  Latin  writer 
who  mentiooa  tbe  word  iuti/mm,  though  Vossiua 
thinks  it  is  to  be  found  in  Columella.  Wbetlier 

Tacitus  by  lac  mncrcluni,  which  he  affirms  tO  have 
been  the  most  common  food  of  the  Germans,  means 
cheese  or  butter*  it  is  imposiuble  to  determine.  The 
Greeks,  then,  accm  to  have  derived  their  first  ac- 
qu<untu:icc  with  butter  from  the  Thradans  or  the 
Scythians,  and  the  Romans  from  the  Germans.  Nor 
did  either  of  tbem,  after  learning  its  nature,  employ 
it  ae  en  artide  of  food,  but  only  as  m  ointment  in 
their  batb^,  ar  d  in  mediciiH  Their  npricultural 
writers,  who  treat  largely  ot  milk,  cheese,  and  oil, 
as  food,  take  no  notice  of  butter,  nor  is  it  mention- 
ed by  Apicius.  The  suggestion  of  Dioscorides, 
therefore,  formerly  mentioned,  that  butter  might  be 
convenien 1 1  \  uh  1  in  ronkery.  seems  not  to  have  been 
attended  to.  Fourcroy  thinks,  that  the  effect  of 
agitation  in  separating  butter  from  milk,  must  have 
been  accidentally  made  bV  the  Scythian<  or  n*b  r 
wandering  tribes  while  transporting  their  milk  trom 
place  to  phice  in  skins  or  other  vessels.  Sidonius 
AfioUiaana  infonna  ui,  that  tbe  andent  Burguodians 
were  aecnalomed  to  besmear  tbdr  hair  tridi  butter ; 
and  Clemens  Alexandrin  :^  lys,  that  the  ancient 
Christians  of  Egypt  bunied  butter  in  their  lamps  at 
their  altars  instead  of  oil ;  a  practice  somewhat  simi- 
lar to  fhrit  whir-h  h:H  been  retained  by  the  Abyssini- 
aiia.  ill  iL»j  Koiii^i  I  atholic  churches,  it  wa-s  an- 
ciently allowed,  during  Christmas'  time,  to  u.se  butter 
instestil  of  oil,  on  account  of  the  great  oonsumptiou 
of  tUa  in  other  waya.    Tbia  aeeomte  for  tbe  name 

"  butter  tower,"  which  we  find  in  somr  j  liees,  as  at 
Rouen,  Notre  Dtune,  and  others.  In  1600,  George 
d'Amboise,  Archbishop  of  Rouen,  finding  the  oil  fail 
in  his  diocese  during  Lent,  permitted  the  use  of  but- 
ter in  their  lamps,  on  condition  that  each  person 
should  pay  six  deniers  for  the  indulgence,  withwbkh 
sum  this  tower  was  erected. 

From  aU  tbe  acoounts  of  tbe  nnetbod  of  making 
butter  transmitted  to  u.s  by  the  nnr-pnt'?,  we  have 
reason  to  think  that  they  were  unacquainted  with  the 
art  of  giving  it  that  firmness  and  consistence  which  is 
so  valoabhs  a  quality  of  modern  butter.  They  al  ways 
speak  ofitai  a  liquid  substanoe.   With  tbem  it  was 
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poured  out  like  oil;  with  us  it  is  cut  and  spiwid.  I 

Thi'W  hnttfT  \va«  probably  mudi  inferior  to  own,  ' 

atid  its  use  very  limited. 

Butter  has  been  osually  thought  to  bo  a  mat- 
ter nstarallj  distributed  thnmi^  the  milk,  and 
existing,  Along  with  the  caseous  and  Eerous  ports 

thereof,  m  a  stato  of  iiu'clmnioal  snspenmon, 
similar  to  that  iu  which  oil  i^  when  suspended 
in  water  by  meu*  of  syrup  or  muetlage.  But 
though  a  mixture  of  this  oort-HiouiiiMiiily  called 
an  em  'ihlon — puts  on  a  white  colour  like  milk,  and 
its  oily  parts  by  rest  rise  to  the  top  and  form  a 
cream  similar  to  the  cream  of  milk,  yet  the  ex- 
perimenti  of  Meoirs.  Peyeox  and  Firmeiitier 
seem  to  have  proved,  that  butter  docs  not  actually 
exist  in  the  cream,  but  that  it  is  funned  from  it, 
during  the  proueas  of  churning,  by  certain  che- 
mioal  ohaoges  which  them  ooonr.  These  gentia- 
men  were  led  to  form  this  opinion,  by  obse  rving 
that  butter  could  not  be  produced  in  any  other 
way  than  l>y  agitation;  whatever  substances  or 
means  they  employed  to  detach  either  the  dheeij 
or  buttery  part  of  the  cream,  th^  always  fimnd 
agitation  or  chtiminj*  necessary.  Fourcroy  con- 
udors  the  butyraceous  matter  of  milk  as  quite 
distiiiet  tttm  butter;  and  says,  it  ie  a  white  li- 
quid oil,  empended  in  the  seniin,  by  means  of 
the  muco-saccharine  and  cheesy  parts,  which, 
combining  with  oxygen,  forms  butter.  The  oxy- 
gen he  conceives  it  to  obtain  partly  from  tiM  st- 
moephm,  and  partly  from  the  milk  iteet£  He 
is  of  opinion,  that  butter  in  a  fm-xW  riunntity  can 
bo  obtained  without  agitation;  and  says,  that 
the  oiiy  particli^  of  the  butyraoeous  matter, 
which,  from  their  gMtter  levity,  floit,  when  the 
milk  is  allowed  to  rest,  on  the  surface  of  the  ca- 
SC0JI3  and  serotis  fluid,  absorb  oxygen  from  the 
atmosphere,  and  become  real  butter. 

That  important  diemical  obanges  take  plaoe 
during  the  operation  of  churning,  there  can  be 
no  doubt ;  but  the  nature  of  these  is  still,  how- 
ever, imperfectly  understood.  Farther  ezperi- 
menta  seem  neceemry  to  elnddafte  the  sul^eot. 
In  aU  oaaea,  there  is  a  oonnderable  extrication  of 
t^a<? ;  Dr.  Yonn;;  aifirms,  that  there  is  likewise  a 
rise  of  temperature  equal  to  four  d^rees  i  and 
Professor  I^aill  jfound  from  experiment  that  the 
rise  of  temporatnre  is  greater  than  Dr.  Young 
supposed,  and  ranges  from  five  to  eight  degrees. 
In  the  Mid-Lothian  agricultural  report  for  1796, 
it  iii  stated,  that  cream  churned  in  contact  with 
atmosplMiie  air,  abaorbed  a  considerable  quantity 
of  it.  But  Dr.  Young  has  shown,  that  butter 
may  be  obtain  ed  frnm  cream  by  churning,  with- 
out tlie  coulii-ct  of  air.  These  two  statements, 
however,  are  not  tireooneihible,  rinee,  aooording 
to  Fourcroy,  the  butyraceous  n)atter  takes  it« 
oxygen  partly  from  the  air,  and  partly  from  the 
mUk.  That  this  matter  should  absorb  oxygen, 
and  thereby  aoqnire  the  oonristenoe  of  butter,  is 
quite  analogous  to  what  happens  to  other  oily 
bodii'?.  which  all  become  thicker  by  ab?<»rbin;^ 
the  oxygenous  principle.   The  giis  disengaged  is 


probably  ilw  carbonie  add  gaa ;  ftr  every  peran 

must  have  observed,  that  when  even  soar  cream  I 
is  churned,  the  butter  obtained  is  perft?ctly  Fweet; 
and  the  milk  remaining  in  the  chum,  called  the  ' 
iutter^mSkf  ii  always  mudi  leas  tour  tlua  the 
cream  had  been. 

Tliou^h  butter  is  obtained  usually  by  agitating 
cream,  it  may  be  also  got  by  agitating  milk  as  ' 
drawn  from  the  oow,  ai^        in  gieaAer  quan- 
tity than  from  the  eream  alone  of  the  Mine  milk  | 
— a  fact  well  known  to  those  who  superintend 
dairies.   The  res^ult  of  s  series  of  expcrimenti 
by  Professor  Traill,  upon  the  churning  of  sweet 
cream  alone,  of  sweet  milk  and  iiisam  togathit, 
of  slightly  soured  or  acid  iht  1  cream,  of  soure^l 
miiii  and  cream  together,  and  of  scalded  cream  ,  I 
or  "  the  clouted  cream''  of  i>evon&hire,  showed,  I 
in  the  first  place,  that  the  addition  of  some  I 
cold  water  during  churning  facilitates  the  pro- 
cess, or  the  separation  of  the  butter,  csrpeciallj 
when  the  cream  is  thick  and  the  weather  hot ;  ■ 
seoondly,  thatcream  akne  iimoneaailj  dinned  | 
than  a  mixture  of  cream  and  milk ;  thirdly,  that  , 
butter  produced  from  sweet  cream  has  the  finest 
Ilavuur,  when  fresh,  and  appears  to  keejp  longest 
without  aoquirmg  rancidity,— but  that  tiw  bat> 
tcrmilk,  so  obtained,  is  poor,  and  small  ia  qoH^  | 
tity ;  fourthly,  that  the  scalding  of  the  cream,  | 
according  to  the  Devonshire  method,  yields  the 
Urgest  quantity  of  butter,  whieh,  if  intended  for  I 
immediate  use,  is  agreeable  to  the  palate  and  | 
readily  saleable, — ^but  if  intended  to  be  Fnked,  ' 
is  most  liable  to  acquire,  by  keeping,  a  rancid  I 
flavour ;  fifthly,  that  churning  the  milk  and 
cream  together,  after  they  have  become  alightfy 
acid,  seeing  to  be  the  most  economical  process  on 
the  whole,  beca»i«c  it  Tii  lfip  a  large  quantity  of 
excellent  butter,  and  the  buttermilk  is  of  a  good  - 
qnality^HH  point  of  acme  importanoe  when  but*  [ 
termilk  is  largely  used  as  an  article  of  diet,  as  it 
is  in  Lancashire ;  and  sixthly,  that  the  keeping 
of  butter  in  a  sound  state  appears  to  depend  on  , 
its  bdng  obtained  as  free  frcon  unoombined  aUn- 
men,  or  caseine,  and  water,  as  it  can  be,  by-means 
of  washing  and  worl  iny  the  butter  when  taken 
from  the  chum.  £ven  whey,  by  churning,  yields  i  | 
butter.  In  the  agrictdtural  report  befiMcequoted,  I 
it  is  stated,  that  27  Scotch  pinta  of  whegr,  that  is 
about  1 0b  Englisli,  afford  at  an  average  one  pound  • 
of  butter.    The  oily  part  of  the  milk  appears  to  | 
have  BO  strong  an  attraction  for  the  other  ingre-  , 
dienta,  that  it  new  completdy  aeparatea  from 
them.  I 

Butter  can  by  no  means  be  equally  well-ob- 
tained from  the  milk  of  every  sort  of  auiuud: 
indeed,  the  milk  of  aome  of  th^  ean  never  be 

made  to  yield  any  butter.  No  length  of  churn- 
ing will  produce  it  from  the  cream  of  woTnan't 
milk,  or  of  marc's  milk ;  while,  on  the  contrary, 
the  cream  9t  goat's  mlUt,  and  ewe*B  milk,  yidd  ' 
it  in  abundance,  and  with  as  mooh  fiudiilyaitbc 
cream  of  the  milk  of  the  oow.  The  cream  r>f 
ass's  milk,  when  long  agitated,  yields  a  soft, 
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white,  iikiipid  buitw,  whidi  has  tin  nognlar  pro- 
perty of  again  mixing  very  readily  with  the  but- 
ter-milk,  and  of  being  again  separated  from  it  by 
agitating  the  oontaining  vessel  under  oold  water. 

When  batter  is  hgpt  for  a  oertahi  time,  it  ac- 
quires a  peculiar^  disagreeable  smell  and  taste, 
known  hy  the  name  of  rancidity.  This  has  been 
thought  to  arise  from  the  development  of  a  po- 
oufiar  aeid,  dmihr  to,  if  not  the  eame  with,  the 
sibacic  acid;  butDeyeux  and  Parmcutier  have 
shown,  thnt  t^o  rtcirl  ip  present  in  rancid  butter. 
Ranoid  oils,  however,  certainly  do  show  acid  pro- 
pertiea.  The  dispoaition  of  battw  to  betmne 
rancid,  is  owing  in  n  good  measure  to  the  pre- 
sence of  forei^^n  matters  adhering  to  it ;  for  if  the 
butter  be  carefully  washed,  so  as  to  separate 
complet^y  the  serous  and  curdy  parts,  rancidity 
doee  not  take  plaoeneailyaoaoen.  When  butter 
is  di.stilled,  we  obtain  a  little  water  and  scbacic 
acid:  the  greatest  part  '>f  th''  !>nttor  comes  over 
in  the  state  of  an  oil,  with  a  strung,  pungeut, 
and  fwy  diiagreeaUe  emdl;  nraoh  oarboxsted 
hydrogen  gas  is  disengaged,  and  there  remains  in 
the  retort  a  very  small  carbonaoeona  reaidanm, 
with  a  little  phosphate  of  lime. 

The  pjoeaaaee  for  making  butler  heve  been 
various  in  ^flbient  ages,  and  among  different  na- 
tions. The  operation  of  churning  is  well  known  ; 
and  we  have  only  to  observe,  that  though  chums 
hswe  been  eonatraoted  of  different  ibrma,  they 
may  bo  all  reduced  to  two,  the  vertioal  and  liori- 
zontaL  The  vertical,  or  pftmp-rhirn,  as  it  is  usu- 
ally named,  was  probably  the  first  thought  of, 
and  ia  notUng  more  than  a  tall  wooden  veaael, 
three  or  four  feet  high,  narrow  in  proportion  to 
its  height,  and  straiter  above  than  below,  having 
a  sort  of  piston  or  stotT,  about  four  feet  long, 
adapted  to  it,  with  a  perforated  head,  by  moving 
whieh  ap  and  down  with  the  handa,  tlie  oream 
is  agitated,  and  the  butter  at  length  formed. 
The  utensil  "^tifnciently  well  adapted  for  making 
butter  on  a  siuaii  scale,  where  the  cream  to  be 
dnunedia  the  produce  of  a  few  eowa  only.  But 
where  dairying  is  managed  on  a  great  scale, 
and  thf  qnnntity  of  cream  large,  the  opomtion 
perlormed  m  this  way  is  too  tedious  aad  iabi 
fiona  for  general  use,  and  methods  have  hecu 
contrived  to  expedite  the  process  and  ahridge 
the  labour.  This  is  best  done  by  meanfl  of  the 
horizonlaL,  oommo&ly  called  ^e  iAirrd-cJiuruy 
whieb  ia  a  i^ltndrioid  veaael,  cloee  at  boA  ends, 
and  llrmty  fixed  upon  a  stand,  having  a  sort  of 
rack  or  trundle  idapted  to  it  within,  usually  with 
four  blades,  and  turned  by  a  winch  or  handle, 
placed  on  its  axle,  passing  through  the  ends  of 
the  chum.  By  this  maeliine,  as  much  cream 
may  be  churned  in  an  hour  as  could  l>c  dnn.^  in 
ten  or  twelve  by  the  common  upright  churn, 
li^nious  machinery  for  working  both  species  uf 
cburna,  hf  meana  of  water,  and  other  moving 
powers,  have  been  contrived,  and  found  to  answer 
well.  The  apparatus  may  be  made  of  wood,  iron, 
or  sheet-tin;  but  the  first  is  preferable.  The 


eream  ahonid  not  fill  above  two41drda  of  the 

churn.   See  the  article  Churit. 

In  the  northern  parts  of  Africa,  in  Egypt,  and 
Arabia,  they  chum  by  putting  the  cream  into  a 
goat*a  ikin,  turned  indde  ont,  and  prearing  it  to 
and  fro,  in  a  uniform  manner.  Bometimea  they 
place  it  on  an  inclined  plane,  permitting  it  to 
roll  to  the  bottom,  and  then  again  replacing  it 
to  run  the  aame  oomnae,^ — a  method  which  in  a 
short  time  produces  butter.  Dr.  Chandler,  while 
travelling:  in  Ornrre,  observed  them  treading  the 
skins  thus  tilled  with  their  feet ;  a  practice  which 
has  been  thought  to  iUnatrate  the  passage  already 
quoted  from  the  book  of  Job.  In  Bengal,  they 
churn  hy  simply  turning  a  stick  in  the  milk  ;  and 
that  iumilies  may  have  the  butter  fresh  and 
sweet  to  breakfast,  it  is  made  in  this  way  every 
morning.  In  many  parts  of  the  East,  they  make 
butter  of  tlie  milk  of  the  buffalo ;  but  this  is  by 
no  means  e8teeme<l  connl  in  excellencr  to  the 
butter  of  the  cow's  milk,  it  ia  detiuicut  m  cou- 
ristenoe,  oolonr,  and  flavour. 

With  regard  to  the  good  or  bad  qualities  of 
butter,  a  great  deal  has  been  always  ascribed  to 
the  pasturage  of  different  farms  or  districts. 
Beoent  obaonrationa  and  experimenta,  however, 
show  that  nuoh  less  depends  upon  this  than  has 
been  commonly  imagined.   The  mode  of  manage- 
ment appears  to  be  of  much  greater  consequence. 
"  In  every  diatrict,"  says  Dr.  Anderoon,  where 
fine  bttttor  if  made,  it  is  universally  attributed 
to  the  richness  of  the  pastures,  though  it  is  a 
well  known  fact,  that  take  a  skilful  dairy-maid 
from  that  district  into  another,  where  no  good 
battw  ia  nanally  made,  and  where,  of  cour.'^e,  the 
pastures  are  deemed  very  unfavourable,  she  will 
mak«-  Initter  as  good  as  she  need  to  do;  and 
bring  one  from  this  last  district  into  Uie  other, 
and  she  will  find  timt  ahe  eemaot  make  better 
butter  there  than  she  did  before,  unless  she  takes 
lessons  from  the  servants  or  others  irhf  m  she 
finds  there.'*—**  I  have  frequently,"  continues  he, 
**  known  inatanoea  el  this  kind.  And  the  aame 
thing  takea  pilaoa  in  the  manufacture  of  beer  and 
I  many  other  articles.    In  matters  of  this  sort,  a 
M  ry  great  diversity  is  produced  by  circumstances 
.ii'parently  of  a  meet  trii^  kind.**  M.  Teeaier, 
of  the  National  Institute  of  France,  says,  "  The 
particular  nature  of  Bretagne  I  nttrr,  whose  col- 
our, flavour,  and  consistence,  are  so  much  prized, 
depends  neithw  on  the  paafeare  nor  the  particular 
species  of  cow,  but  on  the  mode  of  making.  This 
butter  is  of  a  suporior  qualify.  ?'ecnnsc  they 
make  it  of  the  richest  cream,  and  usually  in  large 
quantities  at  a  time.  As  soon  as  it  is  made  and 
waahed,  thagr  apsinkle  it  with  sweet  milk,  spread 
it  ont  in  flatted  cakes,  larger  or  smaller,  but 
rarely  containincr  Ip^s  than  three,  or  more  than 
six  pounds ;  and  iay  it  on  a  kind  of  pan,  placed 
on  hot  dndera,  and  eovered  with  a  copper  lid,  on 
which  are  put  cinders  also.   It  remains  there 
some  minutes,  more  or  few*  r  according  to  the 
hulk  of  the  cake."   This  mode  of  manuging  but- 
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ter  appears  from  him  to  be  a  secret  in  certain 
families,  nnd  to  require  pnotaos  Mid  daiteiit/  to 
conduct  it  with  soocen. 
Still,  however,  we  are  disposed  to  bcHeve  that 

some  pastures  are  more  favourabla  to  Hie  pmv 
duction  of  good  butter  tlian  others.  Certain 
plants,  such  as  turnip,  wild  garlic,  hemlock, 
rough-leaved  dandelion,  charlock,  the  butter-cup, 
and  may-weed,  am  known  to  aAot  milk  witii  a 
disagreeable  flavour,  and  there  may  be  many 
others  which,  to  a  certain  degree,  impair  it  ^  p  iod- 
ne88,  though  their  effects  are  by  no  meaub  so 
evident.  Fw  more,  howovert  depeikbi  on  good 
management  than  on  this  cdrcumstanoe,  or  even 
on  the  species  of  cow  we  feed ;  for  that  Rome- 
thing,  likewise,  is  owing  to  this,  is  equally  well 
asoeitainod.  Oom  bsTo  been  found  whoie  milk 
could  not  be  brought  to  yield  aoy  butter  at  alL 
It  has  been  long  remarked,  that  the  butter  in  the 
Highlands  of  Scotland,  when  properly  made, 
poeeeeiee  a  peculiarly  ridi  and  detiorte  flafoor ; 
and  this  has  bean  elmoet  nnivcnally  attributed 
to  the  old  grass  on  which  the  cows  food  in  these 
remote  glens.  But  what  more  common  error 
than  to  mlitalce  a  oonoonitant  dzenntleiioe  Ibr 
a  cause  ?  Dr.  Andenon,  by  bii  experiments  on 
milk,  has  shown  that  the  excellence  of  the  High- 
land butter  may  be  very  reasonably  ascribed  to 
a  quite  different  cause.  He  has  proved  that  the 
eream  of  a  pven  meeenre  of  milk  conetantly  in> 
crcnscs  in  quantity,  nnd  still  more  in  quality, 
from  the  first  drawn  tea-cupful,  to  the  last  drop 
that  can  be  squeezed  from  the  udder  at  the  time. 
" Probably,"  »yi  he^  ''on  an  vwtngt  of  a  gnat 
many  cows,  the  proportion  of  the  cream  obtained 
from  a  given  quantity  of  the  last  drawn  milk, 
may  be  to  that  of  the  cream  obtained  from 
an  equal  quantity  of  the  fliit  diawn,  ae  ten  or 
twelve  to  one ;  but  the  quality  of  the  cream  of 
the  last  drawn  was  etill  more  superior  thnn  its 
quantity.  The  cream  of  the  first  drawn  tea- 
oupfhl  of  tbe  milk  wm  only  a  thin  wfaite  film ; 
in  the  last,  it  was  of  a  thick  butyiaoeoas  con- 
sistence, and  of  a  glowing  richness  of  c^l'^vr 
such  as  no  other  cream  possesses.  It  10,  there- 
fore, obeevws  Dt*  Andenon,  of  miudk  men  im- 
portanoe  than  is  oonunonly  imeginod,  to  milk  the 
cows  well;  for  on  the  cream  of  the  la?t  drawn 
milk  depends  entirely  the  richnew  and  delicate 
flavour  of  the  butter."  Now,  in  the  Highlands 
of  Scotland,  wliere  th^  tear  almost  all  their 
calves,  the  common  pm.rticc  is  to  admit  the  calf 
to  suck  the  mother  always  for  a  certain  time  be- 
fore milking.  And  when  the  dairy-maid  judges 
the  ealf  haa  had  enoi^h,  it  ia  femored  to  tlie  pen 
or  cruivCy  from  which  it  had  been  brought.  In 
this  way,  the  latter  drawn  parts  of  the  milk  only 
are  obtained  for  the  dairy ;  and  the  cream  pro- 
dnoed  £rom  it  being  of  a  enperior  quality,  the 
ezodlence  of  the  Highland  butter  seems  to  be 
accounted  for.  In  the  higher  districts  of  Gallo- 
way, a  similar  mode  of  management  prevails,  and 
their  buttev  is  obeerved  to  be  rich  and  delieate. 


It  has  been  likewise  ascertained,  that  the  cnia 

whicb  first  rises  after  the  milk  has  been  dfrM> 
sited  in  the  dairy-pans,  is  botii  much  greater  la 
a  given  spaeo  of  ^tiub,  than  that  wUflh  tiaaa  in 
an  eqoal  apaoa  aeteral  hoars  after,  and  <f  a 
greatly  superior  quality ;  that  thick  milk  throws 
up  less  cream  than  thin,  but  of  a  richer  qoaht; ; 
and  that  milk  tkat  baa  been  mmh  agitated  by 
carrying^  and  oooled  before  it  ia  pofc  into  ilw 
milk-pans,  never  throws  np  ?o  mTicb  cream  a> 
that  which  is  immediately  deposited  in  them 
after  milking.  It  is  also  known,  that  tlie  fldl 
ia  not  at  the  beat  till  about  fimr  montlia  aftertht 
cow  baa  calved ;  and  that  the  degree  of  heat  most 
fnvnurablc  to  the  production  of  cream  from  milk, 
IS  irum  60  to  55  degrees  of  Fahrenheit's  theimO' 
meter.  ''If  the  heat  of  the  mUk-bMaab"  aayi 
Dr.  Anderson,  "  be  too  great,  the  milk  suddenly 
coagulates,  without  admitting  of  any  separatiuu 
of  the  cream ;  or  it  is  so  quickly  turaed  sour,  si 
greatly  to  mar  the  operation.  It,  oa  tte  other 
hand,  the  milk  beeiposed  to  too  cold  a  tempeiv 
tare,  the  cream  separates  from  it  slowly,  and 
with  difficulty ;  it  aoquirea  a  bitter  and  disagree- 
able taate;  the  bntfcer  ean  aoate^  be  made  to 
come  at  all ;  and  when  it  bb  come,  it  is  so  pale  in 
the  colour,  so  small  in  quantity,  and  of  snch  hard 
and  brittle  oonaistenoe,  so  poor  to  the  taste,  and 
of  ao  little  Trine  in  all  reepeots,  aa  to  bating  a  very 
bw  prioa  at  the  market,  compared  to  what  it 
woi:M  havf  produced  had  it  been  preserved  in  a 
proper  degree  of  heat."  The  same  judicious 
writer  states  it  as  his  opinion,  formed  from  ez- 
perienoe  and  attentive  obaetyation,  that  siaos 
neither  cream  nor  butter  cnn  be  produced  fr-^m 
miU:  til!  5nmc  pcrtiou  uf  an  acid  be  evolved  in  it 
the  last  drawn  hall  oi  the  nuik  oalj  should,  m 
genenl,  be  eet  up  ibr  pradneii^  oream»  aad  be 
allowed  to  stand  till  it  throw  np  the  whole  of  its 
cream,  even  till  the  milk  tastes  perceptibly  sour- 
ish }  and  that  if  this  cream  be  aiterwards  judi- 
eioody  maaiaged,  tiie  butter  than  ohtatnwil  wSi 
be  of  a  greatly  auperiur  quality  to  what  can  be 
iTsnnlly  pot  at  market,  and  its  qusmtity  not  con- 
aiderably  less  than  if  the  whole  of  the  milk  had 
been  originally  set  apart  Ibr  prodncing  crsaak 
"  This,  thevefbn^**  laya  he,  ''ia  the  paaotico  that 
I  should  recommend,  as  most  likely  to  suit  the 
frugal  farmer  \  as  his  butter,  though  of  a  supenor 
quality,  ooold  be  afforded  at  a  price  that  woaU 
always  insure  it  a  rapid  sale." 

The  degree  of  heat  during  the  process  of  diom- 
ing  has  a  far  more  powerful  influence  on  both 
the  quantity  and  the  quality  of  the  batter  thsa 
ia  eommonlj  anppeead.  In  tiie  portiott  of  <hs 
Highland  Society's  Transactions  published  in 
Novemlwr  1828,  appears  a  Tf  port  of  five  experi- 
ments by  Dr.  John  Barclay  and  Mr.  Akxaitder 
Alien,  aa  to  the  temperaiuare  at  wUdi  battM^eaa 
be  best  procured  from  cieam.  The  following 
table  exhibits  tbr  m"nn  t»mpcmture  of  the  cr^ni 
nsed  in  each  cxpcrunent,  the  time  occupied  in 
the  diffisitnt  ohmniBgiy  the  qoaniitf  of  bettv 
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periraent,  the  gravity  of  one  gallon  of  the  churn- 

c<l  TriiHr  prfxinrcfl  in  ench  prc>cc'ss,  and  the  com- 
parative quaiiiics  ui  thu  dxtierciit  specimeiis  of 
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The  butter  produced  in  the  first  experiment  was 
of  the  very  beet  quality,  rich,  firm,  and  well 
tMtad;  HuA  pvodnoed  m  tbo  Moond  ezpcriment 
wu  not  ppTCpptiMy  inferior  to  the  former ;  that 
produced  in  the  third  experiment  was  good,  but 
of  »n  inferior  consietencj ;  that  produced  in  the 
iMurlb  atpaciDMOtwM  toft  tndqwogy;  tad  tiiftl 
produced  in  the  fifth  experiment  was  decidedly 
inferior  in  vnoej  veq^  to  any  of  tho  finmor 
Bpecimens. 

^Vmn  tiie  pnoeding  experfaMBtiy*'  nj  tho 
reporting  ''it  appears  that  oream  shodd  not  be 

at  a  high  temperature  in  the  process  of 
dittming.  In  the  first  experiment,  when  the 
imiperature  wm  lowvil,  Ihe  qumtity  of  boUar 
ebti^ned  wm  in  Uie  greatest  proportioa  to  the 

quantity  f^f  crenm  nsed  ;  nnd  as  the  temperature 
WIS  raised,  the  proportional  quantity  of  butter 
thnlnished while,  in  the  last  experiment,  when 
the  mean  temperntoM  of  the  oreem  had  been 
nist'd  to  70°,  not  only  was  the  quantity  of  hut- 
tar  diminished,  but,  in  quality,  it  was  found  to 
be  very  inferior,  both  with  regard  to  taste  and 
•ppsuuee.  nut  the  loweet  possible  teasperft- 
tnre  should  be  sought  in  chtiming,  appears  like- 
wise from  another  rcsTilt  of  the  preceding  experi- 
ments— the  specific  gravity  of  the  churned  milk 
IttWngbeen  Ibinid  to  dhninieh  thetempsm- 
tnie  of  the  cream  had  been  InereMsd ;  thus  show- 
ing, that,  at  the  lower  temperatures,  the  butter, 
which  is  composed  of  the  lighter  parts  of  the 
enam,  is  more  completely  oolleeted  than  at  the 
h^er  t«inperatures.  in  which  the  churned  mOk 
is  of  greater  "pccific  i;^r;ivity.  From  these  expc- 
riments,  the  subscribers  conceive  themselves  war- 
TSBtsd  ie  condndiiig,  that  the  most  proper  tem- 
perature at  which  to  oommenoe  the  operation  of 
churning  butter,  is  from  50°  in  r,5° ;  and  that  at 
no  tiioe  in  the  operation  ought  it  to  exceed  66° : 
while,  on  the  contrary,  if  at  any  time  the  cream 
should  be  tnnder  60^  in  tempowtimi  the  Ubour 
will  he  much  increased,  without  any  proportion- 
ate advantage  being  obtained  ;  and  a  temperature 
of  a  higher  rate  than  66°  will  be  injurious  as  well 
to  tbe  quDtity  is  the  qaality  ef  the  batter." 

The  present  professor  of  chemistry  in  Glasgow, 
Dr.  Thomas  Thomson,  instituted  a  series  of  ex- 
periments hut  year  into  the  rdative  efiWt  of 
dxlTerettt  elementi  en  tiie  milk  and  batter  of 
cows,  which  we  shall  here  note.  "  We  prooor- 
edj^sayp  Dr  T  nnd  his  assistant,  "two  young 
oowi  from  Ayrshire,  of  the  best  breed  of  milk- 
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in  floothnd.  Tb^  weie  eeleoled  hj  Ur. 

Tennant,  a  large  farmer  at  Shields,  near  Ayr. 
They  had  calved  about  six  weeks  before  we 
got  them,  and  they  were  supposed  to  bo  in 
oalf  again.  One  of  these  was  brown,  and  the 
other  brown  mixed  with  %  good  deal  of  white ; 
on  that  account  they  arc  distinguished  by  the 
names  of  brown  cow  and  white  cow.  Our  ol^jeot 
in  getting  two  eowe  wet  to  feed  the  one  witii 
barley  and  the  other  with  malt,  and  observe  what 
C'.Wpnt  the  food  would  have  upon  the  milk  and 
butter  of  each.  But  it  became  soon  evident  that 
the  constitution  of  the  two  cows  was  so  different 
that  no  fiur  eonehuion  could  be  come  to  by  thai 
mode  of  proceeding.  We  were  obliged,  in  con- 
sequence, to  give  the  same  food  to  each,  and  to 
draw  our  couaequeuces  from  the  effects  produced 
npon  both.  At  tint  we  gafe  the  oowa  the  bar- 
ley and  the  malt  entire,  after  they  had  been 
steeped  for  some  time  in  hot  water ;  but  we  soon 
found  that  it  was  better  to  grind  them  into  meal, 
and  to  digest  the  meal  in  hot  water.  The  leaolt 
of  the  experiments  it  plioed  lader  the  feim  d 
the  fiiHewiiig  table: — 


TIbowm  Cow.  Wnrs  Cow. 

MUk.  Butter.  Milk.  Butte 

Ibk.           IIm.  Ib«.  Ibn. 

26  604  0-735  21  868 

20-420  0  707,5  20  108 

iy'34l  0(>a32  2U4I7 

22-610      —  22-000 

23187  0-791  21763 

20-558  0-730  32*703 

19-710  0-682  21-585 

19-  396  0-675  20  068 

20-  280  0-734  20-244 
20  RU  0  fi87  20  814 

XI.  Bean-uieal  19  590  0705  19-582 


I.  Gru> 

II.  Barley  . 

III.  Malt  . 

IV.  Barley  . 
V.  Barley  . 

VT.  Molasses 
VIT.  M.ilt 
Vlli.  Barky  . 

IX.  Linseed  . 
X.  Liiii-eed  . 


Butter. 
Ibn. 

0-51« 

0-5,55 
0(i74& 
0790 
0-678 
0-654 
0-591 
0565 
0-741 


«  These  experiments/'  Dr.  T.  oontinoes,  "leave 
no  doobt  that  barley  is  more  noorUiiiig  to  oowa 
than  malt ;  at  least  to  Av  as  the  prodnetion  of 
milk  and  butter  is  concfrncij.  Thny  e<infirrn  thi^ 
conclusions  which  we  drew  from  the  chemical 
analyses  of  both.  Barley,  when  malted,  loses 
abnoat  ene-fifUi  of  ita  weight.  The  proportioii 
of  azote  which  is  necessary  both  for  the  support 
of  animal  life  and  for  the  production  of  milk  is 
considerably  less  in  mait  than  in  barley. '  *  * 
*<Frevioiia  to  theae  triali^  tbna  artaoged,  the 
largest  quantity  giwn  to  the  brown  cow  was 
under  the  grass  regimen.  The  first  five  days  of 
the  experiment  yielded  4*93  lbs.  of  butter,  after 
whieh  the  quantity  dhninMted  to  tbe  laat  five 
days  of  the  trial,  when  tin  quantity  yielded 
amonntf'd  to  ?  75  lbs.,  a  proportion  not  superior 
to  what  was  produced  in  some  of  the  subsequent 
expurimanlBi  The  mine  kw  doea  not  appear  to 
held  with  rdiersnoe  to  the  diminution  of  the  but- 
ter as  pertains  to  that  of  tho  niilk.  M'hen  the  food 
has  been  continued  for  some  time.  We  find,  on 
the  contrary,  frequently  the  amount  increasing 
toward!  tiie  oloee  e€  the  earperiment,  even  when 
it  is  continued  for  ten  or  fifteen  days.  The 
largest  amount  of  butter  was  atforded  in  the 
brown  cow  by  crushed  barley.    During  the  iLiird 
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■eries  of  five  daya  the  ttmomit  wm  3-03ft  Ibt. ; 

bean-meal  gavo  the  next  greatest  quantity,  S  CO 
Iba.  in  five  days;  then  comes  barley  and  linseed, 
3*689  Ibe.  during  the  first  five  days ;  barley  and  mo- 
lames,  3-63  Ibo. ;  and  nail,  8^  lbs.  In  the  ease 
of  the  white  cow  the  quantity  was— beans,  3  76  ; 
barley  and  linseed,  3*421  ;  crushed  barli'y,  3  376; 
barley  and  molassee,  3*26 ;  and  malt,  3  1 26.  With 
both  animate  we  obeenre  that  malt  is  lowest  in 
the  scale,  a  fact  which  seems  in  some  measure  to 
militate  against  the  idea  of  the  origin  of  the  but- 
ter being  in  the  sugar  of  the  food,  lie  this  as  it 
may,  however,  although  there  are  manj  connter 
arguments  in  favour  of  the  opinion  that  sugar 
affords  such  a  supply,  we  think  the  tables  Noe.  1 
and  2  tend  to  show  that  there  is  no  relation  be- 
tween the  butter  of  the  milk  and  the  wax  and 
oil  of  the  food,  since  frequently,  when  the  olea- 
ginous matter  of  the  food  is  email,  the  butter  is 
more  considerahlo  than  on  other  occasions  when 
the  reverse  happens.  Since  then  the  facts  con- 
tained in  the  tables  seem  to  prove  that  the 
butter  cannot  be  supplied  from  the  oil  of  the 
food,  it  becomes  an  interesting  p'  int  for  the 
agriculturist  to  learn  from  what  element  of  the 
food  it  proceeds.  It  may  safely  be  infened  that 
it  must  be  formed  from  some  other  constituent 
of  the  diet  by  means  of  the  vascular  system, 
either  as  a  primary  or  secondary  stage.  Sugar 
affords  the  most  simple  dement  from  which  it 
may  be  produced,  bMause  we  now  understand 
how  the  acid  of  butter  can  originate  from  sugar ; 
but  even  the  albuminous  principles  might  afford 
batter.  Upon  these  grounds,  then,  we  can  infer 
that  a  certain  degree  of  exercise  would  be  more 
conducive  to  the  production  of  fat  than  if  the 
animal  is  allowed  to  remain  at  rrat ;  because,  as 
the  source  of  the  fat  or  batter  is  dependent  on 
the  process  of  reqiiration,  it  is  obvioas  that  the 
more  the  function  is  encouraged  within  moderate 
bounds  the  greater  the  amount  of  oil-giving 
priuuiplti  of  the  food  will  be  taken  into  the  sys- 
tem and  coATerted  into  fat.  We  b^eve  that 
this  theovetioal  dednotion  is  perfectly  in  conso- 
nance with  the  erperience  of  good  observers,  wIkj 
find  that  box  or  hammel  feeding  is  more  condu- 
cive to  health  of  cattle  and  cows  destined  for  the 
butcher,  or  for  the  production  of  butter,  than 
close  plant-like  confinement,  which  is  ftireign  to  i 
the  nature  uf  every  animal,  and  at  variance  with 
the  first  principles  of  physiological  sd^ioe.** 

Oows,  in  summer,  should  be  milked  three  times 
a-day  at  least ;  early  in  the  morning,  at  noon, 
and  just  before  night-fall.  If  this  be  not  done, 
the  greatest  possible  quantity  of  milk  will  be  fiur 
from  being  obtained  firom  them.  The  milk  is 
secreted  in  the  udder,  very  much  in  proportion 
to  the  quantity  required,  as  we  see  in  the  case  of 
dogi^  cats,  pigs,  and  other  animals,  which  pro- 
duce more  young  than  one  at  a  time ;  and  we 
know  that  a  cow,  by  scanty  milking,  can  very 
soon  be  put  dry.  It  is  therefore  of  the  titmost 
conseijiuence,  that  the  whole  milk  secreted  be  at 


each  milkiim;  carsfblly  drawn  awiqr.  The  com  ' 

should  be  as  little  driven  as  possibk  before  milk-  ! 
ing ;  and  their  tpat«  should  be  washed  clean  with 
water,  applied  by  a  bit  of  sponge,  before  the  pro-  ^ 
cess  commences.  It  may  be  laid  down  as  a  pnttj  | 
geoeial  rule,  that  18  pounds  of  milk  will  jidd 
one  pound  of  butter ;  and  that  this  is  the  pTi> 
ducc  of  a  single  cow  per  day  daring  summer,  aod 
half  that  quantity  in  winter.  Som%  however, 
win  furnish  twin     r  even  thrice  this qnanUty. 
The  effect?  of  f  cding,  treatment,  management,  \ 
and  the  idiosyncracy  of  particular  animals,  are 
here  astonishingly  great.  See  the  artiole  Oow. 

When  brouj^t  into  the  dairy,  the  milk  shMU 
be  strained  through  a  fine  sieve  and  then  poured 
into  pans  or  troughs  about  4  inches  deep.  From 
12  to  20  hours  in  summer,  and  about  twice  as 
long  in  winter,  should  be  permitted  to  d^Me  be-  ; 
fore  the  milk  is  skimmed,  after  it  lias  Initn  put 
into  the  milk-pans.    If,  on  applving  the  tip  of  I 
the  finger  t-o  the  burface,  nothing  adheres  to  it,  I 
the  crsam  may  be  properly  taken  off;  and  during 
the  hot  summer  months,  this  should  always  be  | 
done  in  the  morning,  before  the  dairy  becomes 
warm.   The  cream  should  then  be  deposited  ia  , 
a  deep  pan,  placed  in  the  coolest  part  of  Ibe 
dairy ;  or  in  a  cool  cellar,  where  free  air  is  ad^ 
roitted.    It  is  customary  to  stir  the  cream  fre-  , 
quently  with  the  view  of  encouraging  a  slight  ^ 
degree  of  acidity,  which  is  deemed  necessmy  to  ] 
the  production  of  butter ;  but  it  is  weltlcDOWB  | 
that  excellent  butter  can  be  produced  from  pe^  | 
fectly  fiesh  cream.  | 
In  hot  weather,  ohnming  sliould  be  performed,  ; 
if  possible,  every  ethor  day;  but  if  this  is  not 
convenient,  the  cream  should  be  daily  ehifUd 
into  a  clean  pan ;  and  the  churning  should  never 
be  less  frequent  than  twice  a-week.  This  woik  | 
should  be  performed  ia  the  coolest  time  of  the  | 
day,  and  in  the  coolest  part  of  the  h  ^isc.  wLL-rc  , 
there  is  a  free  dran^jht   of  nir.     Cold  water 
should  be  applied  to  the  cunru,  hrnt  by  tiiling 
it  with  this,  some  time  before  the  cream  it  | 
poured  in,  and  then  by  immersing  it  in  water  to  , 
the  depth  of  a  foot  or  so,  during  the  operation,  j' 
provided  we  use  the  pump-chum ;  or  by  apply*  ' 
ing  wet  cloths  to  it,  if  we  use  a  barrd-chom. '  i 
Such  means  are  generally  neceasaij  to  prevent  j  [ 
!  the  too  rapid  acidification  of  the  cream,  and  for- 
mation of  the  butter.   The  winter  season  and 
cold  weatiier,  of  course,  require  an  opposite  prac-  i 
tice ;  but  we  can  hardly  be  too  cavtloas  in  the  | 
application  of  heat ;  for  the  common  practices  of  | 
wrapping  the  churn  in  a  warm  doth, plunging  it  i 
into  hot  water,  adding  warm  milk  to  the  cream,  i 
or  placing  the  dxam  near  ihefirSy  iU  tend  to  in-  > 
jure  the  Ituttor.   The  hcet  way,  perhaps,  is  to  : 
heat  the  churn,  by  filling  it  with  boiling  water 
before  the  cream  is  put  in,  and  to  place  it  in  the  '. 
wannest  part  of  tiie  house;  but  net  elen  Ija 
fire.   The  temperature  should  be  as  near  SI 
practicable,  and  ought  not  to  exceed  f'ti'l  | 
The  operation  of  churning  ought  tu  be  liitdvr- 
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equable,  ancl  nninterraptad;  for  if  ire  •top 

or  relax  in  our  exertions,  the  butter  will  ffo  bad; 
as  it  is  called  ;  and  if  the  motion  be  too  quicit 
and  violent,  the  butter  will  be  soft  and  of  a  white 
colour)  beddes  imUbing  a  wry  disagreeable  tm- 
vour.  This,  in  some  districts  of  Scotland,  is 
known  by  the  phrase  bunting  the  churn.  Ma- 
ciunexy,  as  before  observed,  of  an  ingenious  and 
oonYenient  eonslniotleUf  ii  in  sonie  (fiatriota  new 
omployed.  and  f onnd  to  have  the  advantage^  DOt 
onlj  of  abrid;::;ino[  labour,  but  of  aoouringa  more 
r^ular  and  uniform  motion. 

When  the  eperatfon  is  properly  condnetedi  the 
butter,  after  some  time,  suddenly  forma,  and  is 
to  be  carefully  collected  and  separated  from  the 
buttermilk.  But  in  doing  this,  it  is  not  suffi- 
eient  merely  to  poor  off  this  milk,  or  withdraw 
the  butter  from  it;  beoanae  a  certain  portion  of 
the  caseous  and  serous  parts  of  the  milk  still  re- 
main in  the  interstices  of  the  butter,  and  must 
be  detached  firom  it  by  washing,  if  we  would  ob- 
tain it  pore.  In  waaUng  butter,  mmm  think  it 
sufTicient  to  press  the  mni^  gently  betwixt  the 
bauds;  others  pr  "^-?  it  Htr'>n;^ly  and  frequently, 
repeating  the  washings  till  the  water  come  oif 
qoite  dear.  The  firat  method  ia  preferable  when 
the  butter  is  made  daily  for  immediate  use,  from 
new  milk  or  cream  ;  because  the  portions  of  such 
adhering  to  it,  or  mixed  with  it,  contribute  to 
produce  the  tweet  agreeaUe  flaTonr  whieh  diatinr' 
guiahes  new  cream.  But  when  our  olgect  is  to 
prepare  butter  for  keeping,  we  cannot  repeat  the 
waahings  too  often,  since  the  presence  of  a  small 
lunatity  of  milk  fai  it,  will,  in  leas  than  twelTe 
hours  after  churning,  cause  it  sensibly  to  loM  its 
•▼ood  qualities.  When  the  butter  is  very  soft, 
especiidly  in  hot  weather,  it  should  be  allowed 
to  Ifo  during  ten  or  twdve  minutes  in  the  oold 
water,  to  acquire  belter  oonsistency  before  be- 
ing washed.  Tho  jirncc?;^  of  washing  but*  r  i  = 
usually  nothing  more  than  throwing  it  into  au 
earthen  vessel  of  clear  cool  water,  working  it 
to  aad  fro  with  the  handa,  and  changing  the  wa- 
ter till  it  come  off  clear.  A  much  preferable 
method,  however,  and  that  which  we  believe  i  ■ 
now  always  practised  by  those  who  best  under- 
Btand  the  bu^neee,  la,  to  uee  two  broad  pieoM  of 
wood  instead  of  the  hands.  This  is  to  be  pre- 
ferred, not  only  on  account  of  its  apparently 
greater  doanlinees,  but  also  because  it  is  of  de- 
cided adfuntage  to  tiio  quaUty  of  the  butter. 
To  this  the  warmth  of  tin  hand  gives  always 
more  or  le'-«  of  a  greasy  appearance;  and  butter 
waahed  hy  moans  of  the  wooden  Jlappertf  as  they 
are  eaDed,  will  ahmya  fetoh  at  market  a  higher 
price  than  if  the  hand  had  been  employed.  The 
influence  of  the  heat  of  the  hand  is  greater  than 
might  at  first  have  been  sospected.  It  has  al- 
ways been  remaiked,  that  a  person  who  hat  na* 
torally  a  warm  hand,  never  makes  good  butter. 

After  washin;::,  the  bntter  should  be  cut  and 
sliced  in  every  possible  direction,  with  a  serrated 
«e  rough-edged  knife,  in  order  to  bring  out  firom 


it  the  amallest  hair,  bit  of  ng,  ateainer,  or  anyw 

thing  that  may  have  chanced  to  fall  into  it.  It 
is  then  to  be  spread  in  a  bowl,  and  such  a  quan- 
tity of  salt  added  as  may  be  judged  proper.  If 
the  butter  is  to  be  need  immediately,  or  kept 
only  for  a  short  time,  a  small  proportion  will  be 
sufficient ;  and  in  this  state  it  is  usually  denomi- 
nated yVWi  butter.   But  if  it  be  intended  to  be 
long  kept,  or  transported  to  a  distanoe,  an  ounce 
or  two  of  salt  will  be  required  to  the  pound  of 
bntter.    The  salt  used  in  curing  butter  should 
be  of  the  purest  kind,  well  dried,  and  broken 
down,  but  not  oompletcly  pulverised;  and  it 
must  be  so  thoroughly  worked  in,  as  to  be  equally 
incorpoiated  with  the  mam.   See  the  artiole 
Dairy. 

When  butter  is  to  be  sold  on  the  spot,  or  in 
the  neighbouring  markets,  it  If  divided  into  rolls 

of  a  pound,  or  half  a  pound;  or  into  lumps  of 
24  ounces,  called  dishes  in  some  parts  uf  Eng- 
land ;  but  when  it  is  to  be  kept,  or  carried  to  a 
diatanoe,  quantitiee  of  84, 56,  or  S8  pounds,  are 
put  up  toc^ether  in  casks,  uaaallj  called  tubS|  fir- 
kins, and  b:\ir  tirkins. 

When  the  butter  has  been  sufficiently  impreg- 
nated with  the  ealt,  by  being  qpiead  out  in  thin 
layers,  sprinkled  with  it,  and  thoroughly  wrought, 
it  is  then  to  l)e  gently  pressed  into  the  tub  or 
firkin,  which  must  not,  however,  be  filled  t^uite 
np,  but  room  left  at  top  to  reodve  a  layer  of  mlt, 
lialf  an  inch  or  an  Inch  in  thickness.  In  seven 
or  eight  days,  the  salted  butter  detaches  itself 
Irom  the  sidea  of  the  firkin,  shrinks,  and  occa- 
sions interstices.  These,  if  allowed  to  remain, 
would  iigure  the  butter,  by  admitting  the  con- 
tact of  the  air.  Tbov  are,  therefore,  to  be  filled 
up  by  a  saturated  solution  of  salt  in  water,  or 
brine  strong  enough  to  carry  an  egg.  The  but- 
ter is  then  to  be  covered  hf  a  new  layer  of  salt, 
inrl  f||.  Ii,  ad  nf  the  ve.?sel  put  on.  Before  the 
butter  is  put  into  the  firkin,  care  must  be  taken 
that  the  latter — which,  if  new,  should  be  of  clean 
white  wood,  and  canfiilly  wiMiied  inside  with 
hot  brine — ^be  well  seasoned :  and  this  is  effected 
by  exposing  it  for  two  or  three  weeks  to  the  air, 
and  frequent  washing.  The  readiest  method, 
however,  ia  bj  the  use  of  nnalaiked  lime^  or  a 
largo  quantity  of  salt  and  water  well  boiled, 
with  which  it  should  bo  scrubbed  several  times, 
and  afterwards  thrown  into  cold  water,  to  remain 
three  or  Ibnr  daya  till  wanted.  It  should  then 
be  scrubbed  as  before,  and  well  rinsed  with  cold 
water;  and  before  receiving  the  butter,  every 
part  of  the  inside  of,  the  firkin  must  be  carefully 
rubbed  with  salt  Indeed,  the  sursst  of  all  me- 
thods to  preserve  butter  from  spoiling,  after  it 
has  been  properly  salted,  is  to  keep  it  f  ;n?tantly 
immersed  in  a  saturated  solution  of  tius  sub- 
atanoe.  An  eam&at  composition  for  preeenring 
butter  may  be  prepared,  by  mixing  one  part  of 
saltpetre,  one  of  common  salt,  and  two  of  sugar. 
This  thoroughly  wrought  into  the  butter,  will 
keep  it  sweet  for  a  very  long  time,  and  com- 


J 


Digitized  by  Google 


BUTTER. 


i 


muniofttet  to  it  no  salt  or  dingrenUo  tatto. 

Some  use  a  mixture  of  half-an-oiince  of  dry  salt 
finely  pounded,  2  dmras  of  sugar,  and  2  dlMDB 
of  SiUtpetre,  for  ercry  pound  of  butter. 

Ahnosfc  everj  Und  of  wood  hitherto  med  for 
mftking  butter-casks  oommaoicates  a  woody  fla- 
vour to  butter,  and,  conjointly  with  the  salt, 
even  exerts  so  great  a  ohemical  power  upon  it 
M  to  oooiaioii  60016  of  it  to  molt  tmi  dnin  off  in 
the  form  of  MoA.  The  best  oak  and  ash  hare 
been  much  recommended,  but  they  too  have  had 
properties.  But,  says  Mr.  Qeorge  Moir,  in  a  pub- 
lished oommniiioatioii  to  the  HighUini  Sodety, 
"  The  lime  is  pre-eminentfy  luitod  for  the  manu- 
I  facture  of  butter-cask^  It  is  the  only  wood /rw 
of  acid, — a  point  w  hich  I  have  ascertained  by 
innumerable  experiments.  In  the  manufac- 
tofo  of  faMket«at,  the  eplite  for  the  badcete 
wore  at  first  made  of  ash,  from  the  circum- 
stance of  that  ?pecio8  of  wood  being  particu- 
larly straight  la  the  grain.  I  found,  however, 
that  the  aeid  in  tiio  aih  daoompoeed  the  nit. 
I  then  made  trial  of  every  kind  of  wood  I  could 
come  at,  and  found  none  but  the  lime  to  be 
free  of  acid.  Next  in  order  was  the  fir.  The 
aoid  aets  meet  powerfully  on  salt,  deoompoees  it, 
Mid  makes  it  run  into  a  liquid,  which  I  have 
proved  by  u  hundred  experiments.  In  one  in- 
stance I  got  a  tree  of  poplar,  white  as  writing- 
paper,  ami  made  it  into  haiketi.  I  iilled  fif^ 
dozen  of  them  with  salt ;  when  they  were  in  the 
stove  I  anticipated  perfection  itself,  but  to  my 
great  surprise  and  disappointment,  on  being  ex- 
posed to  the  air  for  half  an  hoar,th^  became  all 
oovered  with  epote  red  aa  blood.  When  again 
put  into  ihp  stove  for  some  time,  the  spots  disap- 
peared, hilt  when  exposed  to  the  air  fir  two  or 
three  days,  tiie  wood  became  as  dark  as  laaht^- 
«af,  and  retained  that  oolovr.  Nor  waa  thie  aE ; 
every  one  of  the  fifty  dozen  of  baskets  became 
quite  empty  by  decomposition,  and  many  of  them 
after  having  been  twelve  months  in  the  stove. 
Thia  indneed  me  to  endenvoor  if  poirffaie  to  ex- 
tract the  aoid  from  all  kinds  of  wood  before  using 
it.  The  following  is  the  plan  which  I  have 
adopted.  Cut  the  wood  into  deals  of  the  lengths 
required ;  have  a  boiler  of  *  equare  ibnn,  the 
length  of  the  wood,  fidl  of  water :  put  in  the 
woorl  with  n  weight  or  prendre,  to  keep  it  im- 
mersed in  the  water,  and  have  a  wooden  cover  on 
the  boiler,  as  it  must  be  done  by  close  evapora- 
tion. When  thoB  boiled  fatfimr  kpmn,  tiie  whole 
of  the  pyrolignoua  acid  will  be  extracted.  The 
wood  is  then  dried  for  use.  It  becomes  closer 
and  more  condensed,  from  the  fibres  being  con- 
traeted.  Bf  thia  method,  wliile  the  wood  oodp 
tinues  hot,  it  can  easily  be  brought  to  any  shape, 
and  used  for  various  purposes,  and  this  is  the 
only  mode  by  which  barrels  for  salted  butter 
ahould  be  made." 

When  butter  is  to  be  exposed  t-o  the  heat  of  a 
warm  climate,  it  should  be  purified  by  melting, 
before  it  is  salted  and  packed  up.    Let  it  be  put 


into  a  proper  veind,and  thia  into  another  ei»>  I 

taining  water ;  let  the  water  be  gradually  heat-  | 
ed  till  the  butter  be  thoroughly  melt«d ;  let  it 
continue  in  this  state  for  some  time,  and  the  im-  , 
pure  parte  will  aobaide^  leaving  at  tiie  top  a  per-  1 1 
fcctly  pare  tnaapacent  oiL  ^ik,  when  it  cools, 
will  become  opaque,  and  assume  a  colour  nearly  [ 
resembling  the  original  buttery  being  only  an 
little  paler,  and  of  a  firmer  eonriatemca.  This  | 
refined  butt«r  moat  be  aqMtrated  from  the  dr^ 

salted,  and  put  up  in  the  sam(>  way  with  other 
butter ;  and  it  will  keep  much  longer  sweet  in  | 
hot  oltmates,ae  it  retains  the  salt  beM«.  Itmay  | 
also  be  pnottved  eweet,  without  aalt,  by  adding  i 
to  it  a  certain  proportion  of  tine  honey,  and  mix- 
ing them  thoroughly,  so  that  they  may  be  p«r-  , 
fectly  incoi^rated.   A  mixture  of  this  sort  hat  , 
a  eweet  plaiMaat  taafce,  and  will  keep  fbr  yean  I 
without  becoming  rancid.    It  mi^'ht  of  course 
be  vpry  useful  in  long  voyages.    L*r.  .Inderson 
thiuks  an  ounce  of  honey  suthcient  to  prei»erve  a  ■ 
pound  of  butter.  | 

To  preeorve  batter  for  a  long  time  fresh  with-  i 
out  any  foreign  mixture,  the  best  method  per- 
haps is,  first  of  all  to  wash  the  buttm&ilk  oom- 
plutclj  out,  and  then  to  keep  the  batter  oadsr 
pure  cool  water,  frequently  renewed,  S<in»e 
wrap  it  up  in  a  wet  linen  cloth,  to  defend  it  from  i  i 
the  influence  of  the  air.  But  though  fresh  bat-  ' 
ter  be  kept  eoel  and  flrara  the  idr, it  wiH iaac 
TWJ  long  time  become  rancid.  We  Mimot  by 
any  means  keep  it  fresh  from  one  year  to  ano- 
ther, or  transport  it  to  a  distance  in  good  condi- 
tion. Bandd  batter,  to  most  people,  is  extremely  , 
dimgreeaUe.  A  rery  amall  qnantity  of  it  wii  ! 
be  observed  by  many  in  a  large  mass  of  meat, 
that  it  mav  be  empLivd  to  season.    Few  stom-  i 
achs  can  digest  raucid  butter.   8ome  are  so  deli-  i 
eate^  that  tim  oae  even  of  freeii  batter,  of  milk,  i 
of  oream,  and  in  general  of  all  oleaginous  sab-  I 
stance,  affeot  them  with  diflkolt  and  paiafal  di>  : 
gestion.  I 

Batter,  to  be  a  wfaolaeeme  alimeat,  mmt  be  I 
free  from  ranoidilj,  and  not  fried  or  burned 
But  even  in  its  purest  statf,  there  are  few  vhn 
can  indulge  very  freely  in  the  use  of  this  article 
wiA  impunity  ;  and  health,  perhaps,  woold  aet  ' 
sufier,  though  its  employment  as  food  were  alto- 
gether liiid  aside.    Like  the  nthor  liland        it  j 
is  gently  laxative.   Most  housewives  km^w  mf-  j 
eral  receipts  Ibr  restoring  raaeid  batter  to  ftai^ 
neaa.  But  of  these  the  greater  number  ait  of  Ht-  i 
tie  use.    Washing  it  well  with  pure  water,  or  ' 
with  ardent  spirit,  still  better  perhaps  with  sweet 
milk,  will  deprive  it  in  some  measure  of  its  dis- 
agreeaiUe  eaidl  and  taate.  U  io  of  mMb  mom  1 1 
consequence  to  preserve  butter  firom  becomiTi^  i| 
rancid,  by  aalting,  and  the  other  meana  abesdf  ■ 
explained. 

As  tomip  ia  now  beeonm  ao  ooaimoB  a  hai 

for  cows,  and  often  imparta  to  their  milk,  and 

the  butter  thence  made,  a  very  di<!aere<>ahle  fla- 
vour, it  is  of  some  consegtumoe  to  know  how  tim 
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oiaj  be  best  obviated.  A  sm&ll  qu:uitlty  of  salt- 
pttro  has  been  recommended  ;  and  in  the  '  Gk»or- 
gicai  Eesajs/  vol  v.  wo  have  the  following  me- 
tliod:  '^LUthebowlaorpraabelMptooiifteiitly 
dma,  and  iPeUwaldfld  wUh  boiling  water  befoM 
using.*  When  the  milk  is  brought  into  the 
duij,  to  every  eight  quarta  mix  one  quart  of 
boiling  water;  then  pat  up  the  miUc  into  the 
bowlfl  to  stand  for  cream."  Dr.  Anderson  says, 
"that  if  the  milk  la  to  be  used  sweet,  its  taste 
may  be  considerably  diroinighed  by  boiling ;  and 
that  other  means  of  sweetening  mUk  bnve  been 
itliptcd,  more  troublesome  and  expensive,  and 
not  more  efficacious."  A  diKigrt'.sible  taste  in 
cither  milk  or  butter  may  not  imlxequently  be 
removed  by  giving  the  cow  in  which  it  is  ob- 
somd  a  doie  of  hdfHUfe-muwe  ef  nitn^  wliidi  is 

^wuys  a  safe  and  cooling  medicine. 

As  butt'  r  made  in  winter  is  generally  pale  or 
white,  aud  its  richness  at  the  same  time  inferior 
to  ttat  vkieh  is  made  daring  the  tanuner- 
months,  the  idea  of  excellence  has  been  asso- 
ciated with  the  yellow  colonr.  Means  are  there- 
fore employed  by  those  who  prepare  and  sell 
butter,  to  impart  to  H  tiie  JtlAm  odtoar  wbere 
that  is  naturally  wanting.  Various  substances 
have  been  used  fnr  this  pnr|>o8e,  but  they  must 
all  be  of  the  resiuous  classi  or  moh  as  are  soluble 
in  oils.  Extractive  matters,  and  aaeli  as  are 
■obUs  only  in  water,  alcohol,  fto,  aa  best-loot 
and  cochineal,  f^iyo  ni>  tinge  to  l»nttf>r  The  sul)- 
ttanoes  most  commonly  employed  are  the  root 
of  the  carrot,  and  the  flowers  of  the  marigold. 
The  juice  of  either  of  tbeee  ie  eipmased  and 
passed  through  a  linen  cloth.  A  small  quantity 
of  it,  (and  the  proportion  necessary  soon  learned 
fruu  experience,)  is  diluted  with  a  Ijittle  cream, 
sad  tUe  nistava  is  added  to  the  net  of  the 
cream  when  it  entefS  the  chum.  So  little  of 
this  colouring  matter  unites  with  the  hutter. 
that  it  never  oooununicates  to  it  any  peculiar 
taste.  Hatty  other  oolouring  matters  have  been 
empbyed,  as  saffron,  the  seed  of  die  asparagus ; 
but  the  marigold  and  carrot  are  certninly  the 
best,  and  it  is  the  latter  that  is  chtetly  used  by 
the  best  tanan.  AlkaDat  root  trill  give  every 
shade  of  ooloar  to  baiter,  horn  the  lightest  rose 
to  the  deepest  red,  by  awgOMmtiny  or  ^miwiAtng 
the  proportions  of  it. 

Though  the  milk  of  the  cow,  when  fed  on  rich 
pastors  during  the  aonuner  asonths,  ia  ahnost 
always  found  to  produce  butter  of  a  rich  yellow 
colour,  this  ia  by  no  mean=?  tfie  case  with  every 
aaimaL  The  goat,  the  aheep,  the  mare,  and  the 
M^fMenHw  aane  paataieinthe 


*  It  can  hardly  he  riccci*sary  to  observe,  thiit  the 
ntmost  aUeotioo'to  eleauUneas,  with  respect  to  every 
vetwl  and  iastimusut  used,  and  every  operation  per- 
formed in  the  making  of  Luttor,  is  indi8peii.«ubly 
requisite.  Any  neglect  of  thi.^  kind  is  fatal  to  iu  [ 
goodness.  It  ia  quite  necessary  that  the  howls  or 
pant,  after  sodding,  be  allowea  to  cool  before  the 
Btlk  ii  p«t  imo  Mum. 


produce  milk  which  yields  butter  always  more 
or  less  whit*'.  When  a  cow  has  recently  calved, 
her  uiiik  is  much  yellower  than  usual,  but  this 
eoongoeaoS 

Some  coimties  or  districts  are  particularly 
famous  for  the  excellency  »  f  tht'ir  hntter  That 
which  is  made  in  Essex,  and  well  known  under 
the  name  of  Ej'puig  butter,  is  the  meet  highly 
esteemed  of  any  in  London  and  ita  vieintif .  In 
the  more  restricte  d  m-^c  nf  this  appellation,  it  is 
applied  only  to  the  butter  made  from  the  milk 
of  oowe  wUflh  are  fsd  in  Epping  forest  doring 
the  summer  months,  where  Uie  ienvea  aad  some 
particuLir  plants  are  thonefit  to  cfmtrihiitr>  tn  its 
superior  flavour.  In  Somerset  butter  of  nearly 
the  same  excellency  is  made;  but  brought  to 
market  ia  half  pounds  iaalead  of  pooada.  The 
Cambridgeshire  i^t-butter  is  held  in  the  high- 
est esteem  ;  nnd  the  London  cheesemongers,  by 
washing  aud  detucimig  the  salt  from  it,  often 
sdi  it  at  a  high  prioe  for  fresh  batter.  It  is 
made  nearly  in  the  same  way  as  the  Ejqang  but- 
ter, and  when  salted,  put  up  in  firkins  of  56 
pounds.  Yorkshire  and  Sufi'olk  butter  is  very 
Uitle  inArior  to  that  of  Oambridgediiie,  aad  is 
often  sold  in  London  for  such.  Utoxeter,  in 
Staffordshire,  hvi-s.  long  been  famous  for  good 
butter.  The  London  cheesemongers  have  a  sort 
of  factory  there  for  thia  artideb  It  is  bought 
by  the  pot,  of  a  cylindrioal  fonn,  weighing  14 
pounds.  The  supcri  ir  cvrcllrnco  of  the  butter 
produced  in  the  Highland  districts  of  Scotland, 
has  been  already  remarked,  and  we  hope  ao- 
ooonted  for.  The  same  delicately  davooied  epo- 
cies  is  said  to  be  made  on  the  mountains  of 
Wales,  and  the  henths  and  commons  of  England. 
Some  of  the  best  irudi  butter  brought  to  Lon- 
don, after  being  imdied  and  repaiAed,  ia  add  as 
Dorsetshire  and  Cambridgeshire  butter.  The 
c»alt  butter  of  Ilolland  is  superior  to  that  of  any 
other  country ;  and  foruis  about  three-fourths  of 
all  the  f<»eign  batter  imported  iato  Kitafaa. 

Frauds  and  abuses  of  various  kinds  are  prac- 
tised in  tlip  salting  and  packing  of  butter,  to 
increase  its  bulk  and  weight.  Pots  are  fre- 
quently kid  with  good  batter  Inr  a  li^  way  at 
the  top,  and  with  bad  at  the  bottom.  Some- 
times the  butter  is  placed  in  upright  rolls, 
touching  one  another  above,  so  as  to  form  a 
uniform  sur&oe,  but  receding  so  as  to  leave 
empty  spaoes  below.  Sometimes  tallow  or  hogs- 
lard  is  found  to  constitute  no  small  proportion 
of  what  th"  purchaser  had  deemed  pr>nd  butter. 

Au  act  oi  parliament  (3Gth  Geo.  iii.  c  U6.) 
partiealarly  regidatee  the  paobtng,  raiting,  and 
selling  of  butter.  By  that  statute  it  is  enacted, 
that  every  vessel  made  for  the  pocking  of  butter, 
shall  be  of  good  wtill-eeasoned  wood,  marked  with 
the  maher*s  name^  aad,  bj  a  subsequent  aot,  his 
place  of  abode  ;  that  it  shall  be  a  tub  containing 
H  I  pounds,  :\  firkin  containing  56,  or  a  half-firkin 
containing  26  pounds  avoirdupois,  and  no  other ; 
that  it  ahall  be  of  a  paitaoalar  wwght,  and  neither 
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top  nor  bottom  exceeding  a  certain  thicknese. 
having  the  true  weight  or  tare  of  the  vessel,  dis- 
tinctly marked  upon  it ;  with  a  variety  of  other 
relations  to  prevwit  fintuds,  under  severe  penal- 
tioaL  Alky  frrad  with  legBid  to  tho  batter,  the 
vessel,  or  its  rnarl^?,  subjects  the  person  con- 
cerned to  a  forfeiture  of  i,'3<)  for  every  such 
olTence.  See  articles  CuuaHiNO,  Cow,  Daibt, 
MnK.—- /Vww^i  SsfM^me  dm  Ootmeinmuu  C*t- 
viigues,  torn.  ix. — Thytux  and  ParmerUier,  Me- 
moire  mr  U  laU. — Thomson^ s  ChemiMrtf. — Ander- 
ion'*  Agricuhural  Recreatwm,  vol.  iii.  and  iv. — 
Andenon*9  JSm^  en  A^rin^Hm^Jfid  Ziatkkm 
Report,  1795. — Avon's  Treatite  on  Dairy  ffiaban- 
drtf. — Qimrterfy  Journal  of  AgriavUMiir$,^Tnm»- 
actioni  of  the  Biff  Aland  Society. 

BTTPTBR-BtTIk  Two  species  of  phmts,  of  the 
tnssilago  or  c  Jlsfoot  genus.  The  oommon  but- 
ter-bur, Ti'^-^-h^o  petfuite-^i,  grows  naturally  in 
moist  meadows  and  other  moist  situations  in 
BritaiiL  It  has  both  eingiihr  babitt  and  a  xe- 
markable  appearance.  Its  root  is  perennial, 
white,  long,  thick,  fleshy,  and  decurrent ;  its 
flower-stems  are  whitish,  round,  thick,  and  about 
eight  inches  in  height,  and  have  a  lew  soaly  fibres 
in  lieu  of  leavea ;  an  OTal  spike  ot  flsah-ooloured 
flowers  grows  on  the  top  of  each  stem,  and  bl  ■  iins 
in  March  and  Ajinl ;  and  the  leaves  rise  alter 
the  flowers  have  perished,  stand  singly  upon 
white,  pnrple  or  greenidi,  hoDowed  feotetalkiy — 
are  scnnetimes  so  enormously  large  as  to  measure 
three  feet  in  breadth, — have  a  rotindiah  form, 
cut  into  angles  on  their  edges,  and  indented  into 
a  oordate  shape  at  the  footstalksr-vid  are  dark 
green  on  their  upper  rarlbce,  and  whitish  and 
somewhat  downy  undenieftth.  "  The  roots," 
iaje  Miller,  "  have  a  dark-coloured  skin,  but  are 
white  witiUtt,  and  have  a  itM»g  eeeafti  with  n  hot 
biting  taste.  They  are  mdoiifio,  alexipliarmic, 
and  good  for  all  kind?  nf  fcvrr?,  nnd  malignant, 
infectious,  and  pestilential  distempers.  They  are 
cordial,  preventing  fainting  and  shortness  of 
breath.  A  good  quantity  of  them  is  put  into 
the  treacle  water."  But  thongh  these  mighty 
properties  were  on  re  so  generally  credited  as  to 
win  for  the  plant  the  popular  name  of  pestilent- 
wort,  th^  are  now  beiiered  to  be  altogether 
fictitious.  A  hybrid  variety  of  the  common  spe- 
cies, T.  p.  hylrida,  grows  naturally  in  the  same 
kinds  of  situations  as  the  normal  plant,  and  has 
usually  a  hci^  of  about  18  imohea.  When  either 
the  normal  plant  or  the  variety  infests  a  meadow 
or  moist  pasture,  it  is  both  a  mischievous  nnd  a 
very  stubborn  weed.   The  white  butter-bur,  JW- 

cXbOt  waa  introdnoed  to  Biitain  from 
tintmtal  Europe  towards  the  close  of  the  I7th 
cpntnrv.    It  is  rather  a  pretty  plant,  of  about 
a  foot  in  height,  and  produces  white  flowers  in 
middle-winter  and  early  q»ring. 

BUTTBB-CUP,— botaniealiy  Ranmnadut  huU 
hosut.  A  perennial,  tuberous-rootpd  -weed,  of  the 
crowfoot  genus.  It  is  also  popularly  called  crow- 
toe,  butter-flower,  and  upright  meadow  crowfoot. 


BUTTERFLY.  j , 

1 1  abounds  in  the  meadows  and  pastures  of  Greit '  I  { 
Britain,  produces  a  beautiful   ^hinin^  yellow  ' 
flower  in  May  and  June,  and  is  almost  asoom-  | 
mon  and  as  well  known  as  tiie  meadow  kkj.  v 
Its  stem  is  ramified  and  usually  about  a  foot  i 
high  ;  and  its  flowers  are  produced  at  the  eni  j 
of  the  branches.  The  whole  plant  is  exceedingly  ' 
acrid,  yet  loses  its  acridity  by  drying.  Sbe^  i 
and  goats  eat  it ;  but  hcsses,  cows,  and  swias 
fuse  it.    Bees  arc  very  fond  of  its  flowers.— A 
double-flowered  variety,  R.  h.for*  pl^no,  has  long  , 
been  cultivated  in  gardens  as  an  onuaoeatei  . 
plant  Its  stem,  like  that  ef  the  nofmaiiihiBt,  I, 
is  erect,  ramoee,  and  about  a  foot  in  height;  iu 
lower  leaves  have  very  long  footstalks,  and  are 
divided  into  several  segments  res«nbling  thoK  i 
of  monkshood;  its  upper  leaies  are  out  to  tiis  | 
base  into  linear  s^ments  ;  and  its  flowers  come 
out  in  May,  and,  if  in  a  shady  situation,  wiL  ' 
bloom  for  about  a  month.  This  plant  bves  moit-  * 
torn  and  ahad^  and  is  propagated  by  ffifidisg  \ 
the  rootB.1 — Another  ornamental  variety,  EL  I. 
bradeatvj,  was  introdttosd  to  Britain  from  tiw : 
Pyrene^  ; 

BUTTBBFLT.    The  most  oonspieaoui  aad ; 
beantifia  of  the  three  gvsat  divisiona  «f  the  bpi- , 
dopt,?rous  order  nf  insects.    Linnseos  divided 
the  lepidoptera  into  the  three  jrroups  of  batter-  I 
flies,  sphinx-moths,  and  true  motlis,  or  pe^Ut&,  J 
jpkmx,  and  fMUma;  and  LatreiUe  adspfeed  Im  • 
groups,  and  ga\  ^  them  the  new  and  expimnn 
names  of  respectively  diurnfi  or  day-fliers,  crv/w- 
evdaria  or  twilight- fliers,  and  iu>ctAima  at  ai^- . 
flien.    The  diwna  w  butteiflies  are  diitia-! 
guished  from  the  other  two  groupa,  not  only  by 
their  day-flying  habits,  but  generally  by  th« 
UssMtj  and  brillianoe  of  their  colours,  uid  elmji 
by  oMtain  paeafiarilies  in  thsir  oonfbnBalios^ 
and  espeoialty  bf  the  particular  structure  of  thai 

antrnTim,    Tn  nil  biitterflie?.  the  nntcnnrp  are 
nearly  uniform  in  their  general  shape,  slender  at 
the  base  and  middle,  and  expanding  at  the  tip  ^ 
intoacBstinothnoborofaib;  irtiBe  In  motts^  the  ■ 
antennae  :\rc  incalculably  varied  in  form  and 
structure,  and  alwajs  dixoinish  in  size  fromtbcj 
base  to  the  tip.  |, 
Butterflies  are  divided  bjIatrsOla  and  hmH 
modem  entomologists  into  the  five  families  of  j 
papilionidse,  nymphalidsa,  heliooniidse,  lyoraidK, , 
and  hesperiidto.  The  papilionidas  comprise  the  ' 
genera  papilio,  zelima,  panuMini^  thsfa^  fisri^  . 
pontia,  and  colias ;  and  they  have  the  antenos  I 
not  hooked  at  the  tip,  the  witerior  legs  not  al'-  | 
breviated,  but  for  walking,  and  alike  in  both 
seias^  and  the  pupa  angulated,  suqiended,  tad 
braced  across  the  middle.    The  nymphalids: 
comprise  the  genera  <x^thosia,  argynnis,  melitira.  ; 
Vanessa,  libytbea,  bibli%  nympbalis,  and  ioin« 
others;  and  have  the  middle  cell  of  their  lower  I 
wings  dosed,  their  anterior  kgs  abbreviated  and  ' 
not  fitted  for  walking,  their  ungues  bifid,  and  ' 
their  pupa  ioigulated  and  merely  suspended  bj  , 
the  taiL   The  helicouiidse  comprise  the  geoom  I 
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I  beUconia,  danais,  acnca,  and  aoiBift  otlum ;  and 
have  their  disc  it^al  cell  aometimes  open,  their 
anterior  legs  impcrfeot,  and  their  pupa  smooth 
and  suspended  only  by  the  tail.  The  lycsBnidaa 

'  oomprise  tiM  gMMCft  lyossna,  polyommatus,  theo- 

I  la,  and  some  others :  ami  have  their  claws  mi- 
nute, their  anterior  Icgts  semi-abbreviated,  their 
iarva  onisciforin,  and  their  pupa  smooth  and 
[  faflMML  TIm  hMperiate  oompriie  the  g«B«nt 
hysperia,  thymele,  and  eome  others  ;  and  have 
their  antcnnn?  hookpd  at  the  tips,  their  ant^^rior 

I  legs  not  abbreviated,  and  their  pupa  smooth, 
bneed,  tnd  Mienlaied.  Any  attempt  fit  da- 
tailed  description  of  so  very  nameroos  a  group 
uf  insects,  would  obviously  be  absurd  in  such  a 
wt>rk  as  ours  ;  and  we  shall,  therefore,  do  no 
flMwa  tfutn,  first,  make  lirief  genenl  BMntioii  of  a 
few  of  the  most  conspicuous  British  species,  and 
next,  take  n  rather  closor  view  of  several  whioh 

j  intlict  serious  damage  on  vegetation. 

'    Hio  oonmioii  otUlNige  bntterfly ,  Pontia  hraaaicce, 

I  is  the  chief  of  Wfwal  species  whioh  are  well 
kuownfor  the  mvn;!Te8of  their larvft;  in  the  kitchen 
garden;  and  two  broods  of  it  are  produced  every 
year,  the  one  in  spring  and  the  other  in  autumn. 

smaO  white  garien  Imtterlly,  PmIm 
13  gmaller  than  the  preceding,  but  otherwise  very 
like  it;  and  is  often  associated  with  it  in  devasta- 
tiuDS  upon  garden  plants  of  the  brassica  genus. — 
The  gnsn.'vtiiied  white  butterfly,  PonIm  napi, 
is  also  very  oonunoii  in  i^rdena,  and  appears  first 
in  May,  and  afterwards  in  July. — ^The  hawthorn 
butterfly,  or  black-veined  white  butterfly,  Fieru 
cnsutgi^  ^»peun  pretty  early  in  spring,  and  layi 
its  eggs  on  the  ihoots  of  the  hawthorn,  on  the 
leaves  and  twijr?  of  the  apple-tree,  and  on  the 
young  parte  of  other  arboreeoent  fjaati,  pond- 
pally  of  the  roeaoeoni  tribe.^Tbe  meadow-brown 
butterfly,  Hippareha  JanirOj  appears  about  the 
k-ginning  of  June,  and  is  probably  the  nM>st 
abundant  of  the  British  spcdca,  excepting  the 
conuaon  cabbage  kind. — The  large  heath  butter- 

parts  of  England,  and  not  unfreqtrent  in  the 
south  of  Scotland.  These  six  species  are  the 
principal  whicii  infiiot  serious  damage  upon  the 
eultintod  planla  of  Grant  Bntaia. 

The  orange-tip  butterfly,  Pontia  cardamin«$f  is 
somewhat  common  in  Great  Britain ;  and  it  usu- 
ally appears  about  the  end  of  May,  and  frequents 
4he  bofflen  of  wooda,  and  the  hedgei  of  diabicta 
which  abound  in  trees.  Tlio  male  of  it  is  very 
dissimilar  froui  the  female. — The  brimstone  bnt 
terfly,  Goiwjjten/x  rhamni,  may  be  seen  among 
hedges  and  ooppioea  so  mAj  as  on  a  sonny  day 
•f  Ifanh,  beoomsB  moM  oonunon  as  spring  ad- 
vances, and  reappears,  in  a  second  brood,  in 
I  August.   The  male  is  of  a  pure  sulphur-yellow 

I  flolovr  above;  the  female  is  greenish -yellow 

I I  above,  and  somewhat  paler  below;  and  both 

.  ■  sexes  have,  in  the  centre  of  each  wing,  a  spot  of 
orange.  —  The  pale  -  clouded  yellow  butterfly, 
;  CoUat  kjfoU,  in  rare,  and  occurs  principally  m  the 
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8ea4NNad  distriols  of  Kent,  Sussex,  and  Soffolk.  j 

The  male  h  generally  of  a  rich  sulphur-yellow,  j 
and  the  female  nearly  white.   The  under  wings 
have,  in  their  centre,  a  large  orange  spot ;  and  j 
the  tipper  wings  have,  near  their  centre,  a  black 
spot, — and,  at  their  extremity,  a  deep  black  bor-  ; 
der,  almost  divii^cf^  into  two  by  a  Rcries  of  yel- 
low spots. — The  s\vallow-tail  butterHy,  FapiliQ 
MoeAoMi,  is  the  kigast  of  the  Bcitidi  spemes,  i 
and  abounds  in  Egypt,  Syria,  and  Beveral  piirts  I 
of  the  south  of  Europe  ;  yet  it  occurs  not  at  all  j 
in  Scotland,  very  rarely  in  the  north  of  England,  \ 
aDdeomewhataoaatOyineTenthesoottiof  Eng-  | 
land.   It  is  never  seen  on  the  wing  with  as  bo-  | 
fore  the  beginning  of  June.  Its  expanse  of  wing 
is,  in  some  instances,  so  great  as  3^  inches ;  its 
strength  of  flight  is  great ;  and  the  gexwral  col- 
our of  its  wingB  is  black,  powdered  with  yellow, 
and  diversified  by  bold  markings  of  yellow. — The 
high-flier  or  purple  emperor,  Apatura  iritf  ia  a 
splendid  butterfly,  but  oooors  only  in  the  oak  • 
woods  of  the  south  of  England,  and  seldom  ap- 
pears before  the  month  of  July.    It  flies  with  ra- 
pidity, soars  over  the  tallest  oaks,  and  sits  down 
for  repose  upon  the  topmost  boughs.    Its  wings 
above  aie  <biik  brown,  raKeved  by  niaifcs  of  white, 
and  changing,  in  certain  lights,  into  tinges  of  i 
metallic  purplish  -  blue  ;  and  the  hinfier  vrings 
liave,  near  their  inner  angle,  a  amaii  black  spot 
suixounded  frith  ted.  Itscaterpilhurlbedsoiithe 
oak,  the  ish,  and  the  willow.~The  wall  Iratterfly 
or  orang:e  argus,  Hipparchia  megaera,  is  exten- 
sively diffused,  and  not  infrequent,  and  appears 
from  Iby  till  Angoat  Its  upper  iHngs  ace  daik 
orange  -  yellow,  marUsd  akiig  the  edgw  with 
dark  brown,  and  have  near  the  outer  angle  an 
ocellated  spot  of  white  with  a  black  ring ;  and 
its  lower  win^i  Imtb  near  their  margin  a  oorved 
row  of  spots,  and  ate  banded  on  the  edge  vrith 
brown. — The  great  tortoise-shell  butterfly,  Van- 
ejua  pohjcldorosy  is  common  in  the  south  of  Eu- 
rope and  other  parts  of  the  continent,  but  ap- 
peanoalyiii  tiie  loiithcm  districts  of  Bagland, 
and  seldom  before  the  middle  of  July.    Its  wings 
are  angulated,  and  frequently  have  an  expanse 
of  2j|  inches ;  their  oolour  above  is  a  dark  orange- 
red,  with  two  edgings  of  respectively  Une  Mid 
blade  \  the  upper  wings  have  spots  of  black  about 
their  centre,  and  abbreviated  l)andf  of  black  in 
th^  front  i  and  the  lower  wmgs  have,  near  the 
middle  of  their  front  naigin,  a  large  spot  of 
black.   The  caterpillar  feeds  principally  on  the 
cherry,  the  chn,  and  the  willow. — The  small  tor- 
toise-shell butterfly,  Yanetsa  uriieg^  is  one  of  the 
mostabondant  andbeantUhlof  thoBritiah  species; 
and  abonnds  also  in  most  parts  of  continental 
Europe.    It  bursts  into  activity,  in  our  climate, 
during  tine  days  and  streams  of  sunshine  in  Feb- 
ruary and  March,  and  is  therefore  called  by  Lin- 
asMis  **  a  deoeitAil  haiUnger  of  spring;**  but,  in 
Italy,  it  continues  on  the  wing  during  the  oom- 
parntively  tine  day?  nf  the  whole  winter.  It 
abounds  on  the  uetLie  piaut ;  tiits  agilely  and  i 
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Ul^jfioBi  fl«w8r  to  tower;  aad,  fiKNigh  Mud* 

denbly  smaller  than  the  large  tortoise-s^cll  but- 
terfly, closely  rep  em  blt'8  that  8i>ecie8  in  appearance 


beauty,  and  observe  their  flights,  without  otiur  | 

rare  reppcctin:^  thera  than  to  prevent,  in  all  the  \ 


— Tliti  red  admiral,  Vattesia  atalmUOf  is  very  com-  i  miaciuevouK  specios,  the  depoeiting  of  their  e^t  i, 
mon  in  ill  pMto  of  Britain,  aadsMloUMr  parte  I  Tha  OKtetpOlm  of  tU  fhe  kindt  notiMdinlb 

j^rt^)eding  long  paragraph  feed  on  living  phiti;  i' 
but,  in  some  instances,  the  plants  v/hidi  they 
select  ajre  mere  weeds,  and,  in  others,  the/  sel- 
don soffiircnfiflieni  ii^iaiy to oecMion  jay wn-  •[ 
deferable  or  almoBt  peroeptible  loM  to  oDUiniNL  i 
Yet  the  species  of  the  genos  ffipparekm  may  I 
probably  be  regarded  by  some  fiumers  as  an  ex-  ii 
oeption,  for  they  fted  on  the  uott  ^ndoililB  «ri 
oar  fMlmo  gtwum;  and  they  appear  every  yesr 
in  such  nnmbprs,  and  occasionally  in  njch  va5t  ' 
swarms,  as  neoessarilj  to  oonaome  a  conaideiabk 
portion  of  prime  eni  nnltitKve  heriwge.  The  ' 
oaterpillara  of  the  fini  ax  speciee  which  we  1 1 
named,  howcvor,  are  bo  genem!  and  mighty  foes 
as  to  require  for  th^  respective  butterlBiiss  a  ^ 
somewhat  extended  notice.  ,• 
The  oommoB  Mmg^lnMnijr,  Paiaim  hmiu,  || 
is  the  type,  and  the  largest  species,  of  all  the  gar-  ' 
den  white  butterflies.    The  club  of  its  antennjp 
is  abrupt,  oompressed,  and  obcoaic ;  the  tenniiial 
jdttt  of  ita  pdlpi  ia  longar  thin  eillier  of  fhe  lir»  j, 
preceding  joints ;  the  claws  of  its  lege  tie  sfi^Af  1' 
forked  -,  the  upper  surface  of  its  wings  is  white, 
with  a  large  patch  of  bhick ;  and  tbe  wis^  cl : 
eadiofthoiexMlHneBoineiddittoBilendohar  ! 
acteristic  markingi^  ddefl^  in  Idndc  Ite  «ggi 
have  a  bright  yellow  colour,  and  a  ?>omewb»t 
oonical  shape,  with  zaiaed,  granular,  longitudiiul 
ribs,  conneotod  by  eiefitod  tnm  lines ;  and  th«j 
are  deposited  by  the  biiltetfiy»fai  a  thick  duster,  j ' 
on  the  leaves  of  the  numerous  varieties  and  sub-  , 
varieties  of  hramoa  clmtceoy  and  sometimes 
though  rarely,  on  the  leaves  of  the  turnip.  The 
caterpillar—Kme  of  tlie  noek  pepokify  known  «f  I , 
all  the  British  larva> — has  a  bluisli-green  coloor. 
with  a  narrow  line  of  yellow  along  the  back,  an<j 
itnutiier  aiuug  cadi  side  of  the  belly ;  and  ite 
body  iopnttyihidklfetedded  with  biftflktobe^  ' 
cular  points,  each  with  a  hair  in  its  centre.  So  ' 
destructive  is  this  caterpillar  that  the  outer 
leaves  of  many  brasaica  plants  in  atmocpt  eveiy  i 
garden  may  bo  leen  ^mnA,  ani  fiddled,  nd  j 
eaten  away  1  y  it ;  and  no(  onl^  are  theee  m-  \  \ 
dered  useless  f  ir  the  coarse  economical  parposei 
to  which  they  might  be  ^plicd,  but  the  interior 
or  eoHnary  parte  of  the  plants,  espedally  in  tto 
case  of  cauliflower  and  broccoli,  ie  icrioo^y 
tfiough  indirectly  ii^ured.    A  net  spread  otpt 
tiie  plants  would  prevent  the  depo8iti(m  of  th« 
eggs  by  the  butterfly ;  and  hand-pickiiig  u  the 
most  effectual  method  of  lomoving  the  otfCP- 
pillars.    The  chrysvilis  Ims  a  pale  green  colour, 
.spotted  wit li  black,  nnd  is  atfached  by  the  tail 
and  a  bilkea  baud  round  tiie  middle.   But  a  by- 


of  Europe.  Its  wings  have  a  Tdvetty-Mack  c  I 
our,  belted  with  red,  and  variegated  with  white 
and  blue.  Its  caterpillar  has  a  greenish-cdoiu, 
with  a  loogitndinel  line  of  jellofr  spote;  end  it 
feeds  on  the  nettle.— Tb^peMoek'f^botterilyf 
Vane^^m  to,  is  also  very  common.  Its  colour  is  a 
dark  brownish  or  purplish  red ;  and  on  the  upper 
•orikoe  of  eaoh  wing,  is  a  dark  eye^o  wpot^ 
The  oonunon  oopper  butterfly,  Lyceeyut  pkltxaty  is 
prptty  rommon  throughout  Britain  and  most  of 
coutiutiutal  Europe,  and  occurs  also  in  Asia  and 
North  America.  It  appears  in  June,  July,  and 
August.  Its  colour  ie  Tarieble;  bat>  in  general, 
that  of  the  npjjor  wings  i?  richly  coppery,  spotted 
and  broadly  marginH  witli  Vilack  — The  great 
fritillary,  or  silver -washed  fritiiiary,  Arffynm* 
pe^fMa,  oaean  in  nMMt  distriote  of  Britian,  and 
appears  about  the  sides  of  woods  in  June.  Its 
wings  are  of  a  bright  orange-brown  colour,  and 
have  several  black  marks  near  their  centre,  and 
thiee  nwe  of  UaokipoteaikH^  their  bonier.  Ite 
caterpillar  has  a  tawny  colour,  with  hairy  spires, 
and  a  yellow  dorsal  line ;  and  feeds  on  the  nettle, 
the  dog  violet,  and  some  other  plants — The  sil- 
ver-etndded  Uoe  batterfly,  Polyommatm  ar^m, 
is  not  uncommon  in  the  sontheen  and  midland 
districts  of  England,  and  appears  in  ,Tnne,  flat- 
tering over  olow-fielda  and  broomy  pastures. 
The  wings  of  the  male  have  a  deep  Une  oolour, 
edgfd  with  white ;  and  those  of  the  female  have 
a  dull  brownish-black  colour.  Its  caterpillar 
feeds  ou  the  broum. — The  small  heath  butterfly, 
Ilipparehta  pamphdugf  is  common  on  gras^ 
hills,  and  upland  pastaree,  and  dry  moots  in 
every  district  of  Britain.  The  upper  surface  of 
its  wings  has  an  ochreous  or  pale-oran?e  colour, 
and  is  friuged  with  long  white  hairs ;  the  uuder- 
sorfiuse  of  tlie  foaw-mngs  ia  elooded  -with  asby 
colour,  and  has  near  the  tip  an  occUated  black 
spot  with  a  white  centre ;  and  tb^^  imder-suriace 
of  the  hinder  wings  is  clouded  with  grey  and 
greenish  brown,  and  has  two  or  three  obeoure 
ocellated  spots.— The  Ghinville  iMtiOaxy,  Mditcea 
dnxia,  is  rare  in  England,  and  occurs  on  the  Isle 
of  Wight  and  the  hiUs  of  the  southern  sea-board. 
Ite  edonr  is  orange-red,  maibled  and  spotted 
ivith  black  and  yellow;  but  that  of  its  cater- 
pillar is  black,  dotted  with  white. — The  Dul. 
of  Burgundy  fritillary,  ^'emeobius  IvcitiOf  occurs 
prindpally  in  the  south-eastern  counties  of  Eng- 
land, and  QsnaUy  appears  aboat  the  middle  of 
May.  Its  winrr^;  have  a  dark -brown  mlrmr;  and 
the  upper  pair  are  niark<^d  with  three  transverse 
bars  of  irregular  yelluwisii  epots. 

Butterflies  themselves,  or  the  inaeote  in  their 
imago  state,  do  no  harm  to  vegetation,  either 
nfiing  no  food  whatever,  or  merely  sharing  the  re- 
past of  the  bee  from  the  nectaries  of  flowers ;  and 


stroys  many  of  the  caterpillars  by  depositing  its 

eers  in  thorn .  and  prevents  their  tranRformation 
iiitu  chrysalides.    Tiie  larvaj  of  this  paraate  feed 
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oa  tiie  internai  parte  of  the  oftterpillar  till  they  | 
an  iMity  to  beoome  papn;  and  thej  thea  1 
their  way  through  the  skin,  and  become  trans- 
formed into  small  ova!  cocoons,  covered  with  a 
bright  yellow  silk,  and  lying  olustered  around 
tlie  ranabis  <if  tba  cNtarpllbr.  Anoiher  aaU 
ichneamon,  Ptwnmahu  pupamm,  attacks  the 
caterrpillar ;  and,  in  this  case,  the  chrysalis  be- 
comes l»t>wu.  Wh^  caterpillars  oUmb  walls, 
fliitat  oiitiboiiMay  and  «tfbel  <>thefr  and  nmilar  re- 
treats, thej  an  <m  their  way  to  secluded  tttea- 
tioDB  for  transformation  Into  chrysalidcfl. 

The  small  white  garden  butterfly,  Fontia  rapOf 
cloaely  resemblea  the  eommoa  eabbage  hotteifly 
in  ewxf  oldvacteristic,  cx^pt  its  being  smaller. 
But  its  caterpillar  has  both  a  decidedly  different 
appearance,  and  somewhat  different  habits.  Its 
oolour  is  light  green,  with  a  pale  line  along  the 
bMk»  tad  »  wUtiih  atieak,  aUghtly  ponctored 
with  yellow,  on  each  side  of  the  belly.  It  feeds 
on  the  same  plants  as  the  common  ca])baKe  cater- 
pillar, but  insinuates  itself  between  the  folds  of 
tlMir  oentnl  leaves,  and  ia  ao  difficult  to  be 
reached,  that  it  not  oi^rcqucntly  escapes  the 
search  of  both  gardener  and  cook,  and  finds  its 
way  as  part  of  the  brassica  dish  to  the  table. 
The  emidl  tiliite  gaxdett  butterfly,  ihenfine, 
ought  either  to  be  waided  off  fh>m  brassica 
plants  by  nt-t-covMrs,  OT  OMI^t  and  destroyed  by 
means  of  net-bogs. 

'£hiB  greenrVfbed  white  butterfly,  Pontia  napi, 
ia  the  eimallwt  of  our  white  garden  butterflies. 
Tt  has  a  white  colour,  inclining  to  yellow. — the 
tip  of  its  upper  wings  dusky, — a  round  black 
8pot  near  the  middle  of  the  upper  wings  of  the 
male,  and  two  mdh  spots  in  each  of  the  upper 
wings  of  the  female  ;  but  it  exhibits  considerable 
farintions  in  the  depth  of  its  colours.  The  cater- 
^Uar  has  a  duii  green  colour,  lighter  on  the 
tSdiBB,  with  yeUow  fltigDiata»  and  eotwed  vith 
white  warts,  which  are  blackish  at  tiM  tipi  and 
tufted  with  short  hair;  and  it  feeds  on  many 
specif^  of  orueiferouB  plants,  but  gives  a  prefer- 
eaee  to  these  ef  the  braidoa  genus.  Soroial 
other  Idnds  of  white  garden  butterfliea  have 
been  described;  Vrut,  though  refrnrdcd  by  Bome 
entomologists  as  distinct  specif  they  seem  to 
be  mere  Tarieties  of  the  three  kinds  wUflh  we 
faaifie  noticed. 

The  hawthorn  or  black-veined  white  butter- 
fly, I'krU  cra(agi,  is  readily  distinguishable  from 
the  garden  white  butterflies  by  its  oonq>icuou5, 
faladt  wng-vania.  Its  nateuuB  axe  samewhat 
slender,  and  their  club  the  opposite  of  abrupt;  the 
two  lowest  jointf  of  its  palpi  arc  robust,  the  radi- 
cal one  twico  the  length  of  the  second,  and  the 
UmauA  OM  ywf  staBdsr,  and  abost  the  SHne 
length  as  the  second;  and  ita  wil^  are  semi- 
transparent,  and  Juive  a  very  small  proportion  of 
the  acaly  or  powdery  matter  with  which  the 
wings  of  most  other  bstterffies  abound.  The 
eggs  are  elongated,  longitudinally  ribbed,  of  a 
bci^t  yiUow  aohmr,  and  rendexed  weather  proof 


by  a  strong  natural  coating  of  varnish.  The 
headaadneiBkof  the  oaterpillar  aie  Uaek ;  and 

the  body  is  of  a  dull  yellow  colour,  with  a  brown 
stripe  alon^r  each  side,  and  is  pretty  thickly  be- 
set with  hairs.  Alter  its  first  moulting,  two 
rows  of  yellow  spots  down  the  hadk,  and  an  in- 
termediate bUck  line,  make  their  ^vpeannoe ; 
and  at  the  third  moulting  another  change  in  the 
distribution  of  the  colours  occurs.  It  feeds  on 
very  nnmerons  phuDtts  of  a  deoMtio  and  dnrubby 
character;  but  shows  a  aoaifced  preference  for 
hawthorns,  pine  bushes,  pet\r-trpe«i,  and  npple- 
trees.  In  some  partH  ui  continental  Europe^  the 
bttttexflj  ooeaak«aUy  appears  in  snoh  enormous 
numbeni  as  to  be  mdily  mistaken  in  the  air  for 
a  shower  of  snow,  and  the  caterpilkr  is  <  Tu  n 
very  destructive ;  but,  in  England,  the  latter, 
though  mischievous,  does  not  inflict  any  exten- 
sive  damage.  It  gnaws  and  mutiktes  the  na* 
scent  blossom-buds  of  fruit-trees,  eo  as  to  render 
them  abortive;  but  it  hns  such  jrrcgarious habits 
that  it  can  easily  be  seen  and  destroyed,  particu- 
larly en  low-fprowing  tnea  and  on  w^tiees ;  and 
even  the  eggs  whence  it  emanates  ure  pveUy  freely 
betrayed  by  their  bright  yellow  oolour,  and  may 
be  rubbed  from  the  leaves  and  branches,  and  de- 
stroifed.  The  oateipiDai  is  also  kept  down  by 
titmice  and  some  other  biiid%  bj  iehneumon  flies, 
and  by  field-bugs.  The  chrysalis  is  usually  formed 
about  the  beginning  or  middle  of  May ;  it  has 
a  yellowiflh- white  oolour,  thickly  spotted  and 
striped  with  black ;  and  it  is  attached  by  the  tail 
and  a  silk  thread  round  the  middle.  The  trans- 
formation into  the  imago  state  usually  o<wurs 
about  three  weeks  aftw  the  formation  of  the 
flfaryaalls.  This  bntteiflT^  thon^  probably  nn^ 
known  in  Scotland,  has  appcnrcd  in  vast  num- 
bers in  the  south  of  T^!ngiand;  and  it  is  f?o  ex- 
ceedingly prolilic,  that  it  possibly  may  become 
esteosiivlj  <Kfihsed. 

The  meadow  -  brown  butterfly,  Mynparchia 
Janira,  is  exceedingly  common  in  every  part  of 
Great  Britain.  The  wings  of  the  female  have  an 
expanse  of  aboot  two  inches,  bat  those  of  tiie 
nude  are  smaller.  The  upper  wings  of  the  male 
are  rntirrly  broirn,  with  n  small  ocellus  towards 
the  apex,  encircled  with  reddish-yellow ;  and  the 
lower  wings  are  nsuallj  brown,  without  any 
spots.  The  upper  wings  of  the  female  have  in 
the  middle  a  large  black  ocellus  with  a  white 
pupil, — below  the  middle,  a  large  transverse 
patch  of  ochre-yellow,  —  and  in  the  space  be- 
tween this  pateh  and  die  base,  an  obseove  ting- 
ing with  reddish-yellow.  Tlic  caterpillar  is  light- 
green,  with  a  white  line  along  each  side.  It  feeds 
on  several  grasses,  but  specially  on  the  smooth- 
stalked  meadow-grass,  Poa  pratensis,  which  fbrms 
a  large  element  in  the  beat  herbage  of  pasture- 
lands,  and  most  nutritious  food  of  cattle.  One 
of  the  best  methods  of  collecting  and  destroying 
this  caterpillar  and  others  which  feed  on  grasses, 
is  to  use  a  large  triangular  net  with  a  horizontal 
beam  in  front,  pushing  it  so  smartfy  abng  the 
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Bar(lMe«f  the  HeU  as  to  ^tpteee  the  wterpUlars 

and  make  them  fall  into  it. 

The  large  heath  butterfly,  Hippfrrrhin  *j  thmm, 
is  considerably  smaller  than  the  meadow-brown 
batterfly.  Its  upper  wings  are  reddish-yellow, 
the  hase  brown,  the  anterior  and  outer  sides 
broadly  mnrOTned  with  (l:ir]<  I  rr.Tvn,  and  the 
front  angle  marked  with  a  rather  large  black 
spot ;  and  its  lower  wings  are  brown  with  a  large 
reddidi^jenow  area  in  the  miildle,  having  en  one 
side  of  it  a  minute  ocellus.  The  male  in  much 
smaller  and  more  deeply  coloured  tlian  the 
female,  and  has  a  browa  cloud  iu  the  middle  of 
the  lighter  portioa  ef  Ite  upper  wings.  The 
head  of  the  caterpilUr  is  brown ;  and  its  body 
is  greenish,  with  a  reddish  line  on  pach  side. 
This  caterpillar  feeds  on  the  annual  meadow- 
grass,  Poa  omUMi,  which  fbtrnt  a  ehief  part  of 
the  herbage  of  many  of  our  meadows  and  pasture 
lands.  Some  of  the  inscctg  described  by  agricul- 
tural writers  as  butterfliee  which  dunage  crops, 
really  belong  to  other  tivident  of  entomology, 
particularly  to  that  of  moths.  See  the  articles 
Moths  and  Caterptllatis. — Westicood'a  Introduc- 
tion to  Entomdo^. — KoQer't  Treatise  on  Inaeett 
injuriotu  to  Oarcknen.'»Mii»eum  of  Animated 
jraM^— CWmi^s  Ailii$iud  Kingdom.— Papert  ly 
Mr.  Duncan  in  Quarttrl^  Jownal  Ajpri0iU9m» 
— MiWsf  Ilv^xindri/. 

BUTTERFLY  -  PLANT.  See  OaoHis  and 
OvvmiuM. 

BUTTERJAGA  The  flowen  ol  the  wUd  tre- 
foil See  TREFom 

BUTTERMILK.  The  residuum  of  chaming, 
or  the  easeoos  and  Berons  portions  of  milk  whi^ 
remain  after  the  butyraceous  portions  are  se- 
parated. Wlicn  the  milk  delivered  into  the 
chum  has  not  had  its  ooagulum  or  lapper  pre- 
viously broken,  and  luM  not  passed  into  any  ^ 
gree  of  fermentation,  the  resulting  buttermilk 
h:i«  fi  ]^l'^:\'=r\nt,  palatable,  slightly  acidulous  taste, 
perfectly  free  from  acridity  and  bitterness ;  and, 
if  not  placed  in  too  high  a  temperature,  it  will 
femainftr  along  time  good  and  agr6eahle»free 
from  fermentation,  and  without  any  separation 
of  its  caseous  from  its  serous  elements.  But 
whenever  the  milk,  before  churning,  has  had  its 
eoaguliun  broken^  and  has  fermentinglf  ran  into 
curds  and  whey,  the  resulting  buttermilk  will 
continue  to  ferment,  and  will  suffer  a  rapid  se- 
paration of  its  caseous  from  its  serous  elements, 
and  win  Tery  speedily  beeome  both  onpalatable 
atid  unwholesome.  Good  and  well-made  butter- 
milk is  bettor  with  a  mixture  of  one-fourth  or 
one-fifth  of  its  volume  of  water,  than  fermenting 
and  ill -made  buttermilk  withoot  one  drop  ^ 
water.  All  buttermilk  which  is  curdly,  or  which 
has  a  sharp  or  bitterish  tafte,  ought  to  be  re- 
jected as  totally  unfit  for  the  use  of  man. 

BUTTER-NUT,— botanicaUy  Cari^ocar,  A  ge- 
nus of  large  tropical  fruit-tree<^,  constitatiQg  the 
natural  order  Rhizob*^>leje.  The  genus  was  cal- 
led Rhizobolus  by  Qoertner,  and  Pekea  by  Aublet ; 


i. 


and,  under  ^  ftnner  of  theae 
made  the  type  of  its  own  order.  The  tnai  om^  \ 

posing  it  are  natives  of  Guiano  and  Eos»<juil». 
They  differ  from  those  of  the  turpentine-tne 
tribe,  chiefly  in  the  structmre  of  their  frniti  tad 
the  hypogeneity  of  their  stamina  and  pelali ;  sad 

from  those  nf  tho  liorse-chrr'tniit  tribr-,  princi- 
pally in  having  iurg«  rridicles  and  small  cotyle- 
dons. Three  species,  the  smooth,  the  woolly,  ud 
the  nntbeaiing,  wer^  about  twenty-life  ymn 
ago,  introduced  to  the  hothouses  of  Great  Bri-  i 
tain;  and  all  these  tirn  pverj^ons,  and  nsuaUj 
grow  to  the  height  uf  about  one  hundred  feet. , 
The  nut-bearing  speeiesy  howufur— Cigryooaree- 
ciferum  or  Caryocar  tonari^  was  not  introduced 
in  a  living  state,  but  exhibited  in  drawings  from 
the  island  of  St.  Vincent.  Its  flowm  are  toj 
large,  the  calyx  two  hiehes  broad,  the 
upwards  of  4,900  in  number,  and 
sisting  of  five  larn:c.  elliptical,  concave  pt^tak 
purplish  brown  outside,  siad  yellow  and  red  m- 
side.    Its  nnt,  frequentlj  oaDed  t^  BmiBiiew 
nut,  is  not  nnoommon  in  theSondon finit^hopi; 
and  its  kernel  is  of  a  pt^re  ivory-white  cdoar, 
soft  and  fleshy,  somewhat  oily,  and  of  a  Tery 
agreeable  flavour.    The  total  number  of  epeaet 
Icnown  to  botsnistois  six. 

ET^TTER-NFT  (Qbht),— botamrally  Mm 
ciiH-rv'i.  A  hnrdy,  deciduous  tree,  of  the  walnut 
genus.  It  was  introduced  from  North  Amena 
to  Great  Britain,  about  the  middle  ofthelTlh 
oentory ;  and  is  sometimes  called  the  Bennsylva- 
nian  walnut.  Its  stem  usually  attains  a  heigbt 
of  about  thirty  feet ;  its  leaves  are  pinnate,  and 
very  long  each  comprising  about  deven  pafas  of 
folidea^  and  a  terminal  odd  one ;  its  apetalocu 
flowers  appear  in  April  and  May  :  and  its  nuts 
vary  in  size  upon  different  vahetiee  of  the  tree, 
but,  in  general,  are  smaB,  roundish,  and  hard* 
shelled.    See  the  article  Walrut. 

BUTTERWORT.— botanically  Ph^rjinndd.  k 
genus  of  aquatic  plants,  constituting,  with  the 
hooded  milfoils,  the  natural  order  Lentibalaii«. 
All  the  plants  of  this  eider  are  aquatimy  aad 
cither  interesting  or  curious;  but  most  arc  un- 
susceptible of  culti\  atinn.  Two  ?ppcic^  of  butt^  r 
wort,  the  common  and  the  Portugal,  grow  wiia 
in  the  boge  ef  Chieat  Britain;  ene^  the  Inge*  l|| 
flowered,  grows  wild  in  the  bogs  of  Ireland ;  two, 
the  yellow  and  the  toothless,  have  been  intr> 
duced  from  I^orth  America;  and  nine  or  ten 
others  have  been  soientilioaDj  described.  Ae 
common  species,  PAt^iMMfii  vulgaris,  has  a  heiglit 
of  nlx)ut  six  inches,  produces  violet-coloured  flow- 
ers in  May,  and  is  employed  for  several  econonu- 
oal  and  medicinal  purposes.  Its  leaves  are  ttstA 
and  glutinous,  and  have  an  oleaginous  or  grmf 
character  ;  and  this  feature  k  referred  to  in  both 
the  popular  and  the  botanical  names  of  the  genus, 
^the  latter  being  derived  fr<»tt  a  word  iridch 
signifies '  (tiV  Vhe  Wscid  exudation  of  the  kafet 
is  regarded  as  a  remedy  for  soreness  in  the  tcate 
I  of  cows }  a  syrup  made  from  it  is  used  by  some 


Digrtized  by  Google 


BUTTON.FLOW£R. 


ooontry  people  as  an  aperient ;  an  ointment  made 
from  it  is  need  for  healing  the  bite  of  adders  and 
exooriatinns  nf  the  hinda  ;  and  the  plant  itself 
is  Bometimes  boiled  up  with  garden  vegetables 
SB  a  remedj  for  colds. — ^The  largt>-flowered  species, 
PiRffmadttynmd^lamf  k  m  Wf  beinfeifiil  pknt, 
of  three  or  four  inches  in  height,  and  producing 
blue  flowers  in  April  nnd  May. — The  t^ra  species 
which  havti  been  intrudaued  irom  America  alflo 
poMM  mttoh  beaaty,  but  are  somewhat  tender. 

BUTTON-FLOWER,— botanicaUyCoTOf^Aia.  A 
genus  of  evergreen,  ornamental,  tropical  shrubs, 
of  the  ochna  tribe.  Five  species  have  been  in- 
trodnoed  to  Gnftt  Britain  fitmi  the  Wert  Indies, 
and  one  from  Ceylon ;  and  about  twenty  other 
species  are  known  to  botanists.  Their  leavoa  riro 
lucid,  their  flowers  yellow,  and  their  gennens 
dob^liaped;  andthelMtof  tiwiedianMAiriatios 
is  allud^  to  in  the  name  Qomphia,  which  ngsir 
fiee  "a  club."  The  bark  of  Oomphia  h^rav'fnv.a 
is  used  in  Brazil  for  healing  sores  in  cattle,  in- 
flicted by  the  stings  of  insects. 

BUTTON-TRE^--botMiiM]ly  (SMMMfpiu^  A 
small  genus  of  evergreen  hothouse  slirubs,  of  the 
combretura  tribe.  The  iiprifrht  ?pecirp,  Conoear- 
fm  eftctuSf  was  introduced  to  Great  Brit^u  from 
Junaios  abont  tiw  middle  of  last  oentniy.  It 
grows  plentifully  in  Mndy  bays  in  all  parts  of  the 
Wret  Indies.  Its  stem  is  upright,  ramified,  and 
from  ten  to  sixteen  feet  high ;  its  leaves  are  spear- 
diaped  and  alternate,  and  stand  on  broad  abort 
footstalks;  its  flowers  grow  on  Ugneotu  foot- 
stalks from  the  wings  of  the  leaves,  are  produced 
in  six  or  eight  corneal  heads  at  the  end  of  each 
branch,  and  preeent  a  oomidonble  reeembknoe 
to  the  flowers  of  acacia ;  and  its  fruit  is  a  cone 
of  scales,  enclosing  single  seeds,  and  giving  rhv 
to  the  botanical  name  conocarpus,  which  signi- 
fies "  a  oonioal  fhut."  The  wood  of  this  species 
is  used  as  timber. — The  prooumbent  or  nuuriiime 
trailing  species,  Conocarpus  procutnUvis,  has  short 
crooked  branches,  which  divide  and  spread  out 
on  all  sides  athwart  the  gruuud ;  and  it  was  in- 
trodnoed  from  Cuba  in  the  former  half  of  last 
century.  Two  species,  with  white  flowers,  and 
.about  twelve  feet  high,  were  reoently  introdttoed 
Iroiu  ioxxih  America. 

BDTTON-WBBD^— botaaically  i^MfmowM  A 
genus  of  herbaoeoot  fdants,  of  the  madder  family. 
Upwards  of  twenty  species  have  been  introduced 
to  Great  Britain,— principally  from  the  West  In- 
diefl;  and  upwards  of  fortyothMrq^esare  Imown 
to  botanists.  The  smooth,  the  simidttr,  and  the 
lanceolate  specie"  are  hardy  ornamental  annuals; 
the  Boxborgh  species  is  an  ornamental  hothouse 
biennial;  «nd  all  the  other  introdaoed  species 
are  destitute  of  interest, — ^most  of  them  tender 
annuals.  Bliller  thus  describes  one  of  the  earli- 
est-known ornamental  sorts  :  "  Tt  erowR  to  the 
height  of  2|  feet;  the  stalks  are  still,  a  little 
angular,  and  eovsrad  with  a  brown  bark ;  the 
branches  come  out  by  pairs.  There  are  two 
leaves  at  each  joint  placed  opposite,  which  are 


two  inches  long,  and  almost  a  quarter  of  an  indi 

broad ;  and  between  these  come  out  three  or  four 
smaller,  which  stand  in  whorls  round  the  stalks ; 
tliey  are  smooth,  and  have  one  strong  vein  or 
midrib  in  the  middle.  The  flowers  grow  in  slen- 
der wkols  toward  the  tq»  of  the  stalks ;  tiiey 
are  small,  white,  and  sit  close  to  the  stalks,  hav- 
ing a  whorl  of  small  leaves  close  under  them  ; 
these  are  succeeded  by  two  oblong  seeds,  having 
small  horns  whidi  lipen  in  the  empalemant.** 

BUTTON-WOOD,— botanically  CqMnUhus. 
A  small  genus  of  plants  of  the  madder  family. 
The  western  species,  Cephalanthm  occidetUaiitf 
is  a  hardy,  deddnott%  ornamental  shmb;  and 
was  introduced  to  Great  Britain  from  North 
Americn  in  ITil').  It  usually  grows  in  this 
country  to  the  height  of  about  six  or  seven 
feet ;  its  biaaehas  am  finr  and  open  proportion^ 
ally  to  the  foliage,  and  do  not  render  it  a  very 
bushy  plant;  its  leaves  are  three  inches  long 
and  one  and  a  half  broad, — ^they  stand  oppo- 
site by  pairs,  and  sometimes  by  threes,  and  are 
of  a  li^^  grssnoolomv-^lieyafs  smooth  in  tliear 
upper  surface, — they  have  several  strong  nerves, 
one  from  liase  to  point,  and  the  others  fr ni  this 
to  the  borders, — and  these  nerves,  as  well  as  the 
fiootstalks, beooma  reddish  in  antaam;  ita low- 
ers are  produced  in  globular  beads  or  aggregates, 
at  the  ends  of  the  branches,  in  July  or  August ; 
and  the  florets  which  compose  the  flowers  are 
iridtish-yellow,  fimnsl-ehaped,  and  ftatsned  to  a 
oentral  axis.  The  botanical  name  cephaknthus 
is  compounded  of  two  words  which  signify  "  a 
head  "  and  "  a  flower ;"  and  alludes  to  the  globu- 
lar aggregation  of  the  floial  growth.  The  elder 
Michaox  found  in  the  island  of  Ohio  a  button- 
v:n(,r{  plant  which,  at  five  feet  from  the  ground, 
measured  40  feet  4  inches  in  girth;  and  the 
younger  Michaux  saw,  on  the  right  bank  of  the 
Ohio  fiver,  86  milsa  from  Mametta,  ooa  wUMi, 
at  four  feet  from  the  surface,  measured  47  feet  in 
cireunifcTence,  which  appOTred  to  preserve  the 
same  dimeufiions  to  the  height  ot  15  or  20  feet, 
and  whioh  then  divided  into  many  limbs  of  pm* 
portional  size.  The  weston  button-wood  can  be 
propagated  in  Britain  f5rom  layers  and  cuttings, — 
but  not  without  considerable  care ;  and  is  better 
and  mora  commonly  propagated  from Bsada  Two 
other  species  are  known  to  botanist^  bol  have 
not  been  introduced  to  Britain. 

BUTYB  OF  ANTIMONY.  See  AHimoar. 

BUTTRINB.  The  fhtty  prindple  wUeh  con- 
stitutes butter.  Like  other  animal  &ts  and  oala^ 
it  consists  of  the  simple  elements  of  carbon,  oxy- 
gen, and  hydrogen ;  and,  like  the  latter,  it  com- 
prises the  proximate  elements  of  stearine  and 
ehdne.  Bat,  imlike  the  oomm<m  animal  &ts,  it 
becomes  quite  fluid  at  70°  of  Fahrenheit ;  and 
when  converted  into  Rer\p,  it  yield?,  in  addition 
to  the  usual  products,  ilLrue  vohitile  udoriieruus 
compoonds,  oaQed  the  batyriOf  the  o^voie^  and 
the  capric  acids. 

BUXUS.  SeeBox-Tau. 
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Br-LAW.  A  partioaUur  law  made  by  a  oorpo- 
nlioii,  or  bjr  any  other  distinct  portion  of  the 

community,  for  the  rej:pihtior  of  the  affairs  of  its 
memlxTs  in  such  of  their  relations  as  are  not 
reuchtid  by  tha  general  law  of  the  land.  Such 
private  lawi  may  legally  be  made  hf  aD  inewpo- 
rated  bodies,  as  civic  corporations,  trading  com- 
panies, &c.,  and  even  by  the  body  of  thr-  inhabitants 
of  a  town  or  parish,  provided  they  involve  the 
infraotfon  of  no  publio  lawi^  bat  aie  merely  oel> 
oolated  to  supply  their  want  of  application  in  the 
particular  instance.  These  private  laws  are  bind- 
ing only  on  the  members  of  the  body  for  which 
tlwy  are  fiamed,  and  will  not  be  teeogniaed  ai 
faUd  unless  they  appear  to  be  intended  for  the 
genpril  cnnrl  of  that  body,  and  not  for  tho  mere 
furtherance  of  private  or  personal  interesta. 

BYBflONIICA.  A  genus  of  ornamental,  ever- 
green, ligneous,  tropical  plants,  of  the  Barbadoes- 
cherrv  trili.\  The  name  Byrsoniroa  h  f  -rmcd 
from  a  word  which  signifies  "  a  hide and  it  al- 
ludes to  the  richnem  of  the  bark  of  the  plants  in 
tannin.  Upwarde  of  tbirty  ^Mdes  baira  been 
described  by  botanists;  and  thirteen  of  thean 
have  been  introduced  to  the  hothouses  of  Britain. 
Nine  of  the  introduced  species  were  formerly 
ofauaed  with  the  malpighiaa;  and  both  fliey  and 
all  the  other  speotes  have  a  very  close  relatioiif- 
ship  to  that  i^cnus.  The  loftiest  species,  Bffrxo- 
nima  aUimtm,  usually  attains  a  height  of  about 
60 feet;  and  both  this  species  and  some  others 
are  of  use  in  warm  countries  for  their  timber. 
Most  of  the  introduced  species  are  merely  tall 
shrubs ;  one,  Bynonima  vUuiilifj  is  a  twiner ;  all 
are  handsome;  and  moat  avenatlTBaef  the  nerlh^ 
cm  part  of  South  Amerloa»  and  tin  a4jMent 
islands  of  the  West  Indies. 

BTTTNKRIA.  A  genus  of  plants,  partly 
shrubby  and  partly  herbaoeous,  forming  the  type 
of  the  natural  order  Byttneriaoese.  TiA  order 
comprisos  twenty-eight  ^rrnera;  anf^  hn^,  within 
the  gardens  of  Great  Britain,  upwards  of  1,50 
species.   One  section  or  tribe  of  the  order  con- 


CAAPEBA. 

of  {be  tingle  genoi  eridna^  and  five  oiber 
aeotioiia,  into  whiidi  it  ia  divided,  are  sevcfsDj  i 

represented  by  the  genera  Inttn-ria,  st^roilii, ' 
lasiopetalum,  dombeya  and  hennannia.  Thesis  ' 
tritxs  are  distinguishable  from  one  another  oolj 
by  ruy  mfamte  botaniod  ofaaracteriaties;  aad 
even  the  whole  order  is  distinguishable  from  the 
mallow  and  the  silk-cotton-tree  orders,  chiefly  bj 
the  mere  bilocular  chanicter  of  its  antiiexa  Soate 
of  tiw  spedea  are  aaperiativdy  beantifld;  aai 
not  a  few  are,  in  various  respects,  economically  w 
luable.  Many  of  the  sterculias  are  fine  nmbrag»'^tu 
trees;  severalspeoies  produce  seeds  whidi  are  mudi 
esteemed  for  the  dsesert;  the  theobroma  genus 
yields  the  wdl  known  chocolate  and  cocoa  of  the 
tea-shops ;  a  species  of  pentapetcs  yields  a  exiling 
mucilaginous  juice  which  is  medicinally  employ- 
ed in  gononilABa;  and  a  species  of  guazama  yieldt 
produotiooa  wfaiah  are  aeverally  used  for  the  des- 
sert, for  promoting  pArspinitinn,  and  for  c^nnfy- 
ing  sugar. — About  twenty  specie  of  the  geati« 
byttneria  have  been  described  by  botanists ;  aod 
eight  of  these  have  been  introdaeed  to  tike  gar 

ns  rif  Britain.  Two  of  the  introduced  species, 
the  thick-leaved  and  the  hermannia-leaved,  are 
greenhouse,  ornamental,  evergreen  shrub«,  of 
three  or  fonr  feet  In  he^^;  and  the  othen an 
hothouse  phmts  of  little  interest. 

BYZANTINE  NT^T.—botanicaUy  Corylfu^  f, 
iuma.  A  species  ot  hazel.  It  is  a  small,  hardy, 
deddaons^  nnt-bearii^  tree ;  and  waa  intndmsd 
to  Great  Britain  &om  (Jonstantinople  in  1665. 
It  usnnDy  nttnin?  a  heic'ht  of  about  ten  feet;  its 
stipucles,  instead  of  being  oval  aad  obtuse  like 
thoae  of  the  filbert,  m  nanvw  and  acute;  its 
nuts  are  nmndish,  and  twice  the  size  of  those  of 
the  common  hazel ;  and  its  calyx  is  very  larire. 
so  as  almost  to  cover  the  nut,  and  is  deeply  cat 
at  the  brim.  Its  other  characteristics,  and  its 
mode  of  prcfagation,  are  the  same  as  those  of 
the  common  hazel.  A  hybrid  between  it  and  the 
filbert,  called  Cori/lvjt  colin-na  intermfdiOfilMUt' 
oently  become  known  in  the  nurseries. 


c 


CAAPEBA,— botaaioally  (Hmmpdcs  CaapAa. 
A  tender,  evergreen,  ornamental,  twining,  dia)- 
oeous  plant,  of  the  moon^ed  tribe.  It  grows 
wild  in  the  tropical  parts  of  South  America, 
and  was  introduoed  thenoe  to  Britidi  hot- 
houses during  the  former  half  of  last  century. 
It  naturally  twists  n^>ij'it  ovory  shmb  in  its 
vicinity,  and  attains  a  height  ot  live  or  six 


feet.  ItaleawB  are  gonad  heMft-ahaped,haiiy<ia  |, 

their  under  surface,  and  standing  on  pretty  long  i 
glcndor  foot  -talks,  which  are  set  within  the  leaves*  i 
base ;  and  its  tluwcrs  are  greenish,  and  come  out  \ 
from  the  wings  of  the  leaves,  toward  the  opptr  I 
part  of  the  stems, — ^those  of  the  male  plants  grov-  I 
ing  in  short  spikes  or  clusters. — And  those  of  the 
female  plants  produced  in  long  loose  rac^ee,  and 
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I  »iiflel««ed.  !♦■  wot  powBMHt  dittwtie  proper- 

I  ties. 

CABBAQE, — botanically  Mtmnoa.  A  group 
I  of  haidj  herbaceous  plants,  of  tho  cruciferous 
;'  trilML  The  oabbaga,  m  midsntood  in  a  loon 

I    sense,  and  with  oonsidcraWe  variations  of  mran- 
I    ing,  has  very  long  made  a  conspicuous  fiL';ure  in 
the  history  of  vegetable  oultivatiou.    It  appears 
to  hftVB  been  genenJfy  and  wrf  etrijr  eoltiTafeod 
by  the  ancient  Greeks  and  Romans.  It  was  called 
by  some  of  the  earlier  classical  writers,  Raphantu, 
I  from  the  resemblance  of  its  seed  to  that  of  the 
ndtdi;  Mid  bjaomekM  indent  writen,{)bra?n^ 
I  from  a  supposed  tendency  in  it  to  injure  the  eye- 
sight.  The  ♦v^tanical  name  Bnuv  '^f,     simply  a 
modification  of  liretiCf  ibe  Celtic  name  of  the 
plant ;  the  popular  name  eole  or  odewort,  is  sup- 
I  posed  to  be  derived  from  the  Latin  word  Caulu, 
j  and  to  ftlliidc  to  the  excellence  of  the  stems;  and 
'  the  popular  name  oabbage  is  remotely  fVom  the 
laiin  word  (kqmt  or  the  old  French  word  Cab, 
both  signifying  a  head,  and  proximatdyfrom  the 
Italian  mhuceio  or  the  Dutch  l-aluyg,  and  alludes 
to  the  firm  htad  or  ball  which  is  formed  u])on 
the  moflt  conspicuous  varieties  of  the  plant  by  the 
I  latnl  ecwvoltttionof  the  fcaiee,  teohnieeUy  de» 
I  ngnated  cabbaging  or  boiling. 
!      Tho  Grf^f^Vrs  hdd  th>>  ( ibbage  in  hi^  esteem  ; 
I  and  the  aacient  iiomaas~in  one  of  those  fabu- 
I  lone  loaitallea  whioh  pe«  1)j  ooartesy  for  oberio 
;  bktoTf— are  said  to  have  expatriated  their  phy- 
sidans,  and,  simply  by  the  use  of  cabbage,  to 
bave  Reserved  their  health  during  six  hundred 
yean.  Bo4h  tbeOreelnandtlieRoaiaaf  eattfae 
raw  leaves  otaMm^  as  a  preventive  and  an  al- 
:  leviation  of  the  effects  of  intoxication.  Plinv 
I  praises  the  spring  shoots  of  cole  or  o^bbagc,  and 
I  says, "  I  dwdl  hog  on  thtt  f^etable,  because  it 
'  is  in  so  greal  leqnest  in  the  kitchen^  and  among 
I   our  riotous  gluttons."    Several  ancient  writers 
ascribe  to  the  cabbage  \Tirious  medicinal  proper- 
{  ties,  and  assert,  in  particular,  that  its  juice  or  its 
seed,  taken  in  drink,  ie  a  good  antidote  ageinet 
'  the  effects  of  the  poisonous  species  of  mushrooms, 
j   Sf'vpml  kinds  of  coles  were  in  favour  among  the 
I   Komans ;  those  of  Calabria  were  the  most  hardy ; 
I  the  SabdHan  were  the  eweetost  and  beet  flsr 
I  Toared ;  those  of  Ounue  bore  leaves  which  spread 
'   flat  alon?  the  frronnd  ;  and  those  of  Alioia  were 
tali,  and  produced  numerous  buds. 

Seme  Tufetj  of  cabbage,  though  we  know  not 
whicb,  wan  probaUjrintrodlMed  to  Britain  by  the 
I  Romans.   The  Saxons  use  the  word    kale  "  in 
I  their  oldest  extant  records ;  and  gave  the  name 
'  "spRrat^ele**  to  themottdi  of  Fdmary,  on  ac- 
count of  the  young  Icaf-buds  then  beginning  to  be 
fit  for  use.   Gerard  is  the  oldest  Knrrlish  author 
who  has  written  fully  on  the  cabbage ;  and  he 
I  QStttioos  several  kinds,  whose  seeds  were  brought 
tnm  the  Ooattnent,  and  reoommende  that  they 
bo  carcfnlly  "  set  and  sown  in  the  same  manner 
as  musks,  melons,  and  cucumbers."  The  bollod 


(or  ftm-hearted  variety,  whidi  is  emphatioally 
designated  cabbage,  was,  for  a  long  time,  im- 
ported, in  a  market-strit'^,  into  England  from 
Holland.  It  was  first  introduced  to  English  cul- 
tivation by  Sir  Anthony  Ashley  in  Dorsetshire ; 
yet  it  Tsry  slowly  pamed  inte  fimmr  with  oolti- 
vatora  ;  and,  hilf  a  ccnttiry  afterwards,  when  Bon 
Jonaon  wrote,  it  wa«  still  iii^ported  to  our  tnar- 
kets  from  liolland.  'lb  Beeiuu, '  says  a  writer  in 
the  Magarine  of  Domeetio  Soonomy,  "that  Soot- 
land  was  still  more  tardy  in  receiving  the  gift 
which  now  forms  a  great  article  of  subsistence 
among  her  labouring  population,  it  being  said 
that  the  soldien  of  Qramweli  first  carried  the 
cabbage  into  the  Wigf^l^i^a  But  although  we 
acknowledge  that  there  is  proof  of  Cromwell's  at- 
tention to  the  physical  wants  of  those  whom  he 
BO  vigorously  governed,  yet  in  tiiis  oai^  perhaps, 
we  should  rather  refer  the  introduction  of  cab- 
hacre'?  into  Scotland  to  the  oolonir«o  of  Herman 
fishermen  who  settled  upon  the  oastcru  coast  of 
that  country  at  a  period  much  earlier  than  the 
Commonwealth.  The  cabbage  and  open  odewort 
now  form  the  principal  ingredients  of  a  kind  of 
soup  to  which  we  find  continual  allusions  in  tho 
songs  of  Bums." 

OsUbage^  in  tiie  loeoe  and  improper  smse  of 
the  whole  brassioa  genus,  has  already  been  dis- 
posed of  in  the  article  Bbassica.   In  its  botani- 
cally proper  sense,  it  comprises  all  the  varieties 
and  snbiraiiefcies  of  the  qieciee  JniM^ 
and,  in  its  more  stringent  or  distinctive  popuUr 
sense,  it  includes  only  such  subvarieties  of  this 
species  as  have  smooth  boiled  heads.  One  group  j 
of  the  sabfarietiee  of  Braadaa  ebraesa  has  been  | 
called  B.  o.  aeephala,  and  includes  the  borecoles, 
the  cavalier  rabbarre,  the  thousand-headed  cab- 
bage, and  some  others ;  a  second  has  been  called 
B.  o.  eoaMa,  vaA  tndndes  principally  the  cove 
tronchuda  and  the  chou  a  cotes ;  a  third  has  been 
called  /'.  r  .  '  '!''Ua,  and  includes  the  savoy  cal>- 
bagc  and  the  JBrusselB  sprouts ;  a  fourth  has  been 
called  B.  o.  botrytiSf  and  includes  cauliflower  and 
hraoooli;  a  fifth  has  been  celled  B.  o.  swiiwiqpa, 
and  includes  the  Kohl-rabi  and  the  chou-rave 
crepue ;  and  a  sixth  has  befin  called  Ji.  o.  rtrpiMM.. 
and  iuoludes  the  kinds  which  are  most  strictly 
designated  cabbsges.  If  the  firrt  and  the  second 
of  these  be  ooi^joined,  and  also  the  third  and 
the  last,  four  groups  will  be  formed  with  very 
ooniq>icuous  and  easily  recognisable  popular  char-  i 
acters,— the  first  loose  headed,  the  second  boiled-  \ 
headed,  the  third  oorymbose-flower-budded,  and 
thr  fourth  tumip-rooted.    In  otir  subsequent  re- 
marks, we  shall  include  under  the  notion  of  cab- 
bage, tiie  wild  normal  pisnt  of  AvHnSoa  obraoM, 
all  the  subvarieties  of  B.  o.  capiMa,  and  such  of  I 
the  Bubvariotie^  of  B.  o.  acephala  as  are  cultivated 
in  the  fields  and  not  popularly  classed  with  the  | 
borecole ;  and  we  refer,  for  notices  of  the  other 
snbvarietiies  of  ^rasnlaB  cfenNeo,  to  the  artichss 
RonrcoLR,   Buc'ssEus   Pruorrs,  Satct,  Kouir 
&AB1,  Broccou,  and  CAuurLowsa.  | 
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Th»  wild  etbbage  gromra  wild  on  the  rocky 
chores  of  Great  Britain,  and  particularly  on  the 

Bca-cliffs  of  Bome  parts  of  England.  Its  root  is 
fusiform,  and  Boniewbat  hard;  its  leaves  are 
smooth,  glaucous,  waved,  irregiilarly  lobed,  some- 
what thick  or  flesihj,  and  generally  rather  lyrate- 
phnpcd ;  its  floweiB  are  yellow,  and  appear  from 
April  till  June ;  and  its  pods  are  not  beaked. 
Except  for  the  colour  and  gmoothness  of  its  leaves, 
it  pniento,  when  in  floww,  ft  ooondenlile  ffeeenk- 
blance  to  charlock,  Sinapis  arveiui^;  and  though 
tho  parent  of  numerous,  prominent,  and  valuable 
kinds  of  both  held  and  garden  esculents,  it  is  it- 
sdf  nttoly  nndeMoning  of  edtiifiiioii,  aiul  telras 
rank  with  some  of  the  mort  worUilMi  Mite  of 
bulky  weeds.  "  The  bra.qsica  oleraoea,"  remarks 
Dr.  Neill, "  is  a  plant  indigenous  to  our  rocky 
shores ;  but  no  one,  seeing  it  WKving  ita  liaHBge 
in  its  native  ha)ntat»  oovld  poHib^  anlklpate 
that  it  "would  ever  appear  in  our  frvrtJeTis,  dis- 
guised as  the  ponderous  drum-head  or  sugar-loaf 
eabbtge,  or  on  oar  tablet  as  the  delicate  cauli- 
flower or  brooooli 

The  cow  cabbage,  /?.  n  nrrphnJa  arhorescens,  is 
one  of  the  most  remarkable  of  the  field  subvarie- 
tibs ;  and  has  frequently  been  the  subject  of  ex- 
aggomfeed  recommendation  and  wUdfy  impas- 
sioned eulogy.  Tt  also  bears  the  names  of  Anjou 
cabbage,  Jersey  kale,  branching  cabbage,  OsDsa- 
rian  cok,  chou  dievalier,  chou  a  vaches,  and 
aevonl  otbar  datfgnatiwig.  Ito  root  is  large  aaid 
spreading ;  its  stem  is  upright,  strong,  and  usu- 
ally from  five  to  ten  feet  hic^b  ;  its  branches  are 
numerous,  and  form  a  head  upon  the  stem  some- 
what rimilar  to  tbait  of  a  palm  ibodiitaiteni  and 
its  branchoB  ave  IFery  hard  and  alinoet  ligneous ; 
and  its  leaves  are  small,  thin,  smooth,  and  vivid 
green.  It  is  extensively  cultivated  in  J ersey  and 
in  some  of  the  nortb-westem  parte  of  France ; 
and  is  there  used,  not  onlj  for  the  fbnge  of  ite 
leaves,  but  for  the  ligneous  valtie  of  its  stems.  It 
secinp,  like  almost  every  other  subvariety  of 
Urassica  oleracea,  to  have  undergone  modifica- 
tione  ftom  natnial  hybvidi^ng;  and,  in  oonae> 
quence,  it  has,  under  new  names  and  with  slight 
changes  of  appearance,  been  again  and  again  in- 
troduced to  the  attention  of  British  fanners,  and 
as  frequently  dinmiiiiind.  The  Ai^on  cabbage 
form  of  it  had  great  though  brief  popularity  about 
the  middle  of  last  century,  and  was  introduced 
to  England  from  the  French  estates  of  the  Mar- 
quis tk  Tnrbillj.  This  Und  of  cabbage,"  said 
the  Marquis,  "  is  one  of  the  most  useful  legumi- 
noti;;  plants  for  country  people.  It  is  greatly 
esteemed  in  Anjou,  Poitou,  Brittany,  Le  Maine, 
and  some  other  neighbouring  provinces.  In 
AnjoOffiunMia  an  bound  by  their  leases  to  idant 
yearly  a  certain  miinl-cr  of  thc?p  cabbages,  and 
to  leave  a  certain  number  of  them  standing  when 
they  quit  their  farms.  This  cabbage  forms  a  kind 
of  shrub,  the  great  ntilitj  of  which  may  be  g»> 
the  red  from  this,  that  its  leaves  afiord  nourish- 
:  mcnt  to  men  and  cattle,  and  ite  stalk,  which  is 


about  tlMlliialneMefoM^tiRirt,  it  vis^iAa  i 

dry,  for  fuel"  A  kind  4^  oow  flafcbage  cultinted 

in  La  Vendee,  and  strongly  recommended  sboat  i 
eighteen  years  ago  to  the  notice  of  British  &r« ' 
mere,  is  said  to  attain,  in  its  native  disbiet,  a 
heii^t  of  from  12  to  18  feet.  "  SUty  plaiits<tf  1 
it,"  reported  Mr.  Hamilton  of  Plymouth,  "aro 
said  to  afford  sufficient  provender  for  one  oow  for 
a  year ;  and  as  the  side  shoots  only  are  to  be  uied,  , 
it  lasta  torn  ysais  witiumi  frsah  planting.  A  | 
square  of  sixty  feet  will  contain  256  plants,  fvor 
feet  apart,  or  sixteen  more  than  four  cow?  requir-. 
for  a  year's  provender,  without  the  aid  of  oitm 
faoAT  Ths  kind  olooir  cabbage  called  the  On.  i 
sari  an  cole  was  introduced  to  England  by  Mr. 
Pollard,  and  was  asserted  by  that  gentleisaa'i 
cowherd  to  be  so  superlatively  prolific,  that  £ve 
plaato  of  it  per  day  are,  with  proper  manig»- ' 
ment,  sufficient  for  ten  oxen  or  for  one  hundred 
sheep.    In  183«.  living  plants  of  it  si^  feet  hi^h, 
and  raised  from  seed  which  had  been  purchased  . 
at  a  shilling  a-grain,  were  eiUlifted  i*  tbeM  . 
ford  conawvatory  in  Oovant  Gaiden;  and  spbs  | 
plants  of  it  in  the  ordinary  course  of  cultorc  are 
said  to  ftttain  a  height  of  twelve  feet,  and  adr- 
cumferenoe  of  from  fifteen  to  twenty  feet,  and  to 
possem  stems  of  snflkient  afcnngtti  to  be  ised  u 
rafters  for  the  thatched-roofs  of  farm-buildingi 
Another  kind  of  oow  cabbage  recently  intr  d  u  «.il 
from  France  is  called  Chou  Laponic  or  Laplaud 
cabbage,  and  diffsn  very  sli^^tiiy  fimn  the  other 
kinds,  yet  maybe  considered  as sUghti^iBf^BOVed. 

Tbc  Jersey  kale,  though  usually  regarded  as  a 
oow  cabbage,  seems  to  possess  an  intermedisk 
eharaeter  between  that  sobvarietjand  the  thoi- ; 
sand-headed  cabbage.  An  aooonnt  of  it  whkh  I 
!  appeared  about  fifteen  years  ago,  and  drew  con- 
siderable attention,  says,    It  is  much  cultivated 
in  Jersey,  and  attains  the  hei^t  of  firora  fcnr  Is  I 
ten  or  tvndve  ftet.  The  little  fjEomers  feed  their 
cows  with  the  leaves,  plucking  thcni  frnm  thi  | 
stem  aF  tlif  y  grow,  and  leaving  a  bunch  or  head  at  i 
the  top.    liio  stems  are  very  strong,  uid  used  for  | 
roofing  smaUoat-biiildiiigs;  and  after  fluspQiposB  \ 
is  answered,  and  they  are  become  dry,  they  are  j 
usod  for  fiiel.   When  the  gathering  of  the  leava  i 
is  finished  at  the  end  of  the  year,  the  terminating  | 
bud  or  head  is  boiled,  and  said  tobe  partionbrir '  | 
sweet."   But  all  the  enlQgjistks  accounts  of  tb«  j 
Jor?cv  knlc  and  of  the  several  kinds  of  true  oow  i 
cabbage  have  been  found  by  experiment  to  b«  i 
essentially  folkwdons  and  mightily  deceptim  An  i 
acre  of  common  red  clover,  under  anj  ordiuiy  | 
circumstances,  probably  yield;'  as  lai^  an  amount  , 
of  nutritive  matter,  and  quite  as  profitable  an  sg-  '  | 
gregate  return,  as  an  acre  of  any  average  sort  of  I 
cow  cabbage.  I 

The  thousand-headed  cabbage,  B.  o.  ntr/M^ 
vulgaris,  presents  a  considerable  resemblanoe  to 
the  cow-oabbage,  but  is  more  oompact  in  lis 
head,  and  both  ronglMr  and  darkep-cokwed  in  I 
its  leaves.  About  40  years  ago,  Mons.  Lecochere 
cultivated  it  to  a  oonatdeiable  extent  in  the 
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▼icinity  of  Ooildford,  pabHsfaed  a  snuU  tisflt  on 
its  merits,  and  made  strenuous  elforto  fat  Ite  dilP' 

fu-^'mn  ;  anr},  within  the  last  fifteen  years,  many 
of  the  principal  seedsmen  of  Britain  have  grown 
the  seed  of  it  for  sale ;  yet  it  has  obtained  oom- 
psnllfelj  fiftdft  hmna,  And  ii  tNUid  to  be  less 
valuable  than  the  drumhead  and  the  Scotch  cab- 
bages.—The  branchy  or  Cavalier  cabbage,  B.  o. 
romsoy  is  merely  one  oi  the  sorts  or  forms  of  the 

now  enumerated  belong  to  the  open-headed  or 
borecole  group,  and  are  cultivated  solely  for  the 
nae  of  cattle.  Scone  of  the  true  boreooles,  also— 
particokrly  Sooftdh  kal»  and  Ctarman  grooni 
tn  ooctHooaUj  grown  in  iht  Held*  a«  Ibng* 
crops. 

The  CJove  tronohuda  or  Portugal  boreoule^  JB.  o. 
ohMs  tUongUf  hM  an  inteniiedKate  ohitTioter 
between  the  borecole  group  and  the  boiled  or  true 
cabbages.   It  is  likewise  called  the  oblong  cab- 
bage, the  large-ribbed  borecole,  and  Chou  vert  ^ 
Urges  edtot.  It  was  extensitrsly  introduced  about 
twenty  yours  ago  firom  Foitngal ;  and  ia  ooHito- 
ted  principally  in  the  neighbourhood  of  Bragan- 
za.  Its  usual  height  is  nearly  two  feet ;  its  head 
is  loose  and  open ;  its  leaves  are  large  and  rugose, 
tod  its  eostas,  Mtes,  or  midribs,  are  large,  thiok, 
and  almost  white,  and  branch  into  whitish  veins. 
Its  heart  or  central  part  is  tondor,  very  delicatp, 
agreeably  flavoured,  and  free  trom  the  coarseness 
iriiic&ofliiibeloiigaiotiieooiii]iiinioal»bage;  and 
the  ribs  of  its  exterior  and  laiger  leaves,  when 
divested  of  th"  thin  green  parts,  and  well  boiled, 
make  a  good  dish^  somewhat  resembling  sea-kale. 
This  plant,  honvoivar,  la  too  (MMe  to  be  edtl- 
vated  in  the  fielda,  and  even  too  tender  to  be 
cultivated  asi  'vintfjr-greonB  in  the  garden  ;  and, 
as  to  at  once  its  habits,  its  cnlture,  its  uses,  and 
its  eoooomical  value,  it  has  a  far  doscr  relation 
to  caoUflower  and  soBrkale  titan  to  bofeoolea  and 
true  oibhages. — The  common  large-ribbed  bore- 
cole, or  Chou  }l  grosses  cAtna,  /?.  o.coMittu  vidqari^, 
:  holds  the  same  intermediate  place  between  the 
j  troslmwolee  and  the  true  oabbagea  as  the  pre* 
ceding.— The  dwarf  cove  tronchuda  is  simply  a 
nioditied  form  of  the  Portugal  borecole,  growing 
to  the  height  of  eighteen  indhes,  and  producing 
^rarta. 

^UI  the  boiled  or  true  cabbages  are  distinguish- 
'  cdbythe  plainness  and  smonthn^'f-'^  of  ther  leaves, 
I  iuid  by  their  habit  of  so  bundling  together  all 
j  <ilMir  kiifei  exoept  the  enter  onea  aa  to  ferm  % 
j  compact,  hard,  blanched,  globular  or  roundly- 
conical  head.   The  drumhead  or  depressed  sub- 
^riety,  B.  o.  oe^pUata  depretaa,  and  the  great 
•wind  Bfloteii  snbvariety,  B.  o.  capitata  tpheerica, 
ve  generally  esteemed  the  most  suitable  for  ex* 
tensive  field  cultivation.   The  York  subvariety. 
B.o.eapitata  dliptica,  and  the  conical  or  j^'igar- 
j  J^nf  nrtrvariety,  B.  o.  capitata  conica^  arc  suitable 
!  for  both  the  field  and  the  kitohen-carden.  The 
;  York,  in  particular,  has  a  very  wide  range  of  ad- 
'  ^P^tion,  exists  in  a  considerable  number  of  fivms 


or  sub^bvarieties,  and  poesoeaoe  an  eminent 

degree  of  aggregate  excellence.  The  best  early 
York  combines  all  the  best  qualities  of  the  cab- 
bage,— firmness  of  boiling,  oompaotnees  of  heart, 
sweetness  of  flavoor,  oonvenienoe  of  iii^  hardi- 
ne»  of  haMt,  and  fitdlity  of  eultore.— The  red 
subvariety,  B:  o.  capitata  rubra,  is  strongly  char- 
acten7;ed  by  the  deep  purple  colour  of  its  leaves; 
and,  fur  the  must  part,  is  cuitivited  only  in  small 
qnaatitieain  the  kitohen  garden,  to  be  pvepared 
and  used  as  a  pickle.  The  Yanack  cabbage  is  an 
old  kind,  which  fell  into  almost  total  neglect,  and 
has  recently  been  re-introduoed  to  notice.  It 
may,  by  meana  of  timely  sowings,  be  always  in 
aaaaoB}  and  it  makea  excellent  spring  ooleworts, 
became''  very  early  a  white-hearted  cabbage, 
pushes  tine  sprouts  from  Uie  stump  after  the 
beada  are  eat  away,  and  ia  inferior  in  quality  to 
few  of  the  best  cabbages.  Other  generally  known 
kinds,  and  even  distinct  <!ubvarietiee  of  cabbage, 
are  somewhat  numerous  ;  and  kinds  slightly 
marked,  obscurely  known,  evaneaeent  In  ehar- 
aeter,  or  merdy  local  in  cultivation,  must,  from 
the  pnwerfally  hybridizing  tendency  of  the  gpnus, 
be  absolutely  multitudinous.  A  good  selection 
is  the  folluwiug ; — for  field  or  catUe  crops,  the 
dmndiead,  tlie  great  round  Seotoii,  the  great 
American,  and  the  large  round  wintf^r  :  fnr  pick- 
ling, the  red  Dutch,  and  the  great  drumhead  ; 
for  early  spring  garden  crops,  from  April  till 
June,  the  amaU  early  dwar^  the  early  dwarf 
York,  the  Bartham,  and  the  dwarf  sugarloaf ;  for 
gennral  <?ummer  ^rden  crops,  the  large  early 
York,  the  large  sugarloa^  the  Battersea,  the  Pen- 
ton,  the  Antwerp,  the  BniMlan,  and  the  imperial ; 
and  for  general  autumn  garden  crops,  the  oblong 
hollow,  the  lon|^«ded  hollow,  and  the  large  hol- 
low sugarloaf. 

Almost  any  soil,  provided  it  be  expoaed  to  the 
Adl  influenoe  of  light  and  air,  and  be  not  shaded 
or  stifled  by  phruhs  trees,  or  buildings,  is  suit- 
able for  the  grow  til  of  cabbages ;  and  many  a 
soil  which  is  too  stiff  for  the  profitable  oultivar 
tion  of  tamipB  w  eminently  adapted  to  a  rotation 
comprising  cabbages,  beans,  and  wheat.  But  the 
mc«t  suitable  soil  for  cnhhncrrs  is  a  sound,  mellow 
loam,  of  the  peculiar  quality  and  texture  usually 
designated  Iht  or  nnetnona,  hating  ailez  in  very 
large  proportion,  in  extremely  minute  division, 
and  combined  with  a  greater  degree  of  alumi- 
noos  earth  than  in  most  common,  gritty  soils. 
Tet  thennetttonaneiB  of  &t  kam  ia  eeeaaioned 
more  by  the  comminuted  state  of  its  silex,  than 
by  any  considerable  intennixture  of  alumina  or 
caloium ;  for  some  unctuous  loams,  possessing 
thorough  adaptation  to  the  growth  (rf  eabbages, 
have  been  found,  on  analysis,  to  contain  not  more 
than  fivo  or  six  per  cent,  of  clayey  matter,  and 
scarceh  ono  in-ain  of  chalk.  Excellent  land  for 
the  field  cultivation  of  cabbages  is  either  wet 
aandy  loam,  or  a  de^  elay  in  a  mciat  and  almost 
marshy  situation ;  but  either  of  these — or  indeed 
any  description  of  land  for  cabbegee— requires  to 
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be  profosely  eiuriklMd  tad  tiMNUgUy 

with  spit  dung  or  with  some  of  the  best  kinds  of 
composts,  and  will  R\m  yield  a  fair  return  for  n 
Bubsequent  dressing  with  the  dniiningH  of  the 
stable  or  wiA  otiier  liquid  manure. 

All  the  kinds  of  cabbage  are  sown  in  spring  to 
boll  nnri  be  used  in  the  autumn  and  winter  of 
the  same  year ;  and  again  in  the  end  of  summer 
or  beginning  of  aotmnn,  to  boll  and  be  used 
in  the  spring  Mid  early  sammer  of  next  year. 
Most  cabbage  -  growing  farmers  in  tlie  south 
and  centre  of  England,  plant  a  succession  in 
April  and  May,  and  even  till  the  end  of  June, 
so  ts  to  hsve  a  oonttaat  mappfy  of  frnh  plai^ 
■  up  to  the  time  of  their  beginning  to  run  to 
seed.  The  best  time  for  sowing  with  a  view 
to  atford  supplies  in  spring  is  from  the  6th  till 
the  ISth  of  Angoit  in  tho  aontiiera  and  oentnl 
counties  of  England,  and  from  the  irtth  till  the 
30th  of  July  in  the  north  of  Ensrland  nnri  ?outh 
of  tiootUad;  and  the  best  time  for  sowing  with  a 
view  to  aflbcd  aappliM  in  mtumn  k  toward  the 
doM  of  Httoh,  or  i&  tiio  oarij  port  of  April 
HantB  from  a  sowing  early  in  July  aire  lial  L  to 
run  to  Roed  in  the  spring;  and  plants  kom  a 
sowing  in  tho  ktttt  port  or  ovon  middlo  of  Au- 
gust seldom  aoqwre  mAflient  strength  to  MBist 
the  rigours  of  winter. 

Cabba^s,  for  growth  in  the  garden,  and  even 
for  growth  in  the  field,  are  usually  raised  in  seed- 
bedoi  and  afterwards  traaspknted.  Tho  soil  for 
a  seed-bed  ought  to  be  moved  to  the  depth  of  a 
few  inciies,  and  marie  vvrj  fin''     The  linr  for 
indicating  the  drill  is  strained  tight ;  tiie  driii  is 
out  by  dnwing  tho  uglo  of  a  hoo  in  the  direo- 
I    tion  of  the  line,  with  its  edge  resting  against  it ; 
j    the  depth  of  the  drill  is  an  inch  or  even  lees ; 
the  bottom  of  the  drill  is  gently  compressed  into 
asmooth  grooved  iiirfiu)o,bj  moons  of  the  cylin- 
drical back  of  a  wooden  rake,  or  of  a  long,  smooth, 
!    slender  pole  such  as  the  handle  of  a  mlc  ;  the 
seeds  are  scattered,  as  r^ularlj  as  poasible,  along 
tito  bottom;  amlztorooftwopoitBdbof  pondteed 
;    <|ui(  klimc,  one  pound  of  ooal-soot,  and  one  ounce 
!    of  flowers  of  sulphur  is  dusted  over  thn  scrds, 
j    a  protootion  from  the  attacks  of  insects;  and 
the  drill  is  filled  up  with  fine  soil,  and  made  firm 
and  even  by  presenre  with  the  dot  of  the  spade. 
If  the  [ground  be  in  a  somcvhat  moist  condition, 
;    and  the  weather  be  somewliat  showery,  nothing 
j    more  needs  to  be  done ;  but  wiien  tiic  suii,  at  the 
proper  time  for  sowing,  hsppens  to  bo  dusty  or 
very  dry,  some  artificial  aids  to  germination  must 
bo  brought  into  requisition  both  before  and  after 
the  sowing.  The  intended  seed-bed,  in  this  latter 
oos^  dumld  be  oopiously  wsAerad  on  oooh  of  the 
three  ni|^iti  preceding  the  sowing ;  mats  should 
be  thrown  over  it  during  the  intervening  days : 
and,  if  sunshine  be  clear  and  hot,  the  mats  ah<mld 
be  used  till  the  seeds  vegetate.  The  ordinuy 
wrinklings  which  Sie  ntually  termed  waterings 
j ;  will  be  of  little  or  no  use  f  >  smvin^?  in  arid  soil ; 
and  the  method  of  previoiis  dreuuhings,  and  of 


eoveriii^  wi(^mati^  besides  being  quite  eleotivi,  ' 
has  the  advantage  of  inducing  very  rapid  ger-  | 
mination.  The  sowing  ought  to  be  thick,  for  the 
several  purposes  of  a  precaution  against  tbe  ' 
inertness  of  a  portion  of  tiie  seeds,  a  jKrovinoi  j 
egainst  the  aooidents  to  which  the  young  plantain  , 
liable,  and  a  means  of  defeating'  slugs  and  uther 
tiny  fues  by  gorging  them  with  food.    Yet  for 
the  last  of  these  purposes,  the  additional  mcuu 
may  be  need  of  sprinkling  the  young  plants  with 
the  mixture  recommended  for  dusting  the  set^is. 
or  of  covering  the  spaces  of  soil  between  tht 
drills  with  dry  saw-dust  or  chatf.    When  the 
fint  true  loRves  vpptat,  end  noqoive  a  fittli 
strength,  most  of  the  danger  from  accideati  j 
and  animal  attacks  is  over,  an  J  the  yoi! nir  phntj  i 
ought  to  be  so  thinned  out  as  to  stand  at  du- 
tsasss  of  an  ineh  esonder;  end  ns  thej  advenes 
in  gtowih,  they  ought  to  be  further  thinned  to  . 
distances  of  two  inches  asunder,  and  the  space? 
between  the  rows  ought  to  be  tdightlj  hoed,  in 
order  to  keep  the  whole  bed  free  from  weeds. 

The  planting  or  transplanting  of  cabbage  is  sa 
operation  of  prime  importance  to  the  cnlture. 
whether  in  the  garden  or  in  the  field,  and  re- 
quires a  little  niostjr  in  the  perfimnaaoe.  Cih- ' 
bage-plants  groink  to  matnrity  on  the  gmond  «  | 
which  thpy  are  sown,  even  in  spite  of  the  most 
careful  culture,  have  long  unbranching  roots,  and 
tall,  naked,  shimky  stems}  and  thej  necessarily 
ooosslontheprepefatiMisaadprooeeBesof  soTOf  i 
and  thinning  to  be  dispersed  over  a  comp~r- 
tively  \'a8t  breadth  of  surface.  TransplantiDj 
occasions  the  roots  to  be    stocky/'  or  to  abouui 
in  short,  bibulcNis,  nntcient  libtes;  it  dwarlb  tbe 
plants,  and  both  secures  them  to  the  soil,  and 
renders  them  strong  and  compact;  and  it  enables 
the  cultivator  to  keep  a  reserro  of  seedlings  in 
the  ssedbed,  and,  in  the  event  of  vniy  eevsn  . 
weadMTy  to  protect  them  by  ooveringp  of  mats 
thrown  over  archc,  formed  of  hoops  or  pliaH* 
rods.   The  transplanting  ought  to  be  practised  , 
as  floon  as  the  young  plants  are  aboni  three  er  j 
four  inches  high,  or  begin  to  be  crowded.  lbs 
hod  or  plot  for  it  in  the  garden  ought  to     in  a 
free  open  situation,  and  thoroughly  digged,  well 
pulverized,  aiul  richly  manured.   Strong  plants, 
as  neari^  as  possible  of  uniform  height  sad  j 
character,  ought  to  be  selected.    Plants  uf  %ny 
free-growing  nr  Itirge  variety  ought  to  he  planted 
16  iuchtM  asunder  from  one  another,  in  rows  l^  . 
SlfOr  i4  iBchee  asnnder;  but  the  smalt  Torts  ' 
will  do  very  well  at  distances  of  12  inches  frtm 
one  another,  in  rows  10  or  18  inches  aRund.;r. 
The  soil  must  be  brought  closely  into  coutau 
with  the  whole  of  the  reoli^  and  made  to  tske 
distinot  hold  of  every  part  of  each  ladioal  Bbn. 
One  method  i?  to  form  a  pcrp'ndicuhir  drill 
breastwork,  as  lu  trausplanting  soedhng  trees,  1 
to  plaee  the  young  plants  againat  the  breastwariE,  ' ' 
with  their  lowest  fibres  spread  upon  the  bottom, 
and  to  render  ihvm  tirm  and  complft!'  the  drill 
by  shovelling  up  the  soil  to  &  level  with  the  au- 
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'  600.  AAothiV  and  nuxre  oomnum  method  is  to 

j  I  form  dibble-boles  of  mflSclent  depth  to  let  the 
f  whole  ro"t  tin  !  place  without  being  doubled  up, 
1 1  uul  to  luake  ddep  iatend  preasurus  vrith  the  in- 
aertid  dlMde  aft  Hie  deporiftiBg  of  6Mh  phat ; 
or— when  the  weather  is  dry — ^to  fill  every  dib- 
!  ble-hole  to  the  brim  with  soft  water,  and  ?n  to 
I  press  the  soil  at  the  depositing  of  the  plant  as 

I  to  pod&lnndoeiiqiletifyMMne  aUthe  vooto. 

I I  In  all  instanoes  in  iridch  ^  making  of  dibble- 
'  holes  and  the  filling  of  thrrn  with  watt-r  is  not 
I  piactised,  much  good  is  done  by  plunging  the 
'  foots  of  each  plant,  immediately  before  depoeit- 

iag  it  in  tiw  toil,  in  a  thin  paste  of  rich  monld 
snd  ditch  water  or  the  dr.iininirs  of  the  dung- 
hill.  If  the  season  vi  tr;Lii'^[il:iniin^';  be  onrly.  and 
thii  weather  be  warm  and  showery,  the  tran^ 
piMrtsd  eaUbaget  nttjr^itt  aoafc  p«rl>  «f  the  aondi 
sad  oentre  of  England,  grow  so  rapidily  as  to 
!  require  the  chock  of  a  second  removal,  or  of 
I  beiiig  niaed  up  and  reeet ;  but  almost  always  in 
I      north,  and  nader  «B  artoaiy  oirmmitanoee 
in  the  soath,  they  may  bo  loft  nndiltarbed,  and 
will  be  all  the  loadkr  Sat  oaUnM  at  an  aacljr 
'  period  in  spring. 

i  I    Two  aatanmal  boeings  and  a  modenie  MVlli- 

!  ing  up  most  be  given  during  the  pngemt  of  the 

:|  cabbages'  growth  If  the  winter  prove  mild, 
!  I  they  will  continue,  though  very  slowly,  to  grow ; 

I  and  if  ilie  winter  prove  severe,  they  will  be 
[  ^  torpid  dod^  tin  pmnlanoe  of  froat»  and  will 
!  I  start  into  somewhat  sudden  and  rapid  renewal 
jj  of  growth  at  the  commencement  of  the  genial 

I I  iofluences  of  spring.  At  the  oloee  of  winter,  the 
I'  tfmm  hatwoan  the  driUs  ongiit  to  ba  okaxad 
j  fbm  fallen  and  inert  leaves,  and  onoe  or  twice 
'  <liLre»><l  or  forked ;  and  when  the  plants  indicate 
I  tlwir  tendency  to  boUing,  the  spaces  ought  to  be 
[  «^  well  atbred.  A  ftw  of  the  plants  may  nm 
I  up  to  asad;  but  the  great  majority,  if  the  rules 

of  proper  culture  have  been  observed,  will  form 
r^nUr  heads,  and  afford  a  oonaderable  suooes- 
n»al  supply.  The  yellow  and  Inert  lasfw  wUl 
^OBtaneously  fall,  or  will  yidd  to  the  slightest 
j  jerk,  and  ought  to  bo  removed ;  but  the  firm, 
j  green,  exterior  leaves,  which  affect  an  open 
growth,  or  refuse  to  fold  over  the  boiling,  ought 
Qot,  by  any  means,  to  be  diitnilMd  wImh  the 
h' mi  is  cut  out,  but  should  be  left  to  perfect  the 
axillary  buds  which  prodnre  ynncr  ppr  int" ;  nnd 
I  these  grouts  or  secondary  uibbages  may  be  used 
I  eithw  aa  n  daHdoaa  eaaokiift  of  aomewhat  di& 
I  ferent  quality  from  the  original  cabbage-heads, 
j*  or  as  cuttings  for  producincr  a  Bupply  of  excellent 
cabbages,  true  to  the  original  varieties,  or  un- 
dettiiofatad  If  the  vetj  omisMn  jroaaaB  of 
oatund  hybridLdog.  Wheal  the  cpnmta  an  de- 
I  signed  to  Hpcome  esculent,  one  or  at  nin«t  twn 
I  of  the  best  must  be  selected,  and  all  the  rest  be 
I  rabbad  off;  ftr  if  a  oonaidaiable  nniaber  are 
aUswad  to  grow,  aU  will  be  small  and  eanpara- 
.  tively  worthlesfl  ;  while  if  only  one  be  allowed 
'   to  grow,  it  will  rush  rapidly  to  nkaturitji  and 

■  -      ^  ,  ,  m  mm  — ^^^^^^^^^^^^^^^^^^^^^^ 


605 

will  certainly  equal,  and  not  improbab^  ezoeI» 
the  original  baad  in  bolfc  appearance  and  flavour. 

When  the  sprouts  are  employed  as  cuttings, 
shoots  of  about  five  or  six  inches  in  length,  are 
gently  twiatad  ftom  the  atem ;  the  beorafted  had 
of  eadi  la  triauned  perfectly  smooth  and  even 
with  a  very-sharp  knifr,  but  not  Bhortcm  rl  ;  thr>  ( 
cutting,  thus  prepared,  is  very  carefully  deposited 
in  lightish,  sandy  fresh-moved  loam,  at  snoh  a 
depth  as  to  inhume  the  greater  part  of  its  stem ; 
the  dibble  or  setting-stick  is,  in  three  or  four 
places,  thrust  diagonally  into  the  ground  in  the 
direction  of  the  heel,  so  as  to  fix  it  firmly  in  the 
aail;  and  n  little  water  la  tban  glTsn  to  eaeb 
plant,  to  settle  the  soil  closely  about  its  stem. 

The  pp""'!  V)(Mi  of  the  August  or  July  sowing, 
besides  iurnisliiag  the  seedlings  for  the  crop 
whloh  ia  tnuuiilBBted  in  the  latter  part  of  au- 
tumn and  used  in  spring  and  early  summer,  is 
itself  an  object  of  considerable  care  and  value. 
In  severe  winters,  sometimes  a  ccmsiderable  part, 
and  oooaiioiially  almoat  the  whole  of  the  tiana- 
pUudted  erop  ia  destroyed  by  frost ;  and,  in  order 
to  provide  against  this  serious  exigency,  a  propor- 
tion of  the  seedlings  ought  to  be  left  in  the  seed- 
bed. These,  however,  ^ooM  be  raiaad  up,  their 
longest  roots  cut  back  nearly  one-third,  and  the 
plants  reset  in  reguLir  order  and  at  proper  dis- 
tances. If  two  hundred  seedlings  remain,  and  be 
made  to  stand  four  inches  apart  in  rows  which 
U6  six  inollea  aeunder,  a  bed  of  little  more  than 
twelve  fc-'t  in  length  and  about  three  feet  in 
width  will  contain  the  whole ;  and,  in  severe 
weather,  this  can  be  kept  covered  with  three  or 
fonr  gaxdfln  mala^  m  that  it  will  aoAr  no  ii^nry 
while  the  transplanted  crop  is  failing,  and  will 
afford  a  pretty  ample  supply  of  plants  for  spring. 
— One  mode  of  protecting  the  transplanted  crop 
ia  to  form  deep  drills  or  grooves  with  the  boo  or 
the  spade,  and  to  deposit  the  plmti  in  these  at 
^  uch  a  depth  that  the  lowest  leaves  may  stand 
just  above  the  soil ;  and  another  method  is  to  set 
np  tito  fioti  In  xidgea  of  nine  indiea  in  height, 
and  to  plant  the  seedlings  in  the  bottom  of  the 
trenches  between  th.e  ridges.  But  both  methods 
retard  the  growth  of  the  cabbages  in  spring ;  and 
the  latter  baa  the  additional  disadvantage  of  pre- 
venting the  fraa  and  nacaaaiy  appUoation  of  the 
hoe. 

The  pprirtc^  p  ivrinc,  already  stated,  ought  to 
be  made  toward  the  doso  of  Muroh  or  in  the  early 
partofAfitiL  The  aeed4»ad  for  it  ihould  be  pre- 
pared and  cultivated  in  the  same  manner  as  that 
for  the  sowing  of  July  or  August ;  and  if  these 
two  seed-beds  be  of  due  extent,  and  properly 
managed,  they  will  yidd  aeedlings  and  diooto  for 
a  succession  of  matured  plants  during  nearly  the 
wfp  le  of  the  year.  About  the  first  of  June,  most 
ol  the  cabbages  from  the  July  or  August  sowing 
may  be  supposed  to  have  yielded  thdr  heads  for 
use,  and  to  hatva  been  left  to  produce  sprouts 
fi«m  their  stems;  and  at  thig  time,  such  of  the 
seedUogit  of  the  March  or  April  bed  as  ue  in  a 
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proper  oondition  to  be  transplanted,  shuuld  be 
oawftdlj  aeleotod,  and  art  in  »  bed  <if  fkb  mail, 
imteted,  and  maaaged  in  enotlj  the  same  man- 
ner as  those  of  the  July  or  August  Kjwing.  The 
seedlings  which  remain  in  the  seed-bed  should 
be  gently  lifted,  the  ground  stirred,  deued,  and 
watered,  and  the  plants  reset  at  regular  distances 
of  three  or  four  inch"?  nsunder.  If  the  plants  bp 
multitttdinouB,  a  number  of  the  best  may,  with 
great  advantage,  be  plaoed  in  n  aooeandott  bed  in 
rows  and  at  distances  of  six  inches  asunder ;  and 
these,  not  only  will  suff  r  an  useful  check  to  their 
growth,  but  will  acquire  ramose  and  stocky  roots. 
"  If,"  says  Mr.  Towers, "  a  bed  be  formed  and 
planted  for  eabbming  in  Jtme,  and  thenoe  every 
two  months,  and  especially  if — as  I  must  presume 
—a  prcTious  transplantation  had  already  Ijeen 
mado  during  May,  it  is  obvious  that  a  succession 
of  cvofw  wHlbe  aeenred  during  evnyftvonraUe 
aeaaon  till  the  end  of  October ;  and  -I  may  add, 
flfom  positive  experience,  that  if  the  weather  be 
then  fine,  and  the  succeeding  winter  prove  open 
and  mild,  any  remaining  stocdc  in  the  eeed-bedt 
however  long-shanked  and  ungainly  they  may 
be,  if  set  deep  in  the  soil  of  a  well-prepared  bed, 
may  make  good  progress  till  the  end  of  Novem- 
ber, survive  the  winter,  and  produce  excellently- 
hearted  and  sweet-tasted  cabbagee  in  April. 
Small  they  will  be,  and  eome  perhaps  wiW  fly  to 
seed ;  but  those  which  do  Buccced  will  amply  re- 
ward the  attentive  care  of  the  grower.  My  ex- 
perience applies  to  the  latitude  of  London,  though 
in  a  country  far  westward,  and  much  later  in  its 
prfrductions ;  but  T  presmnc  that  in  the  north 
also,  these  hints  may  be  rendered  to  a  certain 
extent  nvnOable.** 

The  field  onlti'VBtion  of  cabbages  is,  as  to  prin- 
ciple, seasons,  and  geneml  nilr'i  of  practice,  ex- 
actly the  same  as  the  garden  cultivation ;  and  it 
differs  principally  in  less  attention  being  given 
to  each  individual  plant,  in  the  plough  and  the 
horae-hoe  being  substituted  for  mere  hand  im- 
plements, and  in  little  or  no  care  being  used  to 
obtain  a  succesBion  of  supplies  by  means  of  nicety 
in  management.  The  preparatory  tillage  is  neariy 
the  same  as  that  lior  tninipe,  but  always  requires 
deeper  ploughings,  and  is  often  effected  by  one 
plough  following  another  in  the  furrow  ;  and 
land  wUch  is  <£kyey  and  wet»  is  very  generally 
laid  in  ridges  of,  in  most  instanoee,  four  furrows 
each.  When  the  land  is  so  llfrbt  and  dry  as  to 
be  advantageously  laid  flat,  the  manure  is  usually 
incorporated  with  it  previras  to  the  last  plough- 
ii^ ;  but  when  it  is  so  adhesive  and  moist  as 
to  require  to  be  laid  in  ridges,  the  mnmirc,  im- 
modiately  before  planting,  is  spread  in  the  fur- 
rows between  the  bouts,  and  the  ridges  are  turned 
over  npon  H  by  being  q)lit  asunder  vrith  the 

plough.  The  proper  distance  between  the  drills, 
is  2^  feet  for  the  smaller  Irinrl'?  of  field  cabbage, 
and  3  or  3^  feet  for  the  larger  kinds ;  and  the 
proper  distanoe  in  the  row  between  plant  and 
plant,  is  the  same  as  the  distanoe  betwem  tiie 


driiis  ;  but,  in  order  to  allow  for  failures  -jluA  | 
tain  a  ftdl  erop,  the  distanoe  in  tfae^iew  at  pbat- 
ing  ought  to  be  only  ono-half  of  the  intended 
final  distanoe, — ^leaving  the  supernumerary  pisots 
to  be  torn  up  when  the  desired  number  ate£uiij 
rooted.  A  frequent  method  ni  planting  is  toh^ 
the  Isnd  in  raised  drills,  and  to  deposit  tiiephate 
by  dibbling ;  but  this  method  permits  care!e«  or 
bungling  workmen  to  set  many  of  the  plants  witii 
upturned  raffioil  stem  or  wiHumt  proper  preasne 
of  the  soil  aionnd  Ae  radical  fibres ;  and  it,  in 
consequence,  is  very  generally  followed  by  tht 
failure  of  a  large  proportion  of  the  crop.  A  much 
better  method  is  to  imitate  the  usual  principie 
of  transplanting  large  quantities  of  snndBat 
trees.    Tlie  plough  opens,  in  the  well-tilled  land, 
j  a  deep  and  narrow  furrow  ;  a  woman  or  a  chiM 
passes  along  with  a  basketful  of  seedlaigs,  pl»a-« 
tliem  at  the  proper  dislaneea  against  tiiw  abrapt 
aide  of  the  forrow,  and  j^ves  to  endi  a  gea^ 
pressure  to  make  it  retain  its  proper  position : 
the  plough  oovers  all  the  roots  with  the  toii 
turned  ovw  on  its  letoni ;  a  man  passes  abng. 
and  obliquely  presses  his  foot  against  the  furrow 
slice  at  the  place  of  each  plant ;  and  the  plough 
either  omits  the  requisite  intervening  space,  or 
disposes  it  in  shallower  and  broader  furrows,  sad 
thMk  eats  die  deep  and  narrow  Amrow  fat  the 
next  row  of  plants. 

The  after-  cult  ure  con  si  sts  in  horse-h  oeing,  hanfl- 
hoeing,  and  weeding,  and  is  essentially  the  same  in  \ 
principle,  applianoes^  and  design,  as  that  efeths 
drilled  green  crops.  A  frequent  metiKtd  of  gather- 
ing the  crop  of  the  boiling  field  kindis,  is  to  chofi 
off  their  heads  with  a  spade,  leaving  to  each  aa 
indi  m  two  inehes  of  its  stem ;  but  tUBieqaim 
to  be  modified  with  some  Unds,  and  eavfously 
conducted  with  all.  The  coleworts,  cow-cal»- 
bag^,  and  other  open-headed  kinds,  may  be  gi- 
thered  by  stripping  off  tier  after  Uia  of  leaves 
firom  the  time  of  the  planiibeinglS  or  90  iash« 
high,  till  the  time  of  their  beginning  to  run  up 
to  pccrl,  nnd  may  be  allowed  to  remain  on  the 
ground  throughout  the  winter ;  but  the  boiling- 
headed  or  true  cabbage  kinds  most  be  verj 
charily  bereft  of  any  leaves  till  the  whole  are  cut 
away  '^ne  head,  and  oncht  to  be  entirely  re- 
moved from  the  ground  before  the  oommenoe- 
ment  of  winter ;  fiiar  if  sin|^  leaves  are  stripped 
off,  the  process  of  boiling  may  be  enfeeUsi  or  || 
prevented, — and  if  any  portion  of  the  crop  re- 
main on  the  ground  during  winter,  its  ootcr 
leaves  are  liable  to  beoome  so  much  iignred  m 
to  impart  a  disagreeable  flavour  to  dairy  prodaoe. 

The  fi(  M  cultivation  of  cabbages  has  oft^  hetti 
lauded  as  at  once  one  of  the  most  eligible,  f>oe  of 
the  most  remunerating,  and  one  of  the  mod 
diameftiHy  ne^eeted  departments  of  husbsndiy ; 
and  yet  it  has  probably  been  qnile  as  often  de- 
nounced as  of  doubtfal  expediency,  of  prerarioM 
character,  or  even  of  wasteful  and  destructive 
tenAmcj,  A  jndieioiis  estimate  of  its  fitasM 
Scotland'— and,  by  parity  of  prino^ls^  Ibr 
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north  of  £agland  and  the  north  of  Ireland — is 
madbf  in  the  fbDoinng  tenni,  \ij  Kt,  Iawmmi:— ' 
"  Much  has  been  said  and  written  recoromendar 
tory  of  the  cabbapr  tribe  being  more  oxtenaively 
subjected  to  field  culture  in  this  country,  for 
ftiwffing  cattle,  sbeep,  swine,  and  even  ponltiy ; 
but,  judging  from  any  trials  which  have  been 
made,  as  well  as  from  the  natural  habits  of  the 
whale  tribe,  their  oalture  seems  only  likely  to 
lie  attended  widi  any  ebaaoe  of  Voided  advan- 
tage on  the  nuMt  eaperior  class  of  soils,  particu- 
larly on  such  as  aro  of  rather  etronir  texture,  and 
where  an  abundant  supply  of  mauure  can  be 
had ;  and  even  in  many  rooh  oases,  it  is  ques- 
tionable how  far  they  ought  to  be  preferred  to 

tTiTTtip*»,  over  \s-hirb,  h'nvevor,  they  posSPSS  the 
advantage  of  improving  rather  than  deteriorat- 
ing the  quality  of  the  milk  of  cows  fed  upon 
them,  and  also  of  growing  freely  on  lands  which 
are  too  stiff  in  texttirc  for  the  growtli  of  any 
sort  of  turnips."  A  crop  of  open-headed  cab- 
bages has  also  the  advantage  of  being  easily  ao- 
eeeaihle  doling  fitoet  and  tDow;  and  a  erop  of 
any  kind  of  cabbagei  li  ahnoit  oertain  to  be 
more  valuable  than  an  average  crop  of  turnips, 
under  the  present  system  of  turnip-culture  in 
the  aonth  and  oentre  of  England.  Oibbage- 
culture  OB  the  irho]e»  however,  requires  an  un- 
usual  cornhinntion  of  wnrmth  nnd  moisture,  in- 
curs much  risk  from  drought  and  insects,  and  is 
both  ezhaneling  to  the  soil  and  drastic  upon  the 
fimDer*e  oapital;  and,  in  eonaequenoe,  it  oon- 
tinncs  to  be  quite  unknown  in  the  fi old  hus- 
bandry of  many  districts  of  Great  Britain,  and, 
except  in  comparatively  rare  instances,  u  not 
eondoelediipon  an  esteuiveeealelnaay.  Tet 
Arthur  Young,  in  his  survey  of  Suffolk,  says, 
that  "  he  has  seen  from  40  to  70  acres  of  cab- 
bages on  a  farm,  every  year,  for  several  years 
and  Mr.  ManihaBj  in  his  Bond  Boonomy  of  the 
Midland  Counties,  says,  "  Among  the  ram-breed- 
ers of  LeicoRt^rshirc,  cabbages  may  be  said  to  be 
already  established  as  a  prevalent  crop,  and  there 
la  one  maa  within  thia  diitriot  who  has  grown 
ten,  twelte^  otr  fomteMl  acres  a-year,  for  many 
years  past  "  One  reason  why  cabbages  have  ac- 
quired the  reputation  of  being  a  very  exhausting 
crop,  ia  the  eensnrable  praotioe  of  leaving  the 
lOOta  and  a  considerable  portion  of  the  stems  for 
a  con^idprable  time  in  the  ground,  and  rf  tliL-re- 
fort  all  wing  them  to  throw  out  sprouts,  and  to 
rob  the  soil  of  a  large  portion  of  its  most  uuurish- 
iag  jnieM;  and  another  roaioa  b  the  eqnaUj 
censurable  practice  of  permitting  some  of  the 
np<»n-headed  kinds  to  r'ln  up  into  flowcr-stcms, 
and  in  consequence  to  act  most  impoverishingly 
upon  tiie  aoiL  Oibbagee  axe  waA  refished  1^ 
oattle ;  and,  when  need  with  some  good  hay, 
either  for  stall-feeding  or  for  the  dairy,  they  are 
found  to  be  very  decidedly  nutritious,  whole- 
some, and  eeoooinloaL  Thiay  are  better  liked 
than  tomipa  hf  hogt,  and  are  well  adapted  to 
the  icariqg  of  oahea  and  the  Useding  of  broken- 


mouthed  sheep  aud  cattle.  According  to  Mr. 
Sindak'e  aaalyeee,  one  pound  of  dnunhead  eab- 

bage  contains  430  grains  of  nutritive  matter  and 
2ft0  grains  of  fibre,  one  po?md  of  mrly  York  cab- 
bage contains  430  grains  oi  nutritive  matter  and 
318  gndni  of  €bf^  one  pound  of  purple  boieoole 
contains  448  grains  of  nutritive  matter  and  1,120 
grains  of  fibre,  and  one  pound  of  Kohl  rabi  con- 
tains 251  grains  of  nutritive  matter  and  360 
graaaa  of  fibre;  and  the  avenge  iaoiint  of  the 
nutritive  matter  of  cabbages  ii  iiqpisior  to  that 
of  common  turnips  in  the  proportion  of  215  to 
160,  and  inferior  to  that  of  Swedish  turnips  in 
the  proportion  of  215  to  SM. 

Single  eabbages  are  freqoently  obtained  of  so 
great  size  :\~  to  weigh  thirty  or  even  forty  pounds ; 
but  the  average  cabbages  of  a  crop,  even  on  the 
best  soil  and  under  the  best  oulttire,  can  rarely 
be  prodttoed  of  one-tiiiid  of  that  tui6,  II  an 
average  of  twenty  pounds  could  he  obtained,  and 
a  space  of  ono  square  yard  were  assigned  to  each 
plant,  aud  no  blanks  to  occur  from  careless  plant- 
ing, bad  ooHore^  or  the  attaeke  of  dlacew,  the 
produce  per  acre  would  amount  to  the  magnifi- 
cent figure  of  forty-three  tons  ;  but  the  actual 
average  produce  amounts  in  common  estimation 
to  only  thirty  tons,  and  probably  amooats,  in 
moat  cireanutaaoea,  to  not  more  than  twenty 
tons. — When  cabbage?  are  removed  late  in  au- 
tumn, or  early  in  summer,  the  valuation  for 
them,  at  the  quitting  of  a  faim,  is  the  lame  as 
for  turnips  drawn  and  consumed  elsewhere  than 
upon  the  field  ;  but  when  they  are  allowed  to  re- 
main so  long  ae  to  rob  the  land  of  a  portion  of 
its  sustenance,  they  sullcr  a  deduction  according 
to  the  diesretion  of  tiie  valii«n.F-A  method  of 
cultivating  cabbages  as  a  joint  crop  with  beans, 
is  noticed  in  our  article  on  Beans. 

Cabbages  are  subject  to  the  same  diseases  as 
tomipe,  botii  from  the  atlaoicB  of  iaaeote  upon 
the  young  plants,  and  from  tte  formation  of  an- 
bury in  the  roots;  and  they  are  pubject,  in  their 
advanced  state,  to  a  fearful  amount  of  devasta- 
tion from  the  eaterpiOare  of  two  apeoiee  of  bnt- 
terfliaa.  See  the  articles  Tubhip-Flt,  Anburt, 
and  BrrrrnPLY  A  disease  in  the  roots  of  cab- 
bages, known  to  ail  cultivators  under  the  name 
of  dabUng,  is  oocarioned  by  the  deposition  of 
the  egp  <rf  an  inoeet  at  the  jnaetion-joint  of  the 
roots  and  the  stem,  Tho  or:rnni7ntion  is  dam- 
aged, the  flow  of  the  pnp  is  pari  i ally  arrested,  the 
bottom  of  the  stem  swells,  aud  tiie  plant  becomes 
ri<Aly,  and  eaanot  grow  to  maturity.  Thia  dis- 
ease occurs  principally  on  ground  which  has  been 
frcqnently  cropped  with  ca}>>)nge8;  and  seldom 
or  but  mildly  makes  its  appearance  on  land  which 
is  cropped  with  a  many^membered  rotation.  One 
preventive  or  cure  of  it  is  to  mix  the  top-soil 
with  a  half-inch  ttratTim  of  charcoal  dust;  an- 
other is  to  apply  quicklime  and  withhold  man- 
nre;  a  tMrd  if  to  tremdi  the  land,  and  ezpoee  it 
in  ridg^  to  the  frosts  of  winter ;  and  a  fourth 
and  most  effectual  is  to  oombine  the  hat  of  these 
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with  a  suooeidoii  of  two  or  tlireo  jem  oropplng 

I  of  totally  diflerent  vcgetaliles.  Pucks  aiid  other 
fowls  afford  gwd  rx^'^i ?t  an cc  in  clearing  the  ground 
of  slugs ;  and  haud-pickmg  must  be  practised  for 
takiiig  awaj  eaterpillan. 

Cabbage  -  seed  is  so  exceedingly  liable  to  be 
affected  by  natural  hyliridization  that  the  eaving 
of  any  specimen  of  it,  perfectly  true  to  its  buI>- 
variety,  is  a  woilc  of  florae  nioety.  The  nmul 
method  is  to  select  a  few  fine  pbaAfl,  Hid  to 
transplant  them  to  the  head  in  some  spot  as  re- 
mote as  possible  from  all  other  plants  of  the 
bnmica  genus ;  and  this  method  ia  someliiiiea 
modified  by  seleeting  for  them  the  centre  of  a 
field  of  wheat  or  some  very  similarly  sitiiated  spot. 
— ^The  seed  retains  its  vegetative  power  for  three 
or  more  years ;  yet  the  seed  of  the  immediately 
prooeding  aeaaon  ought  almja  to  he  praftned ; 
and  whenever  seed  of  even  two  yoara  old  is  used, 
it  oi!?ht  to  be  tef?ted  by  a  specimen-sowing  of  it 
m  a  tlower  pot,  exposed  to  vorj  genial  heat.  A 
fiulare  of  the  seed-bed  may  ooniflion  a  serious 
loss  of  time,  and  ought  to  be  carefully  prevented. 
An  ounce  of  seed  sown  broadcast  is  sufFicient  for 
a  seed-bed  of  forty  square  feet ;  and  less  is  suffi- 
cient, when  sown  in  drills,  six  or  aem  imehee 
asunder.  Ilalf  a  pound  of  aeed  will  prodnce 
more  plants  than  can  be  grown  upon  an  acre. 

When  (»bbage8  are  given  to  milk-cows,  ail 
leaves  whidi  are  not  perfiectly  sound  ought  to  be 
eanfhlly  stripped  off,  and  appropriated  to  piga  or 
to  store  cnttlr  When  calibages  are  given  to 
sheep  or  cattle,  they  ought  to  be  sliced  in  the 
same  manner  as  beet-rout  or  turnips ;  and  when 
given  ftr  ftttening  hnUooki,  thejr  ooghi  to  be 
combined  witli  oil-cake.  A  proper  method  of 
giving  them  sliced  to  sheep,  is  in  troughs  either 
on  tlie  field  in  which  the  cabbages  grow,  or  on 
tnj  grM»']aad  whidi  reqaires  to  be  manured 
with  the  dwep's  droppings.  When  boUed-headed 
cabbages  cannot  all  be  sticcessionally  used  before 
the  commencement  of  winter,  the  portion  which 
remains  on  the  field  nniit  be  gathered  at  one 
harvesting,  and  may  be  stored  somewhat  in  the 
manner  of  turnips,  but  they  cannot  be  lon-j-  pre 
served  from  destructive  fermentation.  The  very 
extensive  use  which  is  made  of  cabbages  in  the 
preparation  of  a  peculiar  salted  vegetaUe  food 
by  the  Qcrman?.  will  be  separately  noticed.  Sec 
the  article  Sacer-Kkait. — Dons  Dictionary  of 
B^^any. — Dr.  A'eiU  is  Fruit,  Flower,  mul  KiXclun 
CMtnr-'E^eukimi  Mdgfas£ni.~~Saxter^»  A  gri- 
culturt. — MarshalCa  Midland  Couniia. — Mar$halVi 
We^  of  England. — Quarterhi  Journal  of  Agricul- 
ture.— La  ivtoii'sA gric>iJ(  n  rint's  Manual, — Catalog  ue 
of  the  UigMand  Society^  s  MuteurrK. — Journal  of  the 
lioyd  Agricultural  Society. — Magazine  Domastic 
Economy. — Dtrt/l^^s  Ifus^ardr-;  —Bayldon  ov  Hcnfs 
vmI  TiUagee. — Loudon'*  WorU. — ItandaU  s  ^at- 
Ftr^um  ffiitktndry^--£^rovlt^9  Agriedtttrt.^ 
Lou>'t  AgrtnUun^ — Cfardgiier's  Magazine.—Mil- 
ler't  Dictionary.— SrUiA  Swkmdty*Shcm^ 
Ymivg. — Marvc. 
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of  decidnmis  tropical  trees,  of  the  palm  tril»e. 
The  medicinal  or  catechu  species,  Ajtai  caiei^, 
grows  naturally  in  the  East  Indies,  and  was  io- 
trodnoed  thenoe  to  the  hothoQsea  of  Qreai  Bti-  j 
tain  toward  the  close  of  the  17th  century.  It 
usually  attains  a  hei!<:ht  of  about  30  feet ;  and  has 
somewhat  the  appearance  of  a  gigantic  specimen  \ 
of  the  oow  eabbage.  Ita  timber  ia  oaed  in  bidBa 
for  roofing -raften  aad  similar  pnipoaesi  Iti  \ 
nxits,  when  very  young  and  tender,  are  used  aa  a 
chief  ingredient  in  a  decoction  which  is  pre^ibed  , 
fbr  oostiveness  oonaeqnent  on  dyspepsia;  and,  j 
when  full  grown,  thi^y  are  chewed  l^lh  the  betel 
leaf.    The  pp-.itha,  or  tough,  fibrous,  v(^^ble 
covering  of  the  nuts  is  manufactured  by  the  Ilin- 
docs  into  caps,  sm^  umbrellas,  dishe^  buckets, 
and  vessels  ftr  hoUiog  water  and  nnadc;  aai  | 
the  inside  part  of  it  readily  separates  from  the  [ 
outride  part,  and  has  an  appearance  like  fine 
white  China  paper,  and  can  be  written  upon  with 
ink.^ — ^TheoleraeeoQ88pe<^e8,iir««o£gr8Ms,gn«i  | 
40  or  45  feet  high,  and  is  cultivated  in  India  {<a 
the  culinary  use  of  its  produce. — The  dwarf  spe-  y 
cies,  Areca  humilis,  grows  to  the  height  of  about  ■ 
six  feet,  and  is  also  ooltivated  in  India.  Seven 
other  species,  the  red,  the  slender,  the  Manioot,  j 
the  triandrous.  the  mountain.  t)if  Intescent,  and 
the  iiairj-ooated,  have  been  introduced  to  the 
liotlioasea  of  Britain,-- three  from  the  Ue  of  < 
Franoe,  two  from  South  America,  and  two  from 
respectively  the  East  and  the  "We?t  Inr^ic^  •  and 
all  these  seven  have  an  ornamental  character. 
Several  other  species  are  known  to  bottuiists.  < 
The  nana  of  eahbage-tree  is  alw  aomeiimea  gitm 
to  the  oowHoabhaga  aad  to  the  Kkials  ipeaiiBBfif 
cacalia. 

CACALIA.   A  genus  of  plants,  of  the  ground*  , 
aeldivirfonoftlieoompoeitefiunily.  Their  aaae  j 
means  '  exceedingly  evil,'  and  alludes  to  their 
powerfully  detrimental  action  u pon  the  p  i  1 .  U p- 
wards  of  thirty  species  have  been  introduot^  to  . 
the  gardens  of  Kitain,  firom  botih  the  old  wetM  | 
and  the  new,  and  from  both  the  southern  bemi-  ' 
FI>herc  •xt\t\  the  northern;  and  r\bnt  thirty  other  |' 
species  have  been  scientifically  described.  Nearly 
one-'half  of  the  introduced  species  are  eveigrcen 
undershmhs,  frar  are  evergreen  herfae,  one  ista 
evergreen  creeper,  two  are  tul>erous-rc>otcd  pcr- 
enni  nis,  three  are  annuals,  and  most  of  the  others  j 
are  deciduous,  herbaceous  perennials.   Mort  ars  < 
owjoiiB  and  inttteating;  and  i^boot  OMhthird  are  ' 
beautiful.  We  shall  briefly  aotioe  two  or  thmi  I 
as  specimens  of  the  whole.  ' 

The  alpine  species,  Calcalia  alpiMf  is  a  hardy,  . 
perennial>Tooted,  herbaoeoos,  ornamental  pknt,  | 
of  the  mountains  of  Austria  and  Switzerland, 
and  was  introduced  to  l^ritnin  in  the  former  half  I 
of  last  centuzy.  Its  root  is  fleshy  and  spread-  j 
ing;  its  leaves  rise  in  fffoftitfaa  from  the  orewn  | 
of  the  root,  each  standing  on niin|^  footstalk, 
and  shaped  lik^r  thn  leaf  of  grotmd  !\t.  but 
thicker  in  texture,  white  on  their  under-eiurhuse, 
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•ad  iUning-gnea  on  tluir  upper  surfiMe ;  ito  |  some  of  th«  bothouae*  of  Oreai  Britain.  The 

stem  rises  from  among  the  leaves,  and  is  round,  i  cultivated  trees  seldom  attidn  a  height  of  more 
branching  at  the  top  nn<\  n1<out  two  feet  high  ;  I  than  16  foet,  and  are  usually  grown  in  deep  and 
iti  flowers  grow  iu  a  kind  ot  umbels  at  the  ends  narrow  valieys,  or  between  rows  of  sheltering 
of  th«  biaaohaa,  have  a  purpliah  oolour,  and  ap-  plantainr-traes,  or  in  some  other  kind  of  d«nsely 
peu  m  July  and  August ;  and  its  seeds  arc  ob-  |  shaded  and  thoroug^j  sheltered  situation.  The 
Inn*  and  crowned  with  do%m. — Klein's  species,  buds  for  the  flowers  and  fruit  do  not,  as  in  most 
(.'acaiia  KUinia,  grows  naturally  in  the  Canary  other  trees,  come  out  at  the  extremities  or  on 
Uands,  and  was  tntrodneed  to  IMtaIn  in  1738.  the  young  shoota  of  branohesi  but  are  produoed 
Its  stem  is  thick,  fleshy,  jointed,  swollen  in  tile  on  tiM  larger  bfUlohea  and  on  t)io  btem.  The 


middle  of  the  spaces  between  the  joints,  irror^t 


tree  presents  some  resemblance,  in  both  size  and 


Uriy  but  profusely  ramified,  and  usually  from  i  i^hape,  to  a  young  blackheart  cherry ;  and  the 


ij  three  to  nine  feet  high;  its  branches  have  the 
Miw  jointed  and  bearded  appearanee  as  the 


I 


fruit  is  a  large  pod,  shaped  somewhat  like  a  en- 
cumber, and  containing  from  twenty  to  thirty 
Btem;  its  leaves  grow  irrtgularly  ull  round  the  '  well-packed  nuts  about  the  size  of  large  almonds. 


i  1  extreme  part  of  the  branches,  and  are  glaucous 
' '  in  oulour,  and  long,  narrow,  spear-shaped  in  form, 
,  —and  wlien  th^  fidl  elf,  they  leave  sears  which 

always  remain  on  the  branches  ;  and  its  f!'  >w< 
1  grow  in  largo  clusters  at  the  extremity  of  the 
> '  branches,  and  arc  tubulous  and  of  a  faint  carna- 
tiMMoloar,  and  bloom  in  Bepteuber  and  Ooto- 

I  bar.  <*This  phrnt,"  says  MiUer,  "  has  been  called 
'  cabbage-tree  by  the  gar  l  ror?  from  the  resem- 
|]  blanoe  of  its  stalks  to  those  of  the  cabbage; 
j  tiy  oAaa,  oaxnniMm'^reeb  from  the  ihape  of  the 

I I  lams  amwi  eoloor  of  the  flowers.  There  have 
I  i  hf'f  n  Ftonos  and  fossils  dug  up  at  a  great  depth 

in  some  parts  of  England,  which  have  very  per- 
fect impressione  of  this  plant  up(m  them ;  from 
whence  Dr.  Woodward  has  supposed  the  plants 
ivprc  1  'iged  there  at  the  univerwil  deluge ;  and 
finding  the  imprtsHions  of  many  other  plants  and 
luiimala,  which  are  nativtts  of  tho«e  ihlandii  (the 
Gmsriss),  be  oondudas  that  the  wnten  flowed 
hither  from  the  south  -  west."  This  species  is 
propagated  from  cuttings,  and  reipiires  green- 
bouse  protection  in  winter,  and  a  warm,  dry, 
ttijr  satOiation  in  summer,  and  evinoea  grent  im- 
patoiee  of  any  considerable  quantity  of  water. 
— The  sow-thiBtle-loaved  species,  Caoalia  tonchi- 
folia,  is  a  tender  ornamental  annual  from  the 
Bast  Indies,  nnd  was  introdnoed  in  the  iMter 
part  of  last  century.  Its  stem  attains  a  height 
of  about  !>'  inches;  and  its  flower  has  a  purplish 
or  orange-red  colour,  and  appears  in  July.  The 
scarlet  -  flowered  speoiee,  Caoalia  eoecinfOf  is  a 
hardjannnnl,  of  18  imdMs  in  beight,  and  Uooms 
in  June  and  July. 

CACAO,  —  botani(%lly  T}>eohrnwa  Cacoo.  A 
cukivattHl,  evergreen,  nuciferous,  tropical  tree, 


Trees  of  from  three  to  eight  years  old  yield  about 
S>5  or  60  pods  iu  the  year,  and  tuii-gruwn  trues 
yield  about  800  or  S40.  The  pod  is  easUj  asoer- 
tained  to  lie  ripe  by  its  l>ecoroing  yellow  on  the 
side  next  the  sun.  The  shell  of  the  nut  is  thin, 
brittle,  and  dark  brown  ;  and  the  kernel  is 
brownish  all  through,  and  bas  n  light  pleasant 
odour,  and  an  unctuous,  roughish,  bitteriah  but 
Ti'«t  disagreeable  taete.  The  nuts  yield,  by  ei- 
prefision,  a  large  quantity  of  oil;  but  ihey  are 
cultivated  soldy  for  the  sake  of  tbeir  cooon  busks 
and  shells,  and  of  the  manufiMtnreof  their  whole 
substance  into  chocolate. 

In  gathering  the  fruit,"  we  are  told,  "  they 
generally  plaoe  a  negro  to  each  row  of  trees  : 
whoi,  being  furnished  with  a  basket,  goes  from 
tree  to  tree,  and  cuts  ofT  all  those  pods  which  arc 
ripf,  leaving  the  others  a  longer  time  to  ripen. 
When  the  basket  is  lull,  iie  carries  the  fruit,  and 
lays  it  in  a  heap  at  one  end  of  the  plantation ; 
where,  after  they  have  gathered  the  whole  plan- 
tation, they  cut  the  |)  >d?  lengthwise,  and  take  out 
all  the  nuts,  being  careful  to  divest  them  of  the 
pulp  which  elosely  adheres  to  tbem ;  and  then 
they  carry  them  to  the  house,  where  they  lay 
them  in  large  casks,  or  other  veesels  of  wtXKi, 
raised  above  the  ground,  and  cover  them  with 
leaves  of  the  Indian  reed  and  mats,  upon  which 
they  lay  some  boards,  putting  some  stones  there- 
on to  keep  them  down  close,  iu  order  to  prees  the 
nuts,  in  these  vessels,  the  nuts  tu-e  kept  four  or 
five  days ;  durii^  which  time,  they  must  be  stir- 
red and  turned  every  monung,  otherwise  they 
will  bo  in  danger  of  perishing  from  tlieir  groat 
fermentation.  In  this  time,  they  cliange  from 
white  to  a  dark  red  or  brown  colour.  Without 


of  tiie  Bytteeria  tribe.  It  is  usually  but  very  this  fermentation,  the  nuts  will  not  keep^  but 


improperly  termed  in  Britain  cocoa ;  and  it  fur- 
nishes the  well  known  coooa  nnd  chocolate  of 
our  tea  -  shops.  It  grows  naturally,  in  great 
ahnndanoe,  in  the  Osraecas,  in  Guayaquil,  in  the 
isthmus  of  Daiien,  in  the  Honduras,  in  Gauti- 
i!i;«ln.  in  Nicaragua,  in  the  valley  of  the  Amazon, 
and  in  several  other  parts  of  tropioal  America ; 
it  is  tftensively  cultivated,  for  tiie  sake  of  its 
nuts,  in  some  of  these  districts,  and  in  some  of 
the  islands  of  tlic  ^Vcst  Indies;  and,  since  1730, 

it  has  been  gruwn  and  kept  as  a  curiosity  in  i  may  dry  equally  on  every  side." 
L   2Q 


will  sprout  if  they  are  in  a  damp  place,  or  shrivel 
and  dry  too  mueh  if  ejqposod  to  heat.  After  the 
nuts  have  been  thus  fermented,  they  should  bo 
taken  out  of  the  vessefa,  and  spread  on  eoarse 
cloths,  and  exposed  to  the  sun  and  wind  ;  but  at 
night  or  in  rainy  weather,  they  mu-f  1.  taken 
under  shelter,  otherwise  the  damp  wiii  spoil 
tbem.  If  the  weather  proves  ftir,  three  diys 
will  be  long  enough  to  dry  them,  provided  they 
arc  carefully  turned  from  time  to  time^  that  thsj 
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I      Th»  hetA  oaoM  nato  of  oommefoe  am  plumps 

;  BhininjT.  and  quite  free  from  niustinees  or  iiiiy 
j  symptoms  of  decnr  Th^  c;icao  of  the  Caraccas 
i  is  the  most  abundant  m  the  European  markets, 
and  briB^  on  iho  avenge,  ahoat  one^third 
higher  price  thsoi  the  c&c&o  of  Guayaquil ;  but 
the  best,  in  price  and  reputation,  is  that  from 
Sooomusoo.  Cacao  plantations  were,  at  oitc  time, 
eztoniive  in  Jamaica^  but  were  destroyed  by  the 
efSetit  of  exoeative  taacation  in  Mtain  upon  their 
imported  produce ;  and  even  the  cacao  plantations 
of  the  Caraccas  have,  of  late,  been  considerably 
dimmiahed  hy  the  eneroadunenia  of  ootton,  oof- 
fee,  or  sugar-cane  cultivation.  A  large  propor- 
tion of  the  cacao  husks  and  shells  met  with  in 
Great  Britain  ia  the  refuse  of  the  chocolate-ma- 
nufactories of  Gibraltar  and  other  places ;  and  a 
condderaMe  proporUon  of  the  chooolate  of  our 
shops  is  a  vile  compcmnd  i,f  flour  and  soap. 

Plants  of  TlicnlrouKi  cnato  can  be  raist.'d  in 
Great  Britain  from  cuttings  in  rieh  mould  ;  but 
all  plaata  of  it  for  our  hothonaea  were  formerly 
imported  from  their  native  country  in  a  seedling 
I  condition  in  pots.  They  require  great  nicety  of 
inunagement,  frequent  waterings,  occasional  clean- 
sings,  and  yet  oonatant  comparative  dryness ;  and 
they  cannot,  without  great  difficulty,  be  brought 
to  fruit. — Two  otlier  species  of  cacao-tree,  Theo- 
broma  bieolor  and  The<^)r<ma guianeruut  have  been 
intredneed  to  our  hothoiuea  ainoe  the  oommenoo- 
ment  of  the  present  century, — ^the  former  from 
New  Granada,  where  it  ia  ooltivated,  and  the 
latter  from  Guiana, 
i  CACHRYS.  A  genus  of  hardy,  herbaceous, 
perennial-rooted  planta,  of  tlie  ambeUiftrona  ftr 
mily.  Several  ppocies  which  formerly  belonged 
to  it  are  now  dispersed  under  four  other  genera ; 
but  ten  species  still  belonging  to  it  have  been  in- 
trodnoed  to  Britain ;  and  about  half  a  doMnotherB 
are  known  to  botanists.  The  introduced  species 
are  natives  of  Siberia,  Tauria,  Cancasus,  the 
south  of  Europe,  and  the  Levant ;  most  have  a 
height  of  about  IS  or  18  inches,  and  produce  yel- 
low or  white  flowers  in  July  and  August ;  and 
several  possess  a  considerable  resemblance  to  one 
or  other  of  the  fennel  plants.  The  roots  of  most 
Btrilee  deep  Into  loose  soil,  and  are  often  as  large 
aspaimips;  and  those  of  one  species  are  eaten, 
in  seasons  of  scarcity,  hy  the  inhabitants  of  Ser- 
via,  Transylvania,  and  the  adjacent  countries. 

CACTUS.  A  genus  of  succulent,  evergreen, 
groteaqne-kMling  pianta,  forming  the  tjpe  of  the 
natural  order  Cactcae  or  Opuntiaceje.  This  order, 
at  a  compamtivnly  recent  period,  comprised  few 
I  known  pi;iats,  and  was  identical  with  a  single 
genna;  and,  though  now  prodigiously  enlarged, 
and  comprising  multitudes  of  known  plants^  and 
at  least  nine  distinct  genera,  it  is  still  very  ji^ne- 
rallj  called,  not  Cactes,  but  Cactus.  Its  genera 
are  cactus,  opuntia,  mammillaria,  ooens,  epi- 
phyllum,  pereskia,  melocMias»  echinocactus,  and 

I  rhipsalis  ;  nnd  all  of  these,  except  the  last,  may 

I I  be  r^^ded  as  having  for  their  type  the  genus 


CACTUS. 

opuntia.  Only  four  or  five  species — andthssenot 

at  all  of  striking  chanicter — have  been  pennitted 
to  remain  with  the  genus  cactus  ;  so  that  all 
the  most  remarkable  cacti  of  the  nurseries  luu^t 
now  be  sought  for  under  aome  of  the  othsrge-  | , 
nera,  particularly  opuntia,  cereus,  epiphjlliua,  > 
matnmillaria,  melocactus.  and  echinocactns.  The  ; 
number  of  species  at  present  cultivated  in  the 
greenhouses  and  hoCbouaee  of  Britain  ia  about  - 
one  hundred  and  dxty. 

The  cacti  seem  most  closely  fJlied,  in  habit  and  . 
general  character,  to  the  orders  Ficotdeaa  and  j 
Orassulaoeas;  and  yet— in  spite  of  an  utlerdis- 
simihri^in  sferuoture  and  mode  of  subsistence — 
they  nre  generally  regarded  as  most  nearly  akin 
to  GrosBulacesB  or  the  gooseberry-tribe.  Their 
flowers,  in  many  instances,  are  large,  beautifol, 
and  most  tmpoaing;  ^aepals  have  a  Begmented  | 
and  overlapping  border,  and  shade  off  from  green-  ^ 
ness  and  leatiness  to  brilliant  tinting  and  delicate 
texture ;  the  petals  emerge  by  insensible  grada-  | 
tions  from  the  sepals,  and  are  very  nuraenms, 
and  often  not  a  little  gorgeous, — varying  from 
pure  white  to  rich  scarlet  and  purple,  and  pass- 
ing through  all  the  intermediate  shades  of  co-  \ 
lour ;  and  the  stamena  are  multitudinous  and 
aggregately  beauttftal,  and  consist  of  dand^  and 
delicate  filaments,  giirnioMr>t»d  bypma!!  roundish 
anthers.   The  fruit  is  a  succulent,  tle&hy,  watery 
berry,  somewhat  simihr  to  the  gooseberry,  hav- 
ing at  the  end  a  broad  scar,  and  containing  nu- 
merous succulent  seeds  and  a  poorly  flavoured  or 
quite  insipid  juice,  yet  greedily  eaten,  in  the 
native  countries  of  the  cacti,  for  the  sake  of  its 
refreshing  ooolnoas  and  moisture.  The  sfcruetore 
of  the  fruit  and  the  general  spinincss  of  tb>' 
plants  are  the  features  which  assimilate  the  cacti 
to  the  groasulaceoo. 

But  by  (kr  the  most  remarkable  ohanetera  of 
the  cacti  are  their  pervading  succulence,  their 
general  Icaflossness,  their  poverty  in  stomata  or 
perspiring  pores,  their  profuse  pricklincss  and 
hairineas  of  surftoe,  their  grotesquenem  and 
metamorphosis  of  structure,  and  their  powerful 
fondnpFp  for  aridity  of  situation.  The  stem  of 
the  opuntias  is  much  compressed,  that  of  the 
epiphyllums  is  somewhat  leafy,  that  of  Che  other 
genera  is  angular  or  deeply  channelled,  that  of 
very  many  of  the  species  is  regularly  jointed,  and 
that  of  tlie  whole  order  is  exceedingly  succulent, 
and  contains  but  a  small  amount  of  woodj  mat- 
ter proportionallj  to  ita  whole  mass.  But  as  the 
plants  advance  in  age,  a  metamorphosis  gradually 
occurs  in  their  stems,  obliteratiTir;  their  angles, 
furrows,  and  compressions,  and  converting  them 
into  almost  perfectly  oylindrieal  trunks ;  and  this 
metamorphosis  has  occasioned  much  confusion 
in  the  description  of  not  a  few  of  the  species,  and 
still  prevents  portions  of  the  order  from  assum- 
ing a  fixed  syalematie  arraogement.  Some,  aa 
the  whole  of  the  melocacti  and  echinocacti,  have 
a  spherical  shape,  and  seldom  grow  higher  than  a 
few  inches;  many  of  even  other  sluii^H-'S,  as  most 
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of  the  mamiuiliaruid,  rarul/  grow  highur  th&u  half 
a  foot;  the  grasi  mi^iity  of  the  other  genera 
have  an  upright  growth  of  from  18  inches  to  6 
feet ;  two,  Opuntia  spinosugima  and  Cereus  refxin- 
duSf  have  uaually  a  height  of  about  20  feet ;  and 
one,  Cemu  kMOffontUf  commonly  attains  the 
enormous  height  <^  89  or  40  feet.  The  multitudes 
of  small  species?  creep  amoni;;  the  Kinds  aii<i  r<  c^:^ 
and  dry  forest-grounds  of  their  native  countries 
ill  to  vast  profiufoft  «iid  witil  indi  blood-epilling 
gripes  as  to  render  traTdling  amongst  them  dif- 
ficult and  lacerating ;  and  the  fL-w  tuU  species  lift 
their  gaunt,  grotesque,  angular,  ieailess,  spine- 
armed  stems  far  above  the  surrounding  stunted 
T^geMAaOf  and  form  %  bizarre  and  mefiud  feature 
of  a  sterile  and  sun-sctirclied  Lindscape. 

The  cacti  occur  in  greatest  pr ofii'^i  ;n  within 
the  tropical  parte  of  America ;  aiid,  till  quitti  a 
reoent  period,  were  supposed  to  extend  rery 
slightlj  or  not  at  all  within  the  temperate  lati- 
tudes. But  from  the  immediate  vicinity  of  the 
city  of  Mendoza  in  South  America,  situated  in 
30^  of  eoathem  ktatnde,  Dr.  Oillies  has  sent  to 
the  botanio  gardena  of  Britain  no  fewer  than 
twenty-two  species ;  and  in  the  North  Amerlcau 
region  of  the  Kooky  Mountains,  between  30®  and 
4(P  of  northern  latitude,  Messrs.  Douglas  and 
Drummond  saw  many  cacti.  The  common  opun- 
tia, however — OjntutNi  I'liLjarii,  formerly  called 
Cactus  opuntia — h:us  for  centuries  been  natural- 
ized in  the  south  of  Europe,  particularly  in  Spain 
and  ffidly ;  and  was  introdiioed  thence  to  G^t 
Britain  so  long  ago  as  toward  the  dose  of  the 
16th  century. 

The  cacti  abound  chieOy  ou  hot  dry  sandy 
plains,  or  hot  dry  rocky  distriots  where  plants  of 
a  less  succident  or  more  perspiring  nature  could 
not  exist ;  and  they  serve  both  to  afford  cooling 
nutriment  to  man  in  r^ons  where  drink  and 
ordinary  food  cannot  he  obtained,  and  to  produce 
a  Timetable  soil  on  snrfa  •  ^  v  hid^hnt  for  their 
gT<'Wth  nnfl  decay,  would  for  ever  remain  arid 
wastes.  They  possess  a  singularly  tough  epider- 
mis, and  ha-ve  yvrf  few  and  merdy  nidimentary 
stomata ;  and,  in  consequence,  are  enabled  to  re- 
taiti  f'  r  :i  1  rj['  period  such  moisture  as  they  can 
collect  from  rams  and  dews,  and  to  sustain  un- 
hurt the  full  play  of  the  unclouded  tropical  sun, 
and  tbe  ardent  radiation  of  his  calotte  rays  from 
the  surrounding  sands  and  rocks.  The  common 
opuntia  easily  inserts  its  roots  in  th*>  cracks  and 
crevices  of  the  volcanic  rocks  of  Sicily,  and  readily 
propagates  itself  over  expanses  of  vokanio  sands 
and  ashes  where  not  a  particle  of  humus  exists ; 
and  it  has  eventually  dispread  itself  over  the  en- 
tire Burfaoe  of  many  a  naked  hill,  and  either 
formed,  or  is  in  the  process  of  forming,  a  suffi- 
cient depth  of  vegetable  mould  by  its  decay  to 
sustain  the  most  useful  fnrm«  '  f  vpfrctation.  Se- 
veral of  the  opnntias  are  selected  by  the  Spanish 
Americans,  on  account  of  tiieir  rapid  ipcowth  and 
their  spinoos  armatnr^  for  the  Hmrmation  of 
fencea  around  fieMs  and  dwelling*;  and  they 


speedily  elongate  and  aiuoss  themselves  iutu  sucli 
powerAil  Mudosures  as  neither  man  nor  heastoan 

penetrate.   Numerous  species  of  opuntia  are  fed 
upon  by  the  cochineal  insect,  in  both  a  natural 
and  a  cultivated  condition ;  all  the  species  with 
red  flowers  appearing  to  be  rdished  by  its  own 
taste,  and  the  species  which  are  least  ^iny  lieing 
cultivated  for  its  use  in  Peru  and  Mexico;  yet  a 
species  to  which  botanists  have  given  distinc- 
tively the  name  of  OpwOia  wMwUli/era,  pro- 
bably affords  less  food  to  the  insect  than  any  one 
of  several  other  species.    The  insipid  juice  with  i  I 
which  the  stems  of  most  of  the  cacti  abound  is  ' 
a  grateful  nutriment  to  the  inhabitants  of  many  | . 
parts  of  the  American  tropics;  and  tlM  fruited  a  | 
considerable  numhcr  of  species  is,  In  those  dis-  j 
trictrt,  as  much  relished  for  dessert  as  the  goose-  1  i 
berry  is  in  Europe,  and  is  profusely  used  in  cool- 
ing drinks  fer  fevers,  and  is  occasionally  employed 
as  an  eternal  application  for  the  cure  of  ulcers, 
and,  in  some  instances,  constitutes  a  hiilky  tind 
essential  article  of  daily  food.  The  common  upuu- 
tia  coTcrs  the  hiUs  of  Fslermo,  and  produces  its 
crops  of  fruit  for  the  fficilianB,in  nearly  the  same 
manner  in  which  some  of  the  most  valualile  escu- 
lents cover  the  choicest  lields  of  our  farms,  and 
produce  daily  nutriment  to  Britain.  "  The  ca4>> 
tus,"  we  are  told, "  was  probably  introduced  into 
'^ii-ily  1  V  the  Spaniards.    It  forms  as  iiiij>ortant 
an  article  of  diet  with  the  inhabitants  of  that 
island  as  the  putato  does  with  ourselves.  This 
abundant,  cooling,  and  juioy  fruit  forms  the  prin- 
cipa!  food  of  the  lower  classes  for  three  months, 
and  is  considered  v<;ry  palatable,  although  stran- 
gers usually  iiud  it  insipid."   The  chief  of  the 
odier  spedes  which  aie  meat  valued  for  their 
fruit  are  Ctreui  mdlanffvtart\'<,  a  i)laiit  of  Scutii 
.\merica,  seldom  nttaininp^  a  height  of  more  than 
y  or  10  inches  ;  C'eyeiu  J'eruiiaum,  a  rcd-liowered 
plant  of  Peru,  usually  about  a  yard  high ;  Cemu 
triangularu,  a  white-flowered  plant  of  the  West 
Indies,  usually  about  a  foot  high  ;  Cerexu  Jtot/eni, 
a  white-llowered  plant  of  South  America,  usually 
about  two  fiset  high ;  Ckmu  kmi^fiiiMiu,  a  white- 
flowered  plant  of  the  West  Indies,  usually  about 
a  foot  high  ;  Ceretu  rtpnndvs,  a  gigantic  white- 
flowered  cactus  of  the  West  Indies,  usually  about 
twenty  feet  high ;  Pertskia  acdtatOf  a  white-flow- 
ered ]dant  of  &e  West  Indies,  usually  about  five 
feet  high  ;  Peredla  gmndifoUa,  a  Brazilian  plant, 
nliniit  a  yard  high  ;  J'ereskia  lom/'spi^iu,  a  South 
American  plant,  about  four  feet  high ;  Perakia 
j)orAilba0fclMt,  a  West  Indian  plan^ 
a  yard  hi  t-h  ;  PeresJtia  jB2!r>,  a  rose-coloured  flow- 
ering plant  of  Mexico,  usnally  about  five  feet 
high ;  and  Cereus  speciotmimusy  a  crimson-flow- 
ered plant  of  South  America,  usually  about  a 
yard  high,  and  producing  even  in  the  hothouses 
of  Britain  a  fruit      Inn^e  as  a  hen's  egg,  with  a 
very  rich  and  agreeable  smell,  resembling  that  of 
nphw  apple. 

The  cacti  are  very  aztensively  cultivated  in 
almost  all  oar  hothouaes;  and  th§y  form  a  chief 


Digrtized  by  Google 


612 


CACTUS. 


C^ALPINIA. 


glory  of  our  flower-stages  in  several  months  of 
spring  and  pnmmor.  Many  of  them,  with  their 
large  brilliant  tluwers,  some  crimson,  some  pink, 
eome  blush,  some  snowy -white,  and  others  of 
many  intermediate  eoloare,  are  most  beantifiiUy 
dazzling ;  and  several — especially  Cfte^ix  stjecioid.^- 
trnim,  Cerens  gmridlrlvriJii,  Cerem  HaijdliforinU, 
Certud  ColviUi,  Cereu*  trian^tdari'S,  iJereus  mto*m, 
Ctmu  iplendidiUf  Cmtu  IfiegMUmi§,  Ctnw  Md- 
litoni,  Ejnphi/Unm  tipeeiomm,  Epiphyllum  spec, 
lateritia,  Epipht/llum  spec.  Jtnktimmii,  and  Epi- 
phyUum  Aciermanni,  rank  among  the  most  gor- 
geous fioral  prodnotions  in  the  worid. 

The  method  of  ctiltivating  the  caoti  with  the 
view  of  obtainiufT  the  finest  blooms,  is  to  imitate, 
as  nearly  as  possible,  their  natural  treatment  on 
the  arid  soiliy  under  the  eoordbing  sunshine,  and 
with  the  alternation  of  fainy  eeaMn  and  long 
drought  of  their  native  countries.  A  cactus  is 
potted  among  mere  rubbish,  placed  in  a  damp 
Btovo,  and  exp<»ed  to  the  fullest  and  strongest 
play  of  natoral  light,  tin  it  begins  to  grow ;  it  is 
then  watered  throufthout  the  period  of  about 
three  months,  at  tin't  poorly  and  sparingly,  but 
afterwards  uiauuriaily  uud  eopiouBlj ;  it  in  then 
gradually  abandoned  to  dIaa^^  aridity,  and  a 
lowering  of  temperature,  but  with  continued  ex- 
posure to  the  full  play  of  light,  till  it  sink?  t<>  ro- 
poee ;  and  it  is  the^i  allowed  to  remain  ui  arid 
and  neglected  deep  till  the  next  aeaaon  arrive 
Ibr  watering  and  heating  it  into  activity  and 
gmwth.  Yet  a  writer  in  the  Gardener's  Maga- 
zine, who  always  got  ^iphyilum  ^i^iotma,  and 
Ctreu*  upecictummitif  not  only  to  fiower  well,  bnt 
to  fruit  freely,  describes  the  following  as  his 
method :— "  The  compost  is  loam  and  peat,  witli 
a  little  lime  rubbish.  We  grow  them  in  the 
stove  until  they  get  a  pretty  good  size,  or  until 
we  want  them  to  flower,  f<v  they  wiU  flower  at 
any  age  ',t  size.  In  the  month  of  June  or  July, 
we  turn  tht  ni  out  (if  doors  into  a  warm  sheltered 
situation,  and  perfectly  expoiH:d  tu  the  mid-day 

mn ;  and  theve  they  venain  until  we  take  in  oar 

tender  greenhouse  plants,  when  wo  remove  them 
to  a  shelf,  or  any  situation  in  the  greenhouse 
for  the  winter.  In  the  spring,  we  remove  them 
into  the  etove  or  fcreing-hoaie  in  meeemlen,  aa 
we  wish  them  to  come  into  flower.  The^  will 
flower  in  the  greenhouse ;  but  the  tlowere  !<re 
sm^  and  the  growth  but  slow,  in  comparisou  to 
Ihoae  thai  are  mmemd  into  a  hii^wr  temperar 
ture.  Their  flowering  depends,  like  most  other 
things  that  flower  upon  their  wood  made  the 
preoeding  year,  upon  its  being  well  ripened  and 
matured  in  the  son  and  air,  and  kept  perfecUy 
free  from  ahade.*^ 

Thn  gpTir-ra  opnntia.  cpiphyllum,  rhipsalis, 
pcrchkia,  r^nd  the  !3'ont<'r  portion  r>f  cereus,  are 
propagated  Irom  cuttings ;  and  the  genera  oao- 
tne,  melooaetUB,  echinoeaetua,  mammiUaria,  and 
the  smaller  portion  of  cereus,  are  propagated 
from  oflsots.  Branches  and  joints,  cut  away 
from  such  species  as  possess  them,  dried  a  little 


in  the  sunshine,  and  then  stock  in  proper  rub- 
bishy soil  in  a  moist  and  hot  place,  immediately 
and  most  facilely  strike  root ;  and  hence  the  per- 
fect ease  and  most  cheap  convenience  with  vbich 
all  the  dongatad  kinds  oan  be  difiVised  over  aiid  ' 
wastes  in  warm  countries.  The  ofisets  of  the 
t^pherical-stemmcd  kinds  are  produced,  by  fortsed 
development  of  some  of  the  little  tufts  uf  iipuie& 
which  grow  on  the  an|^  of  their  ri4EEM»  aid 
which  orpmically  possess  the  character  of  buda 
or  rudimentarr  branches.  If  the  plant  have  it^ 
top  either  cut  off  with  a  knife  or  burned  with  i 
broad  flat  iron,  small  branches  are  devdofd 
from  serecal  of  the  spiny  tufts ;  and  these,  wbia 
broken  ofF  and  treated  similarly  to  the  cutlingi 
of  the  other  kinds,  easily  and  rapidly  strike  root 

CABAMBA^>--hotantaJly  ifairfeg  Oadmba.  Ad 
evergreen  East-Indian  tres^  of  the  maddsr  tribe 
It  has  an  ornamental  appearance,  carries  orange- 
ooloured  Qowers,  and  usually  attains  a  height  ol 
about  20  feet  The  timber  of  it  ia  very  beauti£il 
for  furniture;  and  is  sometimsa,  but  not  cftso, 
imported  into  the  southern  pioviaoes  of  cobA- 
nental  India  from  Ceylon. 

CAD  MA.  The  smallest  iudividual  in  a  Utt«i 
of  pigs.  In  almost  evary  littor,  one  pig  is  vnj 
perceptibly  smaUer  tiaan  any  of  the  othtts;  mA 
this  is  the  cadma. 

CADMIUM.  A  laufA  di^vcred  in  1817,  a&i 
hitherto  regarded  as  a  simple  or  nndecomponble 
substance.  It  is  nsaally  fbaad  In  ooml»iutiun 
with  zinc,  but  occurs  in  very  incon5idmbk 
quantity.  It  resembles  tin  in  both  coiourand 
lustre,  but  is  rather  harder  and  more  teaacions; 
it  is  very  ductile  and  malleable ;  it  has,  in  its 
unhammered  state,  a  specific  graNnty  of  STi04;  it 
melts  at  about  the  same  temperature  as  tin ;  it 
is  nearly  as  volatile  as  morcury ;  and,  when  in 
the  slate  of  vapenr,  it  has  no  odonr,  and  oso* 
dcnBcs  into  globules  which  have  a  metallic 
lustre.  The  principnl  e^TTi'  iiir.tinn^  i>f  it  with 
other  elements  are  an  oxide,  a  suiphuret,  aad  a 
dilorida, 

CiECUM.  The  first  or  uppermost  of  the  three 
large  intestines.  It  is  a  large  blind  p<mch,  am- 
ply provided  with  blood-vessels  and  absorbeuu, 
reeeiving  the  easess  of  watwy  nmiter  whioh  es- 
capes from  the  stomach  and  passes  unappropri- 
ated through  the  small  intestines,  and  retaiaiag 
this  during  a  oomparativoly  long  time  for  the 
proesssss  ^  afaeorptiion  or  uses  of  the  lysteoi, 
and,  in  oonsequouN^  acting  as  a  kind  of  water- 
Rtoniach.  The  caDCum  of  the  horse  holds  akttt 
four  gallons,  and  retains  a  most  valuable  sapplj 
uf  his  oupioos  but  unfrequent  drinks  ibr  thi 
wantsof  his  system  while  he  trib  nndriakiqgiy 
in  the  yoke,  or  digests  his  dry  food  in  the  stilL 
The  cjiccum  of  the  nx  is  much  1»'«<!  n-tontive 
than  that  ot  tliu  horse,  said  is  adapted  to  the 
wants  of  an  animal  whose  frindpal  feed  ii  balky 
and  succulent. 

CfiSALPINIA.  A  genus  of  tropical  ctct- 
green  shrubs  and  trees,  of  tho  caasta  dirisiott  of 
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Uie  l^uminoua  tribe.  About  twenty  species 
have  been  intraduoed  to  the  hothooaes  of  Bri- 
tain, from  the  East  Indies,  the  Weet  Indies, 
Metico,  and  IJrazil ;  and  uhout  a  dozen  other 
species  have  been  scieutitic&Uy  described  The 
stems  of  all  aro  arborescent  and  more  or  less 
priekl J ;  their  laavBS  are  abroptlj  piiinatad ;  and 
their  flowers  are  showy,  and  for  the  mast  part 
yellow,  but  in  some  instances  inclining  to  orange 
anil  white.  One  of  the  introduced  species,  C. 
mmim»t  ia  a  oiimbcr  «f  about  90  ISwt  in  heii^  t ; 
and  the  others  are  arborescent  shru1)s  and  treee, 
varjing  in  height  from  0  to  30  feet.  Two  intro- 
daoed  speeiaa  from  the  Weet  Indiee,  C.  brtuitutnsis 
and  CI  «rirta^  «id  coe  intNtdnoed  epeelea  fo^ 
fO,  <7.«&tiMP^  yield  most  of  the  beautiioIBkaiil- 
woodof  commerce.  See  tlio  article  TJuazii^Woop. 
An  iatrodaoed  species  from  tiie  Jilast  Indies,  C. 
SappoHy  yieldaft'Tilitabte  red  dye-wood  to  ^  in- 
hi^itants  of  Hindoston  and  Sumatra.  An  unin- 
troduced  species  in  India,  (  '.  fi'dche-rh;.  i,  derives 
itd  iipeciiio  name  of  '  mobt  beautilui  irom  the 
8up^)aed  resemblance  of  its  flower  to  the  tail  of 
a  peaoook.  And  an  uaintroduoed  qwoiea  in 
Curacoa  and  Carthagena,  called  popularly  Divi- 
divi,  ant!  .  icnt if: rally  C.  coriaria,  produces  pods 
wiucii  are  remarkably  rich  in  tannin,  and  arc 
used  by  tiie  nntivea  of  Cimooa  and  Oatthafgeiia 
for  making  leather,  and  night  advantageously 
be  imported  to  Britain  as  a  mibstitutc  for  oak 
bark  and  nut  galls.  The  soluble  matter  of  the 
pods  ia  coBftlMntively  brge  in  quantity,  and  pos- 
sesses so  great  an  affinity  for  water,  and  yields 
its..-lf  thence  so  readily  to  hidc'S,  that  the  rude 
leather  of  Curacoa  and  Carthagcmi  is  manufac- 
tured by  meana  of  it  in  the  brief  ^aoe  of  two 
daya  T!b»  peP'Ceotage  <tf  tamiin  in  these  pods 

is  51-168,  in  nut-galls  3.'5-458,  and  in  c»ak.-bark 
I3'417;  and  the  proportion  of  tKJ  grains  of  the 
pods  soluble  in  5  ounces  of  water  ia  45*  7u,  of 
natfiaDa  3fi*fi,  and  of  oah4iaik  1& 

CuESARIAN  OPERATION.  The  artificial 
extraction  of  a  fcctus,  by  opening  the  side  of  the 
nuither.  This  operation  has  been  occasionally 
performed  on  oowa,  bat  rarely  with  the  ^ect 
of  saving  tho  life  of  either  the  cow  or  the  calf. 
It  is  never  justifiable  except  when,  from  lafjjjo 
bard  tumour  in  the  womb  or  any  similar  ob- 
stnietion,  natural  parturition  ia  abaolutely  im- 
pOHibla;  and  it  can  be  attempted  only  by  a  very 
eipcrif  need  veterinary  surgeon,  who,  of  course, 
oaderstands  its  nature  better  than  could  be  ex- 
pcessed  by  any  brief  desoription  of  ouza. 

CAFFEIN.  The  peculiar  ohemioal  prindple 
of  ooffee.  It  was  obtained  in  a  separati'  <;tate, 
first  in  182U  by  Kunge,  and  very  sooa  after  by 
Pelletier  and  Caventon.  When  obtained  by  the 
cooling  of  »  atnng  aofatioo,  it  finnra  deader, 
flexible,  opaque,  silky,  filamentous  crystals  re- 
sembling amifiTithnc ;  but  when  obtained  by  slow 
spontaneous  cvaporutiuu,  it  furuui  long,  fine, 
tmnqpasoat,  and  but  slightly  fleiUde  prisma. 
It  ia  volatile,  and  haa  a  aUghtlj  bitter  and  dia- 
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agreeable  taste.  It  coasists  of  8  equivalents  of 
oarbon,  6  of  hydrogen,  2  of  nitrogen,  and  8  of 
oxygen ;  yei  tbovgh  oontalning  a  larger  propor- 
tion of  nitrogen  than  occurs  in  most  animal  sub- 
stances, it  is  not  subject,  under  any  circum- 
stances, to  the  putrefactive  fermentation.  In 
100  parte  of  Martinique  ooHea,  the  quantity  of 
cafTein,  according  to  Eobiquet,  is  6-4;  in  Java 
cotl'oe,  41 ;  in  Mucha  coffee,  4";  in  St  Domingo 
coffee,  '6-i. — Another  proximate  elcmuat  of  collee 
is  ouffeio  acid.  Tliis  is  obtained  in  the  form  of 
brown  tmnahioent  scales;  it  has  the  aromatic 
odour  of  burnt  ooffoo ;  and  it  consists  of  20*1  per 
cent,  of  carbon,  0*9  of  hydrogen,  and  6  4  of  oxy- 
gen.—A  ooneentrated  preparation  of  ooflto  flgnrea 
in  the  pharmacy  of  the  new  homoeopathic  schooL 

CAGF^GATK.  A  sniaU  gate  traversing  be- 
tween two  shutting-posts,  and  subtended  by  a 
small  angular  i^iaoe  endoeed  with  paling.  It  ia 
comparatively  expensive  in  construction ;  yet  it 
is  efH,'ciaIly  convenient  for  the  transit  of  infirm 
or  uarekvHs  pt  rsons,  as  it  cannot  be  so  left  open  aa 
to  permit  the  passage  of  a  cow  or  sheep. 

OAHnOHU.  See  Gaouitohoiic. 

CAINITO,— botanically  CtniajjJojUuvi  Cainxto. 
A  species  of  evergreen  West-Indian  and  South- 
American  fruit-tree,  of  the  star-apple  genus,  and 
sapota  tribe.  Four  vaiietiea  of  it  exist  in  the 
ho^ouaea  of  Brit  .i  i.  the  normal  kind,  the  Ja- 
maica variety,  the  blue-fruited,  and  the  Rraall- 
leaved ;  and  the  first  usually  attains  a  height  of 
50  feet,  the  aeoond  and  the  third  40  feet^  and  the 
fourth  30  feet.  Their  faranchea  are  numeroos  and 
slender;  their  It  -  vi-q  arc  flpear-ehaped, their  upper- 
surface  deep  grceu,  and  their  undcr-suz£M)e  shin- 
ing like  satin ;  their  flowers  have  a  white  ooilour, 
are  produced  in  bunohes  from  the  wings  of  tiie 
leaves  and  the  extremity  of  the  branches ;  and 
their  fruit  is  round,  pnlpy,  and  about  the  size  of 
a  golden  pippin, — at  first  very  rough  and  astrin- 
gent, but  afterwards  beeomiTig  mellow  like  the 
medlar.  Their  timber  is  used  in  bnildiiig%  and 
for  shini^les  to  cover  houses. 

CAIUN.  A  heap  of  stones  thrown  together  in 
a  conical  ibrm.  Oairas  seem  to  differ  from  bar- 
rows, onlj  in  xegaid  to  the  materials  of  vdiich 
they  are  composed :  they  both  seem  to  have  been 
designed  for  the  same  purposes ;  and  accidental 
dreumstanoes  directed  theonetobeeonstnieted 
of  stones,  and  the  other  of  aoonmnlated  earth. 
In  Scot!:ind  and  Wales,  cairns  are  more  common, 
becautiv  the  material  are  evtsrywhcre  to  be  found 
in  abundance.  In  England,  barrows  are  more 
frequent,  beoauaa  stones  are  not  so  easSy  pro- 
cured for  the  construction  of  these  monuments. 
It  is  in  vain  that  we  attempt  to  trace  tlie  history 
of  cairns,  or  to  deduce  their  origin  from  any  par- 
ticular nation }  thejr  evidently  oi^inate  in  prin- 
ciples common  to  human  nature,  and  were  the 
first  rude  monuments  of  events  which  men  were 
desirous  to  commemorate.  ^Yhcrcvcr  we  read  of 
a  pillar  or  a  stone  eet  up  aa  "a  memorial,'*  we 
aee  the  origin  of  the  oaim,  and  the  prindple 
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which  gave  rise  to  its  coastniction,  Gen.  xxxi. 
46 ;  Joch.  iy.  5.  The  dantbilit^  «f  tlie  snbctttiioes 
<rf  which  theee  nionaments  were  ooropoeed,  re- 
commended them  as  memorials  to  more  polished 
ages,  and  the  splendid  pillar  and  stupendous  py> 
ramid  are  only  improvements  and  eztenrioDS  of 
this  simple  structure.  The  Israelites  niMd  a  gnat 
heap  of  ttoin  s  on  the  body  of  Achan,  as  a  monu- 
I  ment  of  perpetual  in&my,  Josh.  vii.  26 ;  and  they 
also  nised  a  heap  of  itoiice  to  edefanite  thdr 
miracnloiis  paasage  over  the  river  Jordan.  In 
the  same  manner,  cairns  are  sometimes  raised  in 
Scotland  to  this  day,  in  places  where  murders  or 
suicides  are  committed;  and  there  can  be  no 
doubt  that  many  of  the  ancient  oalnw  are  de- 
signed to  calelnttte  events  of  more  propitioos 
omen. 

As  religion,  however^  even  in  the  rudest  states 
of  aodety,  has  alwaje  deepi j  intereated  the  foot- 
ings of  men,  wc  may  naturally  expect  numerous 
monuments  relating  to  this  important  subject. 
Connected  with  religion  is  the  sepulture  of  the 
dead,  an  olgect  of  great  ixnportanoe  in  the  esti- 
mation both  of  Oiinlixed  and  barbarous  nations ; 
and  there  can  be  no  donl>t  tliat  the  cairns  in 
Britain  and  Ireland  have  often  been  consecrated 
to  b^  these  purpoaea.  Someanliquaitens  htm 
snppoeed  the  cairns  to  be  relics  of  Braidical  so- 
prrFtition.  ami  originally  dedicated  to  the  wor- 
ship of  the  Sun ;  whilst  others  have  contended 
tliat  they  arc  to  be  considered  merely  as  funeral 
monumenta.  The  first  opinlm  derives  some  sop- 
I    port  from  a  practice  common  in  former  times',  of 
j;oiri^;  ronnd  these  cairns  at  particnlar  pori'  f':: 
according  ti>  tlie  cuurtie  of  the  sun,  when  a  ia- 
voQfable  issne  was  desired  to  any  event  or  vnder> 
talcing ;  and  of  moving  in  an  opposite  direction 
when  vengeance  and  imprecations  were  denonnc- 
cd  against  obnoxious  individuals.   The  second 
j  I  opinion  derives  oonfirmation  from  the  eiroum- 
j  stance  of  ums  and  bones  being  generally  found 
i  undtr  these  monuments.    But  the  two  opinions 
I  are  nut  at  all  inconsistent.  The  place  consecrated 
I  to  religious  nses  would  naturally  be  considered 
;  as  the  most  proper  receptacle  for  the  sacred  ro- 
I  liques  of  the  dead  ;  wliilst.  on  the  other  hand,  the 
feelings  which  arise  from  contemplating  the  re- 
mains of  our  relations  and  friends,  dispose  the 
\    mind  to  devotion,  and  fit  the  place  whidi  oon- 
!  1  tains  them  for  the  hallowed  purposes  of  roliirion. 
CA.TANFS.    A  small  genus  of  tender  culinary 
piuntti,  of  the  French-bean  division  of  the  legu- 
minous tribe.  The  plants,  aeeovding  to 
stances,  are  annual,  biennial,  or  slightly  percn- 
:  nial ;  they  have  a  height  of  from  18  inches  to  4 
feet ;  they  bloom  in  July  and  August ;  and  they 
are  cultivated  for  the  sdce  of  thdr  seeds  in  both 
the  East  and  the  West  Indies.   Only  two  species 
arc  known,  f.  hici'hrr  and  C. /■/,'-. r.^ and  the  for- 
]    mer  was  called  C^tuus  jmudo-mjan  by  Jaoquin, 
i  I  and  the  latter  C^tuits  cajan  by  limueus.  The 
one  species  has  its  flowers  streaked  with  crimson, 
and  its  pods  marbled  with  dark  streaks^  and  con- 
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taiuing  each  four  or  five  seeds ;  and  the  other  hu  , 
its  flowers  wholly  ydhnr,  and  its  pods  quite  aa- 1 

spotted,  and  containing  each  two  or  three  5ee<k 
Both  species  are  called  Pigeon- I'ea  in  the  East  In-  > 
dies;  and  the  two  are  called  respectively  Coogo  . 
Pea  and  No-eye  Pte  in  the  West  Indies.  Sr. 
HacFbdyen,  in  his  *  Iflora  of  Jamaica,'  says, "  The 
general  appearance  of  both  is  very  much  alike  , 
and  they  can  scarcely,  previous  to  flowering,  be 
distinguiflhed  from  one  another,  except  that  the  | 
leaves  of  C.fartu  are  rather  smaller  and  fin«  to 
the  touch.    Of  these  two  species,  the  Ntnjje  pea 
is  the  most  delicate,  being  in  the  green  state  rerj  ,^ 
little  inferior  to  the  KngUsh  pea,  and,  when  dried  ] 
and  the  ouUcle  removed,  equal  to  the  ^t  peas 
we  receive  from  Europe.    The  other  species  vt  ■ 
coarser,  and  made  nse  of  principally  by  the  ne-  , 
groes,  and  requires  in  the  dried  state  a  tediouj  ' 
bojHng  process  before  the  seeds  can  be  softened 
From  the  two  species  being  frequently,  through 
carelessness,  planted  close  to  one  another,  we 
may  occasionally  meet  with  hybrid  varieties. 
When  once  eetablished,  they  atand  for  levsnl 
years.   The  leaves  arc  annually  shed,  and  are  r^ 
produced  with  the  flowers  in  the  early  months  of  | 
summer :  the  crop  is  gathered  during  the  moatbs 
of  autumn.  No  partieular  care  or  trouble  b  rs- ,  | 
quired  in  the  cultivation  of  theae  ehiubs;  sod 
tin  V  tf  rive  in  the  poorest  land.    They  are  said, ! 
indeed,  to  improve  the  ground  on  which  thej  j 
grow,  by  the  decay  of  the  leaviM,  whidhi  are  iBr  i 
nuallyahed  in  great  profusion.   There  arc  vet}  jj 
few  tropical  plants,  indeed,  so  valuable.  T! 
are  to  lie  found  round  every  cottage  in  the  island,  ^ 
growing  luxuriantly  in  the  parched  savajmsh 
and  mountain  dedivity,  as  wdl  as  in  tiie  uot« 
fertile  and  seasonable  district.*."    Though  much 
too  tender  for  British  iiehl  culture,  they  might 
probably  be  found  well  worthy  uf  introdactiun 
into  several  of  the  British  colonies  when  they 
are  at  present  unknown. 

CyU"EPUT  (On  '<rV    A  v..l;»fi]*»  --til,  obtained 
by  distillation  from  the  leaves  ot  two  tpedet  d  I 
evergreen  myrtaceout  tresa,  of  the  genus  mdsp ' 
leuca.  Both  speolei  usually  grow  to  the  hd^  i 
of  abc)ut  IT)  feet,  and  have  an  ornamental  appear-  ' 
ance,  and  were  introduced  about  half  a  oenturj 
ago  to  the  hothouses  of  Britain.  They  are  na- 
tives of  the  islands  of  Amboyna,  Java,  amd  Bor- 
neo, and  bear  the  epecific  names  of  J^ucaikndroH 
and  oyiijnui,  both  signifying  "'a  white  tree,"  the  ! 
former  in  the  Greek  language,  and  the  latttf  in  I 
the  Malay.  Their  bark  it  pale,  leugh,  and  b*  | 
mellated ;  their  leaves  are  alternate,  lanceolate, 
entire,  smooth,  firm,  fragile,  of  a  pale  yeUo?d8h 
green  colour,  agreeable  in  fragraao^  and  about 
tiiree  inches  long;  their  flowers  are  wUte  sad 
sessile,  and  have  minute  ovate  hsacts ;  and  their 
fruit  is  a  three-celled  cnpfule.  containing  many 
small,  oblong,  angular  seeds.   The  oil  is  obuuned 
hf  distOhtion  from  the  fermented  leaves;  but  it 
is  procurable  in  very  small  quantity,  and  bears  a  I 
high  price.  When  newly  drawn,  it  is  limpid,  J 
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pdltuid,  ind  vdatile,  and  has  a  very  pleaMat 

odour,  similar  to  that  of  cardamoms  but  stronger ; 
and,  as  sold  in  Britain,  it  ghowg  a  fpreenish  col- 
our from  the  copper  vessels  in  which  it  is  im- 
ported, and  has  an  odour  tomewhat  liko  that  of 
camphor.  It  is  often  adulterated  with  other 
volatile  oils  and  with  oil  of  turpentine,  and  col- 
oured with  ri'&iu  uf  mUfolL  The  genuine  oil  is 
a  stinralant,  antiq[iaaiiiodio  and  dfiaphoretio ;  it 
produces  a  sense  of  heat  in  the  stomach,  quickens 
the  {lulse,  and  causes  a  flow  of  perspiration ;  it  is 
iatemally  exhibited  in  cases  of  dropsy,  palsy, 
colic,  hysteria,  chzoaio  rheumatism,  and  various 
spumodic  and  nervous  affections ;  and  it  is  ex- 
ternally applied,  in  dilution  with  olive  oil,  as  an 
embrocation  for  rheumatism,  gout,  and  enfeehlc' 
mcut  from  sprains.  But  all  doses  of  it  rct^uirc 
tobe  veryuiiiiite. 

CAKILE.  A  stiiall  genus  of  hardy,  ornamen- 
tal, :iiinu;vl  plants,  (jf  the  cruciferous  tribe.  The 
Bea-rockut  species,  CtUciU  marUimaf  abounds  on 
tiwttiidy  leardunrea  of  many  parts  of  Great  Bri- 
tain Its  stem  and  brandies  are  very  twisted 
and  flexuous ;  its  leaves  are  pinnatifid,  obtuse, 
fleshy,  and  somewhat  glaucous,  and  have  a  salt- 
ish hitter  taste ;  its  flowers  are  rather  large,  pur- 
pli^  or  bright  lilac,  growing  in  dense  corymbs, 
and  Itlo'  lining  from  Juno  till  September ;  its  usual 
height  is  about  9  or  12  inches ;  and  its  general 
fina  is  ramose,  spreading,  and  bushy.  The 
Egyptian  and  the  Ameii<aiu  species  have  heen 
iatri>daced  fr(jm  respectively  Egypt  and  America; 
and  they  are  a  little  t^iller  than  the  sea-rocket 
species,  and  produce  purple  Howers  irom  June 
tiQAagnst.  The  wrinkly  and  the  pereniual 
cies  are  now  assigned  to  the  genus  rapistrum. 

C A  L  A  B  .1 . — 1)0 1 an i  cally  ddophyllum  calahfi .  A  n 
lodiau  evergreen  timber-tree,  of  the  calophyilum 
genns,  and  gnttiferous  tribe.  It  usually  attains 
a  height  of  about  30  feet,  and  is  distinguished  by 
the  beauty  of  its  foliage.  Some  plants  of  it  have, 
fur  sixty  years  pa:>t,  heeu  in  Britain.  Another 
Bpeoiesof  calophjllum,  C.  tpurium,  has  some&nes 
been  called  Calaba. 

CALAI5ASII  -  TREK.  —  h..tnnical!y  rVw;:/.Vr 
A  small  genus  of  cutIoub  evergreen  trees,  of  the 
tiightshade  tiiha.  The  cujute  species,  CretoenHa 
cHjae,  was  introdaoed  to  the  hothouses  of  Britain 
from  Jamaica  toward  the  close  of  the  17th  cen- 
tury. Its  trunk  is  thick,  and  covered  with  a 
whitish  bark,  and  usually  attains  a  height  of  be- 
tween SO  and  ao  feet :  its  hianahes  deflect  in 
larr^o  numbers  from  the  upper  part  of  the  trunk, 
spread  out  in  every  direction,  and  form  a  large 
and  regular  bead ;  its  leaves  are  nearly  6  inches 
lonft  idboat  1^  indi  hcoad,  and  tapering  at  both 
ends,— they  have  a  lucid  green  colour,  and  stand 
oa  very  short  footstalks,— and  tliey  come  out  ir- 
regukrly,  in  some  phices  singly,  and  in  other 
phoes  in  groups ;  its  flowers  are  greenish>white 
and  monopetalous,  and  are  produced  on  long 
fwtstalks  from  the  side?  of  the  large  branches, 
and  sometimes  from  the  trunk  j  and  its  fruit  is 
I  
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▼ery  large  and  of  di1i«went  shapes,  often  splieri- 

cal,  sometimes  oval,  and  occasionally  with  a  con- 
tracted neck  and  a  distended  body  like  a  bottle. 
The  fruit  consists  of  a  thin  greenish-yellow  cu- 
tilde  or  skin,  a  hard  ligneous  shell,  and  a  pale 
yellowish  soft  pulp,  of  a  tart  unsavoury  flavour, 
and  containing  a  largo  number  of  flat  heart- 
shaped  seeds.  The  natives  peel  ofli'  the  skin,  and 
throw  it  away;  they  dean  oat  the  pulp^  and 
either  reject  it  as  waste,  or  merely  glTS  it  to 
cattle  at  times  of  great  drought ;  and  they  dress 
up  the  ligneous  shell,  sometimes  with  handles, 
sometimes  with  ulver  mountings,  sometinM*  with 
excision  of  parts^  and  sometimes  with  metdy  a 
coarse  polishing,  into  a  Jrinking-cup,  a  spoon,  a 
ladle,  a  bottle,  a  jewel-case,  or  any  one  of  some 
iiuudreds  of  other  utensils.  The  Indians  of  both 
tlie  North  and  the  South  Seas  stoio  the  peaxis  of 
the  pearl  fisheries  into  calabashes  ;  and  the  Afri- 
cans use  calabashes  for  keeping  their  p-rtld-dust. 
The  timber  of  the  cujete  calaba^i-true  is  iiard 
and  smooth,  and  is  often  used  for  making  saddles^ 
stools,  and  other  articles.— The  gourd-fruited 
species,  Crestcfniia  eumrbi'tiva,  was  introduced  to 
Britain  from  the  West  Indies  in  the  former  part 
of  the  16th  oentttxy.  It  usually  attains  a  height 
of  about  16  feet,  and  has  hard,  white,  and  useful 
timber. — The  acuminate  sjiccies,  Creacentia  acu- 
minata, was  introduced  from  Cuba  in  1822.  It 
usually  attains  about  the  same  hd^t  as  the 
cujete  species. — Four  other  species  have  been 
scientifically  described,  but  have  not  yet  been 

I  brought  to  Britain. 

€  ALADENIA,  A  genus  of  beautiful,  tuberous- 
rooted,  greenhonso  ^ants,  of  the  orchis  tribe. 
The  oldest-known  species,  Caladcaui  alia,  was  in 
trodnced  to  Great  Britain  from  New  Holland  in 
lb  10;  and  nine  or  ten  other  siiecies  have  been 
introduoed,  flrom  the  same  part  of  the  world, 
duiiim  tiie  last  twentj-thiwe  years.  They  are 
very  variously  coloured  in  their  flowers ;  they 
obtain  thefr  generic  name,  which  signifies  "a 
heaatiful  gland,'*  item,  the  appeacanos  of  the 
disk  of  their  labeUum ;  and  thegr  constitute  a 
fine  accession  to  our  very  large  and  wondrous 
store  of  orchidaceous  beauties. 

OALABIUM.  A  genos  of uieMand  ornamental 
tropical  plint^  of  the  tribe  aroidem^  Its  ^eoies 
present  a  somewliat  cl  tse  resemblance  to  some  of 
thost'  of  the  arum  genus;  and  are  frequently 
confouuded  with  them  by  inexpert  botanists. 
The  root  of  CdaMum  ttadathm  is  in  high  re- 
pute, and  extensively  cultivated,  in  several  ori- 
ental countries.  It  is  shaped  sonnnvhat  like  the 
yam  ;  and,  when  well  boiled,  and  afterwards 
roasted,  is  not  inferior  to  that  eecuknt  in  flavour. 
It  is  the  oommon  food  of  the  inhabitants  of  Tra- 
vancore  ;  and  is  there  the  produce  of  a  superior 
variety  of  the  plant,  with  broad,  purple-coloured 
leaves.  It  grows  to  a  large  rise  in  the  country 
of  the  Worriahs,  and  is  called  by  them  cutcboo. 
It  is  held  in  high  estimation  by  the  Malays  of 
the  Indian  ardiipelagu.   It  grows  abundantly  in 
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marshy  diuatioii*  of  Ambia  i  and  u  roeationed 
by  Niebahr  under  the  name  of  Arum  e$aUentum. 

A  ctirious  ppecies,  of  txbont  n  f  )0t  in  height.  C. 
I    lividinii.  was  brought  to  Britain  a  few  years  atjo 
from  the  West  Indies  ;  a  highly  fragraut  species, 
C.ftoffraniurimimikt  was  brooght  a  few  years  ago 
from  Demerara ;  and  a  large-leafed  spede^  C. 
(tramfi'folium,  was  brought  in  1803  from  Beme- 
j    rara  ;  but  the  esculent  species  of  India  and  Arar 
I   bia  hae  not,  eo  &r  at  we  know,  been  yet  intro- 

C'ALAMAGRf  »STIS.  A  gpnus  of  ^rrasees  of  the 
aruadinaceous  tribe.    Its  name  indicates  its 
plants  to  be  reedy  benta,  and  ia  aofieiently  dc- 
Boriptive  of  their  genand  character.    The  strict 
I    species,  C  .*trlcta,  grows  wild  in  the  nmrshes  of 
1    Scotland ;  and  the  terrestrial  and  lanceolate  spe- 
[   des,  C.  tpig^woAC  lamceolata^  grow  wild  in  some 
j   moist  plaoee  of  botb  Scotland  vod  Eif^taad ;  but 
j    all  these,  as  well  as  two  species  from  Germany 
[    and  Bohemia,  were  formerly  cla^^sed,  and  are  still 
sometimes  classed,  under  the  geuus  aruudo.  Two 
aiMoiea  fnm  Germany,  C.9^miiieavoA€,9pmo»ii, 
were  formerly,  and  are  still  sometimes  assign- 
:  ed  to  the  frenns  atrrostis,  the  former  as  .t  /ro.vfM 
i  I  arundinacea,  and  tlie  latter  as  Agro«tis  calamtt- 
'   fftoitit.  8ee  the  artidee  Aoaoern  and  Aatrmio. 
I    Abont  twenty  species,  inclusive  of  three  indigen- 
ous ones,  exist  in  Britain,  and  all  are  hardy,  jier- 
j    ennial,  and  unfit  for  cultivation  as  grasses  \  and 
ten  or  twdve  other  species  have  been  sdemtifi- 
i    cally  described. 

j  CALAMBOAr.  ?re  Alok  Tiier. 
j  CALAMINE,  or  Lapis  Calaminabis.  The  im- 
pure carlxmate  of  stno.  It  is  one  of  the  chief 
I  native  ores  of  xino;  and  ooetm,  in  oondderabk 
j  abundance,  in  the  secondary  limestone  of  Cum- 
j    berland,  I)erhy?hire,  Fliutaliire,  and  Somerset- 

i^re.    It  is  UHually  accomj[>anitid  with  other  ores 
of  dn<^  and  with  galoia,  quarts,  and  calcareous 
I    spar;  and,  though  used  indiscrimimldy  or  treat- 
ed as  if  uniform  in  composition,  is  commonly  found 
of  three  varieties.   According  to  analyses  by  Mr. 
Snaithson,  one  Yarieiy  eonnsts  of  65*S  per  cent, 
j    of  oxide  of  zinc  and  34^8  of  carbonic  acid  ;  ano- 
ther, of  r4  N  (»f  n\v\r  of  zinc,  find  r?r)'2of  carbonic 
aoid  ;  and  the  third,  of  714  of  ojudc  of  zinc,  13-5 
of  carbonic  add,  and  16*1  of  water.    But  all  the 
varieties,  previous  to  being  sent  to  the  druggiste, 
are  usually  deprived  by  calcination  of  a  portion 
j    of  their  carbonic  acid.    Native  calamine,  in  its 
general  occurrence,  has  a  greyish-ycUow  or  red- 
;   dish  yellow  odour,  n  amassed  in  fKable,  opaque, 
lustreless  lumps,  breaks  with  an  irregular  earthy 
fracture,  and  has  a  specific  gravity  varying  from 
3-684  to  4-334. 

Prepared  calamine  oeonpies  a  place  in  all  the 
British  pharmaooponas.  and  also  in  the  formula) 
I  of  cattlc-mcdidnc.  The  London  and  Dublin 
colleges  direct  it  to  be  pulverixed  and  levigated 
in  the  same  manner  as  preparsd  chalk ;  and  the 
^inbnrgh  college  says,  "  Impure  carbonate  of 
cin^  roasted  by  those  who  make  brassy  bdng 
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rubbed  to  powder  in  an  iron  mortar,  and  levi- 
gated with  a  little  water  on  a  porphyry,  is  to  be 

put  into  a  InrL''''  vf^s'-l  and  water  poured  over  it, 
which,  after  frequently  agitating  the  vesael,  is  to 
be  poured  oiT  loaded  with  the  powder.    The  fine 
powder  which  enbddee  after  the  water  has  rs- 
mained  at  rest,  is  then  to  be  dried.    The  coarse, 
which  the  water  cannot  suspend,  is  to  be  again  i 
levigated,  and  treated  as  before."   An  ointment,  ■ 
maib  of  this  ahnest  impalpable  powder  and  liog%  | 
lard  and  wax,  and  long  known  under  the  name 
^>^T^rner'^  Cerate,  is  the  most  healing  application 
known  tor  many  kinds  of  sores,  particolariy  for  ^ 
ulcers,  fbr  exeoiialloiM^  Ibr  bnms  which  hifve  • 
ceased  to  be  inflamed,  and  for  ophthahnift  tanl  I 
Thip  I  intincnt  has  so  great  officafy  in  veterinarf 
practice  as  to  be  pretty  oommoniy  known  undor  i 
the  name  of  "  heading  ointment  ;**  and  eometimet 
the  dry  prepared  powder  iteelf  is  very  advattt^ 
ously  spfinklsd    cradtod  hedt  and  mperflcU  > 
sores. 

CALAMINT, — botanicaliy  Calamiatha.  A  ge- 
nus of  ornamental  plants,  of  tlM  faUnate  tribe. 

The  common  VfwA<t%fC(damintha  vul^rU — called 
by  Linnaius  Mfft'^m  rnhmrnffia,  and  by  Sowcrby 
and  Smith  Th^ws  calamintha — is  a  perennial- 
rooted  herbaceous  plant,  of  about  two  Ibet  in 
height,  and  grows  wild  at  the  base  of  hedges  tsd  ; 
im  the  borders  of  fields  in  England.  Its  leaves  are 
roundish  and  dark-green;  awl  its  flowers  are  red- 
eolonred,  and  appear  in  July  and  Augut    lUs  ! 
plant  has  a  stroQft  agreeable  fragrance ;  and  is 
said  to  possess  the  property  of  preserving  meet  j 
for  some  time  from  taint. — The  wood  calamint,  ' 
C.  st/lvatica,  is  a  scarce  and  quite  recently  di»- 
covered  British  spedss^  and  fintns  a  very  beauti- 
ful fioricultural  object.   Its  flowers  have  a  pale 
rose-colour,  spotted  with  purple  or  blood- red,  and 
are  produced  in  whorls  aloug  the  stems.  It  loves 
shade  with  some  degree  of  warmth  and  ahdtsr,  • 
and  ought  to  be  planted  in  a  damp  part  of  the  , 
rrird'-n,  with  "xposTire  to  only  a  moderate  d^ree  , 
ot  sunshiue. — The  Nepete  spedee,  C.  nepeta—cal-  1 
ledbyIinnsenBif«KM}i9M«a--growswlldciiths 
chalky  hills  of  England,  baa  a  heif^  of  about  90  j 
inches,  and  carries  blue  flowers  from  .Tuly  till 
October.— Two  species,  th  o  f  r  tan  and  the  shrubby,  j 
are  small,  half-tender,  evo  green,  under-shrubs,  j| 
from  the  south  of  Europe,  carrying  purple  flov>  * 
ers  in  ,Tune  and  .Tuly — The  great-flowered  spe-  . 
cies,  ('.  graml'l^ora,  is  an  herb  of  a  f<.x)t  highfrtMn  i 
Italy,  producing  red-lloweris  from  June  till  Sep-  , 
tember;  and  it  has  a  variegated-leaved  <viristy.  t ' 
Two  other  hardy,  perennial-rooted,  herbaoeoot  ' 
species  have  been  introduced  t<.  Tlritain. — The  [ 
name  calamint  signitics  "  bcauiilui  mint,  '  and  , 
is  often  looeely  applied  to  haadaone  plants  <f 
several  genera  of  the  mint  and  thyme  difiaiiin  j 
of  the  labiate-flowered  tribe.  i 

CALAMUS.    A  genus  of  deciduous,  tropical 
trees,  of  the  palm  tribe.  ^Rie  dragon  species,  I 
amu»  draco,  usually  grows  to  the  hd^t  of  abont 
00  feet,  and  has  an  ornamental  afpsBfandSi  It  , 
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yields  a  ooniidflmble  portion  of  the  well-known 
(lngon*s  Mood  of  aommwoe ;  and  it  wu  intro- 
duced from  India,  in  1^10,  for  ornamental  cul- 
ture in  British  hothousos.  A  <'f"  tincture  of 
drggoa'd  blooii,  or  solutiun  of  it  ixi  arrack,  is  re- 
oonmended  bj  tiie  Tanitil  pbjwioiMis  m  an  ex- 
' :  tenud  application  in  cases  of  syncope  and  exces- 
rive  lan^ior ;  and  the  seeds  of  tho  plant  aro  eaten 
!  by  the  Amboynese,  in  the  hope  of  rendering 
1 1  timndvei  hardy  in  flonstHation,  and  iiiTiiliier' 
: !  able  in  war.— 8<e  the  artide  ]>BA«ov*a  Blood. — 
Thn  triio  sppciw,  Calaniiu  v<mr.%  is  sometimes 
called  the  small  common  rattan,  and  usually 
gram  to  the  height  of  about  tO  feet  It  ia  used 
hy  the  inhabitants  of  its  native  country  for 
wickering  chairs,  couches,  and  beds,  and  for 
making  mats,  cages,  baskets,  and  strong  cables  ; 
and  it  is  ooeasionally  burnt  by  the  painters,  to 
fiumish  a  Uaok  pignMOt.  It  was  intocodiioed  to 
Britain,  alK>ut  twenty  years  ago,  from  Oochin- 
China.  —  'Die  caMo  Bpecios,  Cafanni-x  rf"h->tt>im, 
sometimes  called  the  Great  raUait^  is  much  tliicker 
than  the  ineoedii^  speoiea,  and  grows  to  an  en- 
eraoiis  knagth.  It  abounds  in  the  woeik  of  the 
sonthcm  parts  of  India  ;  and,  in  consequence  of 
its  great  strength  and  toughness,  is  often  used  in 
a  green  etatefor  binding  wild  elephants,  dragging 
mrnttf  ooaflfaeat  and  aenring  other  purposes  of  a 
very  powerful  r^pe.  It  was  introduced  to  T5ri- 
tain  trom  India  in  1»12. — The  white  and  tht: 
Mheea  epeeiea,  the  former  about  60  feet  high, 
the  latter  about  SO  faet  Ugh,  and  both  of  an  in- 
teresting character,  were  iT^rr' tluced  from  Tndin 
in  the  same  year  as  the  great  rattan. — Seven  or 
eight  other  species  are  known  to  botanists ;  aud 
Ihe  ftuit  of  ono  of  theae,  (7.  mifli«iiaft^^ 
I  the  common  people  of  India. 

I  CALAMUS  AROMATICUS.   See  Acobus. 

II  CALANDBA.  A  genus  of  coleopterous  insects, 
I  efthecnicuEotribe.  They  poieeie  moge  bad  jp. 

terest  to  the  English  farmer  than  any  other  genus 
,  ofvreevils.    Their  antennje  are  inserted  behind 
'  the  middle  of  the  rostrum,  and  are  eight-jointed 
!  I  aad  geoieolated ;  the  tnndnal  joint  of  tile  an- 
,  tenoto  is  a  large  knob,  and  the  six  succeeding 
I'  joints  an-  short ;  the  rostrum  is  long,  and  slightly 
'  bent ;  the  thorax  is  narrower  before  tliaii  behind, 
i  and  somewhat  long  and  depressed ;  and  the  ab- 
I  domen  is  pointed  «t  the  apes,  and  depneeed  in 
,  the  1)ody.  and  longer  than  the  elytra. 
I     The  palm  fip«,>cie3,  Cahtinfr"  ixihnarum,  is  an 
mh^taut  ot  South  America,  aud  lives,  during 
I  itehm  itate,  upon  the  pith  of  palma.  Ite  pro> 
'  I  vailing  colour  is  duU  velvet  black ;  the  upper 
part  of  its  proboscis  is  provided  with  a  tuft  of 
black  hairs ;  and  its  whole  length  is  of  the  en- 
eiaiottsexkentof  about  anineh  and  ahalC  The 
utivee  of  South  Amerioa  eat  its  larva  aa  a  great 
delicacy. — The  rice  species,  Cxltndm  orjfTfK,  is 
distinguishable  firom  our  common  corn  weevil 
prindpaUy  In  having  four  red  qwta  upon  its 
elytra ;  and  it  feeds  upon  the  rioe  grain  in  the 
countries  of  the  East  in  tiie  same  manner  in 


whioh  the  onm-weevil  feeds  upon  wheat  in  the 

granariee  of  England. 

Tlie  grain-weevil  speeies,  C'lhindra  tfranaria,  is 
the  only  one  which  can  be  properly  regarded  as 
a  native  of  Britain,  and  is  so  notorious  for  its 
doTaataitiona  upon  the  stored  prodnee  of 
fields  as  to  concentrate  in  itself  nearly  the  whole 
interest  of  the  genus.  Its  antennic  are  scarcely 
longer  than  the  head  and  the  rostrum ;  the  ter- 
minal joint  of  its  antennae  ia  a  eomewhat  orate 
club,  and  the  radical  joint  so  elongated  as,  when 
bent  backwards,  to  reach  to  the  thorax  ;  its  ros- 
trum is  rather  long;  its  thorax  is  elongt^  in 
body,  and  a  liMla  narrowed  in  froat,  and  ie  oov- 
ered  with  large  oblong  punoturea ;  its  elytra  do 
not  fpiite  cover  the  abdomen,  and  arc  marked 
with  deep  lines,  faintly  punctured  in  the  bottom ; 
its  legs  are  rusty  red  and  rather  short;  ite  entire 
length  is  nearly  two  iines ;  and  its  paeuvailingool- 
our  is  pal«?  when  it  emerges  from  the  pupa  state, 
and  l>rown  or  pitchy  when  it  attains  maturity. 
The  larva  is  a  small  whitish  worm,  about  a  line 
in  length,  oompriaing  nine  a^mentsi  the  body 
soft,  the  head  harder,  and  the  only  external 
organs  a  pair  of  strong  jaws.  The  pupa  is  white 
and  bOLucwhat  transparent,  and  lies  within  the 
envelope  of  a  grain  of  wheat  nearly  like  the  ker- 
nel of  a  nut  within  the  shell.  The  rapidity  of 
the  transmutations,  or  the  duration  of  the  several  I 
Btates  preceding  the  perfect  one,  is  greatly  influ- 
enced by  temperature,  and  therefore  varies  in  dif- 
ferent oonntries,  and  in  any  <me  oountry  in  differ- 
ent seasons.  But  on  the  average,  about  forty  or 
forty-five  days  transpire  between  the  period  of 
fecundation  and  the  evolution  of  the  perfect 
beetle;  and  the  larger  proportion  of  thia  time  ia 
consumed  in  the  larva  ^.tate.  The  insect  is  fear- 
fully nhnndant  in  the  south  of  France  ;  it  is  also 
disastrously  plentiful  in  all  the  southern  coun- 
ties of  Bngfauid ;  but  it  gradually  deereaaes  in 
number  toward  tiie  oetttre  and  the  north  of  Eng- 
land ;  and  it  becomes  m  comparatively  scarce  as 
not  to  perpetrate  any  very  serious  mischief  in  Scot- 
land. Thefiwundity  of  thefonaleissoTaatthat, 
in  a  single  sea^ion,  upwards  of  23,000  individuals 
may  dojiceud  from  one  mother;  so  that  wlicn  the 
breeders  are  numerous,  the  prog^y  may  amount 
to  such  countless  millions  of  millions  aa  afanoat  to 
possess  the  power  of  an  Egyptian  plague. 

The  grain-weevil  inhaliits  granaries  nnd  other 
places  in  which  corn  is  ston-d.  The  female,  with 
her  rostrum,  perforates  the  skin  of  one  grain,  de- 
ponta  an  egg  in  the  peifbiation,  and  oiosee  the 
aperture  with  a  glutinous  matter ;  and  she  pro- 
ceeds thus  with  grain  after  grain  till  the  whole 
of  her  eggs  are  deposited,  never  placing  two  or 
more  eggs  in  one  grain,  but  using  aamany  grains 
asahehaaegg»  The  larva  iausuaify hatched  in 
the  conr!»e  of  a  few  days ;  and,  by  means  of  its 
pair  of  jaws,  it  feeds  upon  the  farina  of  the  grain, 
and  oontinues  to  aooop  it  out  and  eat  it  till  the 
whole  is  consumed.  The  pupa  is  now  evolved  by 
transformaticni  of  the  larva,  and  liee  enveloped 
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withtn  the  akio  of  tho  grain}  Mid  when  the  per- 
fect insect  is  matured,  it  gOftlfS  a  passage  for 
itself  through  the  skin.  The  perfect  insect  also 
feeds  upon  the  grain,  attacking  grains  which 
hvra  not  been  need  by  lanrae,  andeatii^  portions 
of  their  nibstancL ,  yet  it  does  not  appear  to  con- 
sume much  of  their  farina,  but  seems  to  inflict 
damage  prindpally  by  its  numerous  piercings  and 
fraotnree  of  tiieir  entelope.  Qiain  which  has 
been  destroyed  by  the  weevil  presents  no  external 
indication  of  he'mg  unsound;  y<^f  is  .  :i:  ily  de- 
tected by  its  groat  comparative  lightnees;  for 
when  a  sample  containing  some  of  it  is  thrown 
into  water,  all  the  nnsotind  gndna  float  on  the 

surface. 

Proposed  and  attempted  remedies  against  tho 
corn-woevil  are  numerous ;  but  some  are  elabor- 
ate or  diffioolt,  and  moat  involve  ncariy  or  alto- 
gether as  much  loss  or  on1b,j  aa  the  veiy  evil 
which  they  arc  designed  to  remedy.  The  passing 
of  the  grain  through  a  winnowing-machine,  as 
nearlj  as  poesible  at  the  time  when  the  great 
prop(»rtion  of  the  insects  are  transforming  from 
larvtD  to  pupa?,  is  cheaper  and  easier  than  any 
other  proposed  method ;  and,  if  it  were  found  to 
throw  awaj  all  the  damaged  grains  in  the  manner 
of  chaff  or  light  com,  it  might,  in  the  course  of 
a  season  or  two.  completely  expel  the  insect  from 
a  set  of  i)reuii.>JeE.  Tlie  exposing  of  the  com  to 
huat  cau  rarely  kill  the  eggs  or  larvse  without 
raising  the  temperature  so  high  aato  overdrjand 
even  calcine  the  com.  The  exposing  of  the  com 
to  such  a  degree  of  cold  a.s  w(mld  prevent  the  in- 
sects from  propagating  or  from  passing  through 
their  transformation,  might  be  suooMsAil  if  a 
sufficient  degree  of  cold  could  be  steadily  ob- 
tained ;  bnt,  as  free  ventilation  is  the  chief  means 
which  can  be  employed,  no  such  degree  of  cold  is 
aitahnble  in  summerr-the  veiy  aeaaon  when  the 
eaq^eriment  would  require  it.  The  mixing  of  the 
com  with  quicklime,  sulphur,  or  any  other  sub- 
stance which  might  be  likely  to  nauseate  or  kill 
the  insects,  can  scarcely  be  attempted  without 
communicating  a  mischievous  or  deteriorating 
taint  to  the  corn.  Of  the  va;  ]  us  ?  lieiues  that 
have  been  proposed,"  says  Mr.  i)uncan,  "  tho  fol- 
lowing is  the  most  approved.  When  the  indivi- 
duals timt  have  paiaed  the  winter  in  a  torpid 
state,  are  beginning  to  recover  their  activity,  and 
to  move  about  among  the  com,  a  small  heap, 
composed  of  that  kind  of  corn  to  which  thuy  are 
most  partial  (which  it  said  to  be  barley),  should 
be  plaoed  at  a  small  distance  from  the  principal 
store.  The  latter  should  then  be  turned  over, 
and  tossed  about  as  much  as  possible,  at  inter- 
vals, that  the  weevlli  naj  be  fitklydiaturbed  and 
put  in  .motion.  Naturally  veiy  fimd  of  quiet, 
and  anxious  to  escape  from  such  unceremonious 
treatment,  they  take  refuge  in  the  undisturbed 
heap  placed  as  a  decoy.  When  colleoted  there  in 
numbers,  they  are  speedily  inoapaoitated  for  fur- 
ther mischief  by  having  boiling  water  poured  over 
them  in  such  quantities  as  oompleteljybo  saturate 


the  heap.  Sueh  individuals  aaeaoape  to  tiiewdb  | 

or  elsewhere,  may  be  swept  tc^ether  by  a  broom,  I 
and  easily  disposed  of.  The  com  of  the  decoy-  I 
heap  may  afterwards  be  separated  from  the  dead  | 
inaeota  by  rifting.  Bven  thoon^  this  plan  may 
appear  not  to  promise  much  in  the  recital,  it  is  ; 
affirmed  that,  in  practice,  it  has 
with  highly  favourable  resulta." 

CALAFDBINIA.  A  genua  of 
plants,  of  the  purslane  £unily.  19m  showy  spe- 
cies, C.  sj^ect'om,  is  a  splendid,  hardy,  trailing  an- 
nual, of  3  or  4  inches  in  height,  and  carrying 
dark  purple  flowers  from  May  till  October.  It  was 
introduoedahoutlft  yearaagoftomHewCMiftniia 
I  — The  large-flowered  species,  C.  grandijlora,  is  a 
beautiful,  evergreen,  herbaceous,  hothouse  plant, 
about  a  foot  in  height,  and  carrying  purple  6ww- 
«n  in  June  and  Jiidj.  It  waa  intaioduiied  aboat 
twenty  years  ago  from  Chili. — The  two*cohNned 
species,  ('.  discolor,  is  a  splendid,  everj^reen,  green- 
house, uadershrub,  about  20  inches  in  height,  and 
carrying  bright  roee-edoured  floweit  in  July  and 
August.  Its  two-ooloured  property  heloQgi  to 
the  leaver.  It  is  a  plant  of  very  conspieuool 
bt-auty ;  and,  being  hardy  during  summer,  is 
capable  of  contributing  its  brilliance  to  the  opsn 
flower-garden.  It  reaemblea  the  larg»4oweied 
species ;  but  its  flowers  are  four  times  as  large, 
and  have  the  valuable  property  of  remaining  fully 
expanded  under  a  cloud,  or  even  during  the  duii- 
eat  weather^— Foorteoa  or  fifteen  other  apeeisa 
have  been  described  by  botanists ;  and  peven  or 
eight  of  these  have  recently  been  introduoed  to 
the  gardens  of  Britain. 

OALANTHB.  A  genua  of  evergreen,  herbaee- 
ous,  tropical,  ornamental  plants,  of  the  orcLI- 
tribe.  The  name  means  "  lioautiful  flower,  "  and 
justly  indicates  the  genus  to  be  an  aocession  tu 
the  eupwb  and  bewildering  attraetioiia  «C  the 
orcbideoua  houses  of  our  gardena.  The  v«fa> 
tn  nil -flowered  speciee,  C.  veratrijlcra .  irrows  to 
the  height  of  about  two  feet,  and  carries  a  wiiitc 
flower  in  June  and  July.  This  spedea  was  in- 
troduced in  1819  from  the  East  Indies ;  and 
8in<^  that  time,  six  other  species  have  been  in- 
troduced frr^ni  Java,  Sylhet,  New  South  Waltf) 
and  Madagascar. 

CALATHSA.  A  genua  of  evngreen,  berfasp 
ceoos,  tropical,  ornamental  plants,  of  the  Indian- 
shot  tribe.  They  belong  to  the  first  and  small 
Linnaan  order,  wliich  have  only  one  stamen; 
and  they  take  the  name  of  Oalatfiea,  whidi  sig- 
nifies '  a  basket,'  from  the  ooxkmi  and  nniqoe 
shape  of  their  stigma.  The  species  popularly 
called  the  Zebra  plant,  L'ai<Uh«a  2«6n>u»--but  de- 
signated by  some  botanishi  JfonMla  sAnm 
grows  to  the  height  of  about  two  feet,  and  ea^ 
ries  a  reddish  -  yellow  flower  throughout  the 
greater  part  of  the  year,  and  was  brought  to 
Britain,  about  thirty  years  ago,  from  BcaaiL 
Bight  or  nine  other  epe<dea  are  known;  and 
most  of  them  have  been  l)roughl  to  Ikitaiu 
the  introduction  of  the  Zebra  plant. 


Digrtized  by  Google  J 


CALCBOLARIA.  619 


CALCAREOUS  EARTH.  Either  carbonate 
«( lime  in  nmAj  a  |rii«  tiate,  or  an  etrlliy  mix- 

ture  of  which  it  is  ono  of  the  in^xrodionts.  Cal- 
cium is  a  simple  or  elementary  l)>>dy.  "f  a  metal- 
lic nature,  nowhere  naturally  exiutrng  m  a  se- 
pamte  ooodifeioii,  and  aitifieidlf  obtdnaUe  only 
in  small  quantittei  and  hy  a  difTicalt  process. 
Lime  or  quicklime  is  an  oxide  uf  calcium,  and  is 
usuallj  obtained  by  expelling  carbonio  acid  from 
rock  J  or  eaithj  bodiei  ooataining  cuttontte  of 
lime  in  lar^re  proportion.  Carbonate  of  Hma  u 
tho  chief  in 'rMit-nt  in  chalks,  limestones,  nnd 
several  kiudii  ol  marls  and  spars,  and  exists  in 
nearlj  a  pars  itate  ill  mail  UhmUmmi  ts  conati- 
lata  the  finest  sorts  of  atatuarj  marble ;  and  this 
snibstance,  whether  a?  constituting  litholopcul 
strata  in  portions  of  the  globe's  crust,  or  as 
crushed  to  powder  and  intermixed  with  other 
substaiMMi  in  the  forms  of  dilnvittm  and  aUaviiun, 
is  what  mineralogists  and  ^cieatifie  agriooltllliftts 
designate  calcarcoti?;  earth. 

Some  soils  naturally  contain  such  large  pro- 
portknu  of  ealcareovu  matter  ai  to  be  themaelTes 
properly  and  characterbtically  designated  oal- 
eareoTiB;  some  contain  it  in  sufficient  prnj>ortion 
for  the  purposes  of  fertility,  either  by  natural 
isteniiktiim  of  limestone  debri^  elieJk»  shells, 
or  mari,  or  by  artifieial  coramixati<Hlg  and  man- 
urings  of  quicklime;  and  others  are  nearly  nr 
whoUy  destitute  of  it,  and  cooiiBt  principally  or 
wholly  of  argillaceous,  dlioeons»  or  h]r]iiiotie 
matter.  The  adding  of  calcareous  earth,  in  the 
form  of  either  tnp-drcssiDp  nr  incorporated  man- 
ure, to  the  first  of  these  classes  of  soils,  would, 
in  most  oases,  be  sheer  poisoning ;  the  adding  of 
it  to  the  seoond  class  must,  in  all  cases,  be  regu- 
lated hy  the  nic  ti r,f  iiub'riou.^  husbandry  ;  and 
tiie  adding  of  it  to  the  tinrd  is,  in  almost  everv 
case,  essential  to  the  extraction  from  them  of  re- 
nninerating  or  even  mesgre  crops. 

.\11  the  calcareous  earths,  when  bnmt  or  oal- 
cinod,  h<icome  friahle,  and  fall  into  a  white  pow- 
der ;  they  evolve  strong  heat,  and  fall  more  or 
leas  mdily  into  powder,  1^  afker  being  ealdned, 
they  are  drenched  with  water ;  they  oannot  by 
th<  tnsclves  T)0  vitrified  in  a  close  fire ;  they  an£^- 
ruent,  in  their  burnt  state,  the  otustioity  of  pot- 
ash ;  and  they  exhibit  poweiM  alkalinity  by 
ftee  and  copious  eflcrvesoenoe  in  acids.  —  Cal- 
careous enrtli  exi.sts  nearly  pure,  in  the  form  of  a 
powder,  in  moors,  at  tho  bottom  of  lakes,  and  in 
the  fissures  of  sandstone  quarries,  in  Oxfordshire, 
Xorthamptonshire,  and  some  parts  of  Sweden. 
This  powder  is  sometimes  c:illcd  lac  >ur :  it  is 
supposed  Uj  be  the  debris  of  limestone  rock,  piil- 
Tsmcd  by  the  motion  of  water  ;  it  has  a  wliite 
ooloar  hi  England,  and  a  ooloor  wying  to  yel- 
l>w  and  red  in  Sweden  ;  but  it  occurs  in  too 
small  quantities  to  admit  of  application  to  the 
uses  of  agriculture. — Calcareous  earth  occurs  both 
fHaUe  and  eompaet  in  the  ibnn  of  ohalli ;  yet, 
when  in  this  form,  it  always  contains  some  ad- 
mistuie  of  other  earths,  and  a  very  laige  proper^ 


tion  of  carbonic  acid.  White  chalk  is  the  least 
impure  of  the  chalks;  and  yet  it  oontaiaB  some 

silica,  and  about  two  per  cent,  of  argillaceous 
earth. — Calcareous  earth  occurs  in  a  gravelly 
form  in  limestone  gravel,  and  in  a  compact  and 
indturated  form  in  limeifcone  rook.  Tet,  in  this 
form,  it  alwajs  oontatos  some  proportion,  and 
sometimes  a  very  large  proportion  of  siliceous 
and  argiUaoeons  earths.  Some  iimestoues,  ahio, 
as  the  dolomites^  lum  magneanm  and  not  oal^ 
dnm  fbr  their  nltimnte  base,  and  may  ptote 
\'ery  unsuitable  or  even  poisonous  succedanca 
for  calcareous  manure. — ^An  earth  of  caloittm, 
though  not  properly  a  oaloareons  earth,  oooturs  in 
the  fonn  oS  gypsum  or  plaster  of  Paris.  This 
Riib?tanoe  is  a  combination  of  lime  and  sulphuric 
acid,  while  marble,  chalk,  or  any  other  true  cal- 
careous earth,  is  a  combination  of  lime  and  car- 
bonio add ;  and  it  does  not  eftorssoe  with  aoids, 
and.  when  calcined  to  powder,  concretes  and 
hardens  under  the  Bobseijuent  action  of  water; 
yet  though  so  diilereut,  m  at  once  chemical  con- 
stitution,  aOcsliiuty,  and  meohanieal  property 
from  a  true  calcareous  earth,  it  r^tdily  contri- 
butes its  base  of  lime  m  a  manure,  and  merits 
full  consideration  in  the  treatment  of  soUs  which 
require  to  be  dosed  with  caloareoos  matter.— 
Calcareous  and  arprillaceous  earths  occur  oom- 
binedly  in  the  form  of  marls ;  but  they  exist  in 
such  widely  different  proportions  as  to  have  oo- 
oastooed  a  loose  general  chadfieation  of  maila 
into  shell  maris  and  cby  marls.  All  true  marls 
effervesce  with  acids. — and  the  strongly  calcare- 
ous proportionably  more  than  the  weakly  cal- 
careous ;  yet  some  pure  clays,  when  in  a  dxy 
state,  evolve  a  quantity  of  air  under  the  move 
action  of  water,  as  well  as  under  the  action  of  a 
li(juid  acid,  and  hnvi^  in  rr  n^npience  been  mis- 
taken for  maris,  iiiguly  caicorcuus  luarl  con- 
sists prindpally  of  the  shdhi  of  aquado  animals^ 
and  is  often  so  entirely  firee  from  clayey  matter 
as  to  be  very  strictly  a  calcarcons  earth.  Bee 
the  articles  laMS,  Cbalk,  Qrpsuii,  Makx^,  and 
Soiia. 

CALCEOLARIA.  A  genus  of  horbaoeoas  and 
shrubby  ornamental  plants,  of  the  figwort  tribe- 
It  first  became  known  in  Britain  so  late  as  the 
year  1773;  it  did  not  beoome  known,  in  any  of 
its  finer  or  more  beautifol  species,  till  tho  year 
1S22  ;  it  did  not  evoke  for  itself,  from  either 
amateur  or  professional  florists,  a  fixed  or  nor- 
mal law  of  beauty,  till  about  1(^28 ;  it  did  not 
prodnoe  «iy  deddedly  good  English  hybrids  till 
about  1^30  :  and  yet  it  nlrcady  fills  whole  green- 
house? in  the  public  nurseries, — ^it  Itoasts  an  al- 
most innumerable  multitude  of  brilliant  and 
most  fiMdnating  hybrids,«-4i  fignres  most  con- 
spicuously in  even  the  smallest  colloctions  of 
tolerably  good  flowering  plants. — and  it  po«ccsscs 
so  enthusiastic  favour  and  such  a  loily  iashiun- 
ahleneas,  that  ens-half  of  all  the  nnadentilic 
flower-fiuiders  of  onr  country  appear,  for  the 
present,  to  have  gone  oaloeolaria^nad.  We  have 
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no  hope,  ther^Mre,  of  being  i^Ie  to  afford  andh 

prominence  to  this  gr  nus  as  would  be  in  keep- 
ing witli  its  prodiprions  iuui  bulky  asccndenojr  in 
j  the  public  nurseries  or  in  public  favour. 
I     AU  the  apeoiet  of  caloeohxia  yet  known  are 
natives  of  the  ooontries  on  the  west  side  of 
I  the  Corililkras,  or  of  the  southern  islands 
I  and  southern  oontineutal  districts  of  South 
I  America.   The  meet  beautifol  are  natives  of 
I  Chili  and  Pern,  and  grow  so  abundantly  in 
!  these  countries  as  to  impart  their  hue  to  the 
general  vegetation,  neai-ly  in  the  same  manner 
in  which  daisies,  dandelions,  buttercups,  and 
primvosra  gmn  the  several  kinds  of  ewmrd  and 
pafitnro  in  England.    Some  inhabit  the  low-lying 
districts  of  their  native  regions ;  and  othtT"  in- 
habit the  lofty  portiouti  of  the  Andes  which  are 
aitnated  immediately  hdow  the  lodcy ,  pinnacled, 
barren  and  almost  bare  region  of  the  alpine 
lichen?.    The  species  of  Chili  are  ditTt  rent  from 
l!  those  of  Peru  and  Patagonia;  and  the  species 
I   whidi  inhabit  the  plains  are  modi  more  tender 
i    than  the  species  which  inhabit  the  mountains ; 
I    yet  almo.cit  all  the  fine  English  hybrids,  wh'  ther 
retaining  the  original  habit  of  the  Chilian  spo- 
dee,  or  somewhat  aooUnated  by  the  prooess  of 
hybridinng,  poflseas  the  medium  teadeness  of 
greenhouse  plants. 

I  The  flower  of  a  calccoLuria  has  two  stamens  and 

I I  a  two-lipped  monopetalous  corolla ;  and  the  lower 
I  lipissomaoh  bii|^thaathenpper,andsocom> 

I    pletely  inflated  or  heaved  out  as  to  cause  the 
i    whole  corolla  to  have  the  shape  of  a  purse  or  bag. 
I  The  ground  colour  of  most  is  yellow,  and  that  of 
I  otherBiswhite,salphiiiH»]ovr,itraw<^loiir,ochre- 
j '  ous-coloar,  Otange,  brown,  or  intermediate  shades; 
i  I  and  many.  c?pccially  of  the  hvVfrid  kinds,  are  pro- 
j    fttsely  variegated  with  doU,  stripoa,  and  blotches 
I   of  a  seoond  oolonr.  The  normal  character  of  a 
I    prime  plant,  as  propounded  by  Mr.Olentty  in  his 
j    "  Properties  of  Flower?,"  and  concurred  in  1>v 
!    most  cultivators,  but  generally  applicable  to  only 
j   tiie  finest  hybrids,  are  as  follows ;  "  The  plant 
I   should  be  shrubby ;  the  foliage  tiiiok  and  dark 
green  ;  the  wood  stronp.  The  flower-stoms  shouM 
I    be  Fh(»rt  and  strong;  tlie  footstalks  of  the  blooms 
I    clastic,  and  branch  well  away  from  each  other,  tu 
j   form  a  rich  mass  of  fiowm  widiout  crowding. 
The  in(Uvidual  blooms  depend  entirely  on  the 
fonn  of  the  purse;  and  it  shoidd  be  a  perfect 
round  hoUow  ball.   The  oritice  and  calyx  can- 
not be  too  small,  nor  the  flower  too  large.  The 
colour  should  be  very  dense;  and  whcthc  r  it  be  a 
spot  in  the  middle,  or  stripes  or  blotches,  should 
be  bold  and  well  defined ;  and  the  ground  should 
be  all  one  colour  or  shade,  whether  white,  straw- 
colour,  sulphur,  yellow,  or  any  other.   The  colour 
of  itself  should  bi-  brilL'ant.  and  all  over  the  same 
actual  shade.    Dark  tiowers  with  pale  edges,  or 
j  I  clouded  or  indefinite  colours,  are  bad  and  unfit  to 
I  show.    The  bloom  should  fbrm  one  handsome 
I  bunch  of  pendant  flowers,  commencing?  where  the 
\  foliage  leaves  off ;  and  the  flower-stems  should 
i  —  ^  .  


not  be  seen  between  the  foliage  and  the  flowen^ 

which  should  hang  gracefully,  ami  be  fAotm  to 
each  other;  the  branelies  of  the  flower-rtems 
holding  them  out  to  form  a  handsome  spreading 
surfiwe.** 

The  pinnate-leaved  specie.'',  C.  pinnatOy  was  in- 
troduced from  Peru  in  1773:  it  is  a  half-tender 
annual,  grows  about  two  feet  high,  and  caixieB  I 
ydlow flowers fhmi  July tiU8eptc»iber.->'VoCks»>  I. 
giirs  species,  C.  FotherffiUi,  was  introduced  ftsn  1 
Falkland's  Island  in  1777 :  it  is  a  small  ever^ein  ! 
herb  of  about  6  or  b  inches  in  height,  and  carries  , 
orange-coloured  flowers  from  May  till  August—  < 
The  oeal)iou»4eaved  q^eeiea,  C.  ^eaUm^m,  was  ' 
introduced  from  Chili  in  1P22 ;  and  is  a  trailing  j 
evergreen  of  about  two  feet  in  height,  and  carricf  ' 
yellow  flowers  from  May  till  October.  —  The 
wrinUsd  and  the  entire-leayed  speoiea,  C. 
and  C.  inUgrifcUOt  WOM  alto  brwight  from  Chili 
in  1822 ;  and  they  are  evergreen  underahrubs  of 
about  two  feet  in  height,  and  carry  yellow  tiowers  i 
in  August  and  Beptember^Hotertli  q[>oeiei^  C.  | 
Z/ifr^i^oiMly  was  introduced  from  Chili  in  1828;  < 
and  is  an  evergreen  herb  of  about  two  feet  in 
height,  carrying  yellow  flowers  frum  May  tiU  i 
October. — T^  two- coloured  species,  C.  tiVuiwy 
called  by  some  botanists  C.  difuM,  was  brought 
from  Peru  in  1829;  and  is  a  shrub  of  two  feet  in 
height,  with  yellow  and  whitish  flowers. — The  j 
narrow  -  flowered  species,  C.  cmguftiflora^  was  | 
brought  from  POra  in  1830;  and  u  a  ahmb  «f  ' 
about  20  inches  in  height,  with  yellow  (lowers.— 
The  Chiloe  species,  €.  ch{locn.ti.<,  was  brought  fn^m 
Chiloe  in  1830;  and  is  a  shrub  of  two  feet  m 
height,  with  ydlow  flowers.— The  very  damnqr 
species,  C.  vixo-^ivima,  was  brought  from  Ob£S 
in  1832 ;  and  is  a  ahrub  of  three  feet  in  height, 
with  orange  yellow  flowers. — ^The  purple  ^e<Me% 
6^.  purpurea^  was  brought  from  ddli  ia  18SI;  ood  > 
is  a  hardy  herbaceous  plant,  of  about  %  iboi  in  | 
height,  with  pale  purple  flowers. — The  sessile 
species,  C.  aessilis,  was  brought  from  Valparaiso  j 
in  1832  j  and  is  a  shrub  of  about  80  inches  in  , 
hei^t,  with  yellow  flowen^— The  white  speeisi^  [ 
C.  amchnoulea,  was  brought  from  Chili  in  1832; 
and  is  an  herb  of  about  a  foot  in  height,  with 
white  flowers. 

To  enumerate  all  the  English  hyiiridi^  or  enn 
a  tolerably  fiiir  specimen  of  them,  is  the  business  ! 
of  a  professional  florist's  catalogue.    We  can  af-  • 
ford  to  mention  only  a  few  of  the  finest  wiuch 
were  first  ptodnoed ',  aikd  we  take,  as  our  astbority 
for  these,  as  wa  have  also  done  for  cur  notice  ot  ' 
the  several  species,  the  last  edition  of  London's  j 
Hortus  Britannious : — C.  (>>iia  i,  uiiuxy  intermediate  i 
brtw«en  corymbooaand  purpurea,  with  an  oefcr»- ; 
oua  and  da^  flower;  C.  Bo/pmrna^  intermediate 
between  corymbosa  and  plantaginca,  with  }•■  1!^  ^ 
flowers ;  C.  Morrisoni,  intermediate  between  i  *>-  j 
thergillii  and  integrifoUa,  with  oohretms  flowers;  > 
C.  Psljfwtffa,  intsrmediato  betwuen  corymbosa  I 
and  petiolaris,  with  yellow  flowers ;  C.  Toun^i,  ' 
C.  y.  jpallidiorf  C.  Y,  dUeOa,  C.  Y.  otm,  intennedi 
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on 


h  »te  between (awyaHumvoA  Mabhnoidea,  with  n- 

'    ipectively  ochreoos  ftnd  dark,  pale,  bright  brown, 

,  and  dark  flowers;  and  f.  tnirrdi7i\  intermediate 
between  pendula  and  inngnis,  with  purple  flow- 


Fenone  who  intend  to  glow  oakedlarias  should 
purchase,  at  a  nursery,  a  few  sorts  with  flow- 
ers as  nearly  as  possible  to  the  globular  form, 
no  matter  of  what  size,  bat  with  about  three  di^ 
ferent  groond-ooloore,  and  three  diffeient  blotoh> 
colours;  and  if  they  carefully  rear  these  for  one 
M:'a8<:in.  they  will  obtain  iiVnmdtincc  of  seed,  and, 
by  mcous  of  these,  a  protusiou  of  beautifully 
flowering  planti.  The  herbeoeouB  hinds  at  fiiet 
yielded  1  r  flowers  than  the  shrubbf  kinds, 
and,  on  that  account,  acquired  a  temporary  popu* 
larity ;  but  they  are  by  no  means  so  handsome  as 
thedunbbjraoirtetand  ought  nefertobeeelecled 
when  the  latter  can  be  obtained. 

The  seed-pj>d9  should  bo  giitherrd  when  turn- 
ing yellow,  and  should  be  hud  to  dry  on  a  sheet 
of  paper  nnder  a  haod-ghuMk  ^e  leed  may  be 
•ewn,  in  eaiiy  spring,  on  soil  in  seed-pans  or  in 
flower-pots  well  drainrd  with  crocks,  and  placed 
either  under  the  glass  of  a  garden-frame,  or  under 
a  hand-glass  in  the  greenhouse.  When  the  young 
pfauits  beoone  laige  enough  to  be  handled,  they 
may  be  picked  out,  and  reset  an  inch  apart  in 
other  seed-pans;  and  may  be  allowed  to  grow 
tliere  till  they  begin  to  incommode  one  another 
for  qiaee.  They  may  then  bo  potted  in  sixty- 
sized  pots,  and  placed  to  grow,  in  a  medium  state 
between  draught  and  huniidity,  in  either  a  pit 
or  a  frame.  If  the  green  aphis  attack  them,  it 
■Niit  be  deetiuyed  by  meMW  of  a  gentie  ftimiga- 
tion  with  tobacco-emoke.  When  the  plants  send 
] !  their  roots  a  little  mattodly  to  the  sides  of  thi^ 
j  j  pots,  they  may  be  removed  into  forty-eight  sized 
I;  pots;  and  should  they  afterwards  acquire  con- 
ndenble  strength  and  bulk  before  flowering,  they 
nay  be  firther  removed  into  thirty-two  sized 
pots.  They  will  liowcr  in  spring  ;  and  all  the  hrxd 
and  indifferent  ones  must  be  either  thrown  away 
as  robbieb,  or  planted  at  adietanee  in  the  braden. 
The  good  or  selected  plants  may  be  headed  down 
in  the  pots,  earthed  up,  and  set  to  produce  side 
shoots.  If  the  earthing  up  bo  sufficiently  high 
lad  peroos,  many  rooted  tide  thoots  will  speedily 
appear;  and  may  be  easily  detaehed  from  the 
parent  plants,  anr}  set  tn  ?row  in  separate  pots. 
Other  dde  shoots  which  spring  out  from  higher 
pftrteof  the  item  mnat  be  detached  as  closely  to 
the  stem  as  possible^  eo  as  to  be  planted  in  pots 
without  losing  their  bottom  joint;  and  they  should 
j  be  coYered  with  a  bell-glass  pressed  into  the 
ground  to  exdude  the  air,  there  to  remain  under 
thade  and  fhelter  tin  they  strike  root. 

CALCINATION.  An  action  of  heat  upon  a 
mineral  similar  to  that  which  converts  limestone 
into  quickUme.  The  old  chemical  name  of  quick- 
fiae  was  oalz;  and  this  name  was  extended  to 
powdery  metalfitt  codde  which  has  an  earthy 
aspect;  and  the  process  of  foniUng  a  oalz  was 
b—  


called  oaldnation.  This  process,  therefore,  was 

very  various  in  chemical  oharaoter;  for  in  the 
case  of  lime,  it  consisted  In  the  expulsion  of  car- 
bonic acid ;  and  in  the  ca«o  of  the  oxidation  of 
metals,  it  eonsisted  in  fixing  oxygen.  The  word, 
as  at  present  used,  is  simply  a  convenient  \)opn- 
lar  designation  of  all  such  applications  of  heat  as 
reduce  a  compact  body  into  a  white  powdery 
condition.  Thus,  we  speak  of  calcined  magnesia, 
eaktned  dajr*  oaldned  fiinte,  and  even  calcined 
bones.  But  the  calcined  metals  which  were  for- 
merly called  calxes  are  now  uniformly  designated 
oxides. 

OALOIUH.  A  simple  or  elcmentarj  body,  of 

a  metallic  nature.  It  was  first  obtained  in  a 
separate  state  in  1808,  by  Sir  II.  Davy,  by  means 
of  the  action  of  voltaic  electricity.  It  has  so 
powerftd  an  affinity  for  oxygen  as  nowhere  to 
exist  unconihinedly  with  it  in  nature,  and  as  to 
he  separalile  from  it,  <  r  kept  separate,  only  with 
extreme  ditficulty.  It  has  boon  ascertained  to  be 
a  white  oombottihle  metal,  boming  in  oontaet 
with  the  air,  with  an  intensi-  white  light,  into 
lime.  Combinations  of  calcium  with  various 
other  elementary  bodies  occur;  but,  excepting 
the  combination  with  oxygen  constituting  lime, 
th^  are  wholfy  aitifieial.  The  praotical  value 
of  calcium,  therefore,  whether  in  its  natural  i>c- 
currences  or  in  its  artificial  coinbinations,  is 
wholly  identified  with  lime.  See  the  articlos 
liiMB  and  OAUiAnnoini  Babvb. 

OALCULUS.  Any  kind  of  concretion  formed 
in  any  part  of  the  body  of  an  animal,  and  pos- 
sessing some  resemblance,  in  shape  or  composi- 
tion, to  a  stone.  Cakmli  are  eondderaUy  varied 
in  their  manner  of  formation,  much  varied  in 
their  scat  and  effects,  and  exceedingly  varied  in 
their  composition.  Some  appear  to  be  formed 
by  the  action  of  ohemioal  affinity,  and  possess  the 
duunoter  of  regular  erystals ;  and  a  few  of  these 
may  originate  in  the  mere  chemical  aggregation 
of  minute  particles  of  their  elements  held  in  so- 
lution in  the  unimui  duids,  while  most  seem  to 
origfaute  in  the  attaehment  of  their  first  parti- 
cles to  a  fragment  of  some  foreign  body,  such  as 
a  minute  clot  of  blood  or  mucus,  a  minute  piece 
of  hair,  or  a  minute  speck  of  insoluble  mineral 
matter.  Many  are  formed  by  the  mere  meoha- 
nieal  amassment  and  oonsolidation  of  heteroge- 
neous, undisiJ  lived,  mineral  particles,  around  a 
nudeuB,  or  hy  the  mechanical  segregation  of 
each  particles,  by  means  of  animal  gluten ;  and 
some  are  formed  by  regular  though  diseased  se- 
cretion, the  absorbent  vessels  drawing  off  all  the 
liquid  elements  of  the  matter  which  would  have 
constituted  a  healthy  secretion,  and  leaving  the 
other  elements  in  a  sedimentarjr  condition  to 
harden  into  etrcr..?  con^i"  tcncy, 

Salivnrv  calculi,  formed  hy  concretion  of  mat- 
ters held  in  solution  by  sahva,  frequently  occur 
upon  Ae  teetii,  beneath  &e  tengne,  and  in  the 
salivary  ducts  in  the  substance  of  the  cheek. 
The  snbstano^  technically  called  tartar,  which 
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aMoranlatetiipoii  tlie  iU^kepI  teetii  of  num,  toid 

which  is  very  hard  and  adhesive,  and  has  a  gritty 
Btrticture  and  a  dirty  yellow  colour,  is  a  salivary 
calculus,  and  consists  of  phosphate  and  carbonate 
of  timo.  Odooli  within  the  nlivury  gUmdi  tome- 
times  acquire  so  great  a  size,  that  they  requiie 
to  be  extracted  with  the  knifi- ;  but,  in  c^mse- 
quonce  of  the  greater  expenditure  of  saliva,  and 
the  Iceener  initibillty  of  the  aeliTaiy  glands,  they 
are  much  more  ftcquont  in  heibiToroos  animals 
than  in  man.  They  have  fi^cncmny  an  oblong 
shape,  a  dense  structure,  a  smooth  surface,  and 
a  dead-white  colour ;  they  occur  most  fluently 
in  the  |Mrofcid  ghmd ;  and  vrhea  thej  beoome  so 
large  as  to  obstruct  the  flow  of  the  saliva,  and 
cause  the  perceptible  distension  of  the  duct,  they 
luufit  iiumudialely  be  removed  by  incision,  else 
they  will  cante  the  duct  to  bunt.  A  nlivwry 
calculus  extracted  from  the  gland  of  an  ass  was 
found  by  M.  Caventon  to  contain  91'6  per  cent, 
of  c^bonate  of  lime,  4*8  of  phosphate  of  lime, 
and  3*6  of  animal  matter;  and  a  aalivafy  ealenlus 
extracted  from  the  mouth  of  »  hone  was  found 
by  M.  Henry  to  contain  80  52  per  cent,  of  carbo- 
nate of  lime,  7'56  of  carbonate  of  magnesia,  166 
of  phosphate  of  lime,  and  2*48  of  animal  matter. 

Subcuticular  calculi  are  fonncd  beneath  the 
skin,  chiefly  aronnd  the  joints  of  the  fingers  and 
toes  of  man.  They  have  an  appearance  some- 
what similar  to  that  of  half-dried  mortar ;  they 
aie  popolaxiy  called  ohalk-etoiiea ;  and  th^  have 
been  found  to  consist  principally  of  urate  of 
soda.  They  are  formed  around  the  joints  of  gouty 
and  rheumatic  persons ;  and,  in  sunie  cases  of 
prolonged  and  aevwe  rhenmaticm  of  the  head, 
they  have  been  foottd  between  the  aikin  and  the 
cartilage  of  tiic  oar.  They  sometimes  cause  ul- 
ceration ;  and  when  they  protrude  through  the 
ehin,  they  can  earilj  be  removed. 

Gastrie  calonli  occur  chiefly  in  the  rumen  and 
the  abomastim  of  ruminating  animals.  Some 
curious  calculi  of  this  class  are  noticed  in  our  ar- 
ticle on  Bksoabs.  Calculi  in  the  stonoachs  of 
cattle  vaxy  in  wdght  from  a  few  ounces  to  six 
or  seven  pound,«,  and  are  exccf  dinir'.v  ('.iv  Tsified 
in  composition,  and  have  gen -rnlly,  th  iugh  not 
always,  a  somewhat  spherical  shape.  "  Thus^ 
whidi  ave  deddedly  peculiar  to  oat^,**  aayi  ITr. 
Youatt,  "  are  composed  entirely  of  hair  matted 
together  by  the  mucous  secretion  from  the  folli- 
cular glands  of  the  stomach.  Sometimes  they 
have  no  distinct  central  body ;  at  other  times  it 
exists  in  the  form  of  a  bit  of  straw  or  wood,  or 
frequently  of  stone  or  iron.  They  exist  in  the 
rumen  and  in  the  abomaaum.  In  the  abomasum, 
they  are  eompoaed  exdoiively  of  hair,  insularly 
matted  and  held  together  by  the  mnoua  of  the 
pt'tinach  ;  in  the  mmen,  there  is  generally  a  mix- 
ture of  food  or  earthy  matter  in  the  composition 
of  the  concretion.  When  simple  food  mingles 
with  the  haSat,  the  beU  seems  to  be  ftnned  by  a 
suoces.siion  of  concentric  layers,  and  in  the  centre 
is  a  bit  of  nail  or  stone ;  or,  if  the  beasts  have 


access  to  mnning  water,  n  piece  of  sheB  often  | 

constitutes  the  nucleus.''  The  hair  is  obtained  1 
by  the  practice  which  cattle  have  of  licking  one  ' 
another ;  and  it  sometimes  occasions  the  forma- 
tion of  large  oalcoH  in  very  young  cattle.  Chl- 
culi  which  contain  but  little  hair  are  usually  an 
agglutinated  mass  of  earthy  matter  and  the  mate-  ' 
rials  of  food,  round  a  smaU  piece  of  metal  or  some  1 
other  hard  central  nudens ;  and,  though  fonaed  ' 
by  concentric  layers,  they  exhibit  these  in  irre- 
gular thicknesses  and  confused  succession.  M.1TIT  I 
of  the  hard  and  spherical  calculi  of  the  rumen, 
when  sawn  asunder,  display  the  concentric  layers 
in  a  perfectly  ngaSax  and  beantilnlly  marked 
condition,  and  are  susceptible  of  a  high  degree  u{ 
polish.  (':*.]culi  ar.^  f  ^und  chictly  in  unthrivin^:. 
leau,  and  sickly  cuttle  ;  but  whether  they  are  the 
came  or  the  efibct  of  want  of  healthy  tone  in  the 
stomach,  is  not  known. 

Intestinal  calculi,  in  man,  are  \isually  roundifih 
agglutinations  of  fibrous  and  calcareous  matter 
upon  sudi  nucld  as  minute  pieces  of  bone  and 
small  drapes  of  fruit.  Most  are  smooth,  compact, 
and  comparatively  light ;  and  some  possess  alter- 
nate layers  of  such  earthy  matter  as  phosphate 
of  lime,  and  such  Tsgotable  matter  as  the  skin  or 
chafiy  integument  <rf  oatmeaL  They  frequently 
occasion  pains  resembling  colics;  they  encounter 
much  lean  resistance  to  a  passage  toward  the  rec- 
tum than  in  quadrupeds ;  and,  in  most  instances, 
fHuf  cannot  be  cwtainly  known  or  even  tolecably 
conjectured  to  exist  till  they  efllct  tlieir  e^cijH', 
and  cease  to  give  any  trouble.   Intestinal  calculi. 

fin  horses,  produce  vastly  more  serious  eiitcu 
than  in  man,  occasioning  obstructions^  inflaawBa^ 
;  tions,  violent  colics,  ruptures  of  parts  of  the  in- 
testines, and  not  infrequently  death  itself.  The 
earthy  and  heaviest  kinds  of  them  vary  in  weight  .  | 
from  a  few  grains  to  several  poundi^  and  lie  en-  I  - 
sconced  in  the  cells  of  the  colon  or  the  deep 
pouch  of  the  cwcTiin  and  assume  a  diversity  of 
shape  according  to  the  form  of  the  nucleus  on  | 
which  they  gather,  or  of  the  particular  oeD  in  | 
which  they  lie ;  and,  in  oonseqnence  both  of  the  | , 
cnvit'iii"5  character  of  their  retreat,  and  of  the 
horizontal  positi'  n  nf  tlie  whole  of  the  amuial  8  | 
abdomen,  they  can  mai^c  little  or  no  way  toward 
the  reotlun,  but  axe  neceasanly  lelauied  in  their  | 
places  till  they  become  so  lai^e  and  heavy  a:s  tv-> 
cause  irritation  and  oppression  at  every  move-  j  j 
ment  of  the  animal,  and  eventually  to  produce 
&tal  inflammation,  m  to  mptore  the  ceils  <w 
membranes  in  their  vioim^.  They  occur  m<^ 
frequently  in  millers*  horses  and  various  clas?es 
of  heavy  draught  horses,  and  are  supposed  to  be, 
in  many  instances,  induced  by  oomhinations  ef 
bran  with  pulverized  earths  and  stoneSL  Other 
kinds  of  intestinal  calculi,  which  <  ftcn  occnr  in 
the  horses  of  millers  and  brewers,  have  irr^;ular 
shapes  and  tubcrculated  surfaces^  and  consist 
principally  of  the  filamentous  portian  of  the  grain 
of  oats,  and  are  supposed  to  be  occai^ioned  by  the 
use  of  poor,  thin,  husky  oats,  and  are  sometimes 
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I '  known  by  the  popular  defiigoation  of  oftt-hair 
oaleiilL  OklurlAdSiUsaaUyfoaiidiiiTofioioiidj 

i  feeding  ht'rses.  are  coarse  apcKitinations  of  the 
!  '  same  matters  which  compose  the  preceding,  and 

1  of  pieces  of  atone,  coal,  and  gravel,  and  of  many 
I  9oxta  of  ooane  and  indigestible  ingMdienta,  and 
'  are  iometimes  popularly  known  under  the  vile 
; ",  yet  not  altogether  inappropriate  dosi^ation  of 
i  dung-balk.  No  medicinal  appliance  for  expelling 
or  TCdvcing  the  intestinal  oalculi  of  honee  has 
yet  been  discovered  ;  so  that  preventimi,  and  not 
I    cure,  must  be  studied. 

I  B^ry  calculi  occur  in  the  gall-bladder  of  man 
j  and  of  aunt  4^  the  inftxiov  anfmah.  They  exist 
'j  aom«tinieaiolitaariQbfr,8Qmetune8  in  groups  of  from 

I  three  to  six,  and  occasionally  in  almost,  incredihle 
'  j  numbers.   So  long  as  they  continue  in  the  g:ill- 

I I  bladder,  they  occasion  litUe  inoonvenience ;  but 
when  t^  paaa  fromlliat  organ  into  the  dnet  of 

'  Communication  with  the  duodenum,  they  gener- 
■  j  allv  occnsion  much  pain  and  squalor,  and  some- 
I    times  almost  totally  obstruct  the  flow  of  the  bile, 
j  and  originate  tiie  dtseaae  which  is  popularly 
'  I  known  under  the  name  of  jaundice.    If  they 
i  ]  contintie  to  obstruct  the  duct,  death  must  event- 
ually be  the  result ;  but  when  they  pass  into  the 
I  duodennm,  either  spontaneondj,  or  under  the 
] ;  influence  of  such  medicinal  appliances  as  aperi- 
{   enta,  emetics,  anodynes,  and  fon\cntations,  they 
I  *  cease  to  cause  injury,  and  allow  the  health  to  be 
inunediately  restored.  Tlie  biliary  oalcufi  of  man 
;  were  supposed  by  Fourcroy  and  Thenard,  to  con- 
' !  pist  principally  of  a  peculiar  fatty  matter  which 
!    resembles  spermaceti,  aud  has  been  called  adipo- 
cire  ;  but  have  been  found  by  Chcvreul,  Turner, 
and  other  chemists,  to  consist,  in  general,  of  the 
:    yellow  colouring  matter  of  the  bile  and  cboles- 
•  terine,  the  hitter  predominatincr,  and  being some- 
I  times  in  an  uncombined  or  pure  condition.  Yet 
some  contain  a  large  proportion  of  mere  inqpts- 
I  sated  bile;  and  a  few,  though  but  a  few,  are 
I   wholly  destitute  of  cholesterine.   The  biliary  cal- 
'  culi  of  oxen  consist  almost  entirely  of  that  yoUow 
j  colooiing  matter  of  tiie  bile,  which,  fipom  the 
'  I  beauty  and  peimanimoe  of  its  tint,  is  in  high  re- 
I  quest  among  painters.    "  This  substance,"  re- 
marks Turner,  ''is  readily  distinguished  by  its 
yellow  or  brown  colour,  by  insolubility  in  water 
'   and  alcohol,  and  by  being  readily  dissolved  by  a 
j   solution  of  potash.   The  soluti  n  has  at  first  a 
!    yellowish-brown  colour,  which  gradually  acquires 
;   a  green  tint,  and  is  precipitated  in  green  flocks 
bj  moriatie  add.  According  to  the  observaticns 
'    of  Tiedemann  and  Gmelin,  the  colouring  matter 
is  influenced  by  the  presence  of  oxygen  c'l?.  The 
'   yellowish  precipitate,  oc<^ioned  by  adding  mu- 
,   liatic  add  to  Ule,  absorbs  oxygen  by  exposure 
I  to  the  air,  and  its  colour  changes  to  green.  The 

I  j  action  of  nitric  jicid  is  still  more  remarkable.  By 

successive  additions  of  this  acid,  the  tint  of  the 
colouring  awtter  may  be  concerted  into  green, 
blue,  violet,  and  red,  in  the  course  of  a  few  se- 

II  oonds.** 


Urinary  calculi  occur  in  the  kidneys,  the  ure- 
ters, the  bladder,  and  the  urethra  of  man  and  of 

almost  all  the  domesticated  animals.  The  urine 
of  a  healthy  man  is  a  combiuatiou  of  no  fewer 
than  twelve  or  thirteen  different  proximate  elc-  , 
raents ;  the  urine  of  man,  under  the  action  of 
several  kinds  of  disease,  includes  some  additional 
and  very  distinctive  elements ;  and  tho  urine  of 
the  greater  number  of  the  domesticated  animals 
is,  on  the  whole,  as  femarkmble  as  that  of  man 
for  oompksity.  Some  of  the  proxinmte  eloncnts, 
as  soda  and  ammonia,  are  alkalies ;  some,  as  lime 
and  magnesia,  are  metallic  oxides ;  and  some,  as 
hippuric  add  in  the  horse,  and  orio,  phosphoric, 
and  oxatio  adds  in  man  and  other  animals,  pos- 
sess the  power  of  chemically  attacking  and  neu- 
tralising both  the  alkalies  and  the  metallic  ox- 
ides. In  various  conditions  of  the  urinary  organs, 
or  of  the  abscrbeot  and  vascular  systems,  several 
of  the  combining  elements  rush  into  mutual 
union,  and  form  Bolid  precipitates  and  crystalline 
deposits,  which  possess  the  character  of  calculi, 
and  oocadon  the  irritations,  inflamntatioos,  and  i 
other  symptoms  of  the  weU-known diseases  called 
gravel  and  stone.  | 
A  frequent  kind  of  urinary  calculus  consists  i 
of  uric  add.  A  calcnlus  of  this  kind  is  hard, 
smooth,  inodorous,  of  a  brownish  or  &wn  colour, 
commonly  of  an  oval  form,  and  ompnsed  of  con- 
centric layers,  which  are  formed  round  a  central 
nnoleuB,  and  are  distingaishable  ftom  one  ano- 
ther by  slight  differences  of  colour,  and  some- 
times by  laminae  or  dustings  of '  •Tue  foreign  sub- 
stance. A  calculus  of  urate  of  ammonia  is  very 
closely  similar  to  the  calculus  of  uric  acid,  being 
distinguishable  by  some  peenltarities  of  behaviour 

under  the  tost  of  chemical  reagenl.=i  ;  but  it  is  of 
L'.xccedingly  rare  occurrence.  An  urinary  calcu- 
lus of  bone  earth  or  phosphate  of  lime  has  a  pale 
brown  colour,  and  a  remarkaUj  smooth  poUsh ; 
and,  if  cut  through  the  middle,  is  seen  to  be  com- 
posed of  concentric  layers,  very  regularly  formed, 
and  so  slightly  adherent  to  one  another  as  to  ad- 
mit of  very  easy  separation.  Some  bone-earth  ! 
calculi  exhibit  ammoniaco-magnesian  phosphate  ! 
in  minute  sparkling  crystals,  either  on  their  sur- 
fiuje  or  between  their  laminas ;  and  a  few  calculi, 
comprising  bone-earth,  postess  a  preponderance 
of  the  ammoniaco-magn^nan  phosphate  over  the 
phosphate  of  limr  and  these  are  generally  whiter 
and  less  compact  than  the  ordinary  bone-earth  cal- 
culi. A  particular  kind  ofurinary  calculus  techni- 
cally known  aa^tiiefiulble,**  consists  of  nmixture 
of  the  phosphate  of  lime  and  the  ammoniaco-mag- 
nesian phosphate  ;  it  has  usually  a  white  colour, 
and  a  rugged  or  otherwise  uneven  tracLure  ;  it 
easily  breaks,  pulveriass,  or  separates  into  layers, 
and,  when  crushed  or  taken  asunder  with  the 
hand,  leaves  a  whit^  dust  up<^n  the  fingers ;  and 
it  is  of  comparatively  irequent  occurrence,  and 
often  attains  a  comparatively  large  siae.  An 
urinary  calculus  of  oxalate  of  lime  is  shaped 
somewhat  Uke  the  fruit  of  the  mnlbexiy*  end, 
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I    for  tiiia  TCMon,  is  tedmiokUy  known  m  the  nral- 

lierry  calculus;  and  it  is  very  hard,  compact, 
dark-coloured,  and  tiilK  fculated.  A  rare  l:ind  of 
calculus  was  called  hy  Dr.  Wollaston  cjstic  oxide, 
on  Moount  of  its  bdiaving  like  in  oxide  tad  seem- 
ing to  he  peculiar  to  the  bhdder ;  but  it  differs 
'  in  constitution  frtmi  the  ammoniaco-mngnesian 
phosphate  principally  in  being  more  compact, 
and  lias  been  found  in  the  kidney ;  and  it  does 
not  posBBSS  coneentario  layefs,  but  appe«n  a  oon- 
fusedly  crystallised  and  somewhat  iiniforin  luai-s. 
A  comprmnd  urinary  calculus  ccniiists  of  an  in- 
timate mixture  of  the  ingredients  of  different 
Idndsof  oelooU;  and  an  alternating  ealoulusoon- 
•ists  of  alternate  layers  of  the  ingredients  of  two 
or  more  kinds ;  hnt  m  ither  of  these  has  ever  been 
known  to  comprise  any  cystic  oxide.  A  (»Jculus 
of  a  ydlow  or  reddish-jeUow  oolour  has  been 
called  xanthio  oxide  on  aoooont  of  its  yeUowness 
I  and  its  oxidal  behaviour ;  another  popsc^ses  pro- 
perties doeely  similar  to  fibrin,  and  has  been 
oalled  Ae  fibrinous  calculus  j  and  another  con- 
sists prinoipaHy  of  carbonate  of  lime;  but  all  these 
I  three  arc  of  exceedingly  rare  occurrence.  Silice- 
I  ous  matter  appears  occasionally  to  be  found  in 
some  urinary  calculi,  but  seldom  or  never  in  such 
qoantily  or  with  sadi  eieot  as  to  produoe  any 
characteristic  property  or  appearance. 

The  nrirtnry  c:»lculi  of  the  lower  animals,  though 
quite  similar  to  tliose  of  man  in  their  n<^logical 
oonnexioDSy  oonsiderably  differ  in  their  elMim- 
;  cal  composition.  Uric  acid,  in  an  anoonbinod 
I  state,  does  not  seem  to  occur  in  any ;  and,  even 
in  a  combined  state,  occurs  in  very  few.  The 
anmoniaooomagneidan  phosphate  oeouni  prin- 
cipally in  the  hog,  and,  with  the  addition  of 
animal  gluten,  constitutts  nr^nrly  all  the  urinary 
oalouli  of  that  animal.  Carbonate  of  lime  oon- 
stittttea  abont  91  per  oent.  itt  the  urinary  calculi 
of  the  ass,  87  per  cent,  of  those  of  the  ox,  and  63 
per  cent,  of  tho^p  T  tlje  horse;  and  the  other  in- 
gredients are  principally  phosphate  of  lime  and 
animxil  gluten.  A  calculus  which  was  extracted, 
a  km  yeata  ago,  from  the  Madder  of  a  mare  in 
Aberdeenshire  was  found  to  be  eight  ounces  in 
weight,  and  to  consist  of  ahont  40  per  cent,  of 
carbonate  of  lime,  and  about  60  per  cent,  of  ani- 
mal matter,  apparently  mnons  of  the  bladder  and 
indurated  albumen.  A  calculus  taken,  not  long 
ago,  from  the  urethra  of  a  pig  at  ]}oonjcdward  in 
Roxburghshire,  exhibited  coosideriUile  resem- 
bfatooe  to  many  of  the  oaleuH  whieb  are  eztnuM 
from  man.  "  The  external  surflhoe,  presenting  a 
j  b<'nn tifiil, white,crystallized  appearance,  was  com- 
posed of  a  triple  salt, — the  phosphate  of  magnesia 
and  lime;  the  interior,  a  dark  brown  portion, 
also  in  a  crystallised  state,  was  composed  of  uric 
acid  in  combination  with  these  ijhosphatt's."  Sili- 
ceous sandy  particles  occasionally  lodge  and  even 
accumulate  in  the  bottom  of  the  bladder  of  every 
kindof  domestioanimaL  Numerous  small  calculi 
frequently  occur  in  many  of  them,  and  occasion 
retention  of  urine  and  apparently  severe  pain. 


CalcuU  of  oomparatively  great  nas  and  weight, 
exciting  diasase  and  even  inducing  death,  some-  | 

times  occur  in  xTiri  ^is  domestic  animals,  paiti* 
cularij  in  the  dog,  the  ox,  and  the  horse.  | 

Minute  oalouli  sometimes  pass  spontaneoody 
away  with  the  urine,  or,  if  reluctant  to  pass  with 
it,  may  he  incited  forwnrr!  by  tht?  force  of  diuretic  . 
medicines.    But  calcuh  which  are  nc^  quite 
minute,  and  especially  calculi  of  any  conader- 
able  aiae,  ean  be  prevented  firom  aocumnhtiag  • 
till  they  prove  fatal,  only  hy  being  extracted  en- 
tire, or  by  being  so  broken  and  trit'irntcd  that 
they  can  pass  with  the  urine.  The  surgical  opera-  , 
tiona  for  efiecting  thdr  ezttaetioii  or  reduction  | 
are,  in  moat  instance.-^,  performed  very  snoeess-  | 
fully  on  man,  and  have  often,  eftpncially  of  late 
years,  been  performed  successfully  on  d<Mnestic  , 
animals;  and  they  will  be  dasoribed  in  our  artidei  ; 
LiTuoToxT  and  LivHOVBirT. 

^'pecnlations  many  and  sanguine  have  l>een  en- 
tertained as  to  the  possibility  of  dissohing  cal-  ! 
culi,  so  as  to  dispeioe  with  lithotomy  or  litbo-  ( 
trity,  and  to  make  the  materiab  of  the  calculi 
pn';;  nf  with  the  urine.    "  From  the  solubility  of  j 
unaary  concretions  in  chemical  menstrua,"  says  , 
Dr.  Turner,  "  hopes  were  onc&  entertained  that 
reaganta  might  be  introdnead  into  the  urine  J 
through  the  medium  of  the  blood,  or  be  at  once 
injected  into  the  bladder,  so  as  to  dissolve  uri-  | 
nary  calculi,  and  thus  supersede  the  necessity  of 
a  painftd  and  dangerous  operation.  It  has  Iwen 
finmd,  hmrever,  that,  for  this  purpose,  it  wwdd  ! 
be  necessary  to  employ  acid  or  alkaline  solutions  ! 
of  greater  strength  than  may  safely  be  introduced  j 
into  the  bladder;  and  oonaequanlty  aU  attempts 
of  the  kind  have  been  abaadiwMid.   The  last  sug- 
gestion of  thip  nature  was  made  by  Mc^^srs.  Pro- 
vost and  Dumas,  who  proposed  to  disunite  the 
elements  of  calculi  by  means  of  galvaniauL  This  ' 
agent,  however,  though  it  may  produoe  this  effect 
out  of  tho  body,  will  scarcely,  I  conceive,  be  found 
admissible  in  practice."    Yet  though  the  idea  of  , 
dissolving  the  strongly  indurated  and  densely  I 
eiyataUane  cakuU  of  man  may  be  somewhat  fi>  ' 
sionary,  the  proposal  for  dissolving  or  disinte- 
grating the  calcareous  matters  which  form  the  : 
chief  bulk  of  most  of  the  calculi  of  herbivorvus  j 
animate,  may  be  perfectly  feaiibla^  and  of  ooosid- 
erable  practical  value.  **  From  the  composition 
of  the  calculi  in  thpse  animals,"  says  Professor  ' 
Dick,  "  they  may  be  dissolved  in  the  bladder,  and  | 
diaduoged  in  a  fluid  state.  IhoB  may  be  done  ) 
by  emplo)^!!!'  it  ui  ;  Ltic  acid,  which,  having  a  ' 
strong  affinity  for  lime,  will,  1^  the  adniinistra-  ' 
tion  of  a  sufficient  proportion  of  it,  dissolve  the  I 
oalouli,  and  duobarge  them  with  Hw  tvdd.  And 
this  would,  in  aome  cues,  be  the  more  raadify 
effected,  as  it  sometimes  liappens  that  the  cal-  ' 
cular  deposit  remains  in  a  semiAuid  state  for  a  ' 
considerable  time  in  the  bladder,  of  which  I  onoo  1 1 
met  with  a  rsmarkabia  instanoa.  AUadderwas 
sent  to  me,  for  examination,  from  Fife,  whidi,  ' 
with  its  appendagei^  contained  the  Anormons 
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of  alNmt  14  lb.  of  a  himi  of  hmtIj  the 

consietence  of  lime  in  a  state  of  mortar.  Wher- 
ever, therefore,  a  case  'K'curs  in  which  circum- 
8tanc<»  maj  render  au  operatioa  inexpedient,  or 
where,  far  example,  the  oaloiilQi  ia  dtoated  in 
the  pelvis  of  the  kidneys,  muriatic  acid  should  at 
once  be  employed;  and  if  the  pnlmli  in  out  her- 
bivoroua  animalii  are  always  composed  of  mere 
oarbonate  of  Hme  tnd  Miimil  matter,  the  operar- 
tion  may  be  entirely  dispensed  with.  A  weak 
solution  of  muriatic  acid  might  even  be  injoctod 
into  the  bladder,  either  in  the  male  or  female,  by 
wluch  the  Bttbotanoes  would  be  dissolved  with 
great  nudity."  flee  Che  aitide  Sffoin  u  «hi 
Bt^ddxb. 

Pulmonary  calculi  are  sometimes  formed  in  the 
lungs  of  persons  who  are  labouring  under  pul- 
monarj  oonnimption.  Thej  are  of  vukas  slses 
fruni  a  niinutc  concretion  to  a  hard  irregular 
mass  of  about  the  bulk  of  an  almond ;  they  usually 
consist  of  bone-earth ;  they  sometimes  adhere  to 
the  Hanrn  of  the  faings,  bat  mofe  frequently  lie 
imbedd^  in  the  tobsiedlar  deposits;  and,  in 
some  instances,  they  pass  with  the  purulent  dis- 
charge into  the  air-tubes,  and  are  brought  away 
by  expectoratioii^Taiioiu  Idiids  of  eeloili,  con- 
sisting principally  of  oarbonate  of  Imie,  bone- 
earth,  and  animal  cementing  matter,  occur  in 
sorophttlonSy  fongoos,  and  cancerous  growths  on 
the  ezteifor  paits  of  the  body,— in  the  interior 
of  the  muscles  of  the  brain,  and  of  other  organs, 
where  they  partake  in  some  degree  of  the  char- 
acter of  ossiiications, — and  round  small  hnrd 
nuclei  in  any  of  the  interior  vessels,  where  these 
espefieooe  the  play  and  the  ahnalonB  of  the  le- 
cretive  juices— Some  email  and  peculiar  calculi 
are  formed  alio  within  the  vascular  system,  and 
ocoasion  rigidity  of  the  arteries,  and  diseases  of 
the  haart— CUooH  of  gnat  havdncn,  a  white 
ooloor,  and  tizioiu  •hqpes^  and  usually  consist- 
ing of  pure  bone-earth,  are  sometimes  formed  in 
the  oexehrum  or  cerebeUom  of  the  horse,  and  oc- 
carfoa  €rtt  inritation  and  insieasiDg  stupor,  and 
afterwards  sudden  and  fatal  inflanunation. 

CALDASIA.    See  Boxptjixdia. 

CALENDAR.  A  recorded  distribution  of  the 
divisieits  of  the  year,  upon  scientific  principles, 
and  for  praetioal  naes.  The  kalends  or  kalends 
of  the  Romans  comprised  the  first  day  of  every 
month,  and  have  bequeathed  their  name  in  the 
modified  form  of  (»dendar,  to  all  systematic  dis- 
tribatieiuoftheniontha.  A  natnial  oakiidar  ie 
the  indication  of  the  seasons  by  the  phenomena 
of  meteorology,  the  economy  of  the  lower  ani- 
mals, and  especially  the  leatiug,  flowering,  fruit- 
ing, and  hybenisHng  of  the  dUferent  kinds  of 
plants ;  and  an  artificial  ealsiiiiar  is  either  a  re- 
gister of  the  natural  appearances  and  out-of-door 
work  peculiar  to  the  respective  seasons  and  parts 

seaaoDS,  or  a  diatribationof  tiie  year  into  parts 
and  aobdivisions  corr^pondipg  to  the  revohitions 
of  the  earth  and  the  sucoessiou  of  the  seasons. 
An  almanac  differs  from  a  calendar  in  the  last  of 
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fheae  aenaea,  dUefly  by  adding  to  it  azagiafeev  of 
(»Iestial  phenomena,  and  of  featiTila  §ul  other 

remarkable  days. 

The  several  calendars  used  by  the  ancients 
hxfe  either  been  abolialied  or  very  greatly  modi- 
fied.  The  Greek  or  Attlo  oakndar  distributed 
the  year  into  twelve  lunar  months,  of  alternately 
29  aioMi  SOdays ;  and  intercalated  a  lunar  month, 
for  the  moat  part,  every  two  yeurs ;  yet  oeoaaion- 
ally  omitted  the  interealary  month,  so  as  to  make 
the  regular  months  recur  at  exactly  the  pnnif  nn- 
tural  seasons.  This  oalendar  also  divided  each  of 
its  months  into  three  deoadee.  The  original  Bo- 
man  oalendar  assigned  only  304  daya  to  a  year, 
distributed  these  into  ten  months  of  unequal 
length,  and  reckoned  March  as  the  first  month 
of  the  ten ;  and  the  nomenclature  of  the  last 
(bar  months  of  this  calendar  is  still  retained  in 
our  own  usages, — the  names  September,  October, 
November,  and  December,  signifying  simply  the 
seventh,  the  eighth,  the  ninth,  and  the  tenth 
montha  A  anbaeqaent  Boman  oaloidar,  catab- 
lished  by  Numa,  assigned  365  days  to  the  year, 
distributed  these  into  twelve  months,  and  inter- 
calated, between  the  S.M  and  the  24feh  of  Feb- 
ruary, in  every  second  year,  a  month  of  Tarfable 
length.    The  Julian  calendar,  established  by 
.J\iliii=;  Ornonr,  and  continuing,  with  slight  change, 
to  be  used  till  the  present  day,  assigned  36d  days 
to  the  year,  distribated  tteie  among  the  twdve 
months  in  the  proportions  still  observed,  and  ap- 
pointed a  twenty-ninth  or  intercalary  day  to  be 
added,  in  every  fourth  year,  to  the  month  of 
i^'ubruary.   The  Gregorian  calendar,  established 
by  Pope  Clregory  ZII.  in  158S,  a^jnated  the 
Juhan  calendar  to  more  accurate  astronomical 
observation  of  the  actual  length  of  the  true  year, 
by  '  altering  the  style,'  or  throwing  out  ten  days 
of  the  year  in  whldi  U  waa  estaWished,  between 
the  4th  Mtd  the  15th  of  October,  and  by  ordainp 
ing  that,  in  all  time  to  come,  the  intercalary  or 
leap-year  day  of  the  first  hundredth,  the  seoond 
hondbtedth,  and  the  third  faondredth  year  of 
every  Ihnr  hundred  years,  should  not  be  ndkr 
oned;  and  thi'*  new  calendar  is,  in  consequence, 
simply  the  J  ulian  one,  with  a  deduction  of  three 
days  in  every  four  Irandred  yearn;  or  it  eonati- 
tutes  what  is  popularly  called  the  new  style, 
while  the  Julian  calendar  constitutes  what  is 
popularly  called  the  old  style.  The  new  calen- 
dai-  or  new  style  was  adopted  in  England,  in  the 
year  170%  by  the  elhdcoi  ef  eleven  days  between 
the  2d  and  the  14th  of  September ;  and  in  the 
same  year,  an  English  statute  chauL'cti  the  com- 
mencement of  the  legal  year  from  tlic  iotii  of 
Maroh  tiH  the  lat  of  January. 

The  Romans  called  the  first  day  of  the  months 
kalemh;  the  seventh  day  of  March,  May,  July, 
and  October,  and  the  fifth  day  of  the  other 
months,  noMt;  and  the  fifteenth  day  of  March, 
May,  July,  and  Oetober,  and  the  thhrteenth  day 
of  the  other  months,  id^;  and  they  named  any 
individual  day,  not  in  relation  to  the  whole  of 
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the  montli  in  which  it  occunod,  but  in  relation 
to  the  particular  kalends,  nones,  or  idee,  which 
it  immediately  preceded.  The  kalends,  from 
calando  or  vocaiuio,  ^uded  to  the  (filing  or  pro- 
oUumiDg  of  new  moon  bj  the  high  priMt ;  the 
non(  3  or  homn  were,  inclusively,  '  the  ninths ' 
before  the  ides ;  and  the  itles,  from  a  word  sifj- 
uifyiag '  to  divide/  were  '  dividers '  of  tiie  niuuth; 
otittiag  eadk  into  nearly  equal  paits. 

The  calendar  used  throughout  Peraia,  ii  pecu- 
liar to  that  country,  and  datra  from  a  peculiar 
era.  The  Mahommedan  or  Arabian  calendar  is 
used  in  every  Mahommedan  eountiy  except  Per^ 
8ia,  and  dates  from  the  era  in  Mahommcd's  life 
called  the  Hegira.  The  Jewish  calendar,  or  that 
at  present  lued  by  the  Jews,  is  not  uf  higher  date 
than  the  second  eentury,  or  very  probably  was 
not  known  till  the  r^nrtli  century,  or  even  till  a 
later  period. — The  ciileiular  of  the  French  repub- 
lic was  established  in  1793,  and  abolished  in  1805; 
and  yet,  though  of  such  short  continuance,  it  was 
so  peculiar  in  itself,  and  has  left  such  broad  tiaoee 
In  history,  that  it  will  long  figure  as  a  subject  of 
great  curiosity.  This  calendar  divided  the  year 
into  twelve  uiouthd  of  thirty  days  each,  and  a 
supplenMntazj  or  ftetiyal  period  of  five  days, 
called  the  Sanscullotides ;  it  divided  each  month 
into  three  decades  or  ten  -  day  weeks  ;  it  ap- 
pointed leap-year  intercalations  in  the  same 
manner  as  the  Or^odan  calendar;  it  oonstitnted 
cycle  of  four  years,  ending  with  a  leap-year 
or  Olympic  year,  a  Franciade ;  and  it  "nv  to 
the  respective  months  now  and  peculiar  oames, 
which  were  intended  to  he  descriptive  of  the 
several  characters  of  the  months  in  the  calendar 
of  nature.  Its  month  nivose,  or  the  snowv,  cx- 
tended  from  the  21st  of  December  till  the  2uth 
of  January ;  pluviose,  or  the  rainy,  from  the  20th 
of  January  till  the  19th  of  Febmaiy;  Tcntose, 
or  the  windy,  from  the  I9th  of  Fehruary  till  the 
Slst  of  March  ;  and  so  on  with  the  others. 

January  was  the  first  of  the  twu  muutlis  added 
by  Xuma  to  the  original  Roman  calendar;  and, 
though  not  treated  as  the  first  month  of  our  year 
till  175-2,  it  was  rcirardcd,  from  the  time  of  the 
cstablishuient  of  tiie  2<uuiau  calendar,  as  the  first 
month  of  the  Roman  year.  Janus,  whom  it  com- 
memorates, was  one  of  the  deities  of  the  heathen 
Roman?,  represented  with  two  faces,  and  is 
usually  supposed  to  have  been  a  very  ancient 
king  of  Italy ;  but  he  wae  reaJly  the  impenona- 
tion  of  Noah,  looking  backward,  with  an  old 
and  sorrowful  countenance,  to  the  antediluvian 
world,  and  forward  with  a  young  and  joyous 
oountoianoe,  to  the  world  after  the  flood.  The 
heathen  Saxons  called  January  Wolfinonth,  on 
account  of  its  being  the  season  when  wolves 
were  most  dangerous;  and  the  Christian  Sax(Uia 
called  it  Afteryule,  on  account  of  its  succeeding 
the  festival  of  Ohiistmas.— February  was  the 
second  of  the  two  months  added  by  Numa,  and 
was  named  in  honour  of  tlje  heathen  goddess 
Juno,  who,  under  the  designation  of  Februa, 


Februara,  or  Fchrualii,  waasappofe^.d  to  preddsH 

over  the  purification  of  women.     The  Saxi.TnB 
called  it  Bolmonth ;  and  the  Flemings  tail  it  ^ 
pruning-montiL — ^Morch  was  the  first  month  olm 
the  original  Roman  calendar ;  and  wae  naasd  iu  I 
honour  of  i^fars.  whom  the  heathen  Romani 
worshipped  r,?  tl'f  c'rid  .  .f  war,  and  xs  the  m>  I 
pobud  tutelar  deity  uf  tlie  city  of  iiuiue.   T&i  j 
heathen  Saxons  called  it  Rhedrnftnth,  in  honooi  t 
of  their  goddess  Kheda ;  and  the  Christian  Sas.  H 
ons  called  it  Lentmonth  or  the  month  of  sprins 
— April  was  named  by  the  Romans,  from  the 
verb  aperin  *  to  open,*  in  alfasioii  to  the  epan- 
ing  vegetation  of  spring;  and  was  aftecwarilt 
f  ir  a  hrief  period,  called  Neronus,  in  honour  <rf 
the  in£amou8  tyrant  Nero.  The  heathen  Saxon) 
called  it  BasterHtnonth,  in  honour  ef  their  ^--n- 
dess  Easter;  and  the  Christian 8ax<ms  coatin  .< : 
this  name,  but  with  altered  alluFion  to  tlie  Chri- 
tian  passovcr. — May  was  named  by  the  liutnaajs 
either  in  honour  of  Maia,  the  mother  of  Mercoij, 
or  in  honour  of  the  goddess  Rhea,  under  her 
name  of  Maia.    The  Saxons  called  it  the  threts 
milk-mcnth,  in  aUusiuu  to  a  supposed  thretfcH 
abundance  uf  milk,  from  the  succulency  aii<i 
sfcimnlation  itt  the  young  and  proflnae  ImlNfa.— 
June  was  named  by  the  Romans  in  honour  of 
their  goddess  Juno.   The  Faxons  called  it  the 
feed-month,  because  it  matured  the  meadows  for 
the  depasturing  of  cattle,  and  the  mild  cr  ■aii' 
gable  month,  because  it  rendned  the  asascM 
calm  and  propitious  for  the  passage  of  their  sm»D 
and  fragile  sailing  -  craft.— July  was  originally 
designated  by  the  Romans  QumtiUa  or  the  SUA 
month  ;  and  it  received  its  present  nama,  hy 
der  of  Mark  Antony,  in  honour  <>f  .Tiilius  Cresar. 
The  Saxons  called  it  hay-mouth,  because  it  was 
the  time  of  their  hay-hanrest,  and  meadow-moath 
because  it  was  the  osainn  of  thdr  neaAnr-gTasses 
rushing  up  to  flower.  —  August  was  originally 
desig-'^nte  l  ]»y  the  Romans  Sextilis  or  the  sixti 
month,  uud  it  received  iia  present  natue  in  hoDoar  | 
of  Augustas  Oassar.  The  Saxons  called  it  faafi>  i 
month,  in  allusion  to  its  being  the  season  of  linr 
vest. —  September  vnas  named  by  tli"  R  TD-r:< 
from  two  words  signifying  "seven,    and  "a 
diower,**  the  former  allud^  .to  its  nnmsriflsl , 
place  in  the  original  Roman  Odeildar,  and  the 
latter  to  its  forming  the  commencement  of  th? 
rainy  season.   The  heathen  Saxons  called  it  bar-  , 
ley-month,  and  the  Christian  Sazona  holy4Bondi,  : 
— the  latter  in  allusion  to  the  numenMsness  or 
the  prominence  of  religious  observnncei. — Oct*^-  i 
ber  was  called  by  the  Saxons  wine-mouth  md 
winter-fall,— the  latter  in  alhudon  to  the  i^proach 
of  winter.   November  was  called  by  them  wifid 
month,  in  allusion  to  the  storininess  of  the  wea-  ■ 
ther,  and  elaughter-month,  in  allusion  to  the  i 
slaughtering  and  salting  of  a  large  pmtioD  '  11 
flodcs  in  consequence  of  ilie  paucity  of  winter  I 
provender ;  and  December  was  call<Kl  by  1 
heathen  Saxons  winter-m  mth,  in  allusien  to  ths  J 
tro.stiness  of  the  weather,  and  by  the  Christixua  I 
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I  ftisons  holy-moiitb,  In  aUunon  to  the  festal  §t»r 

I  son  of  Christmas, 

I     The  pervading  or  controlling  principle  of  a  na- 
i  tuntl  calendar  ia  dmply  the  law  tit  the  earth's 
^  jearljr  revolution  round  the  sua ;  and  the  direct 
I  development  of  it  in  the  phenomena  of  metf'<  jrolo- 
j  gr.     wflll  as  the  indirect  development  of  it  in 
I  the  pheuomcna  of  animated  nature  and  of  vcge- 
j  titioa,  is  what  oonstitutee  the  aeaaoiiB  of  tpriiig, 
,  Butnoier,  autumn,  and  winter.    See  the  article 
Sea90X?.    8omc  '>f  it-j  chii'f  and  most  nbvious 
displays  in  the  animal  l^mgdoiQ  are  connected  or 
identified  with  the  migratioiis  of  bixdi^  the  txans- 
fonuationa  of  insects,  the  pairing  of  quadrupeds, 
and  the  hybemization  and  awakening  of  reptiles 
and  moUusiS.   Its  displays  in  v^etation  are 
at  onee  nameroos,  intricate,  and  oonspicuoiu. 
'^Hsat,  like  light,"  obserr^  K/uh,  "acts  as  a 
prwcrful  stimulus  to  the  exertion  of  the  vital 
energies  of  vegetables.  Seeds  will  not  germinate 
at  a  very  lowtempezatiire,  even  though  placed  in 
a  proper  soil.  Hence,  such  as  arc  sclf-eotrn,  as  by 
driippiii^from  the  plant  in  winter,do  not  generally 
corae  up  till  the  spring,  when  the  temperature 
has  been  raised  to  some  considerable  height  by 
the  xajf*  of  the  vetcmiiig  son.  The  same  thing 
happens  in  the  case  of  the  developnn nt  of  the 
leaves,  flowers,  and  fruit.    They  do  n'>t  protrude 
themselves  simultaneously, but  atdiiFureut  periods 
of  Uie  spring  or  suminer»  dependent,  as  it  would 
appear,  upon  temperature.  This  forms  the  foun- 
dation of  what  Linnipns  has  poetii-all  v  t^t ylcd  the 
Cakndariura  Flora},  that  is,  Flora's  Almanack. 
It  embraoet  the  several  periods  of  the  leafing  and 
flywering  of  plants,  together  with  that  of  the 
riperiiri;:  of  the  fruit.   *    *     Such  are  the  pri- 
mary facts  on  which  a  Calendarium  Flora)  should 
be  ftvttded.  Thejr  have  not  hitherto  been  very 
minutely  attended  to  by  botanists;  and  perhaps 
their  importance  is  not  quite  f  i  rivich  ad  ha.-, 
been  generally  supposed ;  but  tliuy  are  at  any 
rate  sufficiently  striking  to  have  attracted  the 
notiee  even  of  sairages.  Some  tribes  of  Anoioan 
Indian.^  act  upon  the  very  j)rlnfiplc  suggested  by 
LioniBus.and  plant  tht  ir  corn  when  the  wild-plum 
blooms,  or  when  the  leaves  of  the  oak  are  about 
IB  large  as  a  squirrd's  ean.  Ihe  names  of  some 
of  their  months  are  even  designated  from  tite 
state  of  vc-p:ttation.    One  is  chilled  the  budding- 
month,  and  another  the  flowering-month ;  and 
the  aatmnn  is  designated  by  a  term  signifying 
the  &U  of  the  leaf.  Thus  the  French  n  volution- 
ists  were  anticipated  even  by  tho  Indians  in  their 
aew  names  for  months  and  seasons." 

Aitiidal  oalendars,  both  in  the  sense  of  alma- 
nacs, and  in  the  practical  and  important  sense 
of  rLjristtrs  of  natural  appearances  and  out-ftf- 
ion  work  pcciiliar  to  the  respective  sea«iom> 
lad  parts  of  seasons,  are  now  so  numerous  that 
a  mere  reference  to  two  or  three  of  the  best 
might  be  quite  sufficient  for  the  purposes  of 
niany  of  our  readers.  Yet  a  calendar  of  our  own 
seems  iudiKpeusabk'  both  for  the  cuiiiplctunustj  of 


our  work,  and  for  the  guidance  of  such  readers 

as  linvc  II' t  accc?R  to  separate  calendar?.  We 
shall  bricdy  notice  some  of  the  chief  phenomena 
and  operations  of  each  month ;  yet  must  not  be 
considered  as  either  depicting  all  the  phnsTis  of 
the  seasons,  or  presenting  a  complete  eatalopue 
of  tho  duties  of  farming  and  K^rdeninj^.  Our 
calendar  can  ail'ect  no  higher  aim  than  to  exhibit 
meagre  specimoia  of  seasonal  phenomena^  and 
Kuggest  a  few  leading  hints  for  connecting  these 
with  cultivation.  "Our  notices  under  each 
month,"  to  adopt  the  words  of  Loudun,  "  must 
extend  only  to  a  few  of  the  leading  features  of 
oonntry  work.  To  attempt  to  insert  everything 
or  even  most  of  the  things  that  require  attending 
to,  we  conceive  impossible,  and,  if  it  could  be 
done,  quite  useless.  A  man  will  always  act  bet> 
ter  when  guided  by  his  own  judgment,  than 
when  fullowing  implicitly  that  of  another.  Cal- 
endars should  only  be  considered  as  remembran- 
cers, neveras  directories."  Berides,  instructions 
as  to  the  proper  timing  of  every  operation  of  any 
importance,  and  of  the  management  of  each  par- 
ticular crop  or  plant,  are  given  so  fully  in  the 
articles  on  the  several  operations  and  crops  and 
plants,  that  anything  more  in  this  place  than  mere 
general  indication  would  be  a  sheer  waste  of 
words.  Yet  even  as  a  l.ricf  li.st  of  hinta.  a  meat^e 
monthly  summary  ot  duty, — a  Calend:ir  ia  uut  a 
little  valuable.  **At  the  bsiplnning  of  every 
month,"  remarks  Arthur  Toung, "  a  good  fiumer, 
whether  he  has  or  has  not  a  Calendar,  is  obliged 
to  reflect  on  the  work  be  has  to  perform  in  that 
month  ;  he  ought  to  Uamob  the  whole  at  once,  or 
it  is  impossible  he  Bhoald  make  a  proper  pro- 
vision for  its  duo  performance.  I  leave  it  to  any 
one  to  judge  if  such  an  estimate  of  monthly 
bnsineaB  can  be  gained  so  easily,  completely,  or 
syttematioally,  without  such  an  assistance  to  the 
memory  as  is  afforded  by  a  Calendar  ;  and  even 
if  a  Calendar  but  once  a-year  givef5  intimation  of 
some  important  work,  wbich  might  otherwise  be 
ibigiirtten,  ita  worth  must  be  acknowledged.'' 
The  almanac  time  of  any  one  Calendar  can  obvi- 
ously adapt  itself  to  only  one  set  of  latitudes,  ele- 
vations, soils,  and  climate  ;  and  requires  to  be  so 
modiied  by  readers,  in  other  seta  of  these  cir- 
cvBiakamcee,  as  to  become  adapted  to  their  own 
purposes.  We  adopt,  as  our  average,  the  lati- 
tude, low  situation,  and  well  cultivated  lands  in 
the  immediate  vicinity  of  London ;  and  readers 
may  easily  adapt  this  average  to  their  own  clr* 
cuinstances,  Rimply  by  reckoning  the  phenomena 
and  the  operations  of  spring  four  days  later  fur 
every  70  miles  north  of  London,  or  for  every  600 
feet  of  higher  elevation  than  that  of  London,  or 
for  any  cooling  elTects  of  suil  and  exposure  which 
may  be  equal  to  the  removal  uortiaward  of  a  dn> 
gree  of  latitude.  Thus  a  low,  flat,  and  excel- 
lently cultivated  soil  350  miles  in  a  straight  line 
north  of  London,  is,  in  all  respects,  twenty  days 
l;it  r  in  ?prlng  than  the  soil  to  which  our  calen- 
dar uppUc^  ;  uu  cxculluiit  arable  boil,  at  the  same 
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norUi,  md  with  %  wmtholj  cxposare, 

but  htiviiig  an  iiltitnde  of  ROOfeet  a!)ove  sea-lcvel, 
is  twenty  fniir  dsv^  later  ;  an  excpUent  araWe 
soil}  at  tiic  same  dieiauce  north,  and  at  GOO  feet 
of  tlUtaide^  Imt  with  s  northerlf  expogitTe»  may 
be  twenty-eight  days  later ;  and  a  sour,  spouty, 
undrained  soil,  situated  in  all  respects  like  thia 
last,  may  be  fully  thirty- two  days  later. 

J  A  NIT  ART. 

Phenomena. — January  ia  generally  the  coldest 
month  in  the  year.  The  thermometer  usually  ranges, 
in  this  montbt  between  20°  and  50°;  it  baa  soine- 
times  fallen  to  12°  or  10°,  or  even  to  extremely  low 

««  two  or  three  degrees  below  zero  ;  it  ha^  orctt>.ion- 
ally  risen  so  high  as  58*^,  or,  in  one  recorded  instance, 
to  64^ ;  and  it  probably  baa  a  mean  heigbt,  on  tbe 

I  average  of  many  ycar«.  of  nhont  33°.  In  severe  sea- 
sous,  the  maximum  of  cold  tV(  qucntly  occurs  about 
the  middle  of  the  month,  ant]  is.  in  many  instances, 
followed  by  such  sudden  rise  of  temperature  and  ac- 
companying fall  of  rain  as  to  occasion  freat  and  mi*- 
chievous  freshets  from  the  melting  of  thf  scow  T!i  i- 
haromcter,  in  January,  has  a  mean  range  ot  l  .X) 
inches,  and  a  mean  heigbt  of  about  iZS^eO.  Snow  or 
rain  falls,  in  the  average  of  many  years,  on  between 
14  and  15  days  of  January ;  and  frost  prevails  during 
a  conaiderabU'  nuijority  of  the  niirhln.  The '|Uiiritity 
of  rain  varies  between  one-tenth  of  an  inch  and  nearly 
3^  inches;  and  tbe  quantity  evaporated  dm^ng  the 
month  is  ahont  half  an  inch.  In  ordinary  winters, 
January  has  a  pieat  prevalence  of  westerly  winds  ; 
and  in  very  mild  winters,  it  is  often  characterized  by 
high  winds  from  between  the  south-west  and  tbe 
north-west,  accompanied  by  frequent  rains. 

In  the  first  week  of  January,  the  laurustiniis  con- 
tinues to  bloom  from  December,  and  sometimes  so 
many  as  twelve  or  twenty  species  of  our  ordinary 
flowcring^  pLint<!  are  scantily  and  unnaturally  in  Moom, 
either  by  pruluiigatiuu  irum  autumn  or  by  aiiticii>ii- 
tion  of  spring ;  in  the  second  week,  the  hazel  begins 
to  show  its  catkins,  the  honeysuckle  begins  to  bad, 
and  tbe  Christmas  rose  and  the  winter  aconite  burst 
into  bloom;  in  the  third  week,  the  chickweed  and 
tbe  daisy  expand  frei-ly  into  flower,  and  the  primrose, 
the  polyanthus,  and  sometimes  the  auricula  show 
some  bloom  in  shclt^'rcd  situations  ;  and  in  ti  c  fn  irth 
week,  the  mezereon  begins  to  bloum,  the  pct.ist^y  .ij;d 
the  sweet-scented  violet  expand,  and  the  white  luit- 
ter>bttr,  the  sweet-scent  ed  coltsfoot, and  the  archangel 
show  a  ooittiderHble  quantity  of  flower.  The  most 
frequenter  prominent  flowers  uid  !'r  litsof  the  month, 
are,  in  tbe  parterre,  waiter  aeuttite,  Christmas  rose, 
primrose,  polyanthus,  wallflower,  alpine  alyssam,  pe- 
riwiiiklr.  cvelamen,  violet,  nnemonp,  crocus,  and 
perennial  iiavelwort;  in  the  .Hhrubbery,  laurastinus, 
arbutus,  pyracantha,  Glastonbury  thorn,  alaternut, 
pvrus  japonica,  mezereon,  and  spurge  laurel;  and  in 
tbe  greenhouse,  hyacinth,  jonquil,  polyanthtti-nar^ 
ciftsus,  mignonette,  lily  of  the  valley,  pinlc,  rose,  tu- 
lip, geranium,  aiui  a  profusion  of  Cape  heaths. 

In  the  first  week  of  January,  earthworms  and 
some  <!pecics  of  beliddge  or  common  garden  mmh 
make  their  apfiearance ;  in  the  second  week,  the 
wagtail  appears,  and  the  redbreast,  the  mistle- 
thrush,  and  tbe  nuthatch,  oiake  attempts  at  song ; 
in  the  third  week,  the  lark  diallengee  attention;  and 
in  the  fourth  week,  some  common  house  flies  appear, 
the  hedge-sparrow  and  the  large  titmouse  sing,  aitd 
garden  snails  and  slugs  become  numerous  in  the 
warmer  parts  of  the  garden.  "  The  groves  may  be 
voiceless ;  no  gushes  of  song  ring  from  the  copse  or 
greenwood  ;  but  the  fi  ul  u  j  od  creation  is  still  active, 
and  in  many  spots  their  numbers  greatly  exceed  those 
of  spring  or  auaniMr,    Uiged  by  hunger,  mOliooa 


upon  million?.— countless  multitudes,  come  pouring 
down  upon  us  from  the  frozen  realms  of  the  owtk,  j 
where  the  aooroee  of  vegetable  life  are  complrtch  <| 
locked  up,  and  where,  consequently,  i'  i<  impo«si^.l< 
for  them  to  exist.    Amongst  these  are  vast  Duuubto 
of  the  tringa  (sandpipers),  anatida  (ducks,  •wsu, 
be.),  and  a  vast  number  <Mf  hard-billed  hirdi»  ladi  m 
fieldfares,  redwings,  &c.  The  great  Period  of  nogn. 
tion  takes  place  from  September  till  November,  u- 
cording  to  tbe  latitude  the  birds  have  suounered  ia, 
and  tbe  severity  of  weather  experienced  in  theaartlk 
But  it  is  the  web-footed  tribe  which  more  partifo- 
larly  fall  under  the  notiee  uf  the  sportsman  and  tii>' 
naturalist  in  this  month.    The  great  bulk  of  ti  t** 
visitants  have  arrived  in  November,  but  tbe  weatkr  | 
on  the  coast  being  sdll  open,  tbey  resort  to  the  md- 
1         and  mud-£kts  at  tbe  debonrh  of  larfe  rivfrj, 
where  they  live  upon  tbe  small  &>b,  bivalvfe«,  ml 
cmstacea.  which  abomd  there,  as  well  as  upoo  ik 
roor»'  tvndrr  •ilgu'  Of  Pea- weed.    The  north-^t<nJ 
winds  whieii  come  sweeping  over  tbe  ocean  at  tha 
time  drive  them  from  the  open  sea,  and  they  Hock  xt> 
the  first  land  tbey  make,  distributing  tbemsdm  k 
ditdies,  rivers,  and  awanpe,  and,  m  very  seven 
frosts,  confining  themselves  to  lari;:e  riveis  or  imtro- 
zen  springs.    Here,  tbe  sportsman,  who  hm  no  eu) 
task  of  it  at  this  seaaon,  in  the  spots  which  these 
birds  frequent,  may  occasionally  start  a  mallard,  i 
vndgcon.  a  teal,  golden-eye,  shoveUer,  pintail,  or 
other  bird,  and,  if  the  weather  bO  lUHiamUy  hsfd,  S 
wild-swan  or  wUd^oose." 

THe  JRirm.— In  January,  the  ewes  of  some  brsedi  || 
of  sheep,  begin  to  lamb,  and  require  an  unu^usl  de- 
gree <^  care.    In  storms,  deep  snows,  and  vcrv  wet 
weather,  sheep  should  be  battMOohay ;  and,  aamg 
severe  or  prolonged  frosts,  they  may  be  vcfy  adns-  , 
tageously  fed  on  cabbages.  On  enclosed  larTOwW(4 
support  stock  <  l;;i  :1y  Oil  thc  gnisse-,  and  do  not  make 
large  provision  in  tumins  or  cabbages,  such  ewes  >» 
have  m  fiirmer  yean  lambed  in  Jaaonry  diouU  be 
drawn  off  fi-om  the  flock,  and  put  into  rouen,  to  me 
early  lamb.    Cattle  which  run  loose  in  the  y«trd  or 
yards,  should  be  well  attended  to,  regularly  supplied 
with  straw  or  other  provender,  kept  upon  a  dry  sad 
clean  litter,  and  always  permitted  access  to  shin-  , 
dance  of  pure  water.    The  thrashing  should  be  « 
proportioned  to  tbe  stock  of  lean  cattle,  a»  to  tnake  | 
the  supply  of  straw  for  the  yards  always  suffiriesC  . 
:ind  yet  equally  distributed  rhrmir'inut  the  «ii<t«'f, 
Straw  for  provender  ought  lo  be  cut  into  ebaif,  awi 
mixed  with  hay ;  and  when  cattle  are  in  low  cond;-  : 
tion,  tbey  should  receive  some  more  nutritive  food,  i 
particidirlv  turnips,  cabbages,  and  wdl^ved  ken. ' 
straw,     if  any  co  <,  s  nie  to  calve  in  Janmiry.  they 
ought,  for  about  a  month  before  calving,  to  be  takes  > 
into  the  house  horn  tbe  straw^jard,  ana  baited  twict  t 
a-day  with  potatoes,  cabbages,  turnip*,  carrot?,  of  ' 
some  other  varieties  or  mixture  of  gree:i  food,   last  ; 
year's  calves  should  now  receive  hay  and  either  tor-  i 
nips,  carrots,  or  potatoes,— and  should  be  thorosgUy 
vreU-fed,  and  kept  perfectly  clean  by  neaM  of  bow: 
for,  if  otherwise  treated,  they  will  bo  arresteil  i:: 
their  growth,  and  will  not  derive  adequate  sdvaut^c 
from  even  thc  best  feeding  of  the  foUowiag  saroioer. 
Yearling  calves  should  feed  apart  from  two-yesr-oW 
steers  and  heifers, for  they  require  more  wmrislungfood- 
The  winter  fattening  of  cattle  is  at  the  busic^t  iaJtn- 
uary;  and  may  be  conducted  either  by  carrriagtimiiiM  , 
and  otiier  green  food  to  a  very  sound  and  mj  fni^  ' : 
fid  !,  or  by  placing  tbe  food  in  mangers  under  rpen  'I 
sheds  in  the  lariu-yard,  or  by  giviugitin  the  house  in  , 
the  manner  of  strict  stalUfeeding.  Tbe  first  of  these  ,  J 
methods  requires  dryness  of  climate,  sbelteredassittf  ii 
situation,  and  very  eminent  soundness  of  pastiiie,vi^  II 
hence  can  very  seldom  be  advantageously  prsctlsei? . 
and  tbe  second  and  tbe  third  require  a  promse  me  «i 
litter,  and  the  OMist  thoroogh  attenlioB  to  r* — — 


It 


■j 


Digrtized  by  Google 


CALENDAR. 


629 


and  ventilation.  January  li  ft  principal  seoton  for 
the  bringing  forth,  the  rearing,  and  the  fattenii^^  of 
swine,  yet  more  for  the  first  of  these  than  for  the  se- 
cond and  the  third.  A  sow  and  her  pi^;*  must  1'  i  «  ]  t 
in  a  stjr,  and  fed  with  dairy-vrash  out  of  cisterns,  and 
witb  potatoet,  parsnips,  cwroti,  cablMg«i,  or  other 
food  stored  for  them  in  autumn;  and  they  oiii;:ht  al- 
ways to  be  well  littered,  and  perfectly  cltai).  Though 
winter  pigs  are  often  pronounced  unprofitable,  they 
will  eertainlv  jrield  a  fiyr  return  if  ti«atcd  with  great 
,  care,  and  fra  witli  doe  regard  to  eemoinieal  Mcmmi. 

iatioiis  from  ll  i  il  liry  anil  the  store-houscs.  Lust 
i  vear's  early  pullets  begin  to  lay  about  the  first  of 
i  January,  or  even  a  few  days  earlier;  and  such  as 
I  seem  backward  (o  lay  should  be  fed  with  buckwheat 
I  or  barley. 

I      A  most  important  general  rule  in  forming  is  to  keep 
'  hones  ccmstantljr  employed;  it  is  altogether  indis^ 
pemable  In  order  to  arert  loss  frooi  die  great  expense 

of  purohiisin^;  a;  ('  fi  nling  horses;  and,  '.r.  i  n  nionth 
uf  the  year,  i-  ii  so  dillicult  of  observance,  or  tloes  it 
require  surh  multiplicity  of  accommodation,  as  in 
January.     The  soil  is,  for  the  most  part,  either 
bound  up  with  frost  or  saturated  with  moisture ;  yet 
I   when  at  any  time  open  uiui  comparatively  dry,  it  may 
be  worked  with  the  plough.    During  open  though 
wcttish  weather,  all  practicable  carting  upon  mida 
,  may  be  done,  particularly  in  communicating  with  the 
;  market-towns,  and  in  bringing  home  distunt  manuriiii ; 
.  during  frost,  tbe  cartang  of  manure  on  the  farm  it- 
1  self,  and  especiany  the  removal  of  composts,  ought 
\  to  be  performed;  and  during  either  open  or  frosty 
i  weather,  the  hriiii,nng  home  of  fuel  and  of  mineral 
'  manures,  and  cart- work  over  all  tbe  most  facile  parts 
i  of  the  farm  may  be  extendvely  practised.  January 
it  eminently  a  sert^n-;  uf  thrashing,  whether  with  ma- 
chinery or  with  the  liail;  and  it  is  also  a  principal 
i  season  for  hedging,  ditchUig,  and  draining.    See  the 
articles  TmAtsmia,  Fsbcb*,  and  DmumsQ.  In 
I  peeo^  drcnmslances,  as  when  the  weather  is  very 
open  and  genial,  or  a,  In.  :;  a  dry  January  follows  a 
wet  December,  or  when  the  land,  throughout  the 
I  preceding  autumn,  was  saturated  with  moisture,  a 
field  gowine  of  Maxagan  beans  may  be  mn.!r>  Jan- 
,  uary.    Woodlands  should  now  be  drained  and  open- 
ed ;  and  woods  and  coppices  which  are  not  valuable 
far  their  bark  noay  be  telied.    All  water-cuts  made 
in  autumn  for  keemng  arable  fields  dry  ahould  now 
be  r  xriniii  rd,  and  treed  from  obstructions  of  weeds, 
I  ice,  or  snow.     Lime-burning,  when  part  of  the  eco- 
'  noay  of  a  farm,  may  be  performed  at  any  time  in 
January,  or  throughout  the  winter.    If  snow  be  rsot 
very  deep  and  falling,  the  quarrying  of  stones  and 
the  building  of  e&dosures  for  mountaia  improvement 
I  may  proceed. 

The  SUckem  Oardm. — The  produce  of  the  open 
I  ground  of  the  kitchen  garden  available  for  January, 
comprises  potatoes,  turnips,  Jerusalem  artichokes, 
I  beet-root,  parsnips,  carrots,  borecoles,  cabbages,  sa- 
voys, cabbage-sprouts,  broccoli,  cauliflower,  spinach, 
I  cardoons,  celery,  endive,   eschalots,  horse-radish, 

1 garlic,  Of  ]i  ns,  leeks,  rocambole,  sage,  scorzonera, 
salaafy,  skirret- root,  and  thyme  i  and  that  of  the 
bofthcds  of  the  Mteben  garden  com  prises  sea^kMei  I 
asparagus,  rurura'hcr^.  lcttiicc<i,  rhubub<stdks»linilt» 
mushrooms,  mustard,  and  cresses. 
I  ^  A  amall  sowing  of  early  horn  carrots  may  be  made, 
I  in  dry  and  open  weather,  tn  the  beginning  or  middle  of 
'  January,  in  a  warm  spot  of  the  garden,  to  come  into 
use  a  little  before  the  general  s|)ririg-sown  cr(  |\  A 
small  sowing  of  short-topped  radishes  may  be  made  any 
time  in  Januarr,  and  one  of  salmon-radisbes  in  the 
l.ttter  part  of  the  month  ;  but  both  roust  be  made  in 
open  weather,  and  on  a  warm  spot,  with  exposure  to 
the  sun.    At  any  time  of  the  month,  a  little  spinach 
may  be  sown  for  early  spring  use,   la  tbe  latter  part 
j  of  tim  month,  some  eoned  |wraley  may  be  sown  for 


early  spring  use.    Toward  the  end  of  the  month,  in 
mild  weather,  strong  plants  of  any  of  the  larger  sorts 
of  cabbage  may  be  transplaiited,  cither  at  distances 
of  '2J  feet  for  full  growth,  or  at  halt  these  distances 
for  thinning.    In  the  beginning  of  the  month,  if  the 
work  hare  previously  hem  oinitted,  cabbages,  bor^ 
coks,  savoys,  and  other  brasaicas  may  be  transplanted 
to  the  head  to  produce  need.    On  any  dry  day  previ- 
ous to  frost,  such  celery  as  requires  the  operation 
should  be  earthed  up.    On  any  dry  day,  which  has 
been  preceded  by  a  little  drought,  some  of  the  largest 
endives  maybe  prepared  for  blanching.    In  the  early 
part  of  the  month,  potato  onions  should  be  planted. 
In  mild  open  weather,  small  sowings  of  any  of  the 
early  sorts  of  garden  beans  may  be  made;  and  buth 
ill  the  beginning  and  toward  the  end  of  the  momb, 
in  open  weather,  some  ground  should  be  prepared  for 
the  main  crops  of  Sandwich,  Windsor,  and  other  broad 
beans.   In  the  beginning  of  tbe  month,  a  sowing  of 
hotspur  pease  may  be  made  on  a  warm  plot  of  ground, 
to  succeed  the  sowings  of  November  and  December. 
In  dry  weather,  after  a  few  dbys  of  drought,  advanc- 
ing crops  of  autnmn  and  w^nter-so^^^l  beans  and  pease 
should  be  earthed  up.   At  various  times  of  the  month, 
hotbeds  may  be  prepared  for  cucumliers  and  melons, 
sowings  of  these  plants  may  be  made,  and  the  seed- 
lings of  previous  sowings  may  be  pricked  out.  In 
mild  and  dry  weather,  lettuces  may  be  sown  or  may 
he  trtuiiiplanted  to  force ;  aiid,  according  to  vicissi- 
tudes of  weather,  lettuces  in  frames  or  under  hoop- 
arches  must  be  laid  open  to  the  air,  or  thoroughly 
covered  from  the  weather.    At  any  time  of  the 
month,  hotbeds  may  be  made  for  forcing  asparagus, 
preiwrations  effected  for  forcing  rhubarb,  and  small 
hotbeds  made  for  mint,  tansy,  and  similar  plants. 
Throughout  the  morith,  can-ful  attention  must  be 
paid  to  mutibrooni  beds ;  and  in  suitaltle  weather, 
new  beds  may  b(>  made, — though  these  will  always 
be  inftsrior  to  beds  made  in  autumn. 

7%e  Fhiit  Garden  The  fruits  of  home  growth 

available  for  use  in  January  are  almonds,  grapes, 
chestnuts,  walnuts,  filberts,  several  varieties  of 
pears,  and  numerous  varieties  of  ap|^B. — ^in  January, 
all  previously  unpruned  apple-trees  and  prrir-trees 
upon  walls  and  espaliers  should  be  pruned;  plum- 
trees  and  cherry-trees,  on  walls  and  espaliers,  should 
be  pruned  and  nailed  s  old  gooseberry-bushes  and  cur< 
rant-bushes  should  be  pruned,  and  new  ones  may  be 
planted;  raspberry -bushes  should  be  pruned  and 
planted ;  fruit-trees,  wheth«:r  tor  walls,  espaliers,  or 
standards,  may  be  planted ;  old  standsid  fruit-trees 
should  be  pruned ;  newly-planted  fruit  trees  should 
be  supported  with  stakes,  and  have  thtir  louts  pro- 
tected by  coverings  of  litter ;  and  strawberries  may  i 
be  planted  on  a  hotbed,  to  produce  fruit  for  use  iu 
March  or  April. 

77(f  Flower  Garden. — In  open  dry  weather,  in 
January,  anemones,  ranunculuses,  tulips,  snowdrops, 
jonquils,  gladioluses,  fritlliaries,  crocuses,  hyacinths, 
bulbous  irises,  narcissuses,  and  other  similar  hardy 
or  half-hardy  bulbous  roots  may  be  planted ;  roses, 
lilacs,  honeysuckles,  and  most  other  hardy  dowering 
shrubs  may  be  planted  i  the  suckers  of  roses,  lilacs, 
and  other  hardy  shrubs  wMdi  are  most  easily  pro- 
pnL'ntt'd  from  suckers,  may  be  taken  oflF  and  trans- 
planted ;  edgings  of  thrift  or  boxwood  may  be  made 
round  beds  or  along  borders ;  hardy  trees,  whether 
ornamental  or  economical,  for  the  lawn  or  for  the 
forest,  may  be  planted ;  and  cuttings  of  honeysuckle, 
md  of  many  kinds  of  flowering  shrubs  and  ornamen- 
tal trees,  may  be  successfully  placed  in  the  ground 
for  propegation.  In  severe  weather,  whether  frosty, 
snowy,  or  excessively  rniTiy,  po*trfl  iinriculas  should 
be  placed  in  frames  or  under  mut-awnings;  fine  pot- 
ted carnations  should  be  covered  writh  glass  if  in 
frames,  or  with  mats  if  in  a  bed  of  oompost  beneath 
an  arch  of  hoops;  beds  of  hytdotha,  of  Jbic  tulips. 
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and  of  tlie  rhoiror  kind?  of  other  flavoring  bu]b« 
should  becovtTi'il  with  awning*,  ur  with  tern,  straw, 
or  long  <irj  litter;  choice  perciinial-rootcd.  hardy 
flowering  planto,  such  as  double  stocks,  dniihlp  sweet- 
willinms.  double  chrygantbemams,  male  {jiiiks,  and 
tht'  lianlicr  and  finer  verbenas,  should  be  protected; 
aud  poU  or  boxes  of  choice  seedlings  should  be  placed 
in  a  frame  or  under  glasi^es.    In  open  weather,  lawnt 
and  grass  walks  slioiild  he  polled  ai  d  frequently 
rolled ;  and  portions  of  them  which  have  been  broken 
or  too  deeply  bared,  may  be  mended  with  lifted  and 
squared  pieces  of  soond  sward  from  pasture  fields.  ■ 
— The  culture  of  greenhouse  and  hothouse  plants  is  | 
(li-;H  ;:(li'i;t,  :nit  wlioliv  on  the  >i':i'-oii  (if  the  year,  liut 
partially  on  the  intentions  of  the  gardener  as  to  pro-  i 
torting'and  forcing;  and — with  muebmore  appropri- 1 
ntt  e<s  than  could  be  done  in  the  present  artiHe — 
it  will  be  discu&scd  at  one  view  in  tbe  articles  Green- 
nomB  md  HoTBOtin. 

Phenomf Tin .^Thv  weiifhcr  of  Fehninrv"  in  anv  ore 
year  may  be  extremely  variahle;  and  that  o{  this 
month  in  different  yean  sometimes  cxbibits  the  most 
discrepant  nnd  even  opposite  chamrttT'.  In  n  f»ei»- 
eral  view,  it  is  a  litful  succession  of  frust*  iukd  iliaws, 
of  drenching  rains,  violent  storms,  and  genial  calms; 
^et  it  may  in  one  year  bo  nearly  all  stem  frost,— and 
in  another,  nearly  all  genial  and  vernal  mildness.  In 
six  years,  l^etween  1807  "IhI  18,10,  it  ^vas  intensely 
cold;  iti  other  si\,  it  was  extremely  rainy  and  tern. 
pestUoiH;  and  in  four,  it  Was  calm,  pfeMSnt,  and  com- 
paratively dry  and  warm.  The  thermometer,  in  dis- 
tricts near  London,  has  been  recorded  to  ratine,  in 
Feliriiary,  hclwcen  C'O'^  of  Fiihreiiheit  and  .'i'^  helow 
zero.  The  barometer  has  a  mean  range  of  1  '43,  and 
a  mean  beifht  of  abo«tt  29*85.  The  depth  of  nSm  is 
exreedinply  \  ariahlc,  tint  nrly  in  different  year?,  but 
in  dilftrunt  and  nearly-adjacent  localities;  and  the 
amount  of  Of  aptnmCKNI  i»  very  nearly,  if  not  quite,  an 
inch.  The  prevslUnf  winds  of  the  month,  in  severe 
sen.wns,  are  from  between  north  and  north-west; 

and  in  mild  sea^oii^,  from  hi  t  ween  south  iir.ri  west. 

The  particular  character  of  the  weather  regulates, 
in  a  great  measure,  the  classification  or  grouping  of 
the  birds  which  visit  ti^.  Wlieii  fro^t  prevails,  rmr 
rivers  and  ponds  continue  to  be  frequented  by  the 
different  kinds  of  the  duck  tribe;  and  our  shores  and 
sandbanks  are  the  report  of  innumerable  waders,  in- 
cluding the  sandpipers,  the  tolanl,  and  oCbera.  But 
when  mild  fhon^-h  ohowery  weather  prevail?,  our 
fields  are  visited  by  numbers  of  vermivorous  birds, 
and  particularly  by  peewits  and  plovers ; — and  in  the 
first  week,  larks,  throstles,  and  chaffinches  si  ip, 
eartb-wurms  appear  on  the  surface  of  the  soil,  und  j 
bees,  gnats,  and  ntinierons  small  insects  leave  their  j 
retreats  or  achieve  their  final  transformations,  and 
sport  in  the  sunbeams  and  among  the  oper^ing  vege- 
tation ;  in  Ihe  second  week,  linnets  are  mimerous, 
and  geete  bci,nn  to  lay;  in  thf*  third  week,  huu»e- 
sparrows  In  i,'ni  to  build,  and  rooks  begin  to  pair; 
and  in  the  fourth  week,  the  wood- lark  and  the  black- 
bird sing,  and  the  partridge  be^iiis  to  pair. 

In  the  first  \veek.  when  file  weatiiiT  is  mild,  and 
has  been  preceded  by  a  mild  January,  the  polyan* 
thus,  the  primrose,  the  snowdrop,  nie  violet,  the 
whin,  and  the  white  dfadr  ctfle  are  in  flower,  and 
several  flowering  shrubs,  p,irtieuUirly  the  honcy- 
sueklp,  the  elder,  and  several  kinds  of  roses  show 
bloom  ;  in  the  second  week,  the  fenwle  catkins  of  the 
1  i  hasel  appear,  and  the  dandelion  and  the  creeping 

I  crowfoot  begin  to  flower;  iri  the  third  week,  the 
^  :  catkins  of  many  of  the  willows  and  poplars  appear, 

and  the  steins  or  erown  imperials  and  early  tulips  push 
,  ;   boldly  up,  in  t'lc  nprn  p-roiinfl.  toward  their  f?owerin;; 
j  condition;  mid  in  the  lourth  week,  groundsel,  wot)d- 

I I  strawberry,  and  several  speeies  of  veronica  are  in 


flower,  and  some  varieties  of  pooeeberry -Vusif, 
peach-trees,  apricot-trees,  ajid  tLoni-tree?>,  uidtoire 
of  the  common  hedge  hawthorn,  beirin  to  expand 
their  buds. — The  most  consiiicuous  blooms,  in  lit. 
parterre,  are  crocuses,  snowdrops,  anemones,  prim- 
roses, polyanthuses,  wallflowers,  cyclamen*,  riuvt. 
mas  roses,  periwinkles,  alpine  alyasums,  perennial 
adonises,  daisies,  deflbdils,  bepotieas,  Persian  irisei, 
nnd  dnpr-tooth  \-inlets;  in  the  open  shrubbery,  Uu. 
rustinus,  daphne  uit^z^riuai,  rbududeiidroii  atrovirct^ 
cydonia  japonica,  pyrus  japonica,  phillyrea,  comeliis 
cherry,  almond,  cherry  plum,  and  Glastonbury  thorn; 
and,  m  the  greenhouse  and  conservatory,  hyacintii, 
tulips,  polyanthus  -  narcissus,  primula  verticillat*, 
pinks,  mignonette,  lily  of  the  valley,  geraniums, 
cinerarias,  roses,  some  amaryllidie.  enkianthw  quio- 
qucflora,  rhododendrons,  a7;t1:;  .  V"Hln<ias,  ranitllia*. 
five  or  six  kinds  of  acacias,  and  luaiiy  kind:*  of  C^ft 
heaths. 

7%e  Furm  Stock  ew«a  now  begin  to  Umb,  sad 

must  he  very  eareAillv  attend.    The  sbepheid 

oiiirhf.  f !iroii;;hout  (he  fainhirg  ■-easori,  to  >leep  clo*< 
to  the  flock,  that  he  may  be  ready  to  tend  and  t«>i*t 
any  ewes  which  he  sees  newr  lambiBg',  and  may.  if 
necessary,  give  the  lambs  =ome  wnrm  cow's  milk. 
The  ewes  ought  to  be  kept  away  from  wet  yards, 
and  well  attended  to  :is  to  at  once  warmth,  cleanh- 
ness,  and  proper  feeding.  Ewes  which  hare  lambed 
should  be  drawn  from  the  flock,  and  pbeed  npeD 
rouen  or  now  (.rras^  |iastiire.  Sheep  which  are  feedirit' 
on  turnips  ought  now  to  receive  oil  cake,  not  onh 
for  their  own  sake,  but  fwr  the  benefiting  of  tbe  lard. 
AH  live  stock  now  require  special  attention;  for,  in 
l-Vbruary  and  March,  they  are  usually  more  liable  to 
disease  and  dimage  than  in  any  otocr  part  «f  the 
year. 

Bcana,  pane,  vetches,  cabbages,  spring  wheat  tad 
black  oats  mav  now  l>e  sown.  Die  latter  crd 
of  the  month,  if  tbe  weather  be  open,  is  the  proper 
time  for  sowing  kohl-rabi.  Part  of  the  preparauua 
for  sowing  carrots  in  next  month  should  now  be 
made.  The  general  farm  labour,  for  tbe  econooniesl 
employmeiit  of  both  men  and  horses,  which  ww 
proper  for  January,  should  be  continued  throughout 
February,  —  ploughing  during  open  weather,  and 
tbra^hirip  and  rartirp-  durinp  fro5.t.  If  north -t-.i«t 
winds  begin  to  blow  toward  the  c'ul  of  the  mtJL'.h, 
the  paring  and  bunring^  of  grass  Jajfd,  when  the  prir. 
dple  of  it  has  been  approved  and  adi^ted,  should  u 
carried  into  practice.    Such  borders  of  ploughed 

fields  as  are  eKeuinbered  w  ith  the  eb-arii  ^'s  of  dii(  I  t> 
or  with  accumulations  of  »oil  by  tbe  plough  aud  the 
harrows,  or  such  as  are  in  any  other  way  raised  and 
trrec'iifar,  and  p«pcrially  such  as  are  overrttn  with 
laiik  weed:*  and  slragghiig  bushes,  ought  ny»  ti*  bt 
brought  into  an  orderly  condition,  clean,  level,  and 
in  perfect  keeping  with  tbe  well-tilled  expantcd 
the  general  surface  of  the  fields.   Underwood,  as  is 

the  jii  ecedi;  inotith.  may  still  be  very  profitaMj 
felled.  The  in>tant  any  field  is  thoroughly  ploughed, 
care  must  be  used  to  keep  it  free  from  ttagmit 
water  ai.ri  t>om  the  desolatifi^,'  sweep  of  heavy  r«in«, 
by  nteitfifi  of  vvalei  -  furrows.  Top  -  dressings 
wood -ashes,  lime,  malt-du.st,  or  other  appropmtf 
surface  manure,  may  now  be  spread  upon  ffu» 
lands;  but  all  such  top-dressings  ought  to  comiM 
principally  of  alknli-e  and  earthy  elements,  or  to  he 
of  a  Jinturc  which  will  sink  into  tbe  soil,  theri*  to 
undcrgfi  slow  chemical  decomposition,  and  rot  N- 
spordily  dissipated  into  aeriform  conditions  by  lyir? 
in  immediate  contact  with  the  atmosphere.  Top- 
dressinj.'s  (if  ^alt,  wood  a-hes.  soot,  or  Br»v  ^ii:  ir 
manure,  which  possess  the  double  property  of  aidu^ 
the  crop  «*d  killing  the  grub,  may  now  be  givea  abe 
to  creen  wheat. 

Urcat  rnre  ought  to  be  used  throughout  Fcbnurj 
to  keep  the  bowts  of  the  farm -yard  cMWCintly. 
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cleanly,  and  alwnAuitty  littereii ;  ond  if  the  slock 
of  straw  or  other  litter  upon  the  farm  itself  appear 
to  be  insufficient  or  stinted  in  ffuaiitity.  a^'reeinent 
ought    immediately   tcj  be   made   witii   ^-omv  more 

Srovideot  neighbour  for  a  r^ular  weeklv  supply, 
(roken  ^cei  in  boggy  or  iwaropy  rituanons,  may 
now  be  mended  with  truncheons  of  uUler  or  of  the 
most  suitable  kind:^  of  willow  or  nopUr;  and  either 
narrow  belts  along  the  lidw  of  lutm  ocdgei*  or  apota 
and  expanses  of  such  open  swannpy  ground  as  cannot 
speedily  be  drained  and  tilted,  may  now  be  planted 
with  osiers  and  other  »ort8  of  willows.  Irrigated 
meadows  now  require  nice  attention;  for  if  the 
water  be  permitted  to  overflow  tbem  for  many  days 
in  y-ii-cc  -ion,  a  white  scum  of  a  nature  very  destruc- 
tu  Uie  grass  is  generated;  and  if  the  water  be 
then  turned  oiT,  and  the  land  exposed  ia  its  wet  state 
to  %  itigbt  of  severe  froat,  »  larse  proportioo  of  the 
tender  gnm  will  be  destroyed.  If  a  fanner  have  any. 
where  ii  pieee  of  \ery  deeji,  rieli.  dry.  !^ound,  friulile, 
sandy  iauui,  very  deeply  ploughed  in  autumn,  and 
thoroughly  pulverised  and  mellowed  by  the  action  of 
tlje  \\-inter's  frost,  Le  nniy,  in  favourable  weather,  about 
the  l'2lh  of  February,  »ow  it,  if  he  pleases,  with  pars- 
nips,— the  most  valuable  of  all  the  routs  whU  h  a 
farmer  can  cultivate.  If  land  designed  for  a  potato 
crop  be  tolerably  dry,  even  tbougb  it  was  well  tilled 
in  autumn,  it  u.ay  now  receive  a  (il<jugltii;i,'  prepar- 
atory to  the  planting  of  the  crop  in  the  beginning  of 
March.  Tbo  lime>kilD  may  be  plied  in  any  part  of 
February;  and  lime  may  be  carted  iind  spread  when- 
ever the  carts  can  iiiuve  vvittiuut  damage  to  wet 
soiU.  The  eropping  of  pollards  for  fuel  should  cease 
toward  the  end  of  February.  The  lowiiw  of  sainfom 
•bould,  if  posaibic,  be  completed  in  February,  and 
ought  never  to  be  deferred  beyond  tbe  beginung  of 
Alarch. 

The  Kitchen  Garden  The  pro<lucc  of  the  natural 

ground  of  the  kitchen  garden  available  for  use  in 
February  comprises  potatoes,  turnips,  par^nips,  car- 
rot boreeolesi,  culdiuf^es,  savoys,  broccoli,  Jerusalem 
artichokes,  beet- root,  alexandera,  celery,  chervil, 
parsley,  salsafy,  sage,  loorsonera.  endive,  sorrel, 
e.-chalot,  lettuce,  carlic,  onion?,  Ireks,  hor.-<e-rad)sh, 
and  rocambole ;  uid  that  of  the  hot-bedt>  or  forcing 
appUances  of  the  kitchm  garden  comprises  rhubarb, 
radishes,  sea  •  kale,  cresses,  mint,  kidney  •  beans, 
asparagus,  mustard,  cucumbers,  and  mushrooms. 

Alxiut  the  nnddle  or  Intter  end  of  February,  cab- 
bages, borecoles,  and  savoys  should  be  sown  for  use 
in  July  and  in  atitumn.  In  any  time  of  tbe  month, 
when  the  weatlier  is  o|)en,  the  autumn  sown  cab- 
bages and  other  hardy  garden  bia>»icii  may  be  tnins- 

C) anted  to  their  iinal  t^ii  uation.  In  dry  open  weather, 
kte  and  strong  celery  should  be  earthed  up ;  and  in 
the  latter  part  of  the  month,  a  small  sowing  of  up- 
right i*oIi(i  celery  may  be  nude,  on  a  uarni  t)or(ier, 
for  au  early  crop,  iiuth  ia  the  beginning  and  iji  the 
latter  part  of  the  month,  sowtags  may  be  made,  in  a 
warm  border,  of  short -topped  radish  and  salmon- 
radish.  In  the  beginituig  ol  the  month,  spinacli  way 
be  sown;  and  throughout  the  month,  advancing  crops 
of  it  should  be  tbuined  and  well  weeded.  In  the 
beginning  of  the  month,  cot  lettuces,  for  forward 
growth,  nuiy  be  sown  in  a  frame;  in  the  middle, 
several  sorts  may  be  sown  on  a  warm  border;  and 
in  the  end,  in  mild  weather,  seedlings  in  fivnes 
vhuuld  be  thinned,  and  the  thinidngi;  planted  in  the 
upcn  ground.  In  the  latter  part  of  the  month,  an 
early  crop  of  carrots  and  the  iMin  crop  of  parsnips 


and  of  beets  may  be  sown,  the  remnns  of  last  year's 
crops  drawn  and  stored,  and  a  ibw  of  them  trans- 
planted two  f(  et  asunder  to  run  to  seed.  In  the 
middle  or  toward  the  end  of  the  month,  onions  and 
leeka  may  be  sown.  In  open  weather,  successions 
of  pnsr  and  beans  may  be  sown,  and  advancing  crops 
nju&l  be  earthed  up.   In  the  latter  part  of  the  month, 


thyme,  salsafy,  hyssop,  scorzonera,  savory,  marjoram, 
and  parsley  may  be  !<own ;  and  at  any  time,  in  mild 
open  weatiier,  borage,  angelica,  coriander,  chervil, 
lovdf^'e.  bumet,  and  other  >iniilnr  plants  may  be  sown, 
and  garlic,  rocorabole,  and  eschalots  may  be  planted. 
In  the  latter  part  of  the  month,  and  on  a  warm 
border,  a  few  potatoes,  for  an  early  crnji,  may  be 
planted,  and  some  early  Dutch  turnips  may  iie  sown. 
In  any  open  weather,  h<me-ndish  and  liquorice  may 
be  planted. 

In  the  end  of  the  month,  on  a  slight  hotbed,  some 
early  white  broccoli  n  ay  1"'  sown.  In  the  be^dn- 
iiing  or  middle  of  the  month,  the  raising  of  early 
melons  and  cuewnbers.  may  be  commenced  or  re- 
peated: the  plants  of  former  ^sowings,  if  they  have 
CH-ap^d  injury,  should  be  pricked  out  and  planted  in 
larger  and  6nal  hotbeds;  and  all  s^ound  and  rooted 
plants,  if  hitherto  uotopped,  should  now  be  jiruned 
of  the  top  of  their  first  ninner-bud.  At  vay  time  of 
the  moiiili,  1  titbeds  may  be  made  for  forang  aspa- 
ragus, or  for  the  raising  of  early  kidney-beans ;  and 
throughout  the  month,  nmshroom-beds  must  be  well 
protcftid  f'l  11  t-u^t  and  heavy  rains.  Tr,  nil  nnld 
weather,  cauliiiower  plants  in  frames  should  receive 
perfectly  free  airing;  and  in  fine  settled  weather 
toward  the  end  of  tbe  month,  a  £bw  of  tbe  strongest 
may  be  transplanted  to  their  final  ritoation  in  the 
open  ground.  Weekly,  in  cucumber  frames,  or  to- 
ward the  end  of  tbe  month  on  warm  borders  in  the 
open  ground,  cresses,  radishes,  and  other  small  salad 

phn.ts  may  be  sown. 

The  I-'niit  (iiiriiin.  — The  prjiicijteil  home-grown 
fruits  avuilable  tor  use  in  February  arc  filberts,  wal- 
nuts, chestnuts,  almonds,  and  some  kinds  of  pears 
and  apfdes.  In  February,  tbe  pruning  of  standard 
fruit-trees  tiiay  at  iiny  iin:e  be  attended  to;  the 
pruning  uf  pear-trees  and  apple-trees  on  walls  and 
espaliers  ought  to  be  computed;  the  pruning  of 
vines  ought,  a%  early  as  possible,  to  be  performed; 
and  the  pruning  uf  raspberry,  gooseberry,  and  cur- 
rant bushes,  if  previously  uiiatti  nded  to,  should  now 
be  speedily  done.  In  this  month  also,  gooseberry  and 
currant  plants  may  be  propagated;  a  few  potted  early 
green  gooseberry  bushes  may  he  placed  in  the  forc- 
ing-house; strawberry  plantatiout^  ehould  be  cleared, 
and  sprhig-dressed;  all  sorts  of  hardv  fruit-trees  may 
be  planted ;  newly  planted  standard  iruit>trees  should 
be  supported  with  stakes ;  fruit-tree  and  fruit-bush 
borders  sliould  l)e  di^'fied  and  neatly  dressed;  fruit* 
trees  on  hot  -  walls  or  within  bouses,  particularly 
cherries,  plums,  peaches,  apricots,  nectarines,  figs, 
and  viiic«,  may  he  steadily  and  constantly  forced; 
the  seeds  of  apples,  ptars,  plums,  cherric^,  lUid  other 
hardy  fruit  may  be  sown  for  raising  grufting-stocks ; 
new  plantations  may  be  made  uf  stocks  to  graft  and 
to  bud  upon;  grafting,  in  any  of  its  aeveral  methods, 
may  be  coininenced,  in  mild  weather,  in  the  latter 
part  of  the  rountb}  and  sy ringings,  sweepings,  and 
washings  of  fruit-trees  may  be  practised  ror  the  de- 
strttrtion  of  insects. 

The  Flower  Garden. — Toward  the  end  of  Feb- 
ruary, in  dry  and  mild  weather,  many  kinds  of  hardy 
annuals  may  be  sown  in  the  open  ground,  particu- 
larly adonis  floa,  lavatera,  mallow,  sunflower,  hawk- 
weed,  sweet  pease.  1  j;  ;  les,  Venus'  looking-glass, 
rocket  larkspur,  dwarf  lychnis,  Venus'  navel  wort, 
Lobel's  catchfly,  candytuft.  Convolvulus,  di^seis, 
cerinthe,  echium,  nigella,  poppy,  scorzonera,  nastur- 
tium, and  ten  weeks'  stock ;  and  so  early  a.^  the  nnd- 
die  of  the  month,  such  tender  annuals  as  cockscombs, 
balsams,  tricolors,  and  capsicums  may  be  sown  upon 
hotbeds. — In  severe  weather,  whether  fWisty  or  ex- 
cessively rainy,  beds  of  the  choicest  bulbous-rooted 
plants  should  be  protected.  In  the  beginning  of  the 
HMmtb,  some  choice  aimuals  for  early  blooB,  may 
be  sown  in  pots,  and  placed  in  the  hofhnu^e;  and 
some  {Kits  of  pinks,  sweet williams,  carnations,  ane- 
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moncs,  hyacinths,  and  other  favourite  hardy  peren- 
niaU,  whether  tlbrout>-ruot<:d,  bulbous,  or  tuberous, 
may,  for  earlv  bloom,  be  placed  either  in  the  hot- 
house or  in  hotbeds.  In  mild  and  open  weather, 
hardy,  herbaceous,  fibrou6.rooted  plants,  whether 
biennials  or  prn  riidals,  such  as  stocks,  rockets, 
saxifrages,  bepaticas,  violets,  jHinmes,  gentians, 
phloxes,  moonhoods,  potentflh,  and  eolambine, 
may  be  transplanted  to  any  situation  where  they 
are  warjted,  and,  in  most  instances,  may  be  freely 
separated  into  portions  by  the  parting  of  the  root- 
clods.  Such  auricula  plants  as  are  in  pots  should  be 
dressed;  and  such  choice  ones  ns  are  in  the  open 
ground  .-liould  he  protertod  by  UiR\<  or  glass  from 
severe  weather.  The  seeds  of  auricula,  polyanthus, 
and  otiier  primate,  may  be  sown  either  in  pots,  in 
boxes,  or  in  a  very  warm  and  well-sbeltered  part  of 
the  open  border.  lu  mild  weather,  about  the  end  of 
the  mmtht  plwti  of  ovnatlons  and  pinks,  raised 
from  layers,  may  be  removed  and  planted.  In  any 
open  weather,  most  kinds  of  hardy,  flowering,  deci- 
duous shru})s,  such  as  roses,  spirocas,  lilaes,  jasmines, 
sumachs,  laburnums.  Guelder-roses,  eistuses,  honev- 
■uckles,  robinias,  and  scores  of  others,  maybe  safuy 
triins[)la:ited  ;  the  pruning  of  dowering  evergreen 
tiLrubs  may  still  be  uttended  to,  but  ought  now  to 
be  brought  to  a  close  ;  and  both  the  planting  of  new 
edgings  to  beds  and  borders,  and  the  mendiiig  of  fljaps 
in  old  ones,  whether  of  box,  thrift,  doable  daisies, 
nonc-so-pretty,  gentiana  verna,  or  other  plants,  may 
now  be  most  successfully  and  neatly  performed. 
Throughout  the  month,  lawns  and  grass  walks 
ought  to  be  kept  perfectly  clciin  ;  and  in  dry  open 
weather,   they  should  be  repeatedly  polled  and 

railed. 

Mabch. 

Phenomena. — March  is  usually  characterized  as 
the  windiest  month  in  the  year ;  yet  it  very  fre- 
quently partakes  of  the  same  fickleness,  uncertainty, 
and  contrasts  of  character  as  February.  Storms  and 
strong  gales  occasionally  blow  at  all  times  of  the 
month  i  and  tempestuous  winds,  which  are  popularly 
though  very  absurdly  designated  equinoctial  gale^ 
very  often  oeeur  between  we  17th  and  the  S4tli,  and 
not  Reldom  between  the  24th  and  the  end.  Fierce 
storms,  accompatiied  with  destructive  snowdrifts, 
have  likewise  repeatedly  occurred  during  the  first 
week  of  the  month.  In  most  years,  the  prevailing 
wind  blows  from  the  north-east,  and  is  keen,  cut- 
ting, unhealthy,  dry,  and  powerfully  evaporating; 
but  in  other  yeats,  it  blows  from  the  south-west, 
and  Is  aeeompuiied  with  exeessive  rains.  The  ther- 
mometer has  a  mean  height  of  42°,  and  usually  ranges 
between  27^  and  CU°,  but  has  been  known  to  fail  so 
low  aa  6^,  and  to  rise  ao  high  as  TO^*.  The  extra- 
ordinary minimom  temperature  of  5°,  however,  oc- 
curred in  1845;  and  the  minimum  of  previous  years, 
so  fur  as  known  to  record,  wa>  IT"*.  The  barometer 
bas  a  mean  range  of  1  '30,  and  a  mean  height  of  2d '87. 
The  probable  depth  of  run,  upon  an  average  of  many 
years,  is  1  ^  inch  ;  and  the  probaUo  mean  evapora- 
tion i.s  1'3  inch,  or  very  nearly  equal  to  the  depth  of 
rain. 

In  the  first  week  of  March,  the  bay-tree,  and  two 
or  three  species  of  willow  and  of  poplar,  are  in  blos- 
som, numerous  species  of  cone-beanng  trees  are  in 
full  flower,  and  hawthorns,  poplars,  gooseberry- 
bushes,  and  various  other  trees  nid  shrubs  are  green 
with  young  foliage  ;  in  the  second  week,  crocuses, 
hcpaticas,  and  numerous  urimulie,  are  in  flower,  and 
the  elder,  the  pilewort,  the  honeysidUaii  the  creep- 
ing crowfoot,  and  some  kinds  of  rases  are  in  leaf; 
and  in  the  third  week  and  fonrtt  week,  a  multitude 
of  shrubs  and  herbs  are  covered  with  foliage,  and  a 
comparative  profusion  of  sprir^-flowering  plants  are 
in  bloofls.  The  most  coDspieaoiis  dowois  of  tike 


month  are,  in  the  shrubbery,  mezereon,  dauriin 
rhododendron,  small-calyxed  rhododendron,  almood, 
cvdoaia  japonica,  mahoola,  manna-ash,  ooraefisn 
cnerry,  sea  buckthorn,  scarlet  -  flowering  maple, 
peach,  spurge  laurel,  and  Spanish  traveller's-joy;  tt 
the  parterre,  wallflowers,  violets,  auriculas,  polysn- 
thuses,  primroses,  anemones,  crocuses,  cydaoiiBDi, 
erawifeimperials,  daffodils,  daisies,  dogV>toolh  vio- 
let, pilewort,  sr|uills,  ranunculuses,  van-thol  tulip*, 
hyacinths,  hepaticas,  gentians,  Persian  irises,  aad 
various  others ;  and  in  the  greeahoooo  aad  eoaserf»' 
tory,  jonquils,  pinks,  carnations,  numooos  amaiyl- 
lidae,  honeysuckles,  roses,  polyanthus-narcissus,  kaU 
mias,  rhododendrons,  camelliaist  lilacs, 
heaths,  and  many  others. 

In  the  early  parts  of  Ifardi, 
and  snails  engender,  the  small  tortoise-shell  butter 
tiy  appears,  and  the  tomtit,  the  ring-dove,  the  white 
wagtail,  the  jackdaw,  the  yellow  wagtail,  and  the 
brown  wood-owl,  attract  attention  by  either  thdr 
appearance,  their  song,  or  their  peenlmr  babits;  b 
the  middle  parts  of  the  month,  numerous  flies  ap- 
pear, the  turkey-cock  gobbles,  and  the  marsh  tit- 
moose  begins  ms  song;  in  the  latter  part  of  the 
month,  the  common  flea  appears,  the  field  cricket 
leaves  its  retreat,  the  yellow-hammer,  the  goldfio^ 
and  the  green  woodpecker  sing,  and  the  rook,  the 
raven,  and  the  house-pigeon  build  their  nests ;  and 
throughout  the  month,  the  redwing,  the  woodco^ 
the  fieldfare,  the  palmipedes,  and  some  others  of  our 
visitors,  leave  our  shores,  and  pass  away  to  the 
shores  of  the  Baltic,  to  Norway,  to  Sibom,  aad  to 
the  cold  parts  of  North  America. 

The  Farm. — In  March,  all  sheep,  whether  ewe». 
hunbs,  or  fatting  sheep  require  to  be  extremely  well 
kept;  Cor  if  they  be  msuflkiantly  fed  or  careleady 
tended  at  tUs  season,  sH  the  money  previoudv  ex- 
pended on  them  will  be  nearly  thrown  away.  Cwes, 
in  particular,  ought,  previous  to  lambing,  to  be  fed 
on  carrots,  mangel-wurzel,  and  bav,  and,  after  htA- 
ing,  to  be  transferred,  along  witn  their  young,  to 
sound  new  grass;  and  they  should  be  kept  in  s 
warm,  dry,  well  sheltered,  and  perfectly  clean  con- 
dition.   Throoffhoat  the  month,  all  cowa  and  lean 
and  young  cattle  should  be  kept  dose  fat  ^  fum- 
yards,  and  on  no  account  allowed  to  wander  over 
any  of  the  fields ;  for,  when  they  find  their  way  into 
a  grass  field,  they  not  only  break  the  sward  and 
make  a  waste  of  manure,  but,  by  obtaining  a  mouth- 
ful or  two  of  sweet  young  gra.s.s,  contract  a  repug. 
nance  to  the  dry  and  somewhat  artificial  food  of  the 
yards.   All- cows  and  marcs  which  have  qnite  re- 
cently prodoeed  young,  should  be  earefully  rad  nieely 
attended  to,  for  food,  for  shelter,  and  especially  for 
ventilation  and  thorough  cleanliness ;  and  all  yard- 
fed  or  stall-fed  fiitting  beasts  should  be  well  cored 
for  as  to  food,  water,  and  litter.    Colts  should  re- 
ceive hay;  and  horses  ought  to  be  constantly  on  fall 
work,  and  daily  receiving  a  full  allowance  of  hay 
and  corn.    **  March,"  says  Arthur  Youiw,  '*  is  a 
month  in  whieh  carrots  are  in  fiill  perfeomm :  they 
have  now  evaporated  much  of  their  moisture,  and 
en.sily  bend  in  the  hand,  being  as  it  were  withered. 
Then  every  ounce  is  nourishment,  and  they  are  foOy 
as  hearty  as  oat« ;  insomuch  that  horses  that  have  had 
a  month's  carrots  will  refuse  oats.    To  provide  this 
rout  ill  ample  quantity  for  February,  March,  sad 
April,  is  au  object  that  ought  never  to  be  omitted'' 
Poultry,  during  March,  require  modi  atteates 
their  boxes  or  lockers  should  be  so  often  replenished 
with  hay  or  strawastosecure  perfect  cleanliness;  their 
houses  should  be  80  deansed  and  lime- washed  m  to 
be  kept  free  from  vermin;  their  supplies  of  com, 
buckwheat,  boiled  potatoes  or  other  iood.  should  be 
good  and  regular ;  and  free  access  ought  to  be  con- 
stantly afforded  them  to  a  gravelled  yard,  to  dean 
water,  and  to  a  range  over  grsss. 
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If  the  soil  or  situation  of  a  farm  be  unsuitod  to 
the  sowing  of  barley  iji  February,  or  if  the  turnips 
oo  tli«  field  intended  for  it  were  not  eaten  by  sheep, 
or  drawn  and  carted  in  mfldent  time  to  aduit  of 
February  sowing,  ilarch  ought  to  be  the  principal, 
snd  if  possible  the  sole  period  for  the  sowing  of  bar- 
ley ;  for,  all  other  drcunutances  being  equal,  bar* 
ley  sown  in  March  will  alwavs  be  a  better  crop  than 
barley  sown  at  a  later  period.  March  excels  every 
other  season  also  as  a  seed-time  for  white  oats  ;  and 
the  early  part  of  it  competes  with  the  latter  part  of 
FdHwnr,  the  ehaiaeter  of  being  the  beet  aeM  tbne 
for  stiinfoin.  All  sorts  of  pcHso  not  sown  in  Feb- 
ruary should  be  sown  in  March  ;  bvms  and  pariinips, 
if  prevented  bv  advene  weather  from  being  sown  in 
Febmary,  oagot  now  to  be  sown  without  delay ;  and 
sueeeerive  crops  of  tares  or  vetches  ought  likewise  to 
be  80%%'n.  Anytiuu'  in  March  will  suit  for  nowing 
carrots ;  and  the  ktter  part  of  the  nuMitb,  after  some 
daja  of  dry  weather,  is  suitable  for  planting  pota> 
roe<.  At  anytime,  in  favounib!*-  '.vpfither,  Icohl-rabi 
may  be  sown  for  transplanting  \n  June;  in  the  be- 
ginning or  middle  of  the  month,  lentils  maybe  iown; 
aft  anj  time^  in  tolerable  weather,  chicorf  nay  be 
town,  and  mangaUwiinel  dibbled  in ;  and  about  the 
inid  lK  (  f  the  month,  woad,  if  it  should  ever  again 
come  into  requisition,  may  be  sown. 

The  labours  of  the  bam,  for  the  supply  of  straw 
♦  o  the  yarfl.  a'ui  of  rtirri  Ui  the  market,  are  Continued 
throughout  March  trorn  JaJiuary  and  February.  I  hc 
nsqtmite  tUlsge,  whether  entire  or  fimshing,  for  the 
variona  aowingi  whidi  we  liave  mentioned,  requirea 
to  be  perfermeid.  Tiie  turnip  fidlow  should  now  be 
thorou^i^bly  stirred,  cleaned,  and  pi;lv,  i  ^/cd  with  the 
grubber.  The  rising  wht^at  crops  ought,  without 
any  delay,  to  be  cleaned  and  stimulated  by  scarifying 
or  hand-hoeing.  All  newly  ploiiL'fu  d  or  newly  ^own 
tields  bhouid  be  immediately  \vuU«  lurrowed  with 
tbe  plough  and  scoured  with  the  spade.  The  water 
ahonld  be  taken  off  irrigated  meadows  for  abowt  a 
week  in  dry  weather,  in  order  to  aUow  the  sward  to 
become  sumciently  firm  to  bear  the  tread  of  >heep ; 
and,  if  tbe  first  week  of  feeding  upon  these  meadows 
shotild  prove  cold  or  rainy,  a  little  hay  should  be 
^iven  to  the  ewes  in  the  evening  to  intermix  with 
their  moist  food.  Special  efforts  should  be  made  in 
March  for  destroying  molc.^.  Top- dressings  may 
now,  as  in  February,  be  given  to  green  wheat.  The 
bttnAqi  part  of  the  opermon  of  paring  and  burning 
may  now  be  conductnl  nn  any  scale.  The  only  rrope 
for  which  composts  and  farm-vard  dimg  should  now 
be  carted  are  potatoes  and  cabbages.  Mw^  is  tbe 
^season  for  the  nice,  intricate,  and  operose  work  of 
planting  hops.  Grm»  and  clover  fields  intended  for 
mowing  ought  now  to  be  stone-picked. 

JStoftsa  Gordm. — The  produce  of  the  natural 
^rouDd  ti  the  kitchen  garden  available  for  use  in 
March  compri.sr^  [  otuJoos,  turnips,  carrots,  parsnips, 
«abbi^es,  savoyii,  borecoles,  eabiwge-sprouts,  garlic. 


leeks,  alemnden,  asnaragns*  thyme,  water- 
cress, borse-radish,  rocambole,  sage,  salsafy,  broc- 
coli, borage,  endive,  cress-parsley,  beets,  eschalots, 
l)alin,  cardoons,  burnet,  celery,  rl  ;vil,  marjoram, 
ndnt,  com-saladt  Jerusiiem  artichokes,  savory,  let> 
tnces,  spinadi.  flea-Ule»  seoraonera,  and  sorrel ;  and 
the  pro<lure  of  hotbeda  OT  other  forcing  appliances  in 
tbe  kitchen  garden  inelndes  pease,  early  potatoes, 
rhubarb,  cresses,  aspangna,  lettuces,  kidn^^beans, 
mustard,  mushrooms,  and  cucumbers. 

In  March,  transplant  all  kinds  of  hardy  brassies ; 
transplant  to  the  open  ground  riiuliflowt  r  -rL(!lii  l,-- 
from  frames ;  sow  in  the  open  ground  cabbages,  sa- 
voy*, boreeeles,  broeeoli,  lettoee,  qtiaadi,  onions, 
leeks',  parsnips,  carrots,  radishes,  beet.,  asparntru<;, 
pease,  beans,  turnips,  celery,  chervil,  coriamicr, 
nanlny,  boiafe,  fimael,  dary,  orache,  dill,  bugloss, 
'    marigold,  sorrel. 


skirreti,  cardoons,  burnet,  savory,  hyssop,  marjoram, 
and  thyme;  sow  in  slight  hotbeds  caulidowcr,  purs- 
lane,  basil*  capsicums,  love-apples,  andkidnejr-beansi 
dresa  beds  of  asparagus  and  plantations  of  artichokes; 
earth  up  pease  and  heiuis ;  plant  aspamgns,  artichokes, 
rosemary,  lavender,  rue,  wormwood,  cMves,  mint, 
potatoes,  and  Jerusalrai  artidMkeaj  nd  aunalaia 
proper  heat  upon  growing  melons  and  cucumber^— 
transplant,  to  new  hotbeds,  in  the  beginning  of  the 
month,  the  seedlings  of  melons  and  cucumbers  sown 
since  the  latter  part  of  Januarv, — make  in  either  old 
or  new  hotbeds,  in  any  time  or  the  month,  new  sow> 
ings  of  melons  and  cucumbers  for  transplanting  into 
beds,  and,  in  the  latter  part  ot  the  month,  new  sow- 
ings for  planting  under  hand  or  bell  glasses. 

TTtt  Fruit  Garden  Tbc  home-grown  fruits  avail- 
able for  use  in  March  are  few  hi  number,  and  eonrist 
principally  of  apples,  pears,  walnuts,  filberts,  cliest- 
nute,  and  almonds  from  last  year's  harvest,  and  forced 
strawberrici  from  hotbeds— In  March,  prune  fig* 
trees,  filbert-tcecs,  apricot-trees,  peach-troes,  nec- 
tarine trees,  and  vines ;  protect  the  blu»sums  of  apri- 
cot-trees,  peadi^trees,  and  nectarine-trees;  propa- 
gate fig-trees,  vines,  filbert-trees,  walnut>treea,  and 
diestnut-trees ;  plant,  early  in  the  month,  sH  sorts 
ofhardy  fruit-trees,  which  were  omitted  to  be  planted 
at  tbe  more  proper  season ;  train  and  prune  voung 
wall  and  espalier  trees  of  apple,  pear,  plum,  cherry, 
peach,  and  apricot;  prune  such  gooseberry  and  cur- 
rant bushes  as  were  omitted  to  be  pruned  in  tht 
preceding  month  ;  dress  such  strawberry  plantations 
as  were  previously  neglected ;  continue  the  forcing  of 
Ihdt-trees  on  hot  walls ;  give  liquid  mamnre  to  young 
\-ines.  peach-trees,  and  other  tender  fruiting  shrubs 
mid  trees  in  pots ;  graft  apple-trees,  pear-trees,  plum- 
trees,  cherry-trees,  and  other  kinds  of  fruit-trees; 
=?ir.rten  the  shoots  of  grafted  or  budded  fruit-trees  of 
a  year  a  growth  ;  and  tinish  the  present  year's  plant- 
ing of  fi-uit-tree  stocks  for  grafting  and  budding. 

7%«  Flower  Crordm.— Such  tender  aiuiuals  as  were 
sown  in  February  should  now  be  pricked  out,  and 
set  in  new  hotbeds,  or,  in  a  few  instances,  in  pots. 
Most  kinds  of  tender  annuals  may  be  sown,  at  any 
time  of  the  month,  upon  hotbeds.  Half-tender  an. 
nuals  should  be  soviii,  about  the  middle  of  the 
month,  on  slight  hotbeds.  All  kinds  of  hardy  an. 
nuuli  may  be  sown  in  mild  weather,  and  some 
kinds  in  even  coldish  weather,  upon  tbe  open  bor- 
ders.  Choice  hardy  perennial  plants  in  pots,  such 
as  carnations,  cim|)afiulas,  and  auriculas,  should  be 
dressed  and  receive  Aoaie  fresh  soil.  Choice  auriculas, 
tttlipi,  hyacinths,  ranunculuses,  and  anemones,  in  the 
open  ground,  should  be  protected  from  frosts,  keen 
winds,  and  excessive  rains.  Very  fine  hyacinths, 
with  close  spikes  and  ample  petals,  in  the  open 
ground,  should  be  supported  with  sticks,  and  spe- 
dally  protected.  Layered  carnations  and  other  lay. 
ered  plants,  which  were  not  attended  to  in  February, 
should  now  be  removed  and  transplanted.  The 
planting  of  anemones  and  ranunculuses,  for  the  pre- 
sent year,  should  now  be  completed.  Most  kinds  of 
hardy,  perennial,  fibrous-rooted  plants  may  be  lifted, 
and,  if  necessary,  have  their  root-ilod  divided,  to  fill 
vacancies  in  the  borders,  or  to  etfect  an  improved 
(fistribntion  of  heights  and  colours.  Most  kinds  of 
hardy  biennials  and  librous-rootcd  perennials  may,  in 
the  latter  part  of  the  month,  be  sown  in  the  open 
ground.  The  digging  and  dressing  of  the  ground  in 
shrubberies,  and  die  prunins  of  all  kindb  of  evergreen 
and  Howerfng  shmbs.  dioidd  be  completed  early  in 
the  ijioiith.  The  transplanting  f  t"  Trnnv  kinds  of  de- 
ciduous flowering  shrubs,  as  roseti,  lilacs,  dogwood, 
dwarf dnaond,  double-flowering dierrT,giield«r*f«ee, 
spiroeas,  sumach,  honeysuckle,  candleberry  myrtle, 
gnowberry,  and  laburnum,  may  still  be  safely  effected ; 
and  edgings  of  box,  thrift,  [Mi  k-.  double  daisies,  or 
none-80-pretty  may  still  be  planted.   Dahlia  tubers 
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may,  lu  the  latter  part  of  the  month,  be  planted  on  a  \ 
mild  hotbed  or  in  the  bark-bed  of  a  hothouse.  New  | 
lawns  or  grass  walks  may  be  made ;  gravel  walks 
o«if  ht  to  M  kept  perfectly  clean ;  edgings  ought  to  be 
shaped  into  |>erfect  regularity ;  bordtTs,  ht  d'-,  and 
walks  ought  to  reeeire  a  general  spring  dressing ;  and 
the  whole  garden  ought  to  be  cleaned,  dresoed,  and 
deeoratiid  into  the  finest  possible  order. 

April. 

Phmt'tnirnn.  —  April  is  uoiially  characterized  m  a 
mo^ith  (it  altcrnaif  -l  owers  and  gunshine ;  and  it 
ciiii:ii.Mitly   lartakes  of  the  fickleness  of     ir -^i.  hut 

I     lias  far  k'^»  uindiness,  and  more  sudden  ansl  froijnent 

i  vii  i>situdes.  The  April  of  many  year-  i-  constantly 
showery;  and  that  of  most  is  more  or  less  showery ; 
yet  that  of  a  few  is  constantly  or  almost  wholly  fair 
and  sunsliiny.  Some  days  of  the  April  of  most  years 
are  vfry  warm,  and  others  very  cold;  and  not  a  few 
of  even  the  warmest  days  are  followed  by  frosty 
.  nights.  The  thermometer  has  a  mean  height  of 
about  46°  ;  it  usually  ranges,  during  the  month,  be- 
I  tween  J^^  and  f'JS^  ;  it  lias  Ih-cii  known  to  fall  so  low 

;  as  20°,  and  to  rise  so  high  in  the  shade  as  61° ;  and 
it  sometiaies  makes  a  range  within  twenty>four  hours, 
or  rather  between  2  oVlocb  p.m.  nnd  midrif^Lt,  of 

I  not  less  than  45°.  A  large  projwrtion  of  the  uiuitth 
is  sometimes  swept  mrith  keen  easterly  winds.  The 
barometer  has»  mean  height  of  29*81,  and  a  mean 
range  of  1  '25.  The  depth  d(  rain,  on  an  average  of 
many  years,  is  aluiit  1*8;  and  the  quantity  of  evapo- 
ration is  about  2*2. 

The  succession  of  the  leafing  of  trees  is  a  much 
more  cxtpii«!ivf  and  tnterrsting  subject  of  observation 
ill  April  than  in  ajiy  ulher  montb.  A  few  of  the 
most  common  species  of  shrubs,  fruit-trees,  and  fo- 
rest-trees, were  observed  by  StilUngileet  to  leaf  in 
Norfolk  as  follows: — on  the  1st  of  April,  the  birch 
and  tlie  weepi'it,'  \in'o\v;  on  the  Hd,  the  ra-plu  rry 
and  the  bramble;  on  the  4th,  the  brier;  on  the  (jth, 
the  plum,  the  apricot,  and  the  peach ;  on  the  7tli,  the 
filbert,  the  sallow,  and  the  alder;  on  the  Htlj,  the 
sycamore ;  on  the  10th,  the  elm  and  the  quuiee ;  on 

[  j  the  llth,  the  marsh-elder;  on  the  12th,  the  wych 
elm;  on  the  13tb,  the  hornbeam  and  the  quicken- 
tree;  on  the  14th,  the  apple-tree;  on  the  16th.  the 

I  abele  and  the  chestnut;  on  the  18th,  tlie  oak  ;  on  the 
19th,  the  lime;  on  the  21st,  the  maple,  tlie  plane, 
the  walnut,  the  beech,  the  robinia,  and  the  black 
poplar;  and  on  the  22d,  the  ash  and  the  Carolina 
poplar.  Around  I^ondon,  in  the  early  part  of  the 
month,  primula",  open-ground  liyaeinth-,  i:ejitianella, 
ground-ivy,  evergreen  candytuft,  pulmonaria,  and 
most  fruit>shruhsandfroit.trees  are  in  flower;  In  the 
middle  part  of  the  month,  many  robinias,  kalmias, 
andromedas,  rhododendrons,  daphnes,  and  other 
shrubby  plants,  as  well  as  some  herbiiceous  plants, 
come  into  flower ;  and  in  the  latter  part  of  the  month, 

I  the  larch  is  in  leaf,  tulips,  fntillsries,  and  white  nar- 
cissi  are  in  flower,  ivy-hcrru";  fall,  and  the  beech  and 
the  ehn  are  in  blossom.    Some  of  the  most  conspicu- 

:  j  ous  flowers  of  the  month,  are,  in  the  shrubbery,  la. 

j    burnums,  cherrie>.  almonds,  lilacs,  peaches.  larHer- 

1    rip<!,  scorpion  fieiuia,  e)donia,  service-tree,  rhododen- 

I    drons,  andromedas,  daphnes,  and  kalmias ;  in  the  par- 

I  terre,  auriculas,  fritil lanes,  violets,  dog-tiootb  violet, 
I  pdonies,  primulse,  jo  i  juiU,  narcissi,  irises,  anemonep, 

jj  lychni*.  funiatory,  stocks,  tulips,  pilewort,  savi- 
j  f'rapcs,  dairies,  cretan  alyt-sum,  crown  imperials,  co- 
I  lucnbines,  ornithogalum':,  ranonculosei.  and  many 
'  others;  and  in  the  greenhouse,  carnations,  pink-, 

[  '  aniaryllidae,  cornea.  cnrtuse«i.  cinerarias,  geraniumf. 
,  heathiii,  and  a  profusion  nf  others,  hoth  heiliaceous 

I I  Olid  shrubby,  both  forced  and  in  their  natural  season. 
I       In  the  early  part  of  April,  moths  appear,  spiders 

•  abound,  the  trout  ri■^i■-.  fi ol'-^  ^pawn.  tadrolc- appear, 
j  the  viper  is  occiis  ion  ally  seen,  tiie  mistletoe-thrush 
1 


pairs,  and  the  stone-curlew  and  the  pheasant  eHw 

their  pceuliar  ery;  in  the  middle  part  of  the  montli.  | 
various  well-knowu  insects  appear,  the  crested  wren  , 
sings,  and  the  hen,  the  duck,  the  pigeon,  the  raven,  ! 
and  the  hlarkhird  sit ;  nnd  in  the  latter  p.irt  of  tJ>«  ; 
month,  the  common  snake  is  souietitnes  setiu,  the  i 
house-martin  appears,  the  blackcap  whistles,  and  the  1 , 
bittern  utters  its  characteristic  cry.   But  by  fiv  the  i 
most  interMting  feathered  visitors  of  the  OMwdi, 
tlionph  some  of  them  are  not  .«een  or  beard  till  to- 
wardh  the  end  uf  ii,  art'  the  swallow,  the  wTjneck.  j 
the  whitcthroat,  the  yellow  wren,  th(!  \s  illow  wten,  i 
the  gra-i«ljop|)er  lark,  the  ring-ousel,  the  redstart,  ' 
the  swalUnv,  the  ni^'btmgale,  and  the  cuckoo. 

The  Farm  April,  on  account  of  iis  ijiterveniiig  ' 

between  the  extinction  of  turnips  and  the  available- 
ness  of  the  past  u  re  grasses,  is  the  most  diAeidt  moMth 

in  the  year  for  the  maintfiininf' of  Hvc-stork,  and  puts 
good  husliiuidry  uud  the  general  tcononncj*  of  the 
nrm  very  stringently  to  the  test.  Irrigated  meadou>,  ; 
when  tolerably  well  managed,  are  a  chief  good  re-  j 
source ;  the  sowing  of  grass  lands  with  early  grssKi  ' 
is  another ;  the  "  rouen"  method  notieed  in  our  ivT. 
tide  on  teugrass,  is,  io  certain  though  limited 
drcumstaneee,  a  third;  and  a  careful  keepfaif  and  1 
[irolonpod  use  of  hay,  turnips,  carrots,  parsnip?,  ar^d 
potatoe-i  arc  a  fourth.  But  some  other  mtiboiis, 
such  as  turning  stock  upon  crops  of  wheat  to  feed 
them  off*  or  allowing  them  to  room  over  pastnrci 
and  clover  fields,  are  miserably  uneconomical,  and 
oeea>ion  a  very  ^rftit  eve:»tual  loss.  Ewes  and  their 
lambs  must  be  continued,  trom  last  ujontli,  wholly  on 
gra.ss.  If  a  farm  have  a  good  breadth  of  irrigated 
meadow,  the  whole  sheep  stock  may  l>e  fed  entirely 
ui>oii  it  throughout  April;  but  if  otherwise,  all  other 
sheep  than  ewes  and  tbeir  lambs  must  have  a  reserre 
of  turuips  to  m^itain  them  till  the  middle  of  the 
month,  and  may  then  he  turned  upon  the  pasturee. 
Fat  sheep  and  oxen  may  be  freely  sold  for  the  ihnm- 
bles  in  tlie  latter  part  uf  the  month;  fur  they  ui^uaiiy 
bring  a  fully  h'.'^her  price  at  thil  time  than  at  any 
other  period  in  the  year.  Oxen  which  are  worked 
ill  teams  should  be  well  fed  with  good  hay.  cut  stmw, 
and  a  daily  allowanre  of  roots.  Horses  require  ti> 
be  constantjy  at  full  work,  and  should  be  abundantly 
fed  with  bay,  com,  and  carrota.  Bfarea  often  fcsi 
i:i  .April,  and  require  somewhat  nice  attention.  Co):^ 
of  three  years  (it  age  may  euhcr  be  now  taken  iipai  d 
trained  for  work,  or  be  allowed  another  sumtoer'^ 
grass,  and  taken  up  for  training  in  autumn.  Sow«, 
pigs,  and  lean  bogs,  should  be  kept  dose  within  the 

l.irin-\ ard>,  and  siip|ilied  with  ehatT,  straw,  carrets, 
parsnips,  and  potatoes.  The  young  broods  of  poultry, 
particularly  those  of  turkeys,  now  require  great  at- 
tention; aiid  ought  either  to  be  so  few  as  to  be  ^ 
brought  up  on  the  common  barn-door  system,  or  lo  [ 
many  as  to  engross  the  whole  Can  and  occupy  ^ 
irfaole  time  of  a  poultry  maid. 
Barleys  not  sown  in  Marck  ought  to  be  sown  at  | 

late-^t  hy  the  middl.'  of  April.      Pea^e  ought  all  to 
have  been  sown  before  this  montb ;  yet  tbey  may  ■ 
still  be  sown  with  the  expectation  of  a  full  crop,  hot  I 
not  with  the  certainty  of  Leintr  sufficiently  forward 
to  permit  a  succeeding  crop  of  good  turnips.  When- 
ever, as  in  the  old  Hertfordshire  method,  barley  i* 
sowm  before  white  oats,  the  latter  require  to  be  sows 
in  April.    An  acre  or  half  an  acre  or  lettuce  may  be 
drilled  in  April  for  a  large  sfoek  of  ho^'>.    Whrii  t 
succession  of  tares  is  part  of  the  economy  ot  a  tasui 
two  sowings  should  be  made  in  April,  the  one  at  the  | 
beginning  of  the  month,  and  the  other  towardi  the  ' 
end.     Thorough  tilth,  in  preparation  for  msdder.  i, 
should  be  effected  in  the  beginning  of  the  laontb;  { 
and  the  finishing  tilth,  and  the  phuHang  of  the  crop  ' 
itself,  should  be  effected  towaros  the  mi.   April  b  ' 
the  time  f^r  tlie  smving  of  teasel,  the  sowlr^  of  lu- 
cerne, and  the  sowing  of  burnet;  oud  ituaiso  sot 
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unsuitable  for  the  sowing  of  sainfoin  and  of  chicory. 
In  the  early  and  middle  parts  of  the  month,  thorouf;h 
tillage  ahouUl  be  givan  in  preparation  for  potatoes : 
and  toward  the  end  of  the  month,  or  ta  the  last  of 

the  great  >|irii;p  operations  of  ?o\vit;jr  and  [limiting, 
the  potatoes  should  be  plaiitt:d.  April  is  the  proper 
time  for  the  planting  of  autumnnl  <4ovvn  cabbages,  for 
the  drill-sowing  of  calibage^  in  the  situations  in  wliirli 
they  are  to  remain,  and  lur  the  Hpringeowing  of  grass 
i^eeds ;  and  tt  11  alfo  not  wmntaiile  &t  the  lowing  of 
flax. 

The  labonrt  of  the  harn,  tor  the  supply  of  the 
market  and  the  farm-yard,  require  still  to  be  con- 
tinued. Land  intended  for  buckwheat  in  May  or 
June  should  now  bi!  well  ploughed  and  harrowed. 
Land  intended  for  turnips  should,  in  this  month,  first  be 
scuffled,  next  be  allowed  a  little  rest,  and  next  receive 
siiDieicnt  harrowings  to  make  all  the  seeds  ot  weeds 
grow,  in  order  that  the  plants  of  them  tnav  be  de- 
stroyed by  next  month's  tillnM.  All  work  in  woodt 
should  now  be  over,  nnd  nil  neds^e-work  brouclit  to 
a  close.  Grass  lands  which  were  stotic-picked  iit 
last  month,  should  now  be  rolled,  to  make  them  level 
for  the  scythe.  Any  mason-work  which  a  farmer 
may  require  to  perform  on  his  own  account,  should 
be  roiniiicriced  in  April. 

The  Kitchen  Garden. — The  produce  of  the  natural 
jn^ond  of  the  kitchen  garden  available  for  AprU  is 
v  ery  nearly  the  same  as  that  for  March  ;  and  the 
forced  produce  consists  principally  of  potatoes,  kid- 
ney-beans, rhubarb,  carrots,  asparagus,  sea -kale, 

mushrooms,  purslane,  lettuces,  and  cucumbers  In 

April,  sow,  in  the  open  ground,  kidney-beans,  tur- 
nip-*, rbubard,  Arnerieaii  ere-<,  ciirL'd  borecole.  Cab- 
bages, savoys,  broccoli,  onions,  carrots,  parsnips, 
akerrei,  ealsafy,  seoRonera,  angelica,  lovage,  clary, 
caraway,  scurvy-grass;  sow,  if  omitted  in  Murch,  or 
if  more  be  wanted,  hyssop,  marjoram,  tbyroe,  savory, 
bugloss,  borage,  mangold,  dill,  fennel*  sorrel,  bur- 
net,  and  other  similar  plants;  make  saccessional 
sowings  of  cresses,  mnttard,  radish,  rape,  lettuce, 
spinach,  beet,  beans,  and  pcaiie ;  sow  on  slight  hot- 
beds, capsicum,  love-apple,  basil,  purslane,  gourds, 
punnpkins,  melons,  and  euettmbers ;  make  some  hot- 
hed>  fur  ruisiiif:  a  last  5!urrcs-ion  of  nK'Ir)t:s  and  cu- 
cumbers, and  otburi  for  plajitiiig  out  previous  sow- 
ings under  bell  or  hand  glasses;  maintain  a  proper 
ai^  regular  beat  in  the  beds  of  advandiig  melons  and 
nicumDers  ;  transplant  Cos  and  filleirfa  lettuces,  cab- 

hag»'S,  savoys,  boieroles,  rulery,  and  chamomile  ; 
plant  sea-kale,  balm,  cbiiinuiiuL',  pennyroyal,  mint, 
tomm^  tansy,  chives,  ournet,  marforaro,  and  po- 
tatoes; earth  up  early  cauliflower';  prowirifr  und<  r 
hand  glas.sei«;  dress  and  plant  artieliukes ;  destroy 
woods;  and  sweep  away  earthworms,  slugs,  and 
snaiU  either  by  sprinklings  with  lime-water,  or  by 
•band<»iing  the  garden  once  or  twice  a-week  to  a 
0ock  of  hunpry  ducks. 

77le  Frutt  Gardi.n. — The  homc-growti  fruit  avail- 
able  for  use  in  April  comprises  three  or  four  pre- 
served kinds  from  last  year,  green  gooseberries,  and 
some  others  for  tarts,  and  dessert  strawberries  from 
hotlicds.  — In  .\pril,  destroy  insects  on  fruit-trees; 
coounence  the  summer-dresaiiig  of  vines;  protect  the 
blossoms  of  ^oiee  peaches,  apricots,  and  nectarines, 
from  fro't  and  heavy  rain;  remove  giiperniirnfrary 
buds  from  wail  and  espalier  fruit-trees ;  cat  a  way 
dead  wood  and  damagedT shoots  from  apple-trees  anil 
pear-trees ;  thin  out  supernumerary  or  crowded  de- 
velopments of  the  young  fruit  of  apricots,  and  use 
the  tbiriniiJt,'^  for  fart-';  i"xnniiiie  prafi-,  givr  new 
clay  where  the  old  is  cracked,  and  remove  all  shoots 
which  are  produced  below  the  grafts;  examine  trees 
u  bich  u  tre  budded  la-st  sunmicr,  (linch  off  all  curled 
ieaves  from  their  shoots,  arid  reuiove  all  shoots  which 
are  produced  on  their  stock ;  thoroughly  weed  straw- 
oerry  beds,  and  clear  away  all  runnera  except  such 


early  ones  as  may  be  wanted  for  forming  new  straw- 
berry plantations  in  June ;  and  continue  the  fiireitig 
of  early  fruit  on  hot  walls. 

79e  Flower  Garden.— -Tn  the  beginning  of  April, 

Dahlia  tubers,  if  previously  unattended  to,  may  be 
planted  either  in  a  mild  hotbed  or  in  the  barkbed  of 
a  hothouse;  and  during  the  progress  of  the  month, 
s-lioot<,  as  they  ri-^e  from  the  tuliers,  sbonld  be  slip- 
ped oil,  planted  in  biiiall  nuts,  und  plunged  ixi  hot- 
l)eds.  In  the  early  part  oi  the  month,  the  seeds  of 
tender  annuals,  such  as  cockscombs,  globe-amaranths, 
balsams,  ice-plants,  egg-plants,  manrel-of-Pero,  stra- 
monium, sensitivc-|  lint,  and  others,  maybe  powt)  on 
a  hotbed;  the  secidin^s  of  tender  aimuals  sown  in 
February  ajid  .Marcli  >!ionldbe  transplanted  into  hot- 
bod^  under  frames  and  glasses;  and  the  seedlings  of 
Lulf- tender  annuals  should  be  transplanted  to  mild 
hotbeds,  or,  in  some  instances,  to  warm  situationsj 
on  the  open  border.  Mignonette,  ten-weeks'  stock, 
love->lies*Ueedinf ,  and  pnnee's  feather,  may  now,  in  a 
soinouh.it  dry  state  of  the  soil  and  in  p,'enial  weather, 
be  sown  in  the  open  ground  ;  and  almost  uU  kiitdsi  of 
hardy  aitanals  may  be  sown,  either  oiice  for  all,  or 
in  successions.  Special  care  should  be  exercised 
over  potted  carnations,  and  over  beds  of  choice  hy- 
ncintb-i,  r  iiuinruluses,  anemones,  and  tulips.  Sow- 
ings may  now  be  made  of  carnations,  polyanthuses, 
and  almost  all  hardy  biemdab  and  perenmsls.  Car- 
nations from  layers  may  still — at  least  in  the  earlier 
parts  of  the  month — be  transplanted.  Most  kinds  of 
biennials  and  fibrous-rooted  peremdals  nuy  still  be 
planted,  and,  with  few  exceptions,  may  be  propa- 
gated by  division  of  the  root-clods  or  of  the  roots 
themselves,  or,  in  multitudes  of  instances,  by  mere 
slips  or  offsets.  Many  flowering  shrubs,  if  the  weather 
of  the  early  part  of  the  month  should  be  showery  and 
cloudy,  may,  in  that  part  of  the  month,  be  safely  t  rans- 
plaiited.  Edgings  may  still  be  formed ;  but,  should 
the  weather  be  clear  and  warm,  plentifnl  water  must 
be  given.  Such  flowering  plants  as  require  it  should 
be  trimmed  and  supported;  the  borders  should  be 
kept  clean  from  weeds ;  lawns  and  grass  walks  should 
be  kept  in  perfect  order;  and  gravel  walks,  if  not 
thoroughly  upturned  and  cleaned  in  March,  should 
now  be  broken  up  and  r  '  r1  i  ed  both  pleasant  to  the 
eye  and  free  from  all  hurt>our<tgc  for  weeds. 

Pkmomena  May  has  sometimes  been  designated 

the  most  cheering-  niontbin  the  year;  but,  in  general, 
it  maintains  ihi-  eliuracter  only  during  its  latter  half; 
and,  though  sometnijcs  all  pbu  .ant,  it  is  likewise  some- 
times all  (liilly.  F.asierly  and  north-easterly  winds, 
of  u  cold,  pierciiij^',  and  sometimes  fopgy  nature, 
usually  prevail  tliron;^hout  its  lii-t  h;dt,  and  ucca- 
sionaUy  prevail  till  iu  end;  aiid  tbey  frequently  in- 
termit so  as  to  allow  a  short,  warm,  summer  breeze 
from  some  other  poiiif,  ai  d  tb.en  suddenly  retur/i,  ho 
as  almost  to  prodiu-e  a  practical  transition  from  sum- 
mer heat  to  au;ui].;  al  cold.  But  when  winter  dis- 
appears from  t  tie  tio,  th-wt-st  of  continental  Europe, 
these  dismul  winds  tiiher  sj  culily  ccajse  to  bUw 
upon  us,  or  become  very  neai  ly  ;is  warm  and  plea- 
sant as  winds  from  the  south  ur  the  west.  Mcwt  of 
the  western  idde  of  Great  Britain,  however,  es- 
pecially the  iiniiiidiate  western  seaboard,  is  much 
less  subject  to  the  vicissitudes  of  temperature  from 
the  easterly  winds  than  the  eastern  side.  The 
thermometer,  on  the  average  of  miuiy  year?,  ha-^  a 
nieiui  height  in  May  of  about  53^ ;  but  it  huo 
been  known  to  (all  so  btw  as  '20^  in  the  night, 
and  to  rise  t>o  high  as  86°  in  the  dav.  The  baro- 
meter has  a  mean  beight  of  29*80,  and  a  mean  range 
of  102.  The  mean  fall  of  rain  is  not  quite  two 
inches ;  and  the  actual  fall  is  very  different  in  differ- 
ent jears.  The  mean  evaporation  throughout  the 
month  is  at  least  3|  inches ;  and  the  actual  evapora- 
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tion,  during  a  lingk  itf  of  brisk  east  wind  and  clear 
•niMbine,  »  sometunas  censidenbly  upmrda  of  one. 
third  of  an  indi. 

In  the  early  part  of  May,  the  common  barberry, 
the  horse-chestnut,  the  common  bawthoni,  the  com- 
mon maple,  the  sweet  chestnut,  the  oak,  the  ash, 
the  tiilip-trt'c,  the  water- violet,  the  lily  of  the  val- 
ley, and  numerous  other  conspicuous  or  well-known 
plants  come  into  Hower ;  in  the  middle  part  of  the 
iDotith,  the  lime-tree,  the  forget-ioe-not,  the  water 
•corpion  graM,  the  dMdly  nightshade,  and  numeroaa 
American  flowering  shrnhs,  and  other  conspicuous 
or  well-known  plants  are  ii>  flower;  and  in  the  lat- 
ter part  of  the  month,  the  mulberry  begins  to  expand 
its  buds,  the  oak,  the  ash,  the  beech,  and  numerous 
other  forest  trees  are  in  leaf,  and  columbine,  lysi- 
machia,  the  bramble,  some  rose?,  and  numenni^  other 
plants  are  in  flower.  The  face  of  every  landscape 
daily  improves,  throughout  May,  in  intemt  and 
beauty.  The  fields,  the  woods,  the  orchards,  the 
^dens,  daily  increase  their  attractions,  and  afford 
incentives  to  gratitude  and  admiration.  Some  of 
the  most  conspicuous  flowers  of  the  month  are,  in 
the  ihrubbery,  azaleas,  rhododendrons,  kalmias, 
lilac,  rose-?,  snowdrop -tree,  (juelder-ro>e,  barber- 
ries, doubie-flowerinff  cherry,  honeysuckle,  crat»- 
gu»es,  altnond-tree,  Judaa*ti«e,  jasmine,  labumum, 
and  elder;  in  the  parterre,  rnnuncnluses,  anemones, 
iri.H^a,  rockets,  canterbury-hells,  jonquils,  narcissuses, 
polyanthus-narcissus,  lilies,  American  cowslip,  fox- 
glove, feverfew,  lychnis,  honesty,  catchfly,  candy- 
toft,  columbines,  gentianella,  poppie!>,  saxifrages, 
sweet  pea-^o,  tulips,  monk'-hood!>,  sipiderwort,  frax- 
inella,  ornitbogalums,  paeoniea,  pinks,  and  lily  of  the 
fatley ;  and,  IB  the  greenhouse,  eamations,  ger- 
anium':, roses,  cinerarias,  cactuses,  fu.«chiaa,  caleeo- 
larias,  azaleas,  and  a  profusion  of  others. 

In  the  early  part  ot  May,  the  stin^g.fly  and  sev- 
eral butterfliet  i4>pear,  the  gudgeon  ipawns,  the 
swift,  the  redftart,  and  the  white  throat  appear,  the 
titlark  sings,  and  the  cuckoo  is  oftt'ii  uiid  loudly 
heard;  in  the  middle  nan  ui  the  luunth,  black  snails 
are  very  numerous,  toe  common  flesh-fly,  the  blue 
flesh-fly,  the  lady-cow,  the  grasshopper  lurk,  and  tlie 
large  bat  appear,  and  the  turtle-dove  i>  heard  ;  and 
in  tbe  iaiier  part  of  the  month,  the  goatsucker  re- 
turns, the  glow>worm  shines,  and  the  dragoo-dy  and 
the  great  white  cabbage  butterfly  appear.  Toward 
the  end  of  the  month,  and  sometimes  even  in  its  ear- 
lier part^.  the  air  has  a  freshness,  a  soibiess,  and  a 
fragrance  which  exhilarate  the  spirits  and  improve 
the  health ;  and  animated  nature  displays  a  multi- 
tudinousness,  a  sprightliness,  an  unceasing  activity, 
and  a  joyous  gladness  whidi  evoke  and  anatain  the 
most  pleasurable  emotions. 

T%«  Jhm.— Ewes  and  thdr  lannba  oonllntte  on 
the  pastures.  Otltcr  sheep  should  have  turnips  or 
other  spring  food  till  about  the  lUth  or  the  12th, 
and  may  then  be  tamed  into  the  grass-iieUb.  The 
fiddiqg  ajaten,  where  still  practised,  is  now  com- 
neneed.  Fat  sheep,  if  generally  ready  for  the  ope- 
ration, may,  towards  the  end  of  the  month,  be 
washed  and  shorn ;  or  they  mav  be  sutfercd  to  con- 
tinue as  they  are  till  June.  Cxiws  ought,  through- 
out the  month,  to  he  abundantly  and  nutritiously  fed 
on  rich  pasture,  in  order  that  both  calves  and  dairy 
may  yield  due  remuneration.  Tomvd  the  end  of 
the  month,  idl  the  older  cows  in  season  should  re- 
ceive the  bull,  in  order  that  they  may  calve  in  Feb- 
ruary. Any  two-year  old  heifers  which  arc  designed 
to  be  breeders  should  be  separated  from  the  steers  of 
tbe  aame  age,  and  herded  with  the  cows ;  and  when 
they  come  into  season,  in  this  month  nr  nftcrwards, 
they  should  receive  the  bull.  Yearling  gtecrs  and 
two- J  ear-old  steers  ought,  about  the  10th  or  loth  of 
the  month,  to  be  turned  out  to  grass.  Three-year-. 
oM  oxen  may  be  fed  in  the  yarm  a«  long  as  turnips 


and  other  spring  food  last,  and  may  then  be  sdd ; 
and  oxen  which  work  in  teams  may  be  soiled  on 
lucerne  as  horses,  and  will  thrive  better  on  H,  aad 

cost  less  fli  i:i  if  they  were  pastured.  When  tbe  ea>.t 
winds  ceaiM;  to  blow  or  to  be  cold,  sucking  calves 
may  be  turned  into  a  small  paddock ;  and  when  they 
have  become  weaned,  thej*  may  be  herded  «ith  tbe 
cows  axid  the  rest  of  the  leeding-stock.  At  tbe  be- 
ginning of  the  month,  hori>es  should  cease  to  have 
dry  hay,  and  commence  to  be  soiled  in  the  stahk  on 
lucerne  or  on  tares  or  clover;  or  where  tlda  ia  ua- 

[>racticable,  they  must  continue  to  receive  a  fuU  al- 
owance  of  hay  and  corn.  Colts  bhould  be  turned 
out,  for  the  season,  to  gra^s.  Breeding  mares 
should  receive  the  male,  in  order  that  thev  may  foal 
in  April.  When  the  farm-yards  are  cleared  of  cattle, 
all  the  hogs  should  be  sorted,  and  such  as  arc  of 
proper  age  for  feeding  on  clover  or  otherwise  in  the 
fields,  may  be  separated  from  the  rest  and  toned 
adrift  ;  yet,  though  the  co?t  of  feeding  may  be 
greater,  they  will  probably  yield  a  better  return  by 
being  soiled  in  the  yards.  Bees  may  now  be  ex- 
pected to  swarm,  and  ought  to  be  well  watched. 
"  About  the  twelfth  of  May,"  says  Arthur  Youojr, 
"  the  farmer  may  calculate  that  he  will  have  a  suffi- 
dejit  bite  of  grasses  to  h»ve  off  foddering  entirely  -, 
and  before  that,  he  thmM  not  think  of  it;  for  if 
cattle  are  turned  into  grass  not  sufficiently  advartcpd 
in  growth,  they  will  require  such  a  number  of  acres, 
that  bia  mowing-ground  will  be  greatly  curtaOad. 
As  soon  as  the  yards  are  cleared,  if  he  is  in  the  anx- 
ing  system,  the  dung  in  them  mast  be  turned  over, 
and  mi-ted  carefully  with  the  stuff  beneath,  whetbw" 
it  be  chalk,  marl,  turf,  ditch -earth,  or  whatever 
sort."   See  the  article  Farm-Yard  MAMtraB. 

Lucerne  may  still  be  sown  in  the  early  part  of  tbv 
month  ;  hemp  must  be  sown  about  tbe  middle  ;  an: 
buckwheat  may  be  sown  toward  the  end.  Saii.foiti. 
if  the  soil  be  proper,  mav  be  sown  with  bnckwkest. 
Potatoes  may  be  planted  in  any  part  of  the  ansath; 
and  tbe  drill-sowing  of  cabbage,  in  the  situation  is 
which  they  are  to  remain,  may  be  d<wie  at  tbe  b^ia- 
ning.  Sv^disb  turnip  should  be  sown  in  the  hiter 
part  or  toward  the  end  of  the  month  :  ar  t!  flar  mnx 
be  t»ovvii  in  the  early  purt  or  toward  ilie  middle,  if 
a  succession  of  tares  be  depended  on  for  soiling,  one 
crop  must  be  sown  in  May.  if  the  sowing  of  barle) 
with  grass  seeds  have  been  nqplected  in  April,  and 
be  regarded  as  very  desirable,  it  niaj  still,  in  tit 
•sluggard's  fashion,  be  performed  in  the  begmfung  ot 
May. 

The  operations  of  the  harn  arc  but  partial  in  the 
early  part  of  this  month;  and  they  nearly  ceaje  lo-  i 
ward  it.s  middle.    Except,  indeed,  for  a  resi'rfe  of  I 
kummer  Utter  and  of  sufhcient  straw  for  thatduq;  | 
the  earliest  ataeika  in  autumn,  the  bsro-yard  omM* 
for  the  season,  to  be  swept  clean  at  tbe  trauafalim 
of  live  stock  from  the  farm-yards  to  the  fields.   Tbe  j 
preparation  of  the  land  for  tunups  is  a  main  part  of  ' 
the  business  of  May,  and  extends  through  all  the  , 
month,  and  sometimes  a  little  into  June ;  and  it  onglit 
to  be  performed  in  the  order  in  which  the  diiTerent  [ 
kinds  of  turnips  are  sown, — beginning  with  the  Isod  . 
for  Swedbh  turnips,  whidi  aie  to  be  aowB  befac  [ 
tbe  do-->e  of  this  month. — and  proceeding  successivtly 
with  that  for  yellow  turnips,  and  with  that  for  whit* 
turnips,  both  of  which  arc  to  be  sown  in  June.  The 
carrot  crop,  if  not  hand-hoed  in  April,  must  be  hand- 
hoed  in  May.    The  crops  of  early  potatoes  txti  tbe 
.•\pril-pln:tLil  I  rops  of  cabbages,  madder,  andhquorice, 
must  al^o  be  ik)W  hand-hoed.    If  any  land  be  laid  out  i 
for  bare  summer  fidlow,  it  ought  now  to  receive  a  j ' 
turning  and  cleaning.    Fields  of  wheat,  Inrh-i  osfs 
beaiiii,  and  pease,  ought  now  to  be  thoroughlv  cliiUiea, 
whether  bv  horse,  by  hand,  or  bv  both.   Ybe  bun 
period  of  the  household  dairy  facguia  tollay,  and  w 
continue  till  the  end  of  OetobSr. 
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1)uriiing  of  turf-land  tnay  still  be  prartised  at  anytime 
till  tbe  end  of  liUjr-  plantations  of  bops  must 
BOW  be  poled;  and  new  plantations  deiacd,  and 
earthed  up.  The  formation  of  irrigated  meadow* 
'  may  be  succeftsfuUy  achieved  in  any  time  of  the  year 
t  ezeei>t  during  severe  frosts ;  but  it  is  done  moet 
f  economically,  and  with  least  risk  of  failure  or  disap. 

I'  pointment,  in  the  month  of  May.    Very  forwxrd 
tares,  or  well  manured  lurernc,  may,  after  a  n.ild 
springi  yield  a  mowing  toward  the  end  of  this  roontb. 
I  The  balancing  of  the  yearly  accounts  of  the  &nii  is 
I  done  with  inoefc  convenience  and  •oHablenesa  in 
May. 

TTtf  Kitchen  darden. — ^Tbc  produce  of  the  natural 
!  ground  of  the  kitchen  garden  aTailable  in  May  com* 
j  pris^  cabbages,  cabbf^^c•8p^01tts,  borecoles,  broccoli* 
cauliflower,  ere-;-*,  xviUor-cress,  turnips,  tiimip<tops, 
I  chervil,  corn-salad,  beet,  carrots,  parsnips,  beans, 
:  pea«,  farlic  oniem,  leeke.  diivee,  eaehalots,  balm. 
I  borag^c,  sea-kale,  ai;paragii<!.  tans)%  thyme,  fennel, 
I  end>vc,  bufiiet,  horse-radish,  iiuu^oram,  lettuctii, 
Jerusalem  artichokes,  potatoes,  spinach,  sage,  sor- 
I  reU  mustard,  mint,  rocambole,  radishes,  and  panley; 
I  and  that  of  hotbeib  and^tber  forcing  applianees 
I  prises  pease,  potatoes,  rarrnts,  ini'lotis,  eiic  inilM  ^, 

lettuce",  kidney  buans,  purslane,  and  muBhroorn^. 
1  In  .May,  sow  K  ttaee,  cresses,  mustard,  radishes, 
rape,  spinach,  tumipx,  carrots,  CHulinower.  broccoh, 
borecoles,  savoys,  cabbages,  beiuis,  pea>e,  endive, 
parsley,  and  relery  ;  [)lant  out  from  the  hotbed-^  to 
(be  open  ground  v^etable  marrow,  pumpkins, 
Ronrds,  kidney- beam,  capsicufps,  love-applef,  and 
Ifttace?  ;  transplant  cabbages,  savoys,  borecoles, 
celeriac,  celery,  and  caulidower ;  cut  shoots  of  us- 
paragua  for  the  table ;  tie  np  early  lettuce ;  thin  and 
clean  carrots,  parsnips,  onions,  turnips,  skirrct, 
salsafy,  Bcorzonera,  large-rootcd  parsley,  and  car.4 
doons ;  stick  pea?e ;  propagate  lavender  and  other 
perennials  by  slips  and  cuttings ;  support  the  stems 
of  such  plants  as  are  Intended  to  ran  to  seed ;  water 
newly  planted  crops  ;  contintic  a  watrhfiil  care  over 
growing  melons  and  cucumbers ;  plant  out  melotiis 
and  eocvaibers  under  hand  or  bell  glasses :  and  sow, 
either  on  a  hotbed  or  in  a  warm  part  of  the  open 
ground,  cucumbers  intended  for  pickling. 

The  Fruit  Garden. — The  homc-growii  fruits  avail- 
able for  use  in  May  are  apples,  pearat,  walnuts,  and 
almonds  fiwn  last  year;  gooseberries  and  currants 
from  the  open  ground  ;  and  aprient*.  nectarines, 
cherries,  figs^  melons,  grapes,  peache-*,  and  straw- 
berries, frwB  hot- walls,  hotbed?,  and  hothouses.  In 
May,  dear  away  from  fruit-trees  aU  such  new  shoots 
as  ars  flUsituated  or  useless ;  trsln  good  shoots  of 
fruit-tree^  on  walls  and  espaliers;  break  off  the 
points  of  the  young  shoots  of  fig-trees ;  thin  such 
ihnt  of  apricots,  peadies,  and  nectarinei>  as  appears 
too  thickly  set ;  prune  all  redundant  shoots,  thin  n  it 
the  crowded  fruit,  aiid  handpick  the  catcrpuiars,  ol 
gooseberry  bushes ;  destroy  snails  from  apricoUtrses, 
peach-trees,  and  nectarine-trees;  destroy  by  fitmiga. 
tien  or  otherwise  the  aphides  on  fruit-trees;  destroy, 
by  caustic  sprinklings  or  by  [(irking,  such  slugs  as 
can  be  found  about  tbe  roots  of  pease,  Uie  base  of 
walls,  or  in  any  other  sitaation;  water  recently 
plsntcd  fruit-trees;  clear  away  all  useless  shoots 
from  vines;  profusely  water  blooniing-strawbcrrv 
plantations  twice  or  thrice  a- week ;  ar  il  n'move  all 
(boots  from  tbe  lower  parts  of  grafted  stocks,  and 
from  stodcs  of  last  Tears  bnddlog. 

The  Flower  Garden. — In  May,  continue  to  shade 
and  shelter  choice  beds  of  tulips,  anemones,  and  ra- 
nunculuses; take  up  the  bulbserhyacintfas  which  have 
ceased  to  flower,  and  have  become  embrowned  in  the 
upper  part  of  the  leaves;  remove  the  seed-vessels 
from  such  tubps  as  have  droj  i  i  d  their  petals  ;  take 
Up  the  bulbs  of  crocuses,  cruwn-imperials,  and  other 
early  flowering  bulbous  plants  whioi  hare  begun  te 


decay  in  tlieir  leaves  ;  transplant,  toward  tbe  end  of 
the  month,  autumnal  crocus,  autumnal  narcissus, 
floleUcums,  and  other  antumnally  flowering  bulbs ; 
stidc  and  dress  camatiorLs  ;  transplant  into  the  open 
ground,  or  plunge  in  pots  into  tbe  open  border,  half- 
tender  annuals ;  prick  out,  and  transplant  into  a  hot- 
bed, cockscombs,  balsams,  and  other  tender  annuals 
nown  in  April ;  sow,  in  the  early  part  of  the  month, 
.1  u' cession  of  balsanis  and  other  tender  annuals  on 
hotbeds,  and  of  mknonette,  china -aster,  Indian 
pink,  ten-weeks'-stoek,  candytoft,  Lobers  catchfly, 
clarkia  pulchella,  African  marigold,  French  marigold, 
and  suinc  other  hardy  annuals,  in  the  open  ground ; 
dress  and  remove  to  the  open  air  auch  auriculas  as 
dowered  in  pots  upon  stages  i  priops|pate  hardy,  per- 
ennial, fibrous-rooted  plants  by  cuttings ;  propagate 
double-wallflowers,  and  double  rockets,  by  slips  of 
the  terminal  young  shoots ;  plant  tuberoses  for  au- 
tumnal bloom ;  transplant  seedling  bieraiisls  and  her* 
bareous  perennials;  sow  storks,  wnl! flowers,  car- 
nations, columbines,  piitks,  swcetwilliams,  hoUy- 
iiocks,  Canterbury  bells,  French  honeysuckles,  and 
other  biennials  and  perennial'? :  support  all  drooping 
and  etimbing  Howering  plant  i ;  and  maintahi  tha 
walks,  flioweNbordcrs,  and  entire  garden  in  perfoet 
order. 

Jdnb. 

Phenomena. — June  competes  with  August  the 
character  of  beiirg  the  most  pleasant  month  in  the 
year.  In  rare  instances,  most  of  June  is  cloudy  and 
comparatively  cold;  and  In  a  few,  the  early  part  of 
it,  even  though  preceded  by  a  warm  May,  is  unge- 
iiial;  but,  in  greatly  tbe  majority,  some  |»eriod  of  it 
between  the  6th  and  the  18th days,  is  the  comnenea- 
ment  of  the  fervid  heat  of  summer.  The  tempera- 
ture has  nes'er  been  known,  in  the  vicinity  of  Lon- 
don, to  fall  lower  at  lu'ght  than  37"  :  and  it  has  re- 
peatedly  been  observed  to  rise  in  tbe  shade  by  day  to 
90<^.  The  thermometer  usually  ranges  between  40^ 
and  by  night,  and  between  58°  and  7?^*'  by  day  ; 
and  it  b«ui  a  uiean  height,  in  the  average  of  loany 
years,  of  about  50°.  Tm  Mean  height  of  the  baro- 
meter is  29*90.  The  prevailing  wind  is  from  tbe 
south-west;  and  if  it  have  been  dry  and  northerly 
during  May,  it  now  not  unfrequently  brings  heavy 
showers.  The  average  depth  of  rain  is  about  tbe 
same  as  in  May;  and  the  average  evaporatfam,  in 
con<;equence  of  the  superior  heat  and  the  greattaligtll 
of  tbe  day,  is  not  less  than  about  four  inches. 

In  the  early  part  of  June,  wheat  is  in  the  ear;  the 
broom,  the  nettle,  the  Scotch  rose,  tbe  water-lily,  the 
round-leaved  mallow,  and  numerous  other  pknts  are 
in  flower;  in  the  middle  part,  many  of  the  pasture- 
grasses  bloom,  and  the  bulbous  irises,  tbe  hardy  ixias, 
the  Bysantine  gbdlolua,  and  numerous  other  plants  (rf 
the  parterre  rt«tne  into  flower  ;  and  in  the  latter  part, 
oats  and  iiarley  are  in  tlower,  the  botlle-flowcr  and 
numerous  other  plants  come  into  bloom,  the  shoots 
of  ligneous  plants  are  quite  or  nearly  at  their  fidl 
height,  strawberries  are  abundant,  and  some  varieties 
of  rf  d  and  black  currants  are  ripe.  Among  the  multi- 
tudes of  conspicuous  flowers  which  lend  their  b«auty 
and  magnificence  to  June,  some  of  the  best  known 
are,  in  the  shrubbery,  magnolia?,  azaleas,  Guelder- 
rose,  jasmine,  roses,  rose-acacia,  lilacs,  leriodendron, 
snowdrop-tree,  sage-tree,  lavender,  kalmias,  honey- 
suckle, horse-chestnut*  and  scarlet  maple;  and,  tn 
the  parterre,  fritiUaries,  saxifrages,  ealeeolarias.  By. 
zantine  gladiolus,  feverfew,  convolvulus,  stocks, 
amaranth,  globe-dower,  lilies,  martagons,  carnations, 
larkspurs,  aearleC  lychnis,  tuKps,  swcetwilliams, 
|)inks,  ranunculuses,  poppies,  gnaphalium,  fraxinella, 
foxglove,  campanulas,  bear's-breach,  irises,  honesty, 
mallow,  spidcrwort,  American  cowslip,  golden-rod, 
scabious,  soapdragon,  orchises,  lupines,  nasturtiom, 
pmonias,  sweet  pease,  and  a  grnft  midtitade  ef  others. 
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In  the  early  part  of  June,  the  wa^p  r\nfl  s^everal 
Bpecies  of  butterfly  apj>ear,  the  ilv-cat^lit  r  ai.d  bcdge- 
gparrow  are  seen,  aiid  a  considerable  proportion  of 
bie««  swarm  i  in  the  middle  parU  of  the  montb.  more 
bee«  flwnmt,  and  the  fbrett-fly.  the  burnet-moth,  and 
mimcroiH  otlier  flies  and  niotbs,  as  wi'U  r.s  (leetli  s 
and  butterflies,  appear;  and  in  the  latter  jmrt  of  the 
maiit]i»  dragon^flies  appear,  insects  are  exceedingly 
numerous,  and  a  eoiisidenible  proportion  of  gin^^ing- 
birds  drop  into  eilemre  and  retire  to  tlie  woods. 
"  The  melody  of  the  feathered  songstersi  may  be 
still  kesrd»  but  it  will  soon  cease.  A  few  aolitary 
birds  only  will  sing  tmoug  the  verdant  branches,  or 
warble  tbrouu'h  tile  t'erviii  utmoHphere.  The  music 
of  birds  was  the  tirst  ^oitg  of  tbanki«giving  which  was 
offered  on  earth  before  man  was  '  formed :'  and  it 
continues  to  charm  the  ear  arid  delight  the  soul  of 
man,  though  he  is  fallen  and  di  j^'iaded.  Old  Isaac 
VValton  observe-,,  with  equal  truth  and  beauty,  '  He 
that  at  midnight,  when  the  weary  labourer  sleeps  se- 


month,  tn  rcrcive       tlioroii;.:b  a  hoeing  as  not  to 
need  another.    Madder  uiust  receive  a  cautious  hoe- 
ing in  some  part  of  the  month ;  and  carrots  may  re. 
quire  one  toward  the  end.   Lucerne  must  be  attesd-  | 
ed  to;  flax  must  be  weeded;  liquorice  must  be  hoed; 
utui  htiiis  must      (ipcrosely  cultivated.    Toward  the 
end  of  the  month,  sainfoin,  clover,  irrigated  loet- 
dowt,  and  some  rich  dry  meadows,  may  be  readj 
f(ir  mowing.     At  the  precise  time  in  the  inm-tK. 
wlien  the  planU>  are  just  ceasing  to  blotjm,  Vuck- 
wheat,  votoMeSt  or  other  similar  green  croj*  gromi 
for  green  manure,  ought  to  be  ploujshed  in.  Duna; 
the  montb,  drilled  crops  of  beans  and  pease  ought  to 
receive  nt  lea-t  one  hoeing;  bare  fallow*,  whether 
for  wheat  or  for  barley,  ought  to  undergo  a  stirring; 
flax.crops  bhould  be  cautiousIy  hand- weeded;  til 
crops  of  corn,  when  nrres-ary,  ouf,'lit  be  liand-weeded; 
and  all  hedges,  field-burdeis,  rijud-.-i(k»,  and  other 
harbourages  for  seeding  weeds,  ought  to  be  swept 
of  their  rauk  vegetation.    Bape  or  cole,  when  in- 


eureljr.  should  hear,  as  I  have  often  done,  the  clear  |  tended  for  sheep  feed,  may  be'sown  at  uny  tune  in 
nir?,  the  :s'.vec't  descanti>,  the  natural  risincr  ard  fall-    either  June  or  July.     Many  operation;'  of  an  lift- 


ing, the  (luabling  and  redoubling  oftlie  liightiii^'ale'.i 
voice,  might  well  be  lifted  above  earth,  and  say.^ — 
Lord,  what  music  ha^t  thou  provided  for  the  saints 
in  heaven,  when  thou  affordtst  bad  men  such  mubic 
upon  earth."  " 

The  Farm. — Throughout  June,  all  kiiida  of  sheep 
are  depastured  within  enclosed  fields  or  on  sheep- 
walks,  and,  a^  regards  their  mere  feeding,  are  very 
iuuiily  managed.  But  about  the  beginning  of  the 
month,  they  must  be  wa.sheds  about  eight  days  after, 
they  must  be  shorn ;  and,  in  every  part  of  the  month, 
they  must  be  watched  and  protected  against  the  at- 
tacks of  the  fly.  All  sheep  within  enclosKres,  and 
espedally  in  woodland  di8trict«,  ought  to  be  ex- 
amined every  day,  lest  they  be  fly-struck;  for  if 
•i'tf  li  as  are  struck  be  not  speedily  dealt  with,  they 
may,  hj  twenty-four  hours,  be  past  cure.  June  is 
an  excellent  period  for  sheep-folding,  with  those  who 
stiU  practise  it.  Sheepi^tock  intended  for  fisttening. 
such,  for  example,  as  wethers  bought  in  April  or 
May.  and  de^if^'ned  to  be  sold  fat  from  turnips  or 
cabbages  in  the  fullomng  winter,  ought  at  present  to 
be  well  kept.  Throughout  June,  all  cows  and  steers 
may  he  kept  entirely  upon  pastures  ;  or  they  niav.  Ui 
any  degree  a  fanner  chouses,  be  soiled.  Even  tiie 
latest  calves  should  now  be  weaned,  and  turned  out 
to  graie.  All  cows  and  hci&rs,  and  also  all  mares, 
intended  to  breed,  and  hitherto  neglected,  ought  now 
to  be  brought  to  the  male.  In  the  early  part  of  the 
month,  horses  should  continue  to  receive  green  food ; 
and  towards  the  middle  of  it,  they  may  be  left, 
throughout  the  night,  in  a  pasture  field. 

The  thorough  and  complelu;;;  tilluj^e  uf  the  land 
for  turnips  ought,  with  all  speed  and  care,  to  be  per- 
formed; and  yellow  and  white  turnips— and  pre- 
viously Swedish  turnips,  if  not  sown  in  the  latter 
part  of  last  month — must  now  be  sown.  Turnip 
crops  sown  later  than  June,  even  in  the  most  genial 
districts  of  England,  seldom  attain  full  size  ;  and 
multitudes  of  experienced  farmers  have  a  notion  that 
the  turnip  season  lasts  exactly  a  month,  and  is  very 
nearly  coextensive  with  June.  When  Swedish  tur- 
nips have  been  sown  in  May,  a  second  or  even  a  third 
sowing  may,  if  the  farmer  chooses,  be  made  in  June. 
Cabbages  may  now  bo  planted  in  drills,  cither  on 
land  prepared  for  themselves,  or  in  iields  or  parts  of 
fields,  on  which  the  isawings  of  Swedish  turnips  fail ; 
cabbages  planted  in  April,  and  hand.hoed  or  horse- 
hoed  in  May,  should  now  receive  another  hoeing; 
and  eabbat^'es  drill-sown  in  April,  i!)  situations  whence 
tbey  arc  not  to  be  transplanted,  ought,  in  June,  to 
be  carefully  thinned  to  proper  distances,  and  the  tops 
of  thtir  rid^'es  well  hand-hoed,  and  the  intervals 
skimmed,  that  tbe^  may  be  gradually  reduced  to  a 
ttate  of  fine  pulveniation.    Potatoes  ought,  in  this 


proving,  a  general,  or  a  miscellaneous  kind,  may 
most  advantageously  be  performed  in  June, — parti- 
cularly  the  diggitig  of  marl,  clay,  and  chalk,  the 
emptying  of  ponds,  the  cleansing  of  streams,  paring 
and  buriiii;^',  the  ]  lanting  of  holly  hedges,  the  waqu 
ing  of  low  alluvial  groujids,  the  burning,  carting,  sn4 
spreading  of  lime,  the  burning  of  dry  weeds  tot 
man  lire,  and  the  improving  off  moon  and  moon* 
tains. 

The  Kitchen  Garden  The  produce  of  the  natorsl 

ground  of  the  kitchen  garden  avulable  for  use  in 
June  comprises  cabbages,  cauliflower,  turnips,  beet,  j 
beans,  pease,  carrots,  radishes,  artichokes,  lettuce*,  ij 
leeks,  onions,  chives,  cress,  water-cre^  eschalots,  . 
a^iparagus,  thyme,  balm,  tansy,  celery,  chervil,  wut-  \ 
tard,  mint,  burnet,  ba-il,  marjorani,  p-irsley,  sorrtl 
purslane,  spinach,  borage,  tennel,  bor&c-riuiii>h,  u.aii-  , 
gold,  and  savory;  and  that  of  botbeds  and  other  ! 
forcing  appliance*  conaiste  piindpaUy  of  meioos, 
cucumbers,  kidney-beans,  and  musbrooou. — Tn  Jnoe 
sow  radishes,  mustard,  creases,  rape,  turnips,  kiJi^rj- 
beans,  pease,  beans,  cabbages,  borecole  spinacii,  i 
and  rueumber<<;  thin  and  weed  turnips,  caiTOtS,  beet,  j 
pri'--':i;i-,  horcroles,  salsafy,  skirret,  parsley, 

and  scorzoneru ;    transplant  lettuces,  cauliflower*,  I' 
broccoli,  leeks,  savoys,  cabbages,  borecoles,  hyssop.  ; 
savory,  marjoram,  thyme,  basil,   cardooos*  lore-  { 
apples,  capsicums,  and  pickling  cucumbers;  trans-  ■< 
plant  for  blanching  celery  and  endive ;  select  fine  early,  i 
large-headed  cauliflower  plants  for  runnuie  to  seed ;  ; 
gather  shoots  of  asparagus,  flowers  of  ^wmomile,  ;  | 
and  plants  of  balm,  mi;if,  and  other  aromatic  herb«; 
give  full  siope  to  melons  ^^rowin^'  under  bell-glasses,  i 
and  occasionally  shade  melons  prowing  in  trames. 

The  Fruit  Garden, — The  homegrown  fruit  avail-  , , 
able  for  use  in  June  (lamprises,  in  vanoos  confitioos,  | 
walnuts,  almonds,  apples,  pears,  cherries,  straw-  ^ 
berries,  goosebernrs,  currants,  apncots,  peaches  S2:4 
nectarines, — mo«t  >  ither  from  last  year  for  baking,  or 
young  and  green  of  the  present  year  for  tarts.— la 
June  complete  the  dressing  of  peach-trees,  apricot- 
trees,  and  nectariiit-trees ;  thin  Widl  fruit,  aJid  afH'^J 

the  thinnings  to  tarts;  regulate  the  strong  shoots  oi 
pear-trees,  plunutrees,  apple-trees,  and  otlter  frint- 

trees  on  walls  and  psfijiliers  ;  render  secure  a.'-jr 
recently  planted  standard  fruit -trt-es  which  appear 
to  have  loose  hold  of  the  soil ;  reduce  to  Older  the 
atraggling  and  matting  growths  of  vines  on  walk; 
water  blossoming  ana  fructifying  strawberry  plsota- 
tions,  and  remove  to  a  nursery  bed  a  ^-(mhI  stork  of 
young  strawberry  plantu  for  intended  new  plants- 
tiona;  protect  dterries  from  birds;  begin  to  propa- 
gate peaches,  apricots,  and  nectarines  by  htii!cL':i.^; 
support  the  most  vigorous  growlL»  uf  last  jj-*^*  ' 
bnadings,  destroy  snails,  grubs,  and  cateipiDan^  | 
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fiirnif^te  aphides,  and  syringe,  wa-h.  or  smear  peach 
and  nectarine  trees  attacked  by  minute  fungi. 

Tlte  Flower  Garden. — In  June,  most  hardy  annual  > 
should  be  thinned,  and  many  may  be  tran<ipiuntcd; 
all  the  balf-ttftider  aiinuuU,  luid  some  of  the  mure 
t«nder  one^,  miy  be  lemuvi*!  into  beds,  Iwrders,  or 
other  parts  of  the  open  ground;  very  tender  aiuiual?, 
designed  to  occupy  tbe  sta^  of  the  greenhouse 
while  the  perennials  arc  tnrnnd  into  tlie  open  air, 
kbuuld  be  watered  and  otherwise  attended  to ;  some 
kinds  of  hardy  annuals,  such  as  mignonette,  ten- 
weeks'  -  stock,  ouidytuft,  netnophiU.  gilii»  and 
clM^ia,  may  still  he  80\m ;  the  bulbs  of  such  tulips, 
crown •  imperials,  anernorifs,  and  otlier  Imliiotis  iiiul 
tuberous-rooted  plants  as  are  decaying  in  the  leaf, 
diould  be  taken  up,  and  their  offsets  separmted; 
aiit'imnnl  flowfrint,'  liiilhniis;  -  rootcfJ  pliints  may  be 
traijsiilauted ;  purciunal  filiroim -  ruott'd  plants,  such 
as  double  rockets  and  doublt-  x  ariet  lychnis,  may  be 
propagated  from  cuttings  of  the  dower-stalks }  tbe 
seedlings  of  biemnals  and  perennials  should  be  trans- 
planted; (lalilid--;  slioiild  lie  ^t;lkLMl,  and  drooping  her- 
baceous [daiits  -iipporti^'d ;  Ciiriiatioiis,  fiinkH,  mulc- 
pinkt,  and  duubte  gweetwilliams  should  he  layered 
or  piped;  box-edgings  should  be  cut,  all  flowering 
plants  which  are  in  any  degree  succulent  should  be 
watered;  cHtt-rpillars  and  otlu  r  insLTts  should  be 
sought  out  and  destroyed;  lawns  and  grass  walks 
should  be  mown;  and  borders,  beds,  gra^  walks, 
and  all  d'b  r  pnrt^  of  the  ^nrdrn  ou^'ht  to  be  k(.'[)t 
quite  tree  tsoiu  weeds  axid  in  the  neatest  and  mo»t 
orderly  oonditioD. 

JlTLT. 

Phtnuiiifni  July  i^  will  known  to  be.  on  the 

average,  tbe  hottest  mouth  in  the  year.  Summer, 
in  all  Its  fervour,  brilliance,  and  occasioQal  sultriness, 
is  row  triumphant. — In  some  years,  nearly  all  July 
is  ttuindery  uiiJ  sultry;  in  others,  especially  when 
south-west  winds  blow  without  intermisnon* 
of  it  is  very  wet ;  and  in  a  few,  it  has  an  average 
cold  as  great  as  generally  pretnult  in  September  or 
the  first  naif  of  May;  Imt  In  the  majority,  it  is  clear, 
hot,  brilliant,  and  comparatively  dry.  l  iie  thermo- 
meter usually  rarifjes  Iwftween  48°  and  02^  by  night, 
and  between  64**  and  84'^  by  day;  and  it  Ini-  a  m.-an 
height  on  the  average  of  many  years,  of  ubout  63^ ; 
but  it  hai  s(jmftimeH  .stood,  tor  several  successive 
days,  at  or  near  85*^,  and  has  been  luiown  to  rise  so 
high  as  96^.  The  barometer  ranges  0*81,  and  has 
a  mean  Tit  ifht  of  29"8H.  The  prevailing  winds  are 
from  the  .suuth-west,  with  intermissions  from  the 
south-east.  Tbtt  mcia  &11  of  rain  is  about  2i 
inches;  and  the  mean  ovaporatioD  is  nearly  four 
inches. 

In  the  early  part  of  Ju'y,  pinks  and  cainations  are 
in  their  glory,  lavender  is  in  flower,  and  puff-balls 
and  tremelia  nostoc  appear;  in  the  middle  part  of  the 
month,  lilies  are  in  their  glory,  potatoes  are  in  flower, 
a.>>panigug  is  in  fruit,  and  gooseberries  and  raspberries 
are  ripe;  and  in  the  latter  part  of  the  month,  devil's 
lut,  bumet,  saxifhue,  nightshade,  and  a  profusion 
of  other  plants  are  in  Hower.  Among  the  muHltade 
And  ulino-it  myriads  of  flowers  whieh  render  July 
tbe  grand  season  of  floral  triumph,  a  few  of  tlie  most 
conspicuous,  are,  in  the  shrubbery,  ci»tuses,  itea, 
fuschias.  ro?e3,  rose -acacia.  leriudendron,  brooms, 
buttonwood,  honeysuckle,  jasmine,  rosemary,  and 
bramble;  :uid  in  the  parterre,  campanulas,  rockets, 
saxifrages,  stocks,  scarlet  lychnis,  veronicas,  lupines, 
pinks,  ttnteras,  eamatiora,  candytuft,  sweet-pease, 
sweet-sultan,  ornithogahuns,  jjuiihies,  nasturtiums, 
marvel  of  Peru,  African  umriguld,  larkspurs,  irises, 
scarlet-runners,  columbines,  cockscombs,  globe-flow- 
ers, French  marigold,  golden-rod,  catcbfly,  honesty, 
balsams,  amaranths,  calceolarias,  cinerarias,  petunias, 
Mlvia^t  gladioli,  feverfew,  lobelias,  darkiaa,  Chinese 


pir:k^,  columbines,  pentstcmons,  hollyhocic,  apider- 
svorL,  swcetwillium,  and  sunflowers. 

In  the  early  part  of  July,  the  stone  Curlew  some- 
times whistles,  the  golden-crested  wren  sometimes 
chirps,  and  the  cuckoo  ceases  to  sing ;  in  the  middle 
part  of  tbe  month,  frogs  migrate,  hens  moult,  the  frog- 
hopper  abounds,  and  the  quail  is  heard ;  and  in  the 
latter  part  of  tbe  month,  partridges  fly,  the  great 
horsefly  appears.  a:id  swallows  are  untiringly  on  the 
wing  in  pursuit  uf  flies  and  other  insects.  During 
tbe  hotter  portion  of  many  of  the  days,  tbe  greater 

fiart  of  animated  nature  sinks  into  la»i>itude,  retreats 
nto  shelter,  or  drops  into  repose;  birds  laiiguish, 
and  secrete  themselves  in  the  woods;  sheep  court 
the  shade  and  coolness  of  lofty  enclosures ;  horses 
crowd  beneath  the  shade  of  umbrageou<4  trees;  cows 
stand  ruminating  in  the  rofd  pond  ;  swine  revel  in 
the  luite ;  arid  insects  alone  seem  to  retain  their 
activity,  and  to  find  mirth  and  buoyancy  in  tbe  fiery 
sunbeaims. 

TfteFitrm. — All  cows,  oxen,  and  weaned  calves 

may  he  kept  wlndly  at  ^^rass  throughout  July;  or  if  a 
pro|ier  succession  of  >ioiluig  cro[i>  have  been  provided, 
any  reiisonablc  number  of  lu•ast■^  may,  during  every 
day  of  the  month,  receive  abundance  of  food  in  the 
y  ard  or  the  stall.  Beasts  in  the  field  ought  to  be 
daily,  however  generally,  inspected ;  and  as  high 
fed  ones  are  opt  to  break  bounds,  the  fences  ought 
to  be  maintained  in  perfectly  good  condition.  All 
sheep,  during  July,  ought  to  have  access  to  shade 
and  pure  water ;  and  ewes  int42)idcd  for  breeders 
ought  to  be  well  kept,  in  order  that  they  may  be  in 
a  healthy  and  strong  state  for  the  ram  in  August. 
Horses  should  continue  to  receive  a  portion  of  green 
food  durinj,'  each  day,  and  may  be  allowed  to  remain 
in  pasture  fields  during  the  whole  of  each  night;  and 
as  their  labour  will  be  dimtnished  towards  the  middle 
of  the  month,  they  may  then  bepin  to  receive  a 
diminished  allowance  of  corn.  Weaned  pigs  and 
sows  that  have  pigs  may  now  receive  such  lettuces 
as  were  early  sown  on  rich  warm  land;  or  the  whole 
stock  of  swine  may  be  fed  on  clover,  chicory,  lucerne, 
or  garden  beans.  Dairy  wash  may  now  accumulate 
ii)  the  cisterns  for  sows  and  weaned  pigs,  for  a  time 
when  they  shall  hsve  more  need  of  it  than  at  present. 
Sows  oupht  to  he  kept  away  from  the  hoar  from  the 
begiuiiing  of  >Iuly  till  t!ie  middle  of  November,  in 
order  that  they  mtu-  not  farrow  in  winter. 

In  the  course  ot  July,  the  turoip  and  the  potato 
crops  roust  again  be  hoed ;  and  toward  tbe  end  of  the 
month,  they  may  be  set  up  by  the  double  mould- 
board  plough.  In  any  part  of  the  month,  cole-seed 
may  be  sown  upon  land  prepared  in  the  same  manner 
as  for  turnips ;  and  in  cases  in  which  a  second  sowing 
of  turnips  may  have  failed,  cole-seed  may,  toward 
the  end  of  the  month,  he  sown  as  a  substitute.  Cah- 
bages  planted  in  April  or  May,  and  horse-hoed  in 
June,  may  possibly  not  need  further  attoiUoo  till 
August,  yet,  when  necessary,  oiieht  now  to  receive 
attention  and  labour.  \N'eld  must  be  pulled.  Crops 
of  carrots&nd  parsnips  must  be  hoed.  Crops  of  beans 
are  now  so  high  that,  when  faoeiiWH  aeeesssry,  tliey 
must  receive  It  with  caution.  Lneeme  may  again 
he  cut;  and  if  it  wiis  drilled  for  horse-hoein^c,  the  in- 
tervals must  be  directly  horse-hoed  the  contrary  \s  ay 
to  the  last.  Crops  of  bumet  left  for  seed  are  now 
fit  for  mort'irg;  and,  in  order  to  prevent  the  shedding 
of  the  seed,  they  must  be  mown  with  (,'reat  care. 
All  meadows  and  pastures,  not  mown  in  June,  should 
now  be  cut.  Bare  fallows  ought  to  be  duly  and  sedu- 
lously worked,  and  not,  by  any  means,  neglected  for 
the  sake  of  haymakiiit:  and  of  preparations  for  harvest. 
The  carting  of  marl,  chalk,  clay,  and  mud  may  stUl 
proceed.  Madder  planted  late  in  May  orearly  in  June 
must  now  be  hoed.  Forward  white  pease  are  ready  to 
be  cut  in  the  former  part  of  the  month ;  some  barley 
may  probably  be  reiay  toward  tbe  end  of  the  month : 
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and  tome  wheat,  when  the  practiM  it  tdopted  of  cut- 
ting it  ten  dajra  before  it  is  ripe,  amy  also  be  ready. 
Any  crop  of  whett  wMeh  tliows  symptoms  of  being 
attacked  by  rjiiMi'\v  inti-,f ,  with  all  expedition,  be  cut. 
Buckwheat,  when  sown  so  very  late  as  the  first  week 
of  July,  sometimes  succeedt  well,  binI  yields  a  large 
crop,  rarineandburninpmnystillproreed.  Thework 
of  warpiiij?  otic:ht  to  make  progress  with  every  tide. 

The  Kitrhrn  Gurden  The  produce  of  the  kitchen 

garden  available  for  uae  in  Joiy  comprieee  potatoes, 
tomipa.  beet,  c«  rote,  beans,  pease,  artidioRes,  gar- 
lic, onions,  leL'k>i,  esclmlotf,  rocambole,  cabbaf,'es, 
cauliflow  era,  angelica,  balm,  spinach,  horse-radii%h, 
kidney-beans,  benl,  borage,  thyiae,  eorrel,  burnet, 
chives,  chervil,  savory,  tansy,  nimmhcn?,  melons, 
crenes,  endive,  sage,  rosemary,  fennel,  marjoram, 
mint,  marigold,  mustard,  purslane,  mushrooms,  ra- 
disbea,  and  parsley. — In  July,  sow  broccoli,  endive, 
kidnej^beans,  rape,  muetard,  radishes,  cresset,  onions, 
carrots,  turnips,  lettuces,  borecoles,  cabhaijes,  pease, 
and  beans ;  gather  seeds  of  all  sorts  of  garden  plants 
as  they  ripen  ;  transplant  cabbages,  savoys,  borecoles, 
broccoli,  emiive,  onuliflowers,  leeks,  celery,  and  let- 
toees;  boe  advancing  crops  of  cauliflowers,  and  shade 
with  their  own  leaves  larf,'e  heads  of  nearly  matured 
crops ;  earth  up  the  crops  of  celery  which  were  plant- 
ed in  May  and  June ;  pull  full-grown  garlic,  onions, 
eschalot!:,  and  rocambole  ;  prime  crowded  melons, 
and  plant  cuttings  of  them  for  a  succession  crop; 
protect  melons  from  heavy  rain,  and  shade  or  fumi- 
gate  such  as  are  attacked  by  the  ted  spider ;  give  co- 
pious daily  waterings  to  cucumbers ;  remove  Kom  the 
lower  part  of  the  stems  the  smalli  li  i;r;ids  (;f  arti- 
chokes and  cardooiis,  so  as  to  promote  the  full  de- 
velopment of  the  larger  heads ;  gather  sage- tops,  la- 
vender-spikes,  chamomile  flowers,  and  plants  of  pen- 
nyroyal, hyssop,  mint,  balm,  marjoram,  and  other 
aromatic  lierlis,  and  place  them  to  dry  for  winter's 
use;  plant,  early  in  the  month,  slips  of  sage,  bjrssop, 
me,  kirender,  savory,  and  otiior  peremtia]  herbs  ; 
water,  during  dry  weather,  all  such  plniits  as  have 
been  recently  traii&ploiited,  and  dear  away  all  leaves 
and  stems  of  plants  which  have  Ceased  to  bear. 

The  Firuit  Garden. — The  home-g^rown  fruits  avail- 
able for  use  in  July  are  walnut><,  ahnonds,  apples, 
pears,  gooseberries,  currants,  cherries,  figs,  grapes, 
apricots,  peaches,  nectarines,  plums,  and  strawber- 
ries. In  July,  prune  such  wall-trees  as  have  not 
previously  received  their  summer  pruning ;  bud  plants 
of  cherries,  plums,  apricots,  peaches,  and  nectarines ; 
prune  and  rtgnlale  Qg.treei;  dear  «w»y  redundant 
shoots  of  vines ;  destroy  snails  and  wasp?  on  wall- 
trees;  apply  the  suitable  wash  to  peach-trees,  nec- 
tarine-trees, and  other  plants  attacked  with  mildew  ; 
and  displace  shoots  from  the  stocks  of  trees  grafted 
in  the  present  year  or  budded  in  tbe  last. 

The  Flower  Garden. — In  July,  support  nnd  water 
choice  carnations ;  propagate  carnations,  pmks,  mule 
pinks,  and  double  sweetwilliams  by  layering  and 
pipii«S  remove  tender  annuals  from  the  firames  or 
glass-cases  to  tbe  greenhouse,  the  conservatory,  or 
the  open  border;  remove  and  transplant  such  young 
carnations  as  were  layered  in  June ;  transplant  bien- 
nials and  ^brous-rooted  perennials  sown  in  spring  or 
in  the  beginning  of  summer ;  remove  weeds  and  dead 
leaves  from  potted  auriculas ;  transplant  seedling  pri- 
mulc ;  take  up  such  bulbous  roots  as  tlM  decaying 
state  of  the  leaves  indicates  to  be  ripe ;  propagate  Vft> 
Hons  kinds  of  perennial  plants  by  cuttings;  and  keep 
all  the  implements,  mces,  and  methods  of  gar- 
den culture  and  garden  cleanliness  in  full  and  labo- 
lious  operation  Kt  tbe  nsalatanaoce  of  naainesa  and 
perfect  order. 

AootrsT. 

Pktmomena. — August  is  generally  the  most  |rfe*- 
ntflNnfhiiithe  )f«ar.  In  mmm  yean,  it  it  hotter 


tban  Joly ;  and  in  very  rare  years,  it  is  dtber 
sonably  cold  or  exceedingly  thundery;  but,  in  tbe  i 
great  majority  of  years,  it  possesses  a  maximum  of  I 

the  delignts  of  summer,  with  a  minim uri;  uf  its  di>. 
agreeables,  or  most  pleasantly  blends  the  characten  ' 
of  summer  with  tbose  of  autoflitt.    Most  of  iu  nights 
are  close  and  wnrm  ;  and  roaoy  nf  it';  days  have  t  ' 
temperature  ranging  between  62-*  and  80°.  Tb* 
thermometer,  on  the  average  of  many  years,  has  a 
mean  height  of  62" ;  but  it  has  been  known  to  stad,  j 
during  sevendancooiiTe  days,  at  a  height  of  betweea  ' 
85°  and  90" ;  and  it  is  recorded!  f  o  li  n  e  repeated!; 
risen  to  96°.    The  barometer  ranges  k-Qi  inch ;  and 
has  a  mean  height  of  29*85  inches.    Tbe  mean  faQ 
of  niin  Is  about  1^  inch;  and  the  menn  eraporatifr'; 
is  3  8  inches.    The  winds  are  similar  to  those  ot 
July. 

In  the  early  part  of  August,  some  grains  have  rip* 
ened,  others  are  rapidly  ripening,  ana  rue,  borfacfc, 
melilot,  and  yellow  succory  aro  i  i  flower;  in  tie 
middle  parts  of  the  month,  meaduw-rue,  wild  clary, 
ploaghman's  tpikenBrd,  potamogetons,  and  polygo- 
nums are  in  flower ;  and  in  the  latter  part  of  the 
month,  the  earlier  kinds  of  hardy  kernel  fruits  are 
ripe,  and  tensel,  autumnal  crocus,  and  numerous  other 
plants  are  in  flower.  Some  of  the  most  conspicuous 
of  the  multitudinous  garden  flowers  of  August,  are, 
in  tbe  shrubbery,  ci<.tuses,  p:i  <ir>i!  flowers,  splrii^, 
trumpet -flower,  tamarisk,  clematis  leriodeiidroa. 
broom,  rose-acacia,  roses,  fuschias,  jasmines,  honey- 
aockles,  and  yuccas;  and,  in  the  parterre.  boUyhodks, 
mallows,  suitflowers,  golden-rod,  scarlet -runners, 
amaranths,  asters,  campanulas,  nigella.  lupines,  cocks- 
combs, columbines,  phloxes,  petunias,  lobelias,  ver- 
benas, salvias.  African  marigolds,  French  marigoUs, 
dahlias,  rutryi;1y,  rliirTa-aster,  candj-tuft,  starwort. 
sweetwliiain,  tixcolor,  capsicum,  balsani,  carnation*, 
mesembryanthemums,  convolvulus.nasturtiunn,  fever- 
few, mar%'el.of-Peru,  collinsia,  nenophila,  Indiaa 
pinks,  zinnias,  sweet  pease,  lavateras,  stodcs,  and  a 
f  r.  fij-:on  of  other  summer  and  autumn  flowers,  be- 
sides occasional  reappearances  of  wallflowers,  prims- 
Itt,  and  some  other  spring  flowers. 

In  the  early  part  ot  August,  bees  kill  their  drone«, 
ami  flying-ants  and  the  gorgeous  swallow-tailed  but- 
terfly make  their  appearance ;  in  the  middle  parts  of 
the  month,  several  birds  resume  singing,  swallows 
«td  young  martins  begte  to  congregate,  swifia  begin 
to  depart,  the  black-eyed  marble  butterfly  appearr, 
and  the  burrel-fly  lays  its  eggs  on  horses ;  and  in  the 
latter  part  of  Ac  month,  rooks  roost  on  their  aest- 
trees,  and  numerous  birds,  particularly  robins,  owls, 
and  stone-curlews,  utter  their  peculiar  notes  or  calls. 
Insects  so  abound  in  August  as  most  visibly  to  people 
both  the  air  and  the  waters.  The  transformations  of 
most  insects  and  of  sonw  other  aniaials  are  now  com. 
pletod.  Caterpillars  and  maggots  can  no  longer  be 
seen ;  moths  and  butterflies  emulate  the  bird«  iu  at 
once  number,  movements,  and  beauty ;  the  frog  hu 
emer^d  from  the  tadpole,  and  lesves  its  watery  home 
to  enjoy  its  gvmrasties  upon  the  land;  and  the  liv- 
ing inmates  of  many  kinds  of  eggs,  from  the  micri> 
scopic  to  the  great  m  size,  have  burst  from  their  im- 

ftrisonment,  and  luxuriate  in  the  energies  and  ftate  of 
ife  according  to  their  several  organizations  and  in- 
stincts. The  owl  may  now  be  seen,  and  more  fre- 
quently heard,  uttering  its  lugubrious  screech ;  the 
weak^yed  bat  flies  with  «MUess  evoluliona  and  with 
short  suOl  shriek,  in  punmft  of  ^  notbs  and  other 
>  t-  which  revel  in  the  evening  air;  the  clov.  w,  m 
oi  caskonaUy  liehts  up  its  tiny  lamp  by  the  hedge-^ide ; 
and  latfe  black  slurs  may  frequently  be  sen  creep- 
ing across  the  shady  paths  of  lane?  :\nd  gardens, 
either  luxuriating  in  the  moisture  ut  past  Mwwers, 
or  affording  a  prognostic  of  showers  to  come. 

Tk4  Farm. — Tnroughout  August,  cows,  steers, 
catvci,  and  all  Uodi  of  sheep  may  be  kept  coostuUy 
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at  grasx ;  and  horses  may  continue  to  he  treated  in 
the  same  miuiner  as  daring  the  latter  half  of  July. 
LmlM  mod  old  ewes  designed  to  be  aold  sliodMI  now 

be  separatrd  from  tlie  rest  of  the  stock,  and  may  per- 
haps he  adv)ititii^'tou:>lv  disposed  of  at  sumc  uf  the 
nearest  August  laiub  fiiift.  BraediDg  ewes  which 
have  bocD  ii«U  kept  and  an  in  good  eonditkw  should 
now  netiym  ^bie  ram,  in  order  to  the  produdng  of 
«  arly  fut  landis.  Many  sowii  now  pr  Kl  u  i  their 
!>econd  litter  of  pigs  ;  and  both  they  aiid  the  pig« 
should  be  fed  on  surh  KkiaiaMA>milk,  buttermilk,  and 
cli»*e>'*>-whey  as  hrivp  bff>n  rnniulating  in  the  cia» 
tt'Dis  throughout  the  precedmg^  months. 

The  reaping  and  harvesting  of  wheat  and  of  other 
valuable  crop*  u  unaUy  to  chief  and  promiiieiil  a 
p«ri  of  the  arm- work  of  August,  as  to  give  a  dis- 
tinct i  vi'  chnrarter  to  the  month,  and  to  impart  a  per- 
vading feature  to  the  lundscapeii  of  all  the  arable  dia- 
tncta  of  the  country.  Reapers  should  have  been  en- 
gag^ed,  the  !>talk-yard  should  have  been  cleared,  and 
all  minor  pre|)arations  should  have  been  made;  and 
the  wh(de  workot"  reaping; and  harveslin^f  must  be  car- 
ried ou  with  all  possible  energy  and  ju^;inent,  in 
adaptatien  Co  the  rtpeaing  of  the  crops  and  we  Yidsst- 
tudes  of  the  weather.  In  the  beginning  of  the  month, 
rape,  if  ijitended  fur  a  crop  to  reap,  may  be  suwii ; 
aboat  the  same  time,  the  second  horae-hoeing  should 
be  given  to  the  crop  of  cabbages  planted  at  midsum- 
tuer;  ia  the  coarse  of  the  month,  cabbsKcs  and  bore- 
coles for  transplanting  in  April  must  be  sown,  the 
broadcast  crops  of  turnips  should  receives  hand-hoe- 
ing, potato  crops  must,  if  necessary,  receive  a  band- 
hoeing,  and  another  cutting  of  lucerne  sfcouhi  be 
made ;  and  in  the  la^t  week  of  the  month,  cttbhagea 
may  bednll-sown  in  ridges  on  situations  whence  tney 
are  not  to  be  transplanted.  In  wet  days,  when 
horses  eannot  be  employed  in  carting  home  crops, 
and  when  all  the  harM  -t  men  are  employed  in  rcup- 
iii£  and  mowing,  or  on  other  lei!«ure  or  available  days 
or  the  reepng  and  hanrcating  period,  bare  fiiUowi 
on -fit  to  undergo  a  continuation  of  tillage  and  maiiu- 
rwU  preparation,  and  the  bottom  layer  of  the  ttuai- 
yard  may  be  t'nt  mcd,  extended,  or  completed,  by  the 
carrying  to  it  of  marl,  chalk,  turf,  ditch-scourings, 
or  poadtmud.  In  Aogtwt  abo,  toeh  hay  as  is  ready, 
should  be  brought  home  t<;  the  farmery  and  stacked; 
a  portion  of  stock  may  l»e  turned  int^j  the  sainfoin 
tiolda  which  were  mown  in  June  ;  hemp,  at  thirteen 
Weeks'  di-it.ajicc  from  tlie  tinir  I'  f  ^  riving,  <.hoiil(l  be 
pulled;  dax  aku  mu>t  be  piilie<i ;  and  landii  intended 
for  pasture — especially  such  as  have  strong,  wet,  or 
hmmwy  aoik— oiukt  to  be  kid  down  to  gtu*. 

7m  Kitehtm  Gardm^—inm  produce  of  tiie  kitchen 
garden  available  for  u-e  in  August  comprises  potatoes, 
turnips,  cabbage»,  aavoyii,  onionii,  leeks,  esicbalotf, 
rocambole,  artichokes,  love-apples,  pease,  beans, 
beet,  spinach,  part^ley,  radishe;!,  horse-radish,  pur**- 
lane,  angelica,  water-cresses,  balm,  Vjorage,  endive, 
cucunificrs,  melons,  mushrooms,  fennel,  I  rench  fennel, 

Eirlic,  buniety  cauliflower,  marjoram,  sa^,  thyme, 
vender,  carrots,  celery,  lettuces,  chives,  mnstard, 
chervil,  marigold,  mint,  rosemary,  savory,  sorrel, 
spinach  asid  tantiy.  In  August,  sow,  in  the  open 
ground,  cabbages,  borecole<i,  tavojrt,  ooiom,  carrots, 
^adi^he<i,  turnips,  mustard,  rape,  cress,  angelica,  fen- 
nel, enrlive,  chervil,  and  lamb-lettuce;  sow,  in  a 
botbed,  broccoli  and  caulitlower;   sow,  in  a  warm 

upot  of  rich  mellow  ground,  winter  spinach:  trans- 
plant broccoli,  savoy*,  eele^,  lettnecf,  endive,  and 

borecoles;  weed  and  thoroui^hly  clean  a£parncn<i 
beds ;  remove  the  smaller  aitd  lower  heads  of  arti- 
chokes; hoe  and  handweed  all  crops  which  require 
cleaning ;  earth  up  the  cardoons  which  were  planted 
lit  June  ;  take  up  encbalots  and  garlic  as  soon  as 
their  leaver  begin  to  decay  ;  gather  mint,  pennyroyal, 
and  other  aromatic  herbs  for  distillation  just  as  they 
are  tomSmg  into  iowvr;  eot  down,  ikofften,  gather, 
L 


and  otherwise  manage  perennial  -  rooted  aromatic 
herbs  fur  family  use ;  gather  seeds  from  all  sorts  of 
plantt  as  they  ripen ;  ^ive  due  attention  to  melons 
and  curumhers;  and  ^ve  a  fumigation  of  tobaceoto 
cucumbers  in  order  to  destroy  the  green  flv. 

The  Fhnt  Qmrden — The  home-grown  voits  avail- 
able for  use  in  August  are  apptes,  pears,  plums, 
cherries,  peaches,  apricots,  nectarines,  currants, 
gooseberries,  tigs,  mulberries,  ^[rapes,  raspberries, 
and  strawbernes  In  August,  give  another  examin- 
ation and  dretring  to  vines,  peach-treat,  nectarine- 
trees,  aprirot-trees,  and  other  wall-trees;  carefully 
gather  wall  fruits;  clean  and  reduce  to  perfect  neat- 
ness fruit-tree  borders;  apply  a  little  oil  to  maturing 
figo,  and  give  then  all  powdble  advantage  from  the 
plavoftunaliine}  looien  the  bandaMi  froo  all  aloeki 
and  trees  which  were  burld>  ri  in  July;  and  prateet 
wall-fruit  from  insects  and  birds. 

7l«  Flotoer  Qarden. — In  August,  give  very  fre- 
quent waterings  to  plajits  in  pots ;  shift  potted  auri- 
cula  plants  into  fresh  compost;  lift  auricula  plants  in 
the  open  ground,  divide  their  roots,  aiid  transplant 
each  piece  into  newly  dug  and  manured  soil}  prick 
out  and  tnmtidant  teedling  anriealaf  and  other  prim- 

ul;e ;  remove  and  trarih;  l,u  r  1  lyi  rr  rl  carnations;  thin 
out  and  transplant  piped  carnations  and  pinks;  trans- 
plant seedling  biennals  and  perennials ;  cut  box  and 
thrift  edgings;  trim  hawthorn,  hornbeam,  privet, 
holly,  yew,  lime,  elm,  and  beech  hedges;  gather 
seeds  of  all  sorts  of  plants  as  they  ripen  ;  give  con- 
stant attention  to  the  keeping  of  lawns,  walks,  bor- 
ders, and  the  whole  garden  in  perfect  order;  and  to- 
ward the  end  of  the  month,  propn:';it  ^  fih'-uii  ^-rt»otcd 
perennial  plauta,  by  slips  and  by  divnuun  ot  the  roots. 

Septembkr. 

Phtnomtna. — September  ia  often  charaeterited  as 

tlie  most  healthy  month  in  the  year.  It  occasionally 
has  pruve<l  the  hottest  month;  it  has,  in  verv  rare 
instance«i,  been  known  to  have  some  frost  and  even 
snow;  but,  in  genera!,  it  concentrates  nil  thp  mnit 
agreeable  properties  of  the  temperate  Miiic.  Ttiough 
the  mean  temperature  is  very  sensibly  fallen  from 
that  o^  July  and  August*  vet  the  abundant  radi- 
ation of  lieat  firon  the  Mil  often  renders  the  prev^- 
ing  warmth  but  slightly  inferior  to  that  of  summer. 
The  theriuoiueter  bus  a  mean  height  of  about  68'^, 
and  usually  ranges  between  38°  and  58*^  by  night, 
and  between  56'^  and  76^  by  day;  but  it  is  recorded 
to  have  fallen  so  low  us  some  points  beneath  32'^, 
and  to  have  risen  -.o  high  as  H'.)^'.  'I'lie  Icirometer 
usually  ranges  11  inch;  and  ha«>  a  mean  hei^^lu  of 
SD'SBindMs.  Thunder  storms  oecMionally  happen, 
but  are  usually  shorter  and  less  violent  than  those  of 
July  and  August.  The  inetui  fall  of  rain,  on  the 
avenge  of  many  years,  is  2|  inches ;  and  the  mean 
evaporation  is  about  2^  inches.  The  weather,  dur- 
ing the  whole  of  the  month,  is  usually  settled,  fine, 
and  bracing;  and  thougti  the  morningN  mid  evenings 
are  frequently  cold  and  misty,  the  greater  part  of  the 
day,  in  general,  has  a  pleasant  de|^«e  of  heat,  and  a 
pure,  bright  and  glowing  atmosphere. 

The  woods,  the  hedges,  and  the  orchards  now  ex- 
hibit their  various  and  exuberant  prodnctions,  and 
challenge  the  admiration  of  observers,  the  care  of 
cultivators,  and  the  delight  of  consumers.  In  the 
early  pai  t  id  the  month,  the  traveller's  joy  is  in  flow- 
er, some  fungi  appear,  and  the  leaves  of  the  syca- 
more, the  elm,  the  lime-tree,  the  monntatn-ash,  and 
thf  birch  begin  to  change  colour;  in  the  middle  part 
of  the  month,  the  fnrze,  the  laurel  and  the  ivy  are 
in  flower,  the  catkins  of  the  birch  and  the  hazel  are 
formed,  and  all  gradation:!  of  fructification  from  the 
blossom  to  the  ripe  fruit  are  simultaneously  on  the 

bramble;  and  in  the  latter  part  of  the  month,  hips, 

haws,  and  Alberts  are  ripe,  and  the  leaves  of  the 
elm,  Che  ash,  the  plane-tree,  the  homhean*  thtr 
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cberry.tree,  the  oak,  tlie  sycamore,  the  willow,  the 
maple,  and  the  hawthorn  display  theAr  respective 

aiifmiiiial  hues,  and  jointly  impart  a  rich  and  most 
▼aried  tinting  to  woodland  scenery.  Some  of  the 
moat  ooDipicuoiM  of  the  nnultituainous  flowers  of 
the  month  are,  in  the  shrubbery,  clematis,  honey- 
suckle, passion-flower,  pomegranate,  spiraeas,  roses, 
jasmines,  l>r(Jom,  briiml)ie,  altha;<is,  fiiscliias,  clmste- 
tree,  and  arbutus;  and  in  the  parterre,  chiua-aster, 
Indian  pink,  eonvolvaloe,  dahlia,  nesturtiatn,  nigeUa, 
poppy,  sweet  sultan,  spiderwort,  starwort.  r-ntfLfly, 
suii^uwerii,  Ktuck^,  amaranths,  African  mangold, 
French  marigold,  colchicum,  campanulas,  babams, 
meaembryantbemaBM,  feverfew,  autumnal  crocui;, 
golden  rod,  Oaemsey  lily,  capsicum,  candytuft, 
zinnia,  sanvitalia,  mignonette,  lavatera,  hollyhock, 
larkspur,  monkshood,  phlox,  marvel  of  Peru,  lupines 
veronicas,  triodor,  eediioiit,  tuberoMS,  and  a  prafii- 
sion  of  others. 

in  the  early  part  of  September,  the  bull  utters  bi^ 
peculiar  autumnal  cry,  the  swallow  sings,  linnets 
congregate,  aad  young  broods  of  goldfinches  appear ; 
in  the  middle  parts  of  the  month,  herrings  are 
caught  in  vast  abundance,  the  common  owls  utter 
their  dismal  cry,  the  flycatcher  disappears,  and  the 
ring-ouzel,  the  saffitm-butterfly,  and  the  red  under- 
wing  moth  appear;  and  in  the  latter  part  of  the 
month,  bt4ire<t  congregate,  the  swallow  departs,  the 
tiehlfare  and  the  woodcock  appear,  and  the  woodlark 
sings.  Swallows,  when  preparing  to  depart,  assem- 
ble in  large  numbers  on  lony  bmldtngs  $  they,  fin- 
several  sucrT  J-iive  days,  spread  their  wings  and  make 
trials  of  their  strength  ^  and,  when  quite  ready,  they 
promptly  and  siiDultaneously  depart*  wtliwg  away  to 
summer  regions,  and  "  leaving  the  green  meadows  of 
England  for  the  myrtle  and  orange  groves  of  Italy, 
aiid  for  the  palms  of  Africa."  In  the  sunny  mom. 
logs  of  September,  the  webs  of  the  geometric  spider 
are  hung  on  almost  every  bush ;  and  l^ey  collect  the 
descendinic^  dew  into  pearly  drop>  on  almost  every 
thread,  and  appeiir,  ia  the  play  of  the  sunshine,  like 
a  work  of  the  most  exquisite  weaver-craft  gorgeously 
gemmed  with  diamonds.  The  minute  and  almoat 
microseopic  gossamer,  uUo,  ftMcatet  its  nrfnie 

threads,  and  floats  them  through  the  air,  Or  Stretdies 
them  across  gardens  and  fields. 

The  Farm. — Throughout  Septonber,  all  kinds  of 
sheep  coiilinu'^  v,  !.r;11r  nt  crass.  If  a  regular  flock 
be  not  kept,  die  annual  purchase  may  be  made  at 
ajiy  of  the  September  fairs.  A  common  system  in 
many  enclosed  districts,  wliere  the  Csnces  are  very 
secure,  and  llie  supplies  of  fiiod  are  abundant,  is  to 
buy  old  crones  in  September,  to  put  the  ram  to  them 
in  October,  to  sell  the  kinbs  as  they  become  fat  for 
the  butcher,  and  so  to  fatten  and  dispose  of  the  mo- 
thers that  the  whole  may  be  cleared  off  in  somewhat 
less  than  a  year  from  the  time  of  buving ;  but  this 
system  is,  in  general,  inferior  to  that  of  wether  lambs. 
Throughout  the  month,  all  cows,  steers,  and  calves 
may  be  kept  wholly  at  grass.  Fattening  l>easte 
hlir  ul  l  he  well  looked  to,  and  have  food  both  good 
and  abundant;  fur  Uiey  are  nice  in  their  taste,  and, 
if  they  do  not  receive  ample  pasturage  of  a  quality 
quite  to  their  taste,  they  will  cease  to  fatten,  and 
may  even  begin  to  decline.  Dairy  cows  also  must 
have  ;  i  ty  of  grass,  else  tlunr  milk  will  he  very 
habit'  tu  fail ;  or  they  may  be  profitably  fed  in  a  vard 
upon  lucerne,  mown  green.  Horses  must  he  kept 
at  full  work;  and,  during  the  greater  part  of  the 
month,  they  should  cuiitiuue  to  receive  a  portion  of 
green  food ;  toward  the  middle  of  the  month,  they 
must  be  taken  from  the  grass  for  the  night,  and  kept 
in  the  stable ;  and  at  ue  end  of  the  month,  they 
should  cease  to  receive  green  food,  and  begin  to  be 
fed  wholly  on  hay  and  oata.  "  Wheat- sowing," 
says  Arthur  Young,  "  is  a  business  in  which  we 
usually  stietcb  a  point*  and  make  the  ploHglis  do 


full  work.  Both  horses  and  oxen  should  be  kty. 
this  month  to  laeeme,  &c.,  mown  every  day;  they 
will  work  as  well  on  it  as  on  any  other  food;  but 
while  ibev  plough,  they  must  have  oats  aod 
with  it ;  for  no  grass  at  this  season  of  fbe  yewii m 
nourishing  as  it  was  in  the  summer." 

The  labours  of  harvest  are  continued  from  Aegwt 
If  the  weather  have  been  rainy,  and  the  soil  W  cold, 
wet,  and  backward*  wheat  should  be  sown  in 
tember ;  bat  if  -die  weather  eontimie  dry,  or  if  Oe 
soil  be  comparatively  dry  and  warm,  it  should  not 
be  sown  till  October.  September  is  the  proper  tune 
for  cutting  fern  and  stacking  it  in  the  £u-m.jrard ;  for 
cutting  wheat  md  rye  stubbles,  and  earring  thm 
home  to  the  fiutn-yard ;  for  the  picking  of  hops;  fcr 
the  ploughing  of  stubble-laiids  ;  fur  the  water-fur- 
rowing of  newly  ploughed  wet  fields;  for  the  sowing 
of  winter  tares;  for  hoeing  late  crops  of  turoiiM; 
and  f  nr  dressing  heavy  soils  \ri(}i  lime.  Burnet  tic'dj 
ajui  lands  of  the  present  year  imd  liown  to  grass  ongkt 
to  be  kept  intact  from  the  tread  or  approadi  of  any 
stock.  Lnoeme  will  yield  aDotber  otttiqg  loviri 
the  end  of  this  month,  or  early  in  October. 

The  Kit.  f.r  Tt  Garden, — The  pmr)  uro  nf  th-:^  kitclin: 
garden  available  for  use  in  September  comprise:*  cab- 
bages, savoys,  broccoli,  cauliflower,  potatoes,  tur. 
nips,  carrots,  beet,  parslcv,  pnr'.ir,  n- in:  -,  hrkv 
eschalots,  rocambole,  radishes,  Lursc-raJibh,  melosi, 
cucumbers,  mint,  mushrooms,  pease,  beans,  arti. 
chokes,  bumet,  borsge,  spinach,  sage,  endire,  fitansl, 
celery,  cresses,  wtter-enssss,  cberra,  Premibfenntl. 
marigold,  marjoram,  thyme,  tansy,  love-apples, 
tuces,  kidney4)eans,  purslane,  mustard,  savoy,  u4 

rosemary  Jn  September,  sow  lettuces,  early  in  the 

month,  m  warm  open  ground,  and,  late  in  the  montb, 
in  frames  ;  prepare  mushroom  beds,  and  provulc 
muslii  ■<  III  spawn;  transplant  lettuces  to  the  open 
ground  for  early  use,  and  to  frames  for  winter  ase; 
transplant,  in  the  third  week  «f  the  month,  into  s 
warm  and  well-sheltered  nursery-bed,  the  cauliflowi'T 
plants  of  the  Augustt  sowing ;  hoe,  earth  op,  *td 
otherwise  encourage  the  cauliflower  plmrfa  of  the 
July  planting;  transplant  cabbages,  savoys,  bore, 
coles,  and  broccoli ;  prick  out  into  nursery-beds  tiie 
various  plants  of  thv  ohI  '  i^c  i  iV  in  the  sow- 
ing of  August :  plant  celery  into  tre^iches  for  s  sue- 
cessional  winter  crop ;  tie  up  large  endive  planti  ts  '| 
blanch  ;  trnris;  lant  i  rulivc  ir*o  a  warm  and  dry  situ*- 
tion  for  winier  s  use  ;  earth  up,  tie  up,  and  bkiiCk 
cardoons ;  thin  and  hoe  the  August  sovring  of  spin- 
ach; hand- weed  the  Jvif  aad  Aogast  sowiiig*  ^ 
onions ;  thin  and  boe  the  tomips  of  tne  Angnst  sew*  i 
ing;  and  make  successional  sowings  of  small  <u!ail 
plants  on  n  warm  border,  or  within  the  nultau«>ff  «i 
a  south  wall. 

The  Fruit  Garden. — The  bom*^-grovm  fruits  arsil. 
able  for  use  in  September  are  walnuts,  almonds,  i 
berts,  ajiples,  pears,  chestnuts,  cherries,  plums,  apH- 
cots,  nectarines,  peaches,  raspberries,  strawbenv** 
mulberries,  figs,  grapes,  cumuits,  and  goosebemei^ 
— In  September,  regulate  once  more  the  shoots  of 
vines,  apricots,  peaoies,  and  other  wall-tree«;  oto- 
tinue  to  protect  wall  fruit  from  insects  and  bird*; 
make  new  plantations  of  strawberries;  gather applM 
and  pears  ;  propagate  goo«eherry-bushes  and  currsst. 
bushes  by  cuttings  ;  an<i  fi-r[i  ur,  either  from  sprii  g- 
sown  seedlings  or  from  present  cutting,  layers,  or 
suckers,  a  nursery  of  stocks  for  the  grafting  and  bud-  j 
ding  of  fruit  trees. 

The  Flower  Garden. — Toward  the  end  of  Sep- 
tember, plant  select  hyacinth,  tulip,  pc^yaathi 
cissui,  and  other  bulbs  £»r  early  blooming  hi 
Abovt  tbe  ndddle  of  the  month,  begin  a  si 
planting  of  ranunculuses  and  aiMMni  De^.    In  thels^ 
ter  part  of  the  month,  transplant  hardy  sveijnes 
shrubs,  and  many  kinds  of  hardjr  decidm 
In  tbe  conw  of  tbe  oMmtb,  ram<»«ie  and 
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layered  carnations  ;  water  siu  h  Inycred  rarnutioii^  ;is 
were  formerly  removed  i  gently  water  choice  auri- 
ci^  in  drf  weather,  and  imiteet  them  bv  eovering 
in  rery  rainy  weather;  transplant  biennial  and  pi-r- 
ennial  plaiit^,  rained  from  spring  aiid  early-sutuiiter 
sowings,  or  from  slips,  offsets,  layers,  pipings,  and 
divided  roots ;  trim  or  plant  edgings  of  thrift ;  clip 
such  hedges  as  are  still  untriinmed  ;  propagate  many 
ki!)ds  of  fibron.-i-rooted  perennials  from  slips  or  off- 
sets, or  by  divisioo  of  the  roota ;  and  keep  lawns, 
wdin,  and  bordera  ia  a  atate  of  perfect  deanlineae 
and  Older. 

October. 

Phtjumena. — October  is  frequently  the  most  set- 
tled month  in  the  year.  Its  prevailing  temperature, 
as  compared  with  the  shortness  of  its  days,  is  usiiiiily 
venr  high ;  yet  this  is  largely  occasioned  by  great 
Tarnation  of  beat  from  the  soil ;  and,  in  eoroe  yeara, 
it  i?  vastly  reduced  or  occasui  irilly  overwhelmed  by 
frosty  and  snowy  premonitioiis  ot  winter.  The  ther- 
mometer usually  ranges  between  35"  and  54°  by 
night,  and  between  50°  and  65°  by  day;  and  it  has 
ft  mean  height  of  about  49°  ;  yet  it  not  tmfrequently 
fatl^^  below  the  freezin^^  point  by  night,  and  has  been 
known  to  rise  so  high  as  77°  by  day.  The  barometer 
has  a  mean  height  of  29*6  inebetj  and  usually  ranges 
between  and  31  "f?.  The  mean  fall  of  rain,  on 
the  avf  rajit  of  many  years,  is  about  two  inches  ;  and 
tbe  mean  evaporation  is  nearly  1^  inch.  The  Mrinds 
are  usually  soft  and  comparatively  lull ;  and,  on  tbe 
average  of  many  years,  they  blow  3  day«  from  about 
the  north,  3from  about  t!u'  iK)rt]i-east,  2^  from  a!»out 
the  east,  3i  from  about  the  south-ta^t,  24  from  about 
thetoath,  6  from  about  the  south-west,  4}  from  about 
the  west,  and  6|  from  about  the  north-west. 

In  the  early  part  of  October,  hollies  and  china 
bollvbocks  are  in  bloom,  and  the  catkins  of  some 
kinds  of  willows  are  formed ;  in  the  middle  parts, 
tbe  leaves  of  the  Spanisb  cbeetniit  are  yellow,  those 
of  the  we<'ping-birch  are  bright  red  or  gold  coloured, 
those  of  the  sugar-maple  are  scarlet,  aiid  most  of 
thoae  of  the  aab,  and  some  robinias  and  horse^chest- 
Diit«,  arc  fallen  ;  n:u\  in  the  latter  part  of  the  month, 
tie  leaves  of  ihc  marsh-elder  have  a  fine  pink  col- 
our, those  of  ♦he  stag's  horn  sumach  are  purplish  red, 
aiid  those  of  the  American  oaks  have  various  tints 
of  yellow,  orange,  red,  and  purple.  A  tempestuous 
snowy  day,  accompanied  by  one  or  two  sharply  frosty 
nights  ill  October,  goinetiuieii  suddenly  reduces  the 
tower.garden  from  beauty  and  brilliance  to  almost 
utter  desobition ;  hut  when  the  whole  month  matn- 
taing  its  usually  mild  character,  it  retains  to  its  very 
end  a  large  proportion  of  the  floral  gorgeousness  of 
September.  Some  of  tbe  most  conspicuous  dowers 
wideh  adorn  It  are,  in  tiie  shrubbery,  passion-flower, 
evergreen  cytisus,  broom,  bramble,  altha-a,  honey- 
suckle, roses,  arbutus,  and  iaurustinus ;  aiid,  in  the 
parterre,  oolducums,  cyclamens,  golden-rods,  pinks, 
pansies,  stocks,  sunflowers,  china-asters,  chrysanthe- 
mums, dahlias,  verbena,  French  marigold,  AfHean 
mangold,  anemones,  campanulas,  nasturtium,  Guern- 
sey lily,  pentstemon,  salvias,  fuschiaa,  autumnal  era- 
cos,  scabioaa,  camations*  bdiaa  |iiBk,  asters,  bal- 
»am3,  adonta,  lapiitti,  aweet«iultain»  and  marvel  of 

Peru. 

In  tbe  early  part  of  October,  snakes  and  vipers 
commence  their  hibernation,  and  redwings,  hooded 
crows,  and  wood-pigeons  arrive ;  in  the  middle  parts 
of  the  month,  wild  geese  remove  from  tbe  feng  to  the 
rye-fieldiu  ben-chaffinches  flock  together  preparatory 
to  nigfstion,  and  tbe  snipe  makea its  appewance  in  the 
meadow? ;  and  in  the  latter  part  of  the  month,  rouks 
visit  their  nest*trees,  the  tortoise  begins  to  hyberiiate, 
spiders'  webs  abound  in  the  hedges  and  in  the  fieUL^:, 
tiie  woodcock  returns,  and  some  larks  are  occasion- 
sllybevd.  **llieeaiignitionandimiii^tioiiof  the 


feathered  race  still  take  place.  The  hirundtnes  or 
swallow.tribes  have  departed,  and  tbe  water-birds 
are  flocking  bitber  from  other  shores.   Tbe  starlings 

now  congregate  in  multitudfs,  and  do  considerable 
mischief  in  the  fenny  countries,  by  settling  on  and 
breaking  the  reeds  which  grow  were  abundantly. 
Many  animals  and  reptiles  and  inserts  row  seek  their 
winter  quarters,  and  retire,  a;;  impelled  by  tfaelr  sev- 
eral instineti,  to  await  the  return  of  all -reviving 
spriw." 

Tm  Am.— Mueb  of  the  work  proper  to  Septem- 
ber may,  by  the  back  ward  ir'<s  of  a  season,  or  the 
prevalence  of  unfavourable  harvest  weather,  be  pro- 
longed into  October ;  and  a  considerable  portion  of 
the  work  proper  to  October  frequently  requires  to  be 
postponed  till  November.  October  weather,  when 
understood  with  practical  reference  to  the  condition 
and  operations  of  the  farm,  is  the  period  of  compara- 
tive or  tolerable  mildness  wbidi  immediately  precedes 
such  an  inclement  transition  to  rain,  sr  ou  ,  ir  frost, 
as  puts  an  arrest  upon  most  of  the  Ial>ours  uf  tbe 

field  Oetolier  ii  oonaionij  tlie  month  for  hiring 

and  stocking  farms,  or  for  removing  from  one  farm 
to  another ;  and,  on  such  occasions,  a  large  portion 
of  it  is  necessarily  consumed  in  the  toils  of  stocking 
and  removing.  This  is  also  the  chief  time  for  hiring 
farm- servants;  and  it  demands  consideration,  not  only 
as  to  the  place  and  act  >f  biring  them,  but  as  to  tbe 
number  and  the  qualifications  to  be  sought. 

October  will  most  probably  terminate  the  pasture 
frwding  of  all  Idnda  m  stock  fortlie  year;  so  that  the 
farm-3nwd  ot^t  to  be  in  a  state  of  perfect  readiness 

for  tbe  winter's  use.  At  the  commencement  of  the 
month,  all  cows,  steers,  and  cah  es  may  still  be  at 
grass:  but,  at  some  time  in  the  progress  of  the  month, 
when  the  temperature  considerably  falls,  and  the 
grasses  fail  to  yield  sufficient  nourishment,  they  must 
be  taken  home  to  the  yard,  aiid  variously  fed  accord- 
ing to  their  condition  and  their  destiny.  Dry  cows 
may  be  fed  on  cut  cbaff;  milking  cows,  in  another 
yard,  on  cabbages  and  chalT;  young  cattle,  or.  t!ie 
same  fare  as  milking  cows;  and  fatting  beasts,  on 
turnips  and  chaff,  or,  what  is  better,  on  cabbages  or 
carrots  and  chafi*.  Such  cattle  as  have  been  soiling 
in  the  yard  or  sheds,  may  now  have  their  food  grad- 
ually changed  to  dry  meat,  ca])bages,  or  roots.  At 
the  beginnmg  of  the  month,  ewe  and  wether  hogs 
are  still  at  grasa ;  but  towards  tbe  end  of  it,  or  when 
tbe  pastures  cease  to  afford  proper  nourishment,  they 
must  be  penned  on  turnips.  All  sheep  intended  to 
be  fattened,  however,  ought  to  be  already  half-fitt- 
tened  when  they  are  turned  on  turnips ;  for  if  they 
leave  the  pastures  and  begin  the  turnips  in  a  lean 
condition,  they  will  by  no  means  make  a  profitable 
return  for  their  feeding.  Selected  rams  ought,  in  tbe 
early  part  of  the  monra  or  not  biter  than  about  the 
10th,  to  be  turned  in  among  the  breeding  ewes. 
Horses,  according  to  the  practice  of  iioine  farmers, 
continue  throughout  much  of  October,  to  receive  a 
portion  of  green  food,  and  are  not,  till  towards  the 
end  of  this  mmitii,  restricted  to  bay,  ebaff,  and  oats. 
Full  grown  hogs  ought  now  to  be  put  to  filli  i 

As  soon  as  cattle  are  turned  into  the  farm-yard, 
the  laboora  of  the  bam  for  the  supply  of  fodder  and 
litter  commence  ;  and  thv^i-  labours  are  thenceforth 
continued  till  spring.  In  the  course  of  October,  the 
potato  crop  must  be  ploughed  up,  gathered,  and 
stored ;  ana  about  the  ^id  of  the  month,  the  carrot 
crop  should  be  dug  up  and  stored.  Autumnal  tillage 
of  all  wet  or  stiflT  lands  ought  to  be  busily  proseciitrd 
in  October,  for,  in  consequence  of  saturation  with 
moisture,  it  may  become  impracticable  in  November; 
but  the  ploughing  of  very  light  sandy  soils  can  be 
performed,  during  open  weather,  in  any  part  of  win- 
ter. The  sowing  of  wheat  ought  to  be  much  more 
general  in  October  than  in  either  September  or  No- 
vember; for  it  ia  aa  auitahlt  on  Iq^tiah  ioib  in 
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October  as  in  September,  and  generally  far  more  ; 
niiteble  in  heavy  soils  in  October  than  in  November. 
Two  Miconriond  crops  of  winter  tarea  oagbt  now  to 
be  sown.  Successful  bean  hiihbandry  upon  harsh 
and  ditVicult  !ioil»»  chiefly  ilcpends  upon  the  diligent 
ploughing  and  tlue  manuring  of  the  land  in  October, 
or,  in  favourable  weather,  io  November.  Ploughing 
for  pe«n,  for  tiwley.  for  ovtt,  and  for  muMer  must 
al»o  be,  at  this  time,  dili^rently  prosecuted.  A  very 
deep  digging  should  at  present  be  given  for  liquorice. 
In  woodland  districts,  all  fallen  tree-leaves  which 
can  he  obtained  at  moderate  cost,  should  be  collected 
and  carted  to  the  farm-yard  for  litter  and  conversion 
into  m.uiurc.  Water-coucMi  ought  to  bo  emiiined, 
and  kept  freely  open. 

The  Kitchen  CUarden  The  prodoeeof  tlie  kitchen 

garden  available  for  use  in  October,  comprises,  from 
hotbeds,  mint,  rou^ooms,  mustard,  cress,  lettuces, 
melons,  and  cueumbers ;  and  from  the  natural  ground, 
potatoes,  turnips,  etrrots,  beet,  artiehokes,  cabbages, 
cabbage-sprouts,  nvoys,  peas«,  beans,  garlic,  onions, 
leeks,  rocambole,  i-ichalots,  cauliflowers,  radishes, 
love-apples,  broccoli,  celery,  fenneU  chervil,  French 
fomel, penley,  thyme,  spinaeb,  boiM'mdiab,  Udiiey- 
beans,  f^n^p,  small  salads,  savory,  sage,  marjoram,  and 
sorrel. ^ — la  October,  sow  bcatis,  pca>ti,  radishesi,  car- 
rots, lettuces,  and  small  salad  herbs ;  transplant  let- 
tuces, cabbi^ec,  borecole*,  bjrteop,  tbyme,  aavory, 
saire,  and  mariorain ;  uncover  and  corer,  according 
to  weather,  tie  cauIiQower-plants  recently  planted 
in  frames:  and,  near  the  end  of  the  inonth.  transplant 
tbem  into  a  piece  of  warm  rich  ground  under  hand- 
glasses ;  give  a  general  hoeing  to  cabbages,  borecoles, 
savoys,  and  broccoli ;  give  a  band-weeding  to  winter 
spinach;  nKtkc  u  ^uccessioiial  tiuing  up  of  c:idive 
plant*  for  bknching;  give  a  general  weeding  and 
wfaiter«dreBsnif  to  Mdsof  hyssop,  tbyme,  sage,  mint, 
pennyroyal,  tan=;y,  niarjoram,  t,.ir  unn,  balm,  sorrel, 
burnet,  and  chamomile  ;  cut  down  asparagus  plants, 
give  a  winter  dreaaing  to  a^paiagoa  bade,  and  com- 
mence the  process  of  forcing  asparagus  for  xw.  in 
early  winter :  earth  up  celery  and  cardoonn ;  dig  up 
crops  of  potatoes,  full  grown  carrots,  Kome  parsnips, 

and  some  beet-roots,  and  store  them  according  to  the 
metboda  f  uited  to  tbeir  respective  nature ;  and  com- 
mence the  digging,  trenching,  and  manuring  of  all 
vacant  pieces  of  ground,  in  order  that  they  may  en- 
jov,  throughout  winter,  all  the  fallowing  advantages 
of*^ son,  mr,  froat,  and  mlnerd  decomposition.  About 
the  tinrd  week  of  tbe  month,  early  purple  broccoli 
should  be  put  into  pots  ;  and  toward  the  end  of  the 
month,  a  small  planting  of  mint  and  tarragon  for  win- 
ter use  may  be  agade  upon  a  digbt  hotbed  or  in  pota 
or  boxes. 

The  Fruit  Garden. — Tbe  hoiue-gruwn  fruits  avail- 
able for  u»c  in  October  are  walnuts,  filberts,  almonds, 
apples,  pears,  plums,  cherriM,  peaches,  nectarines, 
mulberries,  grapes,  raspberries,  strawberries,  goose- 
lurric>,  and  u' If  j  ii -iTvcd  currants.  During  Octo- 
her,  gather  applet,  and  pears  ;  head  down  stunted  and 
barren  fruit-trees,  in  order  to  make  them  servo  as 
stocks  for  new  grafts ;  give  tbe  winter-dressing  to 
strawberry  plantations ;  propagate  gooseberry  bush- 
es and  curraj.t  liuslics  Irom  cuttings  and  suckers; 

Kropagatc  some  other  fruiting  plaiit»  by  cuttings  and 
tyers ;  prune  standard  goosebernr  boshes  and  ear- 
mat  bushes  aii  soon  as  tbe  wood  of^their  young  shoots 
if-  ripe ;  prune  raspberry  plants  ;  and  make  new 
plantations  of  raspberry  plants.  About  the  middle 
or  towards  the  end  of  the  month,  plant  gooseberry 
bushes  and  currant  bushes.  In  tbe  latter  part  of  the 
moiith.  peach-trees,  nectarine -trees,  and  apricot- 
trees,  it  their  leaves  have  dropped,  way  begin  to  be 
unnailed;  most  kinds  of  fruit-trees  may  bie  safely 
tr."-^ ;.l-i'itc(l ;  and  n  v.  ri-h  of  water,  limr,  ar^d  row- 
uniiu  may  be  applieu  to  truit-trees,  by  mcun£  ot  a  ttrush 
or  an  engine,  nw  the  deatnietioii  of 


7'hr  nowcr  Garden. — In  October,  prune  sbrtibs  erf 
all  straggling  and  exuberant  shoots;  tran&plaitt  all 
kinds  of  fibrous-rooted  biennials  and  perenniali;  , 
plant  fibrous- rooted  biennials  and  perennials  in  pato;  ' 
plant  roost  kinds  of  bulbooa  and  tuberona-nMlal 
flowering  plants ;  cut  away  all  dead  stems  of  berba- 
ceoua  perennials  and  tear  up  all  de^^ed  annu&lf  -, 
give  a  general  weeding,  cieanmg^  and  snnter-dre^ainc: 
to  all  ?i(-rrtL«rp  and  flowering  compart mrfts  ;  plarit  &U 
kinds  of  liardy  shrubs  and  trees,  wiiLibt  r  deaduwu 
or  evergreen  ;  prune  rose-bushes,  honeysuckles,  sii4 
all  such  other  flowering  shrubs  a*  require  prnaiK. 
and  remove  from  rose^bnsbes,  filae-treea,  and  sD 
plants  of  similar  f  mlit-,  anv  ^tirkers  which  they  oaj 
nave  sent  up;  transplant oniaiuentid trees;  propagate 
deciduous  dinibs  by  kyering ;  prune  and  train  ever.  - 
green  shrubs  ;  remove  all  pots  and  boxes  of  seedling  ^ 
and  also,  toward  the  end  of  tbe  month,  all  potted  ' 
auriculas,  to  a  warm  situation,  fully  exposed  to  tlic 
sun,  and  as  well  sheltered  as  possible  from  wind  sad 
cold ;  trim  any  edgings  and  nedgea  which  were  not 
trimmed  in  August  or  September;  forrn  l>ox-*-»dgingi 
along  walks  and  around  beds;  make  edgings  of  thrift; '  < 
(dant  hedges;  eleanand  repeatedly  roll  ^vel  walki;  ^ 
give  a  close,  even,  and  finishing  mowing  to  lavm 
and  grass  walks ;  and  remove  to  the  greenhouse  dl 
such  half-tender  perennials  as  were  brought  out  dur- 
ing summer  and  not  placed  back  in  September,  bet 
the  artiele  Gbbbmhovib.  , 

NoTsaasB. 

Phenomena  November  has  tbe  repotation  ofheiai 

the  foggiest  month  in  the  year.    In  some  yeari,  it  ii 
clear,  calm,  and  mild ;  and  ui  others,  it  is  clear,  frot^ty, 
and  very  cold  ;  but  in  mo>x,  it  is  <Iark,  aiisettled,  iiui 
stormy,  and  freaoantly  wrapped  in  fogs  and  sooks.  ■ 
"  We  aro  now,*' remarks  Howitt,  *'in  a  month  cf ' 
darknesK,  storms,  and  mist, — of  the  whirling  away  (4 
ihii  withered  leaves,  and  tbe  introduction  to  cooi- 
plete  winter.    The  flowers  are  gone  ;  the  long  grsfi 
stands  amidst  the  woodland  thickets  withered,  bleark* 
ed,  and  sere ;  the  fern  is  red  and  shrivelled  axnon^  . 
the  green  gi>rse  ;uid  broom  ;  the  plants  which  vnvei 
their  broad  white  umbels  to  the  siuomer  breeze,  nov, 
like  skeleton  trophies  of  death,  rattle  Himr  dry  and  > 
hollow  branebcs  to  the  auturniml  winds.     Tbe  3uri! 
splendours  of  our  gardens  are  dead  ;  their  walk* 
uninviting ;  and  as  these  summer  friends  of  ours  art 
no  longer  affluent  and  of  flourishing  ratate,  we  vi  \ 
course  desert  them."   The  whole  month  is,  in  genN  ^ 
ral,  damp  with  drizzling  rwns,  long  shower*,  or  liizy  ' 
and  murky  fogs ;  much  of  it  is,  not  unHrequeDtly,  • 
s<»son  of  ceaseless  rains  and  sleets ;  and  tlie  latter  f 
pnrt  rf  it  i-i  ii'^i:;i!ly  a  time  of  wild  and  stormy  wird*, 
and,  in  not  a  tew  years,  baa  been  a  reason  of  lie 
most  tremendous  tempests.    Winds  from  betweea  ' 
the  8outh>west  and  the  north-«rest  exceedingly  vt- 
vail,  and  often  blow  with  excessive  violence,  and  are 
liccompaiiied  with  extreme  dcpitssioji  of  the  baro- 
meter.   The  temperature  has  a  mean  bt.'ight  of  about 
^<^,  and  usnally  ranges  between  30*  and  M° ;  but  it 
has  been  known  to  fall  so  low  as  19°,  and  to  rise  so 
high  as  G3".    The  barometer  raJiges  between  28  01 
and  .11  1 7 ;  and  has  a  mean  height  of 29  65.  The  mrao  ' 
fall  of  raiu,  ou  the  average  of  many  yeara,  is  aboot  , 
2|  inches:  and  the  mean  evaporation  la  ahovt fK7&  I 
The  wind?,  on  the  average  of  years,  blow  3  dsys  . 
from  points  about  the  north,  4  from  about  ibe  taoftfa-  ' ' 
east,  2  from  about  the  east,  2  from  about  the  south- 
east, 3^  from  about  the  south,  5}  from  about  the  i 
south-west,  5  from  about  the  west,  and  5  from  about 
the  north-west. 

Though  very  few  plants  come  naturally  into  flower 
in  November,  and  tbongh  nearly  all  the  hardy  su- 
tumnal  flowering  plants  are,  in  many  yeani,  rcducc-^I 
to  utter  desolation  by  frosts  and  temp«»ts  in  tbe  eariv 
part  of  fUa  nontht  yet  a  eonatdamhla  aambcr  m  ' 

 J' 
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besatifuUT  frmtit^  onwiuenta]  ihrabi  always  adorn 
it  with  tbdr  fhnts,  teTenil  most  liandMmM  hardly 

i^hriih^  ami  lii'rV'/in.'oi]'-  [ic'renniiils  always  adom  It 

with  tbeir  flowers,  a;)d,  in  some  years,  maoy  scores 
of  apccies  of  the  most  brilliant  and  showy  hardy 

.lowers  of  autumn  continue  to  bloom  till  near  its 
cloi*!, — and afew quite  past  its  close, — while  several 
of  the  sweetest  Howering-plants  of  spring;  lend  to  it 
by  anticipation  a  ooDsiderableportion  of  tneir  bloom. 
We  obscrred,  on  the  22d  of  NoYoraher,  1844,  in  the 
(•pen  ground  of  a  small  cottage  garden,  so  far  north 
as  the  border  of  the  Scottish  highlands,  no  fewer 
than  about  fifty  select  species  in  flower,  including 
some  of  the  roost  brilliant  dahlias,  and  some  of  the 
choicest  and  most  tender  kinds  of  such  genera  as 
pent j«ten)on,  verbena,  and  aloiisoa.  Among  the  niost 
frequent  and  conspicuous  floral  ornaments  of  the  open 
gnrand  in  Koremher,  are,  in  the  shrubbery,  arbutus, 
^-ii-itinus,  roses,  china-rosesi,  paNsion-flower,  honey- 
>ucklc,  and  evergreen  cytisus;  and,  in  the  parterre, 
dahlias,  golden-rods,  Indian  diryaantbemuiM,  asters, 
china-asters,  colchicums,  anemones,  daisies,  violets, 
stocks,  wallflowers,  auriculas,  primroses,  and  poly- 
anthuses. 

Ln  the  early  part  of  November,  the  golden  plover 
appears,  and  the  budc  emits  his  peculiar  cry ;  In  the 

middle  part  of  the  month,  snails  and  slugH  disappear 
fruiii  view,  iuid  c^uimeiice  their  hybernHtion  ;  and  in 
the  latter  part  of  the  month,  greenfinches  congregate, 
and  the  winter  moth  and  the  common  flat-body  motli 
make  their  appearance.  In  the  course  of  the  month, 
the  widgeon,  the  stock-dove,  and  some  other  birds, 
includiiw  the  golden  plover,  appear;  the  migratory 
birds  wnieh  contriboted  a  quota  of  cheerfulness  to 
our  summer  are  no  longer  to  he  seen,  and  their  suc- 
cessors are  fewer  in  number,  Iciifi  mirthful,  and  more 
shy  and  seclusive;  the  frog  sinks  to  the  bottom  of 

Sonds  and  ditches,  and  burluBs  itself  in  the  mud;  the 
nurd,  the  badger,  and  the  hedgehog  rreep  into  holes 
in  the  earth  and  into  similar  otl.  r  n  its,  there  to 
lie  torpid  till  spring ;  the  donnuu««e  sinks  into  a  win- 
ter slumber;  squirrels,  rats,  and  field-mice  shut 
themselves  up  'vith  their  ninter  stores;  and  bats  re- 
tire iiito  old  barns,  caves,  and  deserted  buildings,  and 
there  suspend  themselves  by  their  hind  feet,  and 
wrap  themselves  in  the  membranes  of  their  fore-feet, 
either  to  fMUs  the  whole  winter  in  one  aidnterrupted 
sleep,  or  to  experienr  ■  ,i  temporary  awaking  (jidy 
during  i»ome  interval  of  unuiiually  mild  weather. 

T7u  Farm.— The  joung  ewes  and  wethers  of  last 
spring's  lambing  must  continue,  throughout  Novem- 
ber, to  be  penned  on  turnips ;  and  their  pens,  when 
lure-sary,  must  be  shifted.  Lean  Stock  sheep  may 
still  be  kept  on  the  remains  of  the  summer  grass,  and  on 
tlie  sheep  walks ;  but  all  Attening  and  fiit  sheep  must 
he  kept  on  turnips,  or  cabbages,  or  similar  fortrf,  nnr! 
nught  to  receive  as  much  as  they  can  po.->sibly  ent, 
yet  without  being  allowed  to  occasion  any  waste. 
Hams  and  breeding  ewes  ought  to  continue  to  herd 
together  upon  pastures  till  about  the  middle  of  the 
month;  but,  at  that  period,  the  rams  should  be 
withdrawn.  All  black  cattle  continue,  throughout 
November,  in  their  respective  yards;  and  iiieh  of 
thenn  a^i  are  designed  to  be  fattened,  ought  to  be  fed 
lit.  least  on  turnips,  cabbagc«,  or  potatoes,  and,  if 
{lOwriUe,  on  carrots,  or,  best  of  all,  on  parsnips. 
Horses  cootinue,  through  the  early  part  of  Novem- 
ber, to  receive  full  allowance  of  hay  and  com ;  but, 
very  generally,  they  begin,  before  the  middle  of  the 
month,  to  have  little  work,  and  to  suffer  a  total 
withdrawal  of  tiieir  hay,  and  a  ^eat  diminution  in 
their  allowance  of  corn.  Yet,  with  thoroughly  good 
farmers,  horses  ought,  even  at  thii  season,  to  be  fully 
employed,  and  constantly  well  fed.  "  There  are,  ' 
remarka  Arthur  Yom^,  "manv  worka  for  horse- 
labour  that  my  he  ckeeuled  m  this  month  after 
ploogUng  is  fiiadMd;  on  Ught  dry  soils,  the  marl, 


chalk,  or  day  carta  should  not  stop;  they  may  work 
from  the  first  day  to  the  lost ;  and  in  wetter  si^s, 

you  may  cart  any  sort  of  manure  (jn  to  grass  lands, 
provided  you  use  small  carts."  Abuut  the  beginning 
of  the  month,  colts  i>hould  be  nut  into  a  yard,  or  into 
a  paddock  provided  with  a  shed,  and  should  be  fed 
on  straw  and  succulent  roots,  such  as  potatoes  or 
tuniips.  Swine  and  poultry  shottU  be  ftd  and  treated 
as  in  preceding  months. 

The  labours  of  the  hem  for  the  supply  of  fodder 
and  litter  to  the  fiirm-yard  must  be  so  continued  as 
to  render  the  supply  ample  and  regular.  The  plough- 
ing of  stubble  land  for  fallow- crops  or  for  bare  fallow 
must  proceed  according  to  the  circumstances  of  suit- 
able weather  and  practicable  character  and  condition 
of  the  soil.  The  carting  home  of  turnips  must  be 
sufficiently  frequent  or  amole  to  afford  a  full  supply 
for  the  uses  of  the  frrm-jrara ;  and,  in  ^eraL— though 
this  rule  must  !)e  modified  by  cert;iin  conditions  of 
either  soil,  crop,  stock,  or  point  of  rotation — every 
two  or  three  alternate  drills  of  the  turnips  should  be 
taken  up  and  carted  home,  and  the  remainder  left 
upon  the  ground  for  the  penning  of  sheep.  Novem- 
ber is  the  first  suitable  month  tor  hedging  and  ditch- 
ing; and  the  whole  of  it,  when  the  state  of  the 
weather  permits  may  be  emploved  in  operations  upon 
the  live  fence,  in  ditrher-work,  in  draimng,  and  in 
all  sorts  of  farm  labour  with  the  pick-axe  and  the 
spade.  The  borders  of  fields  should  now  be  thor- 
oughly  cleaned  from  thorns,  brambles,  thistles,  and 
other  kinds  of  rubbishy  and  mischievous  vegetation; 
the  winter-watering  of  meadows  may  now  be  com- 
menced ;  stone-fences  and  other  dry  stone  walls  may 
be  built ;  mineral  manures,  such  as  marl,  ehalk,  elay, 
and  ditch-earth,  may  be  carted  ;  ant-hrlh  on  pasture 
fields  should  be  destroyed ;  water-furrowa  which  re- 
tain stagnant  ^vater  should  be  cleansed ;  the  vastly 
important,  heavy,  and  operose  work  of  hollow  drsin- 
ing,  in  all  its  methods  and  departments,  may  be  per- 
formed  ;  the  work  of  wood-cutting  ought  to  be  com- 
menced ;  the  carting  home  of  sutficient  supplies  of  fuel 
ought  to  be  atteiited  to;  and  fish-ponds,  when 
thought  desirable,  may  now  be  formed.  Toward 
the  end  of  the  month,  the  hardy  hog-j>ea  may  be 
sown  on  such  dry  ioilt  M  are  susceptible  of  good 
winter  tilth. 

Tht  Kitektn  Cfanlen  The  prodnee  of  the  hot- 
beds of  the  kitchen  garden  available  for  use  in  No- 
vember, comprises  asparagus,  mu«!hroom<:,  mint,  and 
lettuces;  and  that  of  the  natural  ground  comprises 
turnips,  potatoes,  carrots,  parsnips,  beet,  borecoles, 
cabbages,  cal)b:ige-.<!prouts,  savoys,  horso-radisb,  gar- 
lic, onions,  leeks,  rocambole,  eschalots,  salsaty,  rad- 
ishes, scorzonera,  cauliflower,  broccoli,  celery,  mar- 
joram, lettuces,  artichokes,  water-cresses,  thyme, 
nirrli  ons,  savory,  chervil,  endive,  pars  1  v.  spinach, 
sorrel,  salsafy,  pease,  and  skirrets. — In  >iovcmber, 
sow  pease,  beans,  radishes,  carrots,  and  small  salad 
herbs ;  give  lettuce  and  cauliflower  plants  in  frames 
as  much  air  as  can  comport  with  their  perfect  pro- 
tection from  frn-,*  ;  ',ir  uji  lai  L-i'  endive  plants  in 
dry  weather,  to  blanch;  hoc  cabbage  and  borecole  | 
grounds ;  emth  up  the  last  of  the  advancing  car- 
doons ;  plentifully  cover  sea-kale  with  sea-weeds  oi' 
with  other  suitable  covering;  commence  the  forcing 
and  blanching  of  sea-kale ;  prime,  earth  up,  and  other- 
wise  winter-dress  artichokes ;  talte  up  carrota,  pars- 
nips,  beets,  aiul  other  similar  roots,  and  store  them 
in  sajid ;  clean  the  r  sing  crops  of  winter  onions  from 
weeds;  make  hotbeds  for  asparagus;  and  manure, 
top-dress,  dig,  and  trmeh  all  vacmt  spaces  of  the 
kitchen  :r^rf!r'n 

The  I  ruit  Uardcn  The  home-grown  fru.t  avail- 
able for  use  in  November  comprises  apples,  pears, 
wslnuts,  chestnuts,  filberts,  hasel-nuts,  almonds, 
strawberries,  median,  twice -bearing  raspberries, 
plums,  quinces,  services,  mat-preserved  currants 
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bag.preservvd  grapes,  and  a  few  lut«  peadkci wd  aec- 
tarines. — In  November,  uail  and  prune  trinei ;  preserve 
grapes  for  winter  use;  prune  apricot-trces,  peach- 

tr«  o-<,  and  tiectariiic-trees ;  plant  [iluin-tri'es,  cherry- 
tr«ca.  peach- trees,  nectarine- trees,  apricot- trees,  pear- 
treet,  and  •pp1«*trees,  for  growth  apon  wmlls  and 
espulicrs;  prune  rherry-trops,  plum  -  trfrs.  dpple- 
trc'cs,  and  pear-trees,  on  walU  and  espaliers ;  store 
apples  in  approved  methods  for  preservation ;  remove 
ail  aniipe  firait  from  fig-trees;  prune  gooseberry 
bualies  Mid  canvtit  buabea ;  plant  gooeeberry  bushes 
and  currant  bushes ;  prune  and  plant  raspberry  plant*; 

Elant  and  dresa  strawberry  beds  ;  plant  hlberutrees, 
Hzelnut-trecft  ftlliting  barberry  bushes,  walnut-trees, 
chestnut-trees,  service-trees,  mulberry-trees,  quince- 
trees,  and  medlar-trees ;  and  prune  away  exuberant 
growths,  remove  strapfjlinp  shoots,  and  cut  out  de- 
cayed wood  and  worn-out  bwers  from  standard 
ftpiple-treet,  ttatidard  pear-troei,  and  oiher  kinds  of 
itaJidard  fntit-trees. 

The  Flower  Garden. — In  Noveini>er,  plant  most  of 
tbe  spring  and  summer  Howering  kinds  of  bulbous 
and  tuberoiis«rooted  plants ;  transplant  monkshood, 
irises,  goldeiwrod,  perennid  sunflower,  lily-of-the- 
valley,  and  many  other  kinds  of  hardy  perennials ; 
plant  campanulas,  sweetwilliam,  rocket,  carnations, 
columbines,  stocks,  wallflowers,  and  many  other 
kin(1>i  uf  hardy  perennials  and  biennials;  cut  away  all 
dead  bteuis  of  perennials ;  remove  decayed  annuals ; 
plant  bulbs  in  pots  and  in  wuter-glasses ;  shelter  and 
protect  potted  auriculas,  potted  carnatioiis.  Mid  all 
Kinds  of  choice  seedlings ;  eorer  fbsebias,  select  csr« 

nafioT)?!,  and  other  nearly  Lardy  plants,  which  incur 
sutiie  risk  of  damage  from  the  weather;  prune  ever- 
green and  deciduous  sbrubs ;  dig  and  clean  the  soil  of 
the  shrubbery;  protect  the  roots  of  newly  planted 
shrubs  and  tree* ;  protect  also  the  roots  oi  garrvag, 
arbutuses,  myTtles,  magnolias,  and  similar  slightly 
tender  shrubs ;  exercise  special  care  over  beds  of  ane- 
mones, raatmeuluses,  and  eb<rfee  hyacinths  and  tulips ; 
prepare  comport  for  flower- pots  and  flower-beds; 
plant  and  clip  hedges  of  thorn,  homb»un,  privet, 
beech,  elm,  yew,  and  holly  (  plant  edginiS*  of  box  or 
thrift;  and  reduce  lawns,  grass- walks,  grareUwalks, 
and  the  whole  garden  to  perfect  order. 

Phenomena. — December  is  sometimes  designated 
the  ^'l('OIr.i^•■i^  month  in  the  year;  yet  it  h:\<  very 
generally  a  mere  continuation  of  tbe  characteristic^ 
of  November,  and  is  sometimes  exceeded  by  that 
month  in  the  aggregate  of  real  gloom  and  disagree- 
ableness.  In  some  vears,  it  has  prevailingly  a  dry, 
bracing  frost  ;  in  others,  it  has  an  almost  uninter- 
rupted serifi  of  fogs,  and  drizzling  rains;  in  others, 
it  maintains,  till  near  its  close,  a  considerable  pro- 
portion of  the  clearness  and  mildness  which  cliarae- 
terize  a  remarkably  tine  autumn  ;  in  many,  itacauires, 
toward  its  close,  a  stern,  relentless,  wintry  cnarac- 
tcr ;  and  iu  most,  till  near  its  end,  it  possesses  a  eom- 
Unation  of  wetness,  stormineas,  and  comparative 
mildness.  South-west  winds  usually  prevail  during 
about  one-fourth  of  the  uiontb,  anti  are  sometimes 
violent,  and  accompanied  with  heavy  rains,  and  oc- 
nstonally  with  thunder.  Easterly  and  north-easterly 
winds  frequently  prevail  during  hve  or  six  days,  and 
are  u-ually  accompanied  with  fi  ost.  The  commence- 
ment of  severe  or  actual  winter  generally  occurs  in 
tbe  latter  part  or  towards  the enoof  the  month ;  and 
is  not  unfrequrntly  preceded  by  calms,  fofrs,  and 
heavy  rains.  '1  be  tberinuuieter  has  a  mean  height 
of  about  39'^,  and  usually  ranges  between  17*^  and 
65^ ;  but  it  has  been  known  to  fall  to  two  degrees 
below  zero,  and  to  rise  so  high  as  58°.  The  bar- 
ometer has  a  mean  height  of29'G9 inches,  and  usualh 
tanges  between  29*  12  and  90*22.  The  mean  fall  of 
rain,  OB  tho  average  of  maajytara,  is  S>^  indies;  and 


themean  tvipaitioniaO'Sef  an  isdi.  The  winds, 
on  the  Avmgv  «f  many  years.  Mow  one  day  from 
points  about  tbe  north,  2i  days  from  points  about 

the  north-east.  3}  from  points  about  the  east,  4  from 
points  about  the  south-east,  2  from  points  about  ihe 
south,  8^  from  poiott  abottt  the  SOUth-west,  6  ittm 
points  about  the  west»  and  4  from  points  aiioat  the  • 

north-west. 

Almost  all  annual  plants  of  our  country,  whether 
indigenous  or  introduced,  exist  duhiur  December 
only  in  the  epitomised  and  hybemating  form  of  seed; 

and  the  vast  majority  of  other  pin:  *-  nr<>  in  a  state  of 
profound  repose,  resting  tbcir  rooi&  donuaiitly  be- 
neaA  the  sur&ce  of  tbe  soil,  and  escaping  the  dam- 
age or  destruction  which  their  delicate  onaatn 
would  otherwise  sustain  from  the  rigours  of  fro  «t  or 
from  alternations  of  frost  and  sunshine.  In  mild 
seasons,  a  few  of  the  autumnal  flowering  plants  eon- 
tinue  thdr  bloom  into  Deeember,  and  even  beyond 
its  close,  and  a  small  imm>irr  of  venial-flowerirf 
plants  bloom  more  or  less  freely  in  anticipation  ;  but, 
in  most  instances,  both  classes  ha%  e  a  sickly  and 
drooping  appearance,  and  afford  abundant  indicatiw 
of  being  completely  ont  of  their  natural  season.  Tet 
the  daisy  and  some  <  1  r . -  inthemuins  often  bloom  ta 
great  brilliance;  and  hellebores,  cyclamens,  pansicf, 
anemones,  wall-flowers,  stocks,  polyantbuse»,  aad 
primroHp?,  not  infrequently  rise  far  al>ove  sicklinfs?, 
aiid  altogether  astuui»h  a  novice  by  the  comparative 
flushness  and  fulness  of  their  floral  beauty.  AH  the 
evergreen  shrubs,  also,  and  nuuiy  of  the  avergraea 
herbs,  eontribiite  to  the  garden  and  the  vilbkgroand 
features  of  refreshing  and  most  welcome  verdure;  and 
a  few,  such  m  the  laurustinus,  the  arbutus.  Mid  the 
evergreen  cytisus,  contribute  the  addltionnl  and  frr 
richer  feature  of  floral  bloom.  The  mo*sei«  and  tbr 
liverworts,  however,  are  unchecked  in  vegetatioo , 
and,  though  simple  in  organism,  and  indiriduaUj 
minute,  they  impisrt  an  agreeable  verdure  to  doss 
scenes,  and  aflbra  an  interesting  sali!|eet  of  iMrtanled 
investigation  during  all  tiia  wintrj  ni^t  of  tbe  g» 
eral  sleep  of  plants. 

During  December,  almost  all  insects  which  have 
escaped  destruction  are  inert  in  their  winter-torpor ; 
but  respectively  in  the  beginning  and  toward  the  end 
of  the  month,  appear  the  December  m  ith  a- d  the 
yellow-line  quaker  ;  and  on  warm  days,  a  few  go^ 
maybe  seen  sporting  in  tbe  sonbeams.  Reptiles  and 
other  animals  which  have  torpid  habits  of  hyberna- 
tion, as  tbe  lizard,  the  frog,  the  hedgehog,  and  the 
badger,  are  also  everywhere  out  of  view.  Yet  such 
of  our  indigenowl  or  naturalized  animals  as  retam  the 
exereise  of  their  instincts,  perception,  snd  loeorao- 
tivity,  Ix  I  i  ini'  n,  iri'  ronfiding  in  man,  and  excite 
much  nujre  tender  feelings  of  interest  than  duruig 
summer  or  autumn ;  and  various  agreeable  fiunilie* 
of  the  feathered  tribe,  uri^cd  hither  h\  ri  rrvasing 
scarcity  of  food  in  their  native  baujJt*,  arnve  apoa 
our  shores,  and  pleasantly  vary  our  specimens  ol 
animated  nature.  The  web-footed  birds  from  the 
arctic  regions,  and  tho  timid  and  snppliant  wrsas, 
thrushes,  blackbirds,  sparrows,  and  robin  rein'trasl* 
of  our  own  land,  specially  chnllenge  the  atterttion,  and 
interest  the  feelings,  during  the  snows  of  December. 

The  farm,— All  kinds  of  cattle,  thro  i  -!  it  De- 
cember, continue  to  be  constantly  in  tbe  turm-yard, 
and  nuist  be  treated  in  the  same  manner  as  in  No- 
vember. The  littering  of  the  vards,  stalls,  stables, 
eowohouses,  hog-sties,  and  cattle-dieds,  ought  tote 
so  regular,  constant,  clean,  and  plentiful,  as  both  to 
keep  uU  the  ettock  in  a  comfortable  condition,  and  to  ^ 
prevent  the  loss  of  any  manure.  The  ewe  aid  i 
wether  hogs  ought,  throughout  this  month,  as 
throughout  November,  to  be  kept  folded  on  tnnups. 
Ti  e  ewes  should  continue  to  be  on  grass ;  but,  dur- 
ing snow  or  liard  frost,  they  must  receive  an  aIlow< 
sues  of  bay »  and  riioiild  any  of  the  teward 
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lamb,  thev  must  be  better  kept  than  before,  and  re- 
reive  a  plentiful  allowance  of  cabbages  or  turnips. 
During  yery  s-cvere  weather,  sheep  should  be  brought 
under  shelter.  Horses,  in  coiiHequeiice  of  the  short- 
oaw  of  the  day*  and  tlie  occxional  mclewcncj  of  the 
iratthtr,  aunioi  at  |wcwnt  work  full  time;  and  may 
be  kept  on  a  modified  allowance  of  straw  and  corn. 
Colt«  should  be  kept  in  their  yard  or  paddock,  on 
•traw  and  an  allowance  of  green  food*  All  swine 
ought  to  be  kept  well  littered,  so  as  alwmjrt  to  be 
perfectly  clean,  and  to  have  their  skim  of  a  bright 
md  healthy  appearance  ;  and  all  fat  tfwine,  in  parti> 
cular,  should  be  kept  thoroughly  tidy,  and  ooostantly 
fittered  ap  to  thdr  belly. 

All  lands  designer!  fur  cipher  falloW'Crops  or  bare 
^low  ought,  in  ordmary  circumstances,  to  be  so 
tilled  hifore  the  end  of  December  as  to  be  laid  out 
to  enjoy  the  pulverisiur,  cluing,  and  meUowing 
effects  of  the  winter's  frosts.  The  laboon  of  the 
barn  must  be  so  attended  to  throughout  the  month, 
a«  to  furnish  the  requisite  supplies  of  fodder  and  lit- 
ter. A  supply  of  pulled  and  carted  turnipe  ought  to 
he  stored  under  a  shed  or  in  some  other  suitable 
[liare,  as  a  preparation  agaui&t  the  sudden  or  pru- 
ixn^'L-d  a<s8aults  of  snow  or  tempestuous  weatlier. 

hecigers  and  ditcher*  ought  to  be  ooostantly  at 
their  appropriate  work  tbrooghout  Deeember,  so  as 
to  In'  «ii>eiigiiged  for  other  labour  in  spring.  In 
\\  t;ather  unsuitable  lor  ploughing,  the  carts  ought  to 
ue  constantly  at  work  in  taking  home  marl,  chalk, 
clay,  and  ditch-earth,  and  in  rtTTionng  farm  -  vard 
iiuiiure  into  heaps  on  the  tai low- fields.  Watci- 
meadows  may  be  flooded,  improved,  and  extended ; 
and  the  operoM  laboun  of  dnioii^  may  be  con- 
tinued. 

The  Kiichen  C'lnlrn. — The  produce  of  the  kitchen 
garden  available  tor  December  oomprisea  turnips, 
<-4irrots,  pannipe»  beet,  cabbages,  eabbage-sprouts, 
borccok'!i,  savoys,  broccoli,  cauliflower,  potatoes, 
garlic,  onions,  leeks,  eschalots,  rocambole,  rudi»bcii, 
lior-i'  -  ra^hrsh,  parsley,  spinach,  celery,  cardoons, 
thyme,  scoraooera,  lettaoaa,  aam,  nuujoram,  tea- 

kde^  weter^ereiaea,  endive,  nfiafy,  and  lorrel  

In  December,  remove  all  decayed  leaves  from  cauli- 
flower plants  in  frauiea* ;  ruaiuve  all  putsi  of  early 
pirple  oroccoli  into  a  frame,  a  pit,  or  a  sheds  M>w 
•acoes^iona  of  small  salad  herbs  ;  sow  a  few  lettuces 
on  a  warm  south  border ;  give  air  to  lettuce- plants  in 
frames  ;  bow  short-top  radishes  toward  tlie  end  of 
the  month ;  sow  pease  and  beaos  in  warm  or  weU> 
sheltered  ground ;  try  a  sowing  of  earrott  on  a  warm 
border  .  rarth  up  celery  on  a  mild  day,  and  when 
liie  soil  u  dry ;  tie  up  large  endive  plants  to  blanch; 
earth  ttp  cvdocos  to  blanch ;  earth  up  articbokes, 
or  cover  them  with  litter;  defend  mushroom-beds 
from  frost  and  rain,  and  keep  over  them  a  covering 
of  cleiij  striw  a  foot  thick;  make  an  a.-paragijs 
hotbed  for  atfordiog  a  supply  late  in  winter  and  early 
in  ipnnf ;  and  dig  and  trendi  all  vacant  spaee*  m 
the  kitcbert  irsr(?fn  ground. 

The  Fruit  Garden. — The  home-grown  fruit  avail- 
able for  use  in  December  comprises  walnuts,  diett- 
nuts,  almonds,  filberts,  hazel-nuts,  apples,  pears, 

quinces,  strawberries,  services,  and  medlars  In 

l)t'ceiuber,  prune  into  regularity  any  standard  fruit- 
trees  which  require  the  application  of  the  knife; 
prune  vines,  plum-trees,  cherry-trees,  pear-treei, 

aiul  npp!?  -  trcf^,  on  \v\l\s  and  espaliur-;  ;  rrrnfivc 
mo^-i  and  cracked  bark  trom  the  stems  and  branches 
of  fruit-trees;  protect  the  roots  of  newly- planted 
frinutceM  from  irost}  rnqvport  with  stakes  all  such 
recently-planted  fruit-trees  as  are  liable  to  be  dain- 
acT''^  or  ovc-lhrown  by  high  winds;  d:j  nj;i:iare  into 
sueh  fruit-tree  borders  as  have  a  poor  soil  or  are  in 
IB  ednmsted  condition ;  transplant,  in  open  weather, 
ajiy  young  fruit-trees  which  it  is  still  thought  de- 
iirmble  to  remove ;  make  new  raspberry  plantations 


I  in  open  weather ;  look  over  the  fruit  in  the  firuit- 
room;  and  de>troy  all  chrysalides  which  can  be  found 
under  the  copings  of  walls  and  gates,  or  in  any  other 
situation  in  or  near  the  pardi  n. 

The  Flower  Gardem.'^ln  December,  protect  choice 
planta  in  the  open  ground  from  frost,  snow,  and  heavy 
ruin  :  afford  special  protection,  and  give  alternations 
of  covering  and  exposure,  to  potted  auriculas,  potted 
carnations,  and  otner  plants  in  pot«,  frames,  under 
glasses,  and  in  specially  sheltered  situations ;  place 
a  succession  of  hyacinths,  polyanthi-narcissi,  Persian 
irises,  early  dwarf  tulips,  and  other  similar  bulbs  in 
water-glasset ;  give  occasional  protection  to  beds  of 
hyadnibs,  tnBps,  anemones,  and  ranuncttlasea,  in 
severe  weather;  give  carehil  attention  to  tender 
seedlings;  protect  the  roots  of  the  finer  kinds  of 
newly-planted  shrubn  and  trees;  prune  such  orna- 
mental shrubs  as  require  the  appli<»tion  of  the  knife; 
take  up  the  suckers  of  roses  and  other  flowering- 
shrubs,  and  pi  I  t  m  in  a  nursery-bed;  dig,  in 
open  weather,  the  borders,  beds,  and  figured  com- 
partment* of  the  lawn  and  the  parterre,  the  elnmps 
and  expani^es  of  the  «hrtihbcry,  and  such  grounds  or 
spots  as  are  intended  for  new  plantations  of  trees, 
shrubs,  or  flowering-plants ;  prepare  some  composts, 
and  bring  home  materials  for  prepwinr  more;  plant 
hedges  of  hawthorn,  elm,  hombsem,  beech,  pnvet, 
barberry,  blackthorn,  elder,  or  any  other  kinds  of 
deciduous  shrubs  ^  and  plash  or  lay  down  such 
hedges  as  have  become  open  and  ineflkHent  at  bot- 
,'  torn,  and  tall,  coarse,  and  irregular  at  top. —  Kcvn 
I  Farmer's  Calendar. — Low's  Elements  of  Agricui/ure. 

I  — The  Farmer's  Alnumac  The  GardeHtr  s  Gazette. 

— Loudm'B  Eitqfclop»dia  of  AgriatUitn.'—Morehair $ 
Beport$. — Tk«  Oardetier't  l^gatbte.'-Mawo't  Oar- 
dencr'a  Calcndnr.—  TIic  Gurdt  ner's  New  Calendar. — 
The  Knowledge  Stmely's  BrUUk  Huebandry.  — 
Keith's  Botanical  Lexicon. — AdoM't  Rmam  Anti- 
quities BufTon's  Natural  History. 

CALENDULA.  See  Mjuuflou). 
OALF.  The  ofispring  of  the  oow.  The  vui- 
eties  of  the  calf,  the  modifioations  of  its  consti- 
tution achiovaMo  by  the  art  of  breeding,  and 
the  aocideuts  to  which  it  is  subject  in  the  fcetal 
state  and  in  the  process  of  hirth,  are  discussed 
in  the  articles  ClvfLi,  Cow,  BiiBSDnni,  Abor- 
TiOH,  and  pAETUBiTioy.  Some  means  of  aBCer- 
taining  the  pregnancy  of  cowa  at  an  early  period 
of  their  gefitatioDi  or  of  closely  calculating  the 
number  «f  oahw  whidi  will  in  one  seMon  be 
produced  by  a  herd  of  cows,  would  be  of  consid- 
erable practical  advantage  to  farmers  who  keep 
a  large  breeding  stock.  A  common  rule  is  to 
redron  ewrf  oow  pregnant  who  does  not  nttim 
to  the  buU  for  six  weeks  after  being  bulled ;  but 
this  rule  is  exceedingly  fallacious,  nnd  might 
mislead  a  farmer  to  overestimate  the  uuial>er  of 
his  pregnant  oows  to  the  egregious  degree  of 
more  than  one  half.  A  method  has  been  sug- 
gested by  a  very  able  and  experienced  veterinary 
surgeua  as  easy  and  conclusive, — that  a  person 
may,  at  a  very  early  period  of  a  oow's  gestation, 
place  his  ear  close  to  her  flank,  and  hear  the 
double  pulsation  of  the  foetus;  but  this  metli  >d 
has  been  pronsunccd  by  eminent  judges  who 
have  tested  it  a  mere  delusion, — not  the  elight- 
est  intimeUon  of  the  ezittenoe  of  the  fbstiie  be- 
ing perceptible  by  any  ordinary  ear.  Nay,  says 
Earl  Spencer, T  have  tried  the  use  of  a  stetho- 
scope, but  from  wuut  of  practice  in  tlie  manage 
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nent  of  the  instmiBMiti  or  fimn  aooia  oflier 
cauae,  I  have  with  this  alao  been  equally  unsuo- 

sessful.  I  have  also  Been  a  surgeon,  ^vo1I  ac- 
oustomed  to  the  use  of  a  siethosoopc,  try  it 
and  fail  ae  complctelj  as  mjselt"  Other  me- 
thods have  been  proposed ;  bat  moot  or  «&  are 
subject  to  the  very  grave  objection  of  a  Habillty 
to  cause  abortiou.  The  method  of  puuchinf  the 
oow  in  the  tlaak,  indeed,  is  quite  conclusive,  and 
unlesawhen  performed  with  unnecospaiyviolenoe, 
is  perfectly  safe ;  but  it  cannot  be  practised  un- 
til a  cow  has  been  at  least  six  months  pretr- 
nant,  and  it  is  therefore  of  very  small  practical 
value. 

A  method  of  proximately  calculating  the  num- 
ber of  calves  which  nny  herd  of  cows  will  produce 
in  a  season  was  based  on  observation,  and  after- 
wards pat  to  the  test  by  Earl  Spenoer.  He  noted 
fifty  cows  in  succession  who  did  not  return  to 
the  bull  within  six  wtxks  ;  ho  then  noted  how 
many  of  these  went  seven  weeks,  eight  weeks, 
nine  weeks,  and  so  on  to  twenty-one  weeks  ;  and 
he  repeated  his  observations  open  leinnk  other 
series  of  fifty  cows  each,  till  his  facts  includ*  d 
four  hundred  liulled  cows  who  did  not  within 
six  weeks  return  tu  the  bull.  The  following  table 
exhibits  the  resolta 

n 

0  7  8  9  10  II  18  IS  U  16  16  17  U  tl  £  8  ^ 

m  4.')  41  3S  X!)  37  34  Sa  U3  32  90  2V        38  36  2fi 

^0  44  as  34  S3  30  3a  37  37  37  '.'C  36  3(t  3«  2S  23 

SO  41  88  86  81  31  30  39  38  37  '>-  .'7  37  36  38  17 

SO  4S  41  8«  M  31  80  37        ^r,  .>.;  2^  36  34   30  16 
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He  next  made  observations  upon  one  thousand 
bulled  cows,  in  five  series  of  two  hundred  cows 
eneh,  with  the  view  of  ascertaining  the  propor- 
tion of  that  number  wlio  should  not  within  six 
weeks  return  to  the  bulL  The  results  were  Vls 


follow. 

SwMin 

S  week*. 

6  w«cka. 

"So" 

158 

115 

107 

87 

200 

137 

92 

86 

71 

200 

142 

H7 

80 

72 

200 

148 

94 

81 

78 

200 

139 

87 

74 

63 

1000 

724 

'475 

427 

371 

Earl  Spencer,  m  order  to  test  these  tables,  found- 
ed vpon  them  a  number  of  oaletdations  aa  to  the 
probaUe nnmb^  of  liv''  cnK-c;^  In'  mldhavein 

a  season  from  each  of  several  herds  of  rows,  and, 
in  every  itistance,  found  the  calculated  number 
to  be  remarkably  near  the  aotoal  number  pro- 
duced. Fw  example,  he  calculated  on  the  22d 
of  October,  183S,  that  ho  should  have  48  live 
calvf^H  previous  to  the  1st  of  Auj^ist,  18^9,  and 
he  iiad  A'j  ;  and  hu  calculated,  on  the  24th  of 
Janvaiy,  1839,  that  he  should  have  68  live  calves 
previous  to  the  1st  of  November,  1839,  and  he 
had  55.  The  prinoiple  of  his  oaloolation  is  very 


I  obvious,  and  may,  with  mneli  praetieal  idm 
I  tage,  be  adopted  by  every  farmer  who  poseeflKS 

a  considerable  brccdini;  stock.  "Taking  tlie 
first  table,"  says  the  Earl,  "  I  divided  the  mm 
total  of  the  cows  in  calf  by  the  sum  total  of  the 
anmbera  in  each  of  the  previons  CQlinnna.aad 

the  decimals  which  will  be  the  product  of  such 
divitji  >nB  will  show  the  probability  of  a  cow  proT- 
mg  in  calf  who  shiiU  not  have  returutd  to  tkv 
Indl  at  the  end  of  each  we^  respectively.  13m 
process  I  apply  to  ascertain  the  probabilities  ia  ,  | 
tl^e  other  table.    I  then  multiply  the  number  of  ! 
cows  who  have  gone  twen^-one  weeks  by  the 
decimal  belonging  to  thte  ootami;  tlie  nimber 
who  have  gone  eighteen  weeks  and  not  twenty- 
one,  the  number  who  have  gone  seventeen  and 
not  eighteen,  and  so  on,  by  the  decimals  rei^- 
tivelj  bdonging  to  these  eotmnns.    I  add  tiie  ' 
products  of  these  multiplications  together,  and  ^ 
the  sum  total  gives  the  probalnlity  of  the  whole 
list:  I  mean  it  gives  the  probable  number  of 
cows  who  will  prove  in  calf  From  this  must  be 
deducted  the  number  who  will'probablj  not  pre* 
duce  live  calves,  which  will  be  about  one  in  ttn. 
■  With  resj^ect  t<>  the  other  table,  I  treat  it  in  the 
same  niauner,  and  astiuuie  the  probable  number 
of  COWS  to  go  six  wesiks  as  if  thef  had  aetaal^ 
gone  that  period,  and  add  it  to  the  first  ooinma  | 
of  the  first-mentioned  table."  '  \ 

When  a  calf  is  bom,  the  oow,  by  an  instinctive  j 
prompting,  ought  instiafly  to  lick  off  tiie  sBmy  | 
or  mucous  matter  with  wUoh  It  is  covered ;  and,  | 
in  any  instance  in  which  she  mny  scorn  disinclined  i 
to  do  this,  she  may  readily  be  coaxed  to  it  by  ' 
the  QMrittklhig  of  a  handfot  of  OMttmoti  antt  cwf  | 
tin  csdf.    If,  after  the  calf  is  cleaned  and  has  be-  j 
gun  to  suck,  the  navel-string  should  continue  to 
bleed,  a  ligature  ought  tu  be  fastened  round  it  very 
near,  but  not  in  contact  with  the  bellj.   If  the 
place  at  the  divirion  of  the  eord  AoaM  be  I 
usually  sore,  it  must  not,  by  any  means,  he 
touched  witli  any  caustic  npf  liration,  brt  *  i^rli*  ) 
to  be  dressrud  with  a  little  tow,  dipped  in  i  nar'«  , 
baliun,  made  ftet  with  ft  bandage,  and  TCnowted  . 
every  evening  and  morning.   An  infiammatoiy  | 
state  of  th»'  navel,  in  some  instances,  is  after- 
wards induced ;  but  this  will  be  noticed  in  the  i 
artiele  Navsl-Ill. 

Manj  persons,  even  with  the  sanction  of  k 
experienced  and  popular  a  writer  as  Clatcr,  fate  i 
away  about  a  quart  of  the  licastings  or  first  milk  ' 
of  the  oow  befiMe  permitting  the  ealf  to  ia<^ ;  • 
and  not  n  few  of  these  give  the  calf,  fti  itt  tint 
aliment,  about  half-a-pint  of  lukewarm  grncL  li 
But,  in  every  instance,  whatever  subsequent  [' 
treatment  may  be  intended,  the  calf  ought  to  re-  | , 
oeive,  not  onfy  the  first  beastingi,  b«t  tte  whois 
of  the  milk  until  it  becomes  perfectly  fit  for  , 
dairy  use.    The  first  milk  possesses  an  apciicnt 
power  of  clcariug  away  the  glutinous  iwoes  wiudi  . 
had  aoeamukited  in  the  inteatinee  of  tiie  fistsi^  ' 
and  which  obstruct  the  due  perfiwrnanoe  of  the  :  ■ 
intestinal  functions  of  the  oaU^  and  exert  a  tso-  i  j 
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deacj  toward  the  origination  of  diseaM ;  it  also 
ifomemm  %  peeoliarly  nutritive  poww,  and  a 

stronp^lv  ^-isc'id  condition,  well  adapted  and  most 
evidently  intended  for  the  early  iuvigonition  and 
support  of  the  joung  auimai ;  so  that  to  with- 
hdd  it  is  to  oonbrRTme  tlw  wIm  fwovincii  oC  the 
all -beneficent  fraraer  of  the  animal  economy, 
and  to  inciir  the  certain  hazard  of  dj^mn^inji;  the 
young  animal's  health,  and  seriously  diminiahiug 
ita  intltt«i  "Nfttoitt,**  reouutka  Mr.  Ifarrikall, 
haa  evidently  prepared  milk  of  a  peculiar  qual- 
ity for  the  infant  calf ;  and  this  milk  is  uselefls  in 
the  dairy :  it  k  therefore  doaUy  good  manage- 
manft  to  wafBu  the  oalf  to  lemaia  at  the  toat,  un- 
til tlie  milk  beooilMS  uaefill  in  the  dairy ;  which 
it  usually  does  in  two  or  three  days.  But  al- 
though it  becomes,  to  general  appearance,  simi- 
lar to  that  of  a  oow  which  haa  been  Imoiger  in 
nuflc,  it  la  biglily  luobafale  that  it  ia  atill  aingu- 
hrly  adaptor!  t  >  the  yet  infant  ?tntc  '  f  the  calf, 
la  the  suckling-houses  round  the  metropolis,  it 
is  well  understood,  that  putting  a  young  calf  to 
aoow  whieh  ia  eld  ia  inilk,  triU  throw  it  into 
scouring.'* 

The  destination  of  calves,  whether  for  early 
slaughter,  for  fattening  into  fine  oondition  on 
ndlk,  er  kt  vearing  to  nitarity  in  eonnezion 
with  dtfacr  gnaiiig  or  the  dairy,  must  depend 
pnrtly  on  a  farmer's  notions  of  stock-manage- 
ment, partly  on  the  chamcter  and  eoonomios  of 
his  fium,  and  very  largely  on  his  comparative 
distaooe  ftom  a  good  veal  market.  In  dairy  dis- 
tricts, many  f  !j  il ;  calves  and  almost  all  male 
ones  are  slaughtered  when  very  young, — ^most  of 
them  when  only  one  or  two  days  old.  Yet  the 
flesh  of  all  unfed  or  but  slightly  fed  eelvee  is  both 
unpalatable  and  unwholesome,  and  ia  popularly 
denounced  by  the  Lowland  Scotch  as  "  slink 
veal,"  and  saroastically  known  among  the  IrLih 
bogtooiten  aa  '*8tasgeiiiighoh,"  and  ia  prohib- 
ited from  use,  on  pain  of  civil  penalty,  among 
both  the  S\vis^  and  the  French.  In  pastoral  dis- 
tricts, etipeciaiiy  such  as  are  far  Irom  uuixkcts, 
Mlves  require  to  lie  oazefidly  reared  aa  gnang- 
stock,  and  limeforo  incur  small  hazard  of  being 
hurriedly  surrendered  to  thp  slaughter;  and  in 
many  a  dairy  district,  where  their  existence  is 
at  pteaent  toloated  only  for  the  aake  of  milk, 
and  where  it  is  generally  brought  to  a  very 
speedy  termination,  they  might,  with  a  little 
better  management,  be  made  good  food  and  the 
oooaaioia  of  £ur  profit.  So  very  com  pe  tent  a  j  udge 
aa  Ht.  Alton  of  Hamilton  does  not  hentato  to 
sav.  rc-pcctmg  the  early  sLaughtering  of  calves 
in  so  tine  a  (]A\rj  district  as  that  of  Strathnvi>n, 
**  This  is  ccrlaiuly  bad  economy, — for  as  milk  can 
not  he  tamed  to  more  inofitaUe  aooeont  than  in 
feeding  calves  till  they  are  from  four  to  six  weeks 
old,  it  must  be  bad  management  to  kill  any  of 
them  when  only  a  few  days  old.  Veal,  when  mo- 
deiatelf  ftt,  ia  an  ezoeDent  apeciea  of  animal 
food,  and  can  be  brought  to  market  with  greater 
profit  than  either  beef  or  mutton.  The  faeding 


of  calves  is  a  simple  and  easy  process ;  and  at  the 
miUc  of  a  cow  should  not  be  used  as  human  food 

till  a  week  after  she  ha.s  calved,  and  as  milk  can- 
not be  more  profitably  used  than  in  feeding 
calves  for  a  few  weeks,  it  betrays  great  ignorance 
and  want  of  eoonomy  to  kill  any  of  them  till 
they  are  fed  on  the  milk  of  their  dams  for  at 
least  four  weelc.i.  This  i-^  -  Ti^rallv  done  in 
France,  Beigiutu,  and  iioiiaud;  and  no  person 
in  these  oo<mti!iea  will  taate  the  milk  of  a  oow, 
till  about  a  week  after  she  has  dropped  her  calf.*" 
As  a  general  rule,  however,  every  farmer  ought 
to  calculate  whether  the  milk  of  his  cows  will 
yield  the  largest  retume  when  naed  for  batter, 
for  ch€«^,  for  veal,  or  for  pork  and  bacon ;  and 
will  find  a  largo  element  in  liis  calculations  for 
veal,  or  for  the  milk-&ttening  of  calves,  to  be 
nearness  to  a  mailcet  in  whidi  veal  brings  good 
prices  and  is  in  steady  request.  Fat  calves  can 
be  safely  removed  from  place  to  place  only  by 
carriage  ;  and  when  the  distance  to  a  good  mar- 
ket for  them  is  great,  the  expense  of  oarriago 
may  decidedly  eottnterbalanee  the  iiroifite  of  sale. 
So  powerfully  does  the  mere  circumstance  of  dis- 
tance from  market  control  the  uses  of  milk  in 
tiie  districts  around  Iiondun,  that  the  whole 
country,  as  &r  as  the  inllnenoe  of  the  London 
market  can  be  felt,  is  divided  into  successive 
zones  for  respectively  milking,  calf  fattening, 
butter-making,  cheese-making,  and  pork-fatten- 
ing. The  lone  immediately  around  London,  to 
the  breadth  of  about  eight  or  ten  miles,  is  de- 
voted to  the  supply  of  the  metropolis  with  milk ; 
the  next  zone,  to  the  distance  of  from  ten  to 
thirty  miles  from  London,  isdaroted  to  the  mck- 
ling  of  oalves  and  lambe,  for  the  supply  of  veal 
and  1  imh  ;  the  third  zone,  to  the  distance  of 
from  thirty  to  seventy  or  eighty  miles  from  Lon- 
don, is  devoted  to  the  supply  of  fresh  butter; 
and  the  diatriefea  beyond  the  third  aone  are 
partly  of  miscellaneous  character,  partly  con- 
trolled by  nearer  markets,  and  partly  devoted  to 
the  supply  of  bacon  and  ham. 

Every  fanner  within  the  anekling  diatriet  for 
the  supply  of  veal  to  London,  keeps  from  six 
cows  to  upwards  nf  a  dozen,  and  employs  all  their 
milk  in  the  feeding  and  fattening  of  calves.  He 
sells  eows  whioh  eeaae  to  ^ve  milk,  and  buys 
others  which  are  far  i^vaneed  in  pregnancy ; 
and  thus  contrives  to  have  a  cniT^tant  tnid  nearly 
uniform  flow  of  milk.  If  his  cow-house  be  single, 
it  is  fitted  up  with  a  range  of  eal^pens  behind 
the  eows;  ud  if  it  be  double,  it  is  occupied 
with  pens,  from  end  to  end,  along  the  middle. 
The  pr^ns  are  boarded  enclosures,  merely  large 
enough  to  allow  the  calves  to  tum  themselves, 
four  Ibet  high,  floored  with  piMroed  boaids, 
raised  at  least  one  foot  above  the  earthen  floor, 
and  provided  with  a  small  box  or  maTi?rer,  to 
contain  some  chalk  as  a  remedy  against  fever. 
The  stages  used  in  CQouoeeter  for  paU'led  oalves, 
are  pronounced  by  Mr.  Marshall  to  be  of  "an 
admirable  oonstruction,"  and  deeoribed  as  fol- 
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lows: — ''The  honie  <nr  voom-ileid  in  frUeh  % 

Btage  is  placed,  mcasOTM  iwdve  feet  by  eight. 
Four  feet  of  its  width  are  occupied  by  the  stage, 
and  one  foot  by  a  trough  placed  on  its  front, 
iMtTing  three  feet  m  a  gangway,  into  the  middle 
of  which  the  door  opens.  The  floor  of  the  stage 
is  formed  of  laths,  about  two  inches  square,  lying 
lengthway  of  the  stage,  and  one  inch  asunder. 
The  front  fence  is  of  staves,  an  inch  and  a  half 
in  diameter,  nine  inches  from  middle  to  w*M^1«, 
and  three  feet  high  ;  entered  at  the  bottom  into 
the  front  bearer  of  the  i\r>f\T.  (from  which  cross 
joints  pass  into  the  back  wall,;  and  steadied  at 
the  top  bj  a  nil,  which,  u  well  aa  the  bottom 
piece,  is  entered  at  each  end  into  the  end  wall. 
The  holes  in  the  upper  mil  are  wide  enough  to 
permit  the  staves  to  be  lifted  up  and  taken  out, 
to  give  ttdmittion  to  the  ealYes,  one  of  whiflh  is 
fastened  to  every  second  stave,  hj  means  of  two 
rinpjs  of  iron  joined  by  a  swivel,  one  ring  playing 
upon  the  stave  the  other  receiving  a  broad  lea- 
ther eolbr,  bai)l:1ed  waad  the  neck  of  the  calf. 
The  trough  U  for  berlej-meal,  chalk,  &c,  and  to 
test  the  pails  on.  Two  calves  drink  out  of  onft 
pail,  putting  their  heads  through  between  the 
stav^" 

The  beet  mefeliod  of  tnetiiig  n  oelf  with  the 

view  of  fattening  it,  is  to  feed  it  entirely  on  milk 
fresh  from  the  cow,  either  by  allowing  itself  to 
suck  her,  or  by  drawing  off  the  milk  and  admin- 
istering it  in  apniL  The  allowing  of  the  calvee 
to  suck  was  at  one  time  the  general  method,  and 
is  still  the  prevailing  practice  of  some  districts ; 
and  it  iB  frequently  vindicated  on  the  ground  of 
its  causing  a  firee  aeefetion  of  saliva,  a^  in  oon- 
seqnencti  occasioning  a  readier  digestion  and  a 
more  rapid  growth.  But  the  abundant  pecrt  tion 
of  saliva  can  easily  be  promoted,  in  the  pail-feed- 
ing method,  by  placing  an  artificial  teat  in  the 
calf^s  mouth  while  feedings  and  hj  preventing 
him  from  taking  up  the  milk  with  unnatural 
haste.  The  fixing  of  a  piece  of  clean  leather, 
about  three  inches  in  length,  to  the  bottom  of 
the  pail,  the  placing  of  the  daiiymaid^s  finger  in 
the  calf's  mouth,  or  any  other  similar  contriv- 
ance to  act  in  the  manner  of  a  teat,  will  cause  a 
perfectly  sufficient  flow  of  «diva  siraultaneouslj 
with  feeding;  and,  by  keeping  a  lump  of  chalk 
constantly  within  the  animals  reach,  he  will  at 
all  times,  by  lickini;  it.  Vr  inr^iTred  to  swallow 
much  saliva  which  would  otherwise  drop  from  his 
mouth  and  be  loei  Even  though  the  sucking 
method  were  congiderably  the  best  for  the  calf,  it 
acts  very  injuriously  on  the  lactiferousness  of  the 
cow,  and  occasions  a  great  ultimnto  loss.  A  good 
cow  yields  more  milk  than  can  be  consumed 
by  a  yonng  calf,  and  she  soon  beooines  so  food  of 
the  calf  that  she  will  not  yield  her  milk  to  the 
dairymaid;  and  unle?"^  her  udder  l)e  completely 
emptied  at  every  milking,  she  suffers  a  gradual 
diminatioa  in  the  hotic  secretion,  and  will  ne* 
oessarily  and  somewhat  rapidly  yi^  lees  and 
less  till  she  become  quite  drf.  Bat^  in  the  pai)> 


feeding  method,  every  cow  is  mads  to 

milk  as  amply  and  prolongedly  as  possible ;  evsij  ) 
calf  receives  enough  of  milk  for  its  sustenance  ' 
and  no  more;  a  feeble  calf  does  not  oocaaoa  s 
diminnttoii  of  milk  in  one  oow,  and  a  strong  sstf  \ 
can  be  fed  partially  or  wholly  with  the  milk  sCa  \ 
second  cow;  and  any  calf,  reared  for  «tAoV,  rr.rr  \' 
be  weaned  by  degrees,  or  have  other  food  slowiy 
and  increasingly  rabrtituted  for  nsilk,  so  Si  te 
prevent  ii^ory  to  its  atomaeh  from  a  too  snddn  • 
change  of  food. 

A  singular  practice  which  prevails  in  some 
great  suckling  districts,  renders  the  first  sta^  of 
pail-ft«Bng  someivliat  criticaL    Mnltitadas  «f 
calves  which  are  fed  and  fettened  in  the  sock- 
ling  districts,  are  brought  to  them,  by  profee- 
aional  oal^dealers,  from  the  dairy  districts ;  and 
the  animals  are,  in  many  instaneea,  caiiifld  frsBi 
so  great  a  distance  and  in  so  injurious  a  mnnnnr, ' 
as  to  be  half-dead  on  their  arrival.  They  are  con- 
veyed on  flat,  shallow  carts,  their  four  feet  tied 
together,  theb  heads  hanging  over,  and  thiir  \ 
stomadi,  for  whole  days,  unrefrcshed  widi  food  1 
or  drink  ;  ami  wh.  n  tli.^y  arrive,  some  die,  sad  ' 
most  T^qiiin  to  be  carefully  nursed,  and  very 
gently  treated.   "  If  they  are  allowed  to  satisfy 
their  appetite  at  first,**  says  Mr.  Bham,  ''they 
invariably  fcour,  that  is,  purge  violently  an  i  di. 
If  the  strong  astringent  medicine  sold  in  tht 
shops  for  the  scouring  in  ^Ives  is  given  to  them 
in  this  weak  state,  it  only  aeodentes  their  dsaA. 
The  best  remedy  is  to  boil  the  milk  for  them,  and 
give  them  little  at  first ;  to  mix  some  starch  or 
arrow-root  with  it,  and  to  give  them  a  raw  e^ 
beat  up  in  mOk.  This  rsstorss  the  strsi^lh  of 
the  stomach,  and  generally  cures  them.  When 
the  calf  begins  to  thrive  ""n  thr>  milk  v,]i:i  Ji  he 
sucks,  or  which  is  given  him  warm  Irom  the  cuw, 
nothing  more  is  necessary  than  to  keep  him  ex- 
tremely elean  and  dry,  to  give  him  plenty  of  air, 
but  not  much  light,  and  never  to  distub  him 
between  his  meals." 

Some  calf-suckling  farmers  give  two  mcak  of 
mOk  in  the  day,  and  others  give  three.  Same 
give  the  milk  spariiigly  at  first,  in  order  to  whet 
the  appetite,  and  prevent  a  hmthing  of  food ;  and  i 
others  give  a  plentiful  supply  ^m  first  to  last,  i 
andmwelynsecarenottoallowaaarfiyt.  Sobn^  I 
in  order  to  produ(x?  superior  fledi  and  a hlgli  de-  I 
grce  of  fattening,  feed  the  young  calves  on  the  \ 
first-drawn  milk,  which  contains  a  larger  pro-  , 
portion  of  serum  than  the  last<drawn  milk,  and  j « 
feed  the  more  advanced  calves  increasing  on 
the  last-drawn  milk,  till  they  rereivr,  f  t  n  time,  j 
that  of  two  or  even  three  cows ;  and  a  few,  in  order  ' ' 
to  prevent  scouring,  and  economise  the  prolits 
of  feeding  feed  all  ealvea  on  aitifieiaUy  heated  { 
milk,  and  rearing  calves  on  heated  milk  deprived 
of  it.i  cream.    An  extraordinary  instance  of  the  ' 
latter,  in  the  vale  of  Gloucester,  is  mentioned  by 
Mr.  ManhalL         the  ptactioe  of  the  first  ^ 
breeder  in  the  vale,"  says  he,  ^the  milk  was 
civen  to  the  oalvea  scalding  hot, — as  hot  as  thf>  I 
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I  dairy-gilt  oonid  bear  hear  hand  in  ii  The  lips 
I  of  the  oalvw  were  not  unfrequentfy  kQnred 

I  by  it.    Hi;^  rert'on"  f^r  thi--  pTncti!-f>  wcro,  that 
1  the  heat  of  the  milk  preventtni  the  calves  from 
I  scouring,  made  than  thriTe,  and  enabled  hira  to 
put  his  rearing  calves  to  skim  milk,  immediately 

I  from  their  being  taken  from  the  cow,  or  fit  least 

I I  two  or  three  days  old.  They  never  tasted  '  best 
I  milk '  after  they  were  taken  from  the  teat  at  that 

I  Some  calf-fec<lers  mix  eggs  with  the  milk  given 
I  to  advanced  futt^^-ning  calves,  others  mix  meal 
with  it,  and  uthers  try  different  though  similar 
metbods  of  Inerearing  the  aoMMiiii  cf  aerimilated 
nourishment ;  and  not  a  few,  when  milk  is  scarce, 
give  wholly  or  partially,  a«  mibfltitutes  for  it,  a 
mixture  of  warm  milk  and  meal  and  water,  a 
raistoie  of  IhnMid  jellj,  hot  water,  and  hot  mUk, 
a  mixture  of  powdered  oil-eake  and  warm  milk, 
or  even  no  monstrons  a  medicament  as  halls  of 
meal  and  water  with  a  little  gin.  But  all  luoh 
artillnal  methods  are  at  onoe  nnnatoral  to  the 
aiiimal*8  habits,  deteriorating  to  its  flesh,  and 
unpr"fitnble  to  the  owner.  Whenever  thoroughly 
good  milk  is  not  quite  abundant,  some  of  the 
largest  and  best  &ttened  calves  ought  immedi- 
ately to  be  sold,  and  all  tlie  real  fiiUf  ttA  on 

rriilk.  "The  whole  secret  of  fattening  calves  for 
Yf'al,"  says  Mr.  .\iton,  "is  to  jjive  thrm,  after 
they  are  three  or  four  weeks  old,  abundance  of 
raillE,  keep  plenty  of  dry  litter  under  them  in 
their  stalls,  let  them  have  the  benefit  of  good  air, 
moderate  warmth,  and  be  nearly  in  the  dark." 

Calves  acquire  the  condition  of  prime  veal  in 
Uie  eoorse  cf  from  eight  to  tweltre  weeks,  or,  on 
tho  average,  in  about  ten  weeks.    A  good  fat- 
tened calf  usually  weipli3  from  17  tn  20  stones, 
of  8  11^  each,  and  usually  sells,  in  timithfield 
market,  at  from  4s.  6d.  to  ta.  6d.  per  stone.  Tet 
the  largest  and  heaviest  does  not  always  fetch 
tho  most  mctney ;  for  a  calf  of  14  or  L")  stoncf?,  if 
of  the  proper  age,  and  thoroughly  fat,  often  sells 
for  a  dulKng  or  two  more  per  stone  than  a  calf  of 
from  20  to  30  stoneo.  Smne  ftimm^  however, 
are  of  opinion  thnf,  as  a  calf  grows  and  fattens 
faster,  and  requires  less  milk,  after  ten  weeks  of 
age  than  before,  one  calf  of  25  stones  will  really 
yield  •  larger  olear  profit  than  two  ealToe  of  each 
lo  stones ;  especially  as  the  former  case  involves 
only  one  primo  cost  and  one  sale  commission, 
while  the  latter  involves  two  prime-costs  and 
two  ial^-conimiasbna.    Bat  both  the  afeaolnte 
and  the  eomparative  profits  are  greatly  modified 
by  the  manner  of  feeding,  the  distance  from  mar- 
ket, and  the  particular  breed  to  which  the  fat- 
tened oalTes  belong.  The  profits  in  the  vale  of 
Strathaven  are  far  superior  to  those  of  tho 
lii  verpool  and  the  London  district?;  and  tlinvnn- 
|>c«r  to  be  affected,  partly  by  the  quality  of  tlic 
breed,  and  ohiefly  by  the  method  of  fattening ; 
the  profits  of  the  hither  side  of  the  London  db- 
trict  are  necessarily  greater  than  those  of  the 
further  side;  and  the  profits  of  a  breed  which 


prodaoes  whiteneas  as  well  as  firmness  In  the  veal 

are  aways  greater  then  those  of  inferior  breeds,— 
butchers  always  giving  the  beat  price  for  the 
whitest  flesh,  and  being  in  the  habit  of  judging 
of  the  oolonr  from  the  inspection  of  the  interior 
of  the  mouth  and  the  white  of  the  eyee. 

Wht  n  calves  are  intended  to  be  reared  as 
stock,  all  males  which  arc  not  well  formed,  and 
all  females  which  have  not  a  br<Mul  pelvis  and  a 
perliBOt  odder  and  t»ts,  ought  to  be  rqeeted; 
and  at  the  end  of  a  mouth,  all  the  selected  males, 
not  designed  to  be  reared  as  bulls,  ought  to  he 
castrated.  Wherever  milk  is  in  low  request  for 
the  market  or  the  dairjr,  all  oaivea  will  be  reared  in 

the  best  possible  manner  by  being  allowed  to  run 
during  a  year  with  th<  ir  dams;  but  wherever  milk 
is  valuable,  they  must  be  sooner  or  later  weaned, 
—in  some  distriets  at  the  end  of  a  few  days,  and 
in  others,  at  the  end  of  a  few  waaks^ — ^yet  they 
ought,  in  nil  circumstances,  to  suck  the  dam  till 
her  milk  heoomee  fit  for  the  daixji  and  after- 
wards to  ree^ve  aa  mneh  oongenial  ttoariatunettt 
as  if  they  were  allowed  to  grow  np  by  sucking. 
A  cow's  milk  is  the  natural  provision  for  the 
rearing  of  a  calf,  and  contains  a  large  proportion 
of  highly  nutrient  principles ;  and  any  calf  which 
is  not  reared,  either  on  the  milk  itadf  or  on  food 
similarly  and  L;|  i;illy  nutritive,  i?  certain  to  be- 
come .an  ill-thriven  and  ungamly  adult.  A  com- 
mon method,  in  districts  where  milk  is  but  of  mod- 
erate valne,  is,  for  aboat  amontiiyto  foed  the  oalf 
wholly  with  the  cow's  milk  from  a  pail, — for  an- 
other month,  to  withhold  a  portion  r  f  tho  milk, 
and  substitute  linseed  jelly  or  thin  vvatergruel, 
—for  the  third  montii,  to  onbotitate  a  poidon  of 
skimmed  milk  for  the  cow's  milk, — for  the  fourth 
month,  to  pn'  stitute  skimmed  milk  wholly  for 
the  cow's  milk, — and  after  the  doee  of  the  fourth 
month,  to  feed  wholly  on  the  moot  tender  kinds 
of  herbage  or  other  provender  adapted  to  the 
general  pt  irk  "But  in  districts  where  milk  is 
highly  valuable,  substitutes  for  portions  of  it 
must  be  early  and  oonstantly  given ;  and  among 
the  most  approved  of  these  are  watergruel,  hay- 
ti  ;i.  linPf  od  i' llr,  turnips  sliced  in  skimmed  milk, 
and  turnips  and  carrots  boiled  with  cut  hay  and 
given  warm.  The  treatment  of  caiveti  subsequent 
to  weaning  neoeasarily  dopendi  on  tiie  nature  of 
the  farm,  or  the  particular  kinds  of  food  which  it 
sfupplies. — The  diseases  to  which  calves  are  most 
subject  will  be  noticed  in  the  articles  CosTiVKNcas, 
DiAsanou,  and  Kathi-Iu.;  and  the  parUeular 
qualities  9i  their  flesh  will  be  noticed  in  the 
article  Vbal. — Mortitner^s  Jliudandnj.  —  Bufon^t 
natural  Hittory. — Journal  of  the  AjfricuUural 
Sodttjf  of  BngUukU— Papers  of  Mr.  Aitm  tmd  Mr, 
Main  in  Quarterfy  Journal  of  Agriculture. — Mar- 
»haWa  Rami  Ecor}ou,:./  of  Oloucestershire. — Mar- 
ihaWs  Hural  Eoomtn^  of  rork^iirt. — The  Farmer*$ 
Maffanii&.—Clatei^»  CaUb  Doetor.'—S^uU'e  Trea- 
ttM  on  AgrieuUure. —  Youatt  on  C<aUt,'^JSkam*t 
Dicfionarn  of  the  Farm. — L<)iv$  EleHU$lt»  cf  Agf^ 
culture. — JJlaine's  Velerinarjf. 
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CALLiOPSIS. 


OALINEA.  An  ornamental,  climbing,  tropi-  I 
cal  plant,  of  the  dillenia  tribe.  It  is  called  by 
lome  botaoiste  Calinea  toandemj  by  others  Jhlio- 
carpus  caiinM,  and  bgr  otiien  ^Unmra  ediiutt. 
It  is  a  native  of  CKUaaa^  and  was  intiodiioody 
about  twenty-five  year^^  nvn,  to  the  hothoi!?"?  of 
Britain.  It  usually  grows  to  the  height  of  about 
tan  ftet  Its  Howera  are  yellow ;  and  its  firdit  ia 
poisonous. 

CALKINS.  Thin  and  sharp  elevations  of  the 
hinder  part  of  horses'  shoes,  designed  to  prevent 
slipping  in  frostj  weather.  Calkins,  as  they  are 
frequently  made,  rtrmgly  tend  to  strain  th«  foot 
and  damage  the  hack  sinews ;  and  they  ought  to 
bts  shaped  somewhat  like  the  yi'  >int  of  a  hare's  ear, 
and  so  adjusted  as  to  maintaiu  an  equal  distri- 
ImtioD  of  the  hone*f  pranure  over  the  whole  nr< 
fcoc  of  the  foot. 

CALL.\.  A  genus  of  ornamental  herbaceous 
plants,  of  the  order  aroideee.  The  Ethiopian  spe- 
oiecy  CaBaJBthiopica,  wm  intvodnoed  toOreat  Bri- 
tain from  the  Cape  of  Good  Hope  Ia  1731 ;  and 
18  now  one  of  cr,r  >wst  known  and  most  popular 
hidf-tender  house-plants.  Eunth  and  some  other 
modem  botaniste  oiU  it  BUlMrita  Miopiaa  ; 
many  of  the  gardonere  of  n  former  period  called 
it  Ethiopian  or  African  arum  ;  and  not  a  few  of 
the  popular  ilower^fanciers  of  the  present  day 
caU  it  the  ^yptian  Uly.  Its  root  is  fleshy,  tu- 
berow,  and  oovexed  with  a  tibin  brown  skin,  and 
sends  down  many  strong  fleshy  fihres.  Its  leaves 
rifW'  in  chistcr.*?.  on  footstalks  more  than  a  foot  in 
length,  and  are  eight  or  nine  inches  long,  shaped 
like  the  point  of  an  arrow,  terminating  in  an 
acute  baokwardrtumed point ;  they  are  succulent, 
and  have  a  shining  green  coloiir ;  and  before  the 
old  ones  decay,  young  ones,  which  advance  in 
height  daring  all  the  winter,  are  prodnoed.  The 
floral  footstalk  riaee  from  among  tlie  leaves  to 
the  height  of  about  a  yard  from  the  ground  or 
pot ;  it  is  thick,  smooth,  suoouknt,  and  of  a  shin- 
ing green;  and  it  terrataatea  in  a  liood  or 
spatha,  with  enclosed  spadiz  and  flowen.  The 
hood  or  spatha  is  twisted  at  the  bottom,  but 
spreads  open  at  the  top ;  it  is  of  a  pure  white 
colour,  and  seems,  at  a  little  distance,  to  possess 
oonaideraUe  reeembiaaee  ta  a  white  Uly ;  and, 
though  no  part  whatever  of  a  corolla  or  true 
flower,  it  forms  a  chief  beauty  of  the  plant,  and 
is  popularly  regarded  as  the  flower.  The  spadix 
or  dnb  ia  lituated  in  the  oentre  of  the  hood,  and 
has  a  herbaceous  yellow  colour ;  amd  the  tme 
flowers  are  situated 'm  the  "pndix,  and  are  small 
in  size  and  herbaceous  yeiiow  m  colour,  and  are 
io  doeely  packed  together,  that  the  etamens  oan 
•oarccly  1  (11  tinguidiedfrom  the  pistils  with- 
out the  aid  of  a  microscope.  Thf  fntit  consists 
of  roundish,  fleshy  berries,  compressed  on  two 
aidea,  and  eadi  oontaining  two  or  three  seeds ; 
and  these  succeed  a  portion  of  the  flowers,  situ- 
ated on  the  top  of  the  spjv^  i  t  T  f  j  c  !  1  n  m  1 1  g  ually 
appears  from  January  tiU  May,  and  can  pome- 
timee  be  iwolonged  till  November.  The  phint  is  \ 


I  genemlly  treated,  in  every  part  of  Britain,  u  de-  . 
cidcflly  tender,  and  requiring  greenhouse  heat;  | 
but,  throughout  the  south  of  England,  and  ia 
aome  other  dietaiota,  it  wlH  ataadaOtlMyMrii 
the  open  ground,  with  no  more  attenlioD  thaaii 
usually  given  to  fine  hvncinths  and  anernones  — 
The  perforated  species,  Calia  pertwm — c&lled  by 
lannmoa  Dnumtium  pertunm  —  is  a  curious, 
evergreen,  hothonee  creeper,  of  about  nx  feet  in  . 
length  ;  it  was  introduced  from  the  West  India 
about  the  middle  of  last  ct  ntn.ry  ;  its  leave?  ar? 
acrid, — and,  when  fresh  gathered,  and  applied  to 
the  eldn,  tbej  inilaine  and  dig^tljr  Mtatefi  aai 
they  are  used,  by  the  natives  of  Demerara,  as  s 
remedy  for  dropsy — The  mnr'^h  «|M>cic6,  Ca'h 
paLuttrity  is  a  small,  hardy,  ornamental  aquatic, 
half  a  foot  in  height,  and  a  m»kw  of  Vorth 
Ametioa.-^Two  species  were  intiodnoed,  ast 
many  years  ago,  from  Thinri  The  name  cslbi 
is  formed  from  a  Greek  word,  and  means  "  beaa*  i 

tiM" 

CALLICARPA.  Agenus  of  omanMBtal  shrubs, 

of  the  verbena  tribe.  The  American  stpecies.  Ci- 
lioarpa  Americana^  is  a  native  of  Virginia,  Oaro* 
Una,  and  other  parte  of  America,  and  was  iatro> 
duced  to  Britain  in  1784.    It  has  a  half-tender 
habit,  and  usually  gro^^-s  to  the  lieight  of  ak-iit 
six  feet.    Its  young  shoots  and  its  leaves  are  i 
covered  with  a  kind  of  wooUy  matter,  and  have  j 
a  heaiy  appeannoob    Ito  leavea  are  reondiA,  i 
pointed,  beautifully  serrated,  and  about  three  j.| 
inches  in  length;  and  they  stand  opposite  by  i  ' 
pairs,  on  moderate  footstalks.    Its  flowers  are  ' 
prodnoed  in  whoila  ronnd  the  twige^  nt  the  de-  I 
flexion  of  the  iMtf-etalka;  they  have  a  reddish-  | 
purple  colour,  and  appear  in  June  and  July; 
and  though  individually  smaU  and  inoonspicuouf, 
they  make  a  fine  appearanoe  in  the  whOTie,  and 
combine  with  the  leaves  and  the  habit  of  growth 
to  give  the  5hntb  a  pingular  and  very  interesting 
appearance.   Its  berries  are  succulent ;  they  sre 
at  firat  red,  and  tlum  ripen  to  a  deep  purple ;  vai 
thdr  handsome  appearance  gives  the  name  calli-  i 
carpa.  sigiaifying  "  >>eautiful  fruit,"  to  the  wh  .le 
genus — Eleven  other  species,  all  evergreen  sod  ■ 
very  tender,  have  been  introduced  from  Jamaica,  ' 
Ghtaa,  and  Oe  Beat        ;  and  ahont  n  deaena^ 
ditional  species  have  been  scientifically  descril>f<i. 
The  timber  "f  snme  one  of  the  species  is  much  ( 
used  for  making  charcoal,  in  the  higher  provinces  ' 
of  HhndoilaB;  and  ito  not  poaMieeaaoaMail^ 
brity  iOMng  the  nativea  at  a  renedj  fat  oarleia  | 
cutaneous  complaints.  ' 

CALLIOPSIS.   A  genus  of  hardy,  hcrbaceoia,  ! 
emamental  plants,  of  the  annllowerdiviiionoftta  j 
oompoeite  order.   It  is  nearly  allied  to  oeregpnii 
and  was  formerly  included  in  that  genus;  aitd 
it  takes  the  name  of  <<^lKn|>aia^  which  sigoi^tia 
'^moat  beantifrd  eye,"  from  die  ^ry  elegsot 
appearanoe  of  its  composite  flowers.    The  tvo-  I' 
coloured  species,  CaUiopsis  licolor — formerly  'V 
reopAiA  tinctoria — is  a  hardy  annual  from  Arkutst< 
iutruduced  in  1822;  it  grows  to  the  height  of 
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CALLISTACHYS. 

neaily  a  yar<l,  aud  ukrhee  yellow  flowers  from 
Maj  tiHAngott;  uidifei«oiMof  themcrtdMnry 

accessions  which  have,  for  many  years,  been 
made  to  our  stock  of  hardy  annuala.  A  variety 
of  it,  C.  b.  atrownffuineOf  produo«8  dark  bluod- 
ooloor^d  Howm;  Mid  the  florets  of  tikis  ywnieHj 
are  mtd  "by  the  natives  of  North  America  foar  ex- 
tracting ft  reddish  ilye — Atkinson's  species  is  a 
hardy  anaoal,  with  sulphur-coloured  flowers,  from 
OoloDbia.  Bronniioiid'sspeaieoiiahudjraimual, 
with  brown-spotted  reddish  yellow  flowers,  from 
North  America  The  palmate  anrl  thn  rnpcnte 
Species  are  hardy  perennials,  with  respectively 
yellow  and  red  flowers,  irom  North  America. 

CALLISTAGHTS.  A  genus  of  ornamental 
Australian  shrubs,  of  the  sophora  division  of  the 
lej:^minr  order.  Four  speciaa,  introduced  dur- 
ing the  tcu  years  preceding  1825,  are  straggling 
oTQtgfMDS,  of  firam  time  to  rix  loet  in  lifli^ty 
carrying  yellow  flowers  from  June  till  August. 
The  red-flowered  species,  or  crimson  callistachys, 
C.  linearU,  was  in^oduced  bj  seeds  in  12540,  and 
exeited  high  ezpeotationu  bnt  proved  to  hate  no 
pretensions  to  beauty.  It  is  an eieot  flhrabi with 
lone  ^lender,  glabrous  branches,  and  dirty  purple- 
on  loured  tlowers.  The  long-leaved  species,  C. 
UmgifoHa,  was  hitrodnoed  aboot  tiie  same  time 
as  the  preceding,  and  is  fitted  to  make  a  good 
appearance  in  an  open  shrubbery  or  large  collec- 
tion. Its  leaves  are  each  seven  inches  or  up- 
wards in  length,  and  give  it  a  somewhat  unique 
character  ;  and  its  flowevs  are  laige,  and  have  a 
yellow  and  brown  colour,  and  are  produced  in 
great  profusion  frnm  the  extremity  of  all  the 
shoots.  The  luimu  caliiiitachys  signifies a  beau- 
tlAil  spike.'* 

0ALLI8TEMMA.   See  Cdina-Aster. 

CALLISTEMON.  A  genus  of  ornamental, 
evergreen,  Australian  shrubs,  of  the  myrtle  tribe. 
It  bas  a  ckse  affinity  to  the  genera  metrosideroe, 
enoatyptiis,  and  leptospermum.  About  sixteen 
species,  varying  in  height  from  five  to  ten  feet, 
have  been  introduced;  and  four  or  five  other 
spedes  hare  been  described.  Att  the  introduced 
species  are  more  or  less  beaatifid;  all  require 
greenhouse  culture,  and  are  propagable  by  cut- 
tings ;  and  two  have  green  flowers,  two  greenish 
yellow,  one  pale  yeUow,  and  most  of  the  others 
pink,  crimson,  scarlet,  or  oth«f  tints  of  red.  Hie 
name  callisteraon  alludes  to  the  veij  slsgant 
appearance  of  the  stamina. 

CALLITUICIIE, — ^popularly  Waxier  stancmt.  A 
genna  of  annual  aqnatio  weeds,  of  the  halongis 
tnbeu  Two  species,  the  vernal  and  the  autumnal, 
grow  in  the  ditches  of  Great  Britain,  and  are 
usually  about  three  inches  high;  and  a  third 
species,  the  pedvnded,  grows  in  the  ditches  of 
Scotland,  and  is  usiially  about  a  ibot  h^. 

CALLITRIS.    An  evergreen,  ornnmentnl,  An? 
tralian  tree,  of  the  cone-bearing  tribe.   The  cy- 
proft-ehaped  species,  €.  mptem/ormis,  was  intR>- 
dooed  to  Britain  about  twentj  jeuB  ago ;  and  it 
gmwa  to  the  height  of  abont  twsntjr  fi^t,  and 
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has  t\  handsome  appearance,  but  is  too  tender  for 
gsneral  open-gronnd  enltore* 

CALLUNA.   See  Heath. 

CALOCTTORTl'S,  A  genus  of  elegant,  tuberous- 
rooted,  Oaiilormau  plauts,  of  the  liliaceous  tribtt. 
Two  spedes,  C.  maeroearptu  and  C.  degang,  were 
introduced  in  1626;  and  three,  C.  venuttus,  C. 
sphiulem,  and  C.  luiens,  have  been  introduced 
sinoe  1830.  The  graceful  species,  C.  vewuMns^  is 
now  one  of  the  most  snperb  flowering  plants  in 
British  gardens.  Its  stem  is  about  20  inches  in 
height ;  and  the  part  of  it  which  bears  the  flow- 
ers is  comparatively  long  and  slender,  and  has, 
towards  the  middle,  two  lanceolate  leaTCS.  Its 
calyx  consists  of  three  green,  knoeolate  sepals ; 
nnd  it=;  c  )r  )llahas  three  ovato-oblong  petals,  of  a 
beautiful  white  c^hnir,  with  a  rod  spot  near  the 
margin,  and  streaks  of  de«p  red  on  a  yellow 
groiind,  as  also  a  penoil  of  huis,  toward  the 
base.  This  epedes  presents  considerable  resem- 
blance to  C.  macrocarpm  and  C.  spUndrns,  but 
difiers  from  the  former  by  the  absence  of  a  green 
rib  on  the  petals,  from  the  latter  by  the  straight- 
ness  and  marking  of  its  petals,  and  from  both  in 
having  white  for  the  prevailing  coloxir  of  its  co- 
rolla, while  €.  macrocatyus  has  purple,  and  C. 
ipUndm»  has  like.  The  flowers  on  one  stem 
rarely  exceed  two  in  number.  The  name  calo- 
chortua  signif-r-^  "  lH<autiful  grass." 

CAL01>EN1>KUN.  An  ornamental,  evergreen, 
Oape-of-Good-Hope  tree,  of  the  rue  tribe.  It 
forms  a  genos  <^  itself,  and  takes  for  its  specific 
name  C<tpf,ise.  It  has  the  reputation  of  being 
one  of  the  most  handsome  trees  of  South  Africa  ; 
and  its  name  signifies  "  the  beautiful  tree.''  Its 
nsoal  hmght  is  about  ibrty  feet ;  its  flowers  have 
a  pink  colour ;  and  its  fruit  resembles  the  chest- 
nut, but  can  seldom  be  brought  to  England  un- 
dami^ed.  This  plant  was  introduced  to  Britain 
upwards  of  sixty  years  ago ;  and  is  propagated  by 
cuttingsi. 

CALOPn  YLLUM.  A  genus  of  most  beautiful 
evergreeq,  tropical,  timber  tre^  of  the  guttife- 
roos  tribe.  ^Dhe  fifarons-leaTed  species,  0»  tno- 
phyUvia,  usuaUj  attains  a  hei^t  of  about  ninety 

feet,  and  is  one  of  the  most  elegant  and  graceful 
trees  in  the  world.  It  abounds  in  sandy  soils  on 
the  coast  of  Malabar,  attains  a  very  large  size  in 

IS  oommon  in 

many  parts  of  the  Indian  archipelago ;  and  it  was 
introduced  to  Orent  Britain  in  17it:V  The  inha- 
bitants of  Java  and  other  iiast  Indian  islands 
plant  it  anrand  their  houses,  fer  the  agreeable- 
ness  of  its  shade,  the  beauty  of  its  foliage,  and 
the  fragrance  of  its  flowers.  Its  timber  is  supe- 
rior to  that  of  most  trera  for  every  purpose  which 
requires  tortncnty  and  gnariedness.  Its  trunk, 
when  wounded,  exudes  a  yeHowish  viscid  JIUQI^ 
■(vliicli  can  Ihj  luu-denrd  into  ftwm.  Its  leaves  are 
shaped  somewhat  like  those  of  the  water  lily ; 
and  are  so  ramified  with  bi^  veins  from  their 
midrib  as  to  seem  multitudinooalj  intersected 
with  fibres.  Its  flowers  have  a  now-white  oo)» 
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our,  and  %  most  tgreeiibte  odour;  tnd  it  it  bdd 

in  great  veneration  bj  the  Hindoos,  and  offered 
on  the  shrines  of  both  Shcva  and  Vishnoo.  Its 
fruit  is  somewhat  similar  in  appearance  to  a  wal- 
nut ;  it  has  a  bitterish  and  somewhat  unotnons 
taste;  and  it  jwMb  an  odoriferons  fixed  oil, 
which  has  the  reputation  of  heing  an  excellent 
external  application  for  rheumatisms,  and  is 
muoh  ufi«d  in  Travanoore  for  burning  in  lamp«. 
Two  other  ^edlet  hftie  been  iatrodnoed  to  Bri- 
tain from  India,  and  one  from  Bourbon ;  and  the 
chief  of  these  !«  not  iced  in  the  article  Cai.aba. 

CALOHIC.  A  name  given,  in  chemistiy,  to  that 
agent  which  prodnoes  ^  pbenomena  of  heat  ud 
combustion.  It  is  hjrpothctically  regarded  as  a 
subtile  fluid,  tho  particles  of  which  repel  one  an- 
other, and  are  attracted  by  nil  other  snbstanoes. 
It  is  imponderable,  and,  by  its  distribution,  in 
various  proportions,  among  the  particles  of  mat- 
t  r,  ^ives  rise  to  the  three  general  forms  of  gas, 
liquids,  and  solids.  The  particles  of  water,  by 
losing  caloric,  have  their  (^hesion  so  much  in- 
creased, that  they  assume  the  solid  farm  of  ioe ; 
by  adding  caloric,  they  again  become  fluid  ;  and 
by  a  still  further  addition,  thej  are  converted 
into  vapour. 

<>d(»rio  exists  in  two  diib«ntsteteo--^V«soriMi- 
comhinedy  and  in  a  state  of  combination.  In  the  for- 
mer condition,  it  creates  the  sensation  of  heat,  and 
produces  expansion  in  other  bodies.  The  power 
which  any  body  has  of  exciting  the  sensation  of 
heat>  and  occasioning  expansion,  is  understood  \ff 
the  expression  of  its  (c^irn'iyrfure.  This  is  supposed 
to  vary  with  the  quantity  of  free  caloric  in  a 
given  quantity  of  tnatter;  a  hi|^  temperature 
))oing  ascribed  to  the  presenos  <tf  alaige  quantity 
of  free  caloric,  and  a  low  temperature  to  that  of 
a  small  quantity.  We  are  ignorant,  however,  of 
the  extremes  of  temperature,  and  may  compare 
it  to  a  chain,  of  frhloh  a  few  of  tho  middle  Ibiks 
only  are  exposed  to  our  observation,  while  its 
oYfremities  are  concealed  from  our  view. 

The  expansion  of  Oodiet  is  one  of  the  most  uni- 
versal ofiots  of  an  inorsBse  of  tempeiatuTe.  This 
increase  in  bulk,  however,  is  not  the  same  in  all 

bodies.  The  same  increase  of  temperature  cntises 
liquids  to  expand  more  tiian  solids,  and  aeriform 
bodies  mndi  more  than  tither.  On  this  princi- 
ple are  constmoted  the  Ttiiout  instmnienis  for 
measuring  touiperature;  since  the  degree  of  ex- 
pansion produced  by  caloric  bears  a  sufficient 
proportion  to  its  quantity  to  afford  us  the  means 
of  ascertaining  it  with  tolerable  accuracy.  Our 
<^ 'n?cs,  it  is  obvious,  arc  qiiite  inadequate  to 
aflbrd  us  this  information  ;  for  we  compare  our 
sensations  of  heat,  not  with  any  fixed  or  uniform 
standard,  but  with  tliose  sensations  which  we 
have  had  immediately  previous.  Hence,  the 
same  portion  of  water  will  feel  warm  to  a  hand 
removed  from  contact  with  snow,  andoold  to  an- 
other hand  wUoh  has  been  heated  before  the 
fire.  To  convey  precise  notions  of  temperature, 
theref<n«,  we  are  obliged  to  describe  the  desgree 


of  expansion  produced  in  some  os»body  wtich  (, 
has  been  previously  agreed  upon  as  a  staadsider  4 

compnrip'  n.   The  standard  most  generally  adop- 
ted is  quicksilver,  which  is  contained  in  a  ^aa 
ball,  terminating  a  long,  narrow  tuhe.  lUs  ia-  ; 
stmment  is  oalleid  a  tkttmemelmr.  If  quicliilicr,  < 
or  indeed  any  other  substance  except  the  £ras»  \  ' 
suffered  equal  expansion  by  equal  increraeuts  <f 
the  calorific  power,  then  this  instrument  wouid 
bo  pwfect;  but  the  same  iaorease  of  balk  is  not 
eflfooted  in  the  same  liquid  or  solid,  at  all  tem- 
peratures, by  adding  similar  quantities  of  heat ; 
for  bodies  expand,  by  equal  increments  uf  caloric, 
man  in  high  than  in  low  tempemtuiea,  bsessst 
the  force  opposing  expansion  is  diminished  by 
tho  interposition  of  caloric  l)etween  the  partides 
of  bodies ;  and,  therefore,  when  equal  qoantitiei 
of  calorie  are  added  in  soooeesion,  tlie  last  po^ 
tions  meet  with  less  resistaaoo  to  their  expaaave 
force  than  the  first.    In  gases,  on  the  contrary, 
which  are  destitute  of  cohesion,  equal  incremeaU  j 
of  heat  appear  to  be  attended  with  equal  aag-  ^ 
mentations  of  bulk.  See  the  aitida  Tbshuib-  , 
TT.n.  [ 
The  tendency  to  an  equilibrium  is  a  charact«ris-  j 
tic  of  free  caloric.    Any  number  of  diflerent  bo- 
dies, uneqnally  heated,  when  exposed  in  an  apart-  1 
ment  to  the  same  temperature,  gradually  arrive  | 
to  an  equality  of  temperature.  It  is  in  obedicooe 
to  this  law,  that  we  experience  the  sensations  of  | 
heat  and  cold  when  we  tondi  bocfiea  whiiA  aie 
warmer  or  colder  than  ourselves.    There  exiiti  1 
mnoh  diversity  in  the  rapidity  with  which  differ- 
ent substances  abstract  caloric  when  in  contact 
with  a  body  in  wbkh  it  ia  aoonnulatod.  Omr  \ 
mon  air  and  gases  abstract  it  but  tardily,  while 
wood,  stones,  and  metals  acquire  it  more  rapidly 
According  to  their  power  of  conducting  it  off 
under  these  circumstances,  bodies  are  divided  | 
intoaim«ft(doriBndfion'ComfifeC0f«ofoalorie  j 
in  general,  the  power  of  conduction  varies  with 
the  densities  of  bodies.  But  this  tendency  of  cal- 
oric to  an  equilibrium  is  not  ^tablished  soleir  _ 
by  the  agency  of  intermediate  bodioa  or  omb-  ' 
munication.  A  part  of  it  moves  through  the  at-  j 
mosphere,  like  light,  in  right  linet,  and  with  im- 
measurable velocity,  and  has,  therefore,  been 
oalled  fUMluint  adorie.  The  comparative  quanti- 
ties lost  by  radiation  and  by  conduction  may  be 
approximatcfl  bv  nhcprvincr  ^vbr»t  time  it  takes  to 
cool  any  body  tlirough  the  same  number  of  de: 
grees  in  air  and  «»  mem  Thus  Dr.  FnaUiB 
imagined  he  had  ascertained  that  a  body,  which 
requirrp  five  minutes  to  cool  in  ?-<7r',"^,  will  cool 
in  air,  through  the  same  number  of  degrees,  ia 
two  minutes.    Count  Bumford's  experiments, 
with  a  TcmiosUian  vaaaanhgivs  the  ptopcrtiws 
of  five  to  three.    Badiant  coloric  p;i*s*,^s  only 
through  transparent  media,  or  free  space.  IMica. 
in  its  passage,  its  rays  impinge  upon  the  surface 
of  a  sdid  or  a  liquid  substance,  tiiey  are  either 
reflected  from  it,  and  thus  reoeive  a  new  direc- 
tio%  or  they  lose  tbsir  radiant  form  altcflsther. 


Digrtized  by  Google 


CALORIMETER. 


!  I 


i  I 


100 
76 
45 

15 

12 


and  m  alNMilMd.  in  ilie  bitter  omo^  tlw  tMn- 
perature  of  the  reoeiying  sabstanoe  is  inewiMod ; 

in  the  former,  it  is  unchanged.  The  nature  of 
the  siufftce  of  a  bodj  has  been  found  to  influence 
powerfully  both  the  rftdiation  and  absorption  of 
oeloria  1!he  energy  of  cakrific  emanation  from 

a  cubical  tin  vessel,  coated  \nth  different  euV 
Btances,  and  containing  warm  water  (as  deter- 
mined by  the  differential  thermometer  of  Leslie), 
gftve,  with  ft  oovering  of 

Lampbladc,  .... 
IsiaigUMB, 

TBrmtbeid  lead,  .... 

Polished  iron. 

Tin-plate,  pold,  silver,  or  copper. 

Similar  results  were  obtained  simply  by  noting 
the  rates  of  cooling  in  vessels  of  similar  shap^ 
and  oapacitiee  with  Tuiotu  •urfiMsea.  Useful 
lessons  have  been  drnved  firom  these  discoveries. 
Tea  and  coffee  pots,  which  are  intended  t'  retaia 
their  heat,  arc  made  of  bright  and  poUsiicd  me- 
tftle;  ftnd  tteam-pipes,  intended  to  oonveyheat 
to  distant  apartments,  are  kept  bright  in  their 
course,  but  darkened  where  they  reach  their  des- 
tination. The  power  of  different  Buriaoes  to  ab- 
sorb  calorie  was  fnind.  If  coftting  one  of  the 
bulbs  of  the  dLfferentaaltheranometer  successively 
with  different  substances,  and  prc<;cnting  it  to  an 
uniformly  heated  substance,  to  follow  the  same 
order  as  the  radiating  or  projecting  quality. 

With  regard  to  aamiined  teiorie,  it  hftt  been 
shovm  thnt  Solids,  during  liquefaction,  imlnbc  a 
quantity  of  cnlorie  which  ceases  to  be  obvious, 
both  to  our  senses  and  to  the  thermometer.  The 
Mme  ift  ftlto  tmo  of  Bolide  and  liqnidi  in  their 
conversion  into  vapours  or  gases ;  a  portion  of 
caloric,  which  is  essential  to  the  elasticity  of  the 
new  product,  ceases  to  become  apparent.  When- 
«vw  tiuB  effect  takee  place,  cold  it  Mdd  to  be  pro- 
duced; by  which  we  are  only  to  understand  the 
pnf»p^jrn  of  I  a!  ric  from  a  free  to  a  latent  form. 
Xiie  reverse  of  these  phenomena  has  also  been 
Mttiafluitorilj  eitaMiahod;  viz.,  when  the  density 
of  bodies  is  inoreftied,  ^ihsr  by  chemical  or  me- 
chanicnl  Tnonnp.  cnloric  is  cvr  Ivcd.  For  example, 
a  high  temperature  is  produced  by  mingling  cold 
sulphuric  acid  and  water ;  metals  become  in- 
tensely heated  by  the  ftngmentation  of  thdr  den- 
sity  through  hammering ;  liquids,  by  becoming 
solid.'?,  or  gases  by  conversion  into  liquid.s,  also 
evolve  caloric.  A  pound  of  water,  condensed 
from  steam,  will  render  100  pounds  of  water  60^ 
warmer  by  ll** ;  whereas,  a  pound  of  boiling 
water  will  produce  the  f^ame  rise  of  temperature 
in  no  more  than  about  13' 12  pounds;  and,  since 
steam  ftad  boiling  water  affect  tfa*  thtrmometer 
in  the  «mft  manner,  this  effect  can  be  produced 
only  from  the  existence  of  a  much  greater  quan- 
tity of  caloric  in  the  former  than  in  the  latter. 

The  snirat  tf  tdoric  an  six ;  viz.,  the  sonV 
rays,  combustion,  pooussion,  friction,  the  mix- 
ture of  different  substances,  and  electricity. 

CALORIMETER.  An  instrument  to  measure 


the  oftpftdty  of  ft  body  for  otloiio,  or  ils  ipeetfio 

(»lorio.  The  thermometer  measures  merely  the 
variations  of  temperature,  or  sensible  heat.  The 
body  in  the  calorimeter  is  placed  in  the  inner- 
most ot  three  ccHMientric  vessds,  the  two  outer 
ones  containing  ioe ;  the  quantity  of  wftter  pro- 
duced by  the  cooling  of  tht^  b  jdy  a  given  number 
of  degrees,  determines  its  speeifio  caloric.  This 
instrument  was  invented  by  Lftvoirier  and  La- 
ptaoe.  In  the  calorimeter  invented  by  Rumford, 
water  is  used ;  the  capacity  of  the  body  is  deter- 
mined by  the  number  of  degrees  which  the  tem- 
perature of  the  water  is  raised,  in  cooling  the 
body  ft  gitPen  nuniber  of  dsgrees. 

CALOSTEMMA.  A  genus  of  very  beautiful, 
tuberous-rooted,  Australian  plants,  of  the  ama- 
ryllis  tribe.  The  yellow-flowered  and  the  purple- 
flowered  spedes  mm  introduced  in  1819,  and 
the  white-flowered  species  in  1824 ;  and  the  last 
is  a  plant  of  great  elegance,  blooming  from  Feb- 
rtiary  till  March.  Another  species,  called  Cun- 
ningfiam%  has  been  man  leoentlj  introdaoed. 
All  are  treated  in  the  same  manner  as  other  am- 
aryllidesB. 

OALOTHAMNUS.  A  genus  of  ornamental, 
CTergreen,  Australian  shrubs,  of  the  myrtle  tribe. 
Three  spede^  C.  gwtdri/ida,  C.  gracilis,  and  C.  viU 

loso,  were  introducer!  in  1R03  ;  and  one,  C.  da- 
vftfn,  in  1824 ;  and  all  these  have  a  height  of 
about  a  yard,  carry  scarlet  flowers  irom  July  till 
September,  and  tn  essQy  propftgated  from  out* 
tings.  The  name  calothamnus  signifies  "a  beau- 
tiful rod,"  and  alludes  to  the  suixrb  f\ppearanoe 
of  the  branches,  when  covered  with  the  scarlet 
flowers. 

CALOTROPIS.  A  genus  of  ornamental,  ever- 
green tropical  shrulis,  of  the  swallow-wort  tribe. 
The  giant  species,  Cdotrojju  yt^an/eo— called  by 
some  botanists  AtdepiaB  giganUa—^B  ft  nfttite  of 
the  East  Indies,  and  was  introduced  to  Britain 
before  the  close  of  the  seventeenth  century.  It 
grows  to  the  height  of  about  six  feet,  and  pro- 
duces white  and  purple  flowers  from  July  till 
September,  fte  flowers  have  a  handsomely  curved 
or  contorted  form,  and  give  the  name  calotropis, 
which  signifies  "beautifully  twisted,"  to  the 
whole  genus.  Its  bark  has  a  somewhat  pungent 
pnqierty}  end  when  powdered,  and  mixed  with 
margos^i  oil,  is  used  in  India  as  an  external  ap- 
plication for  rhf'uraatism.  Its  root  is  pale-col- 
oured, bitter,  and  somewhat  pungent ;  and  is 
administered  in  deoootion,  bj  the  practitioners 
of  India,  as  a  gentle  stimulant  in  cases  of  fever 
and  dyspepsia.  The  milky  juice  ia  used  by  the 
Tamul  practitioners  as  a  cathartic.  The  whole 
phmt  is  said  to  be  poisonous  to  sheep  snd  goats ; 
and,  with  its  light-coloured,  downy,  succulent 
lenves,  is  used  in  >Tysore  for  tanning  leather. 
The  powdered  flowers  are  sometimes  employed 
by  the  native  Hindoos  to  adulterftto  siUBower.— 
The  tall  species  grows  to  shout  the  same  height 
as  the  giant  species ;  and  was  introduced  to  Bri- 
1  tain  from  Persia  in  1714. 
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CAI^HA.  See  Mabsh  MabiooiiD.  i 

CALTROPS,— botanically  nMw.  A  genua 
of  trailing  plants,  of  the  bean-caper  tribe.  Th*» 
earthy  species,  Caltrops  terrestria,  is  a  common 
aiutta^  weed  ot  Italy,  Spain,  and  the  wmth  of 
France ;  and  was  introduced  to  Britain  as  a  cu- 
riosity townrd  the  close  of  the  sixteonth  cen- 
tury. It  appears,  beyond  doubt,  to  be  the  plant 
mentioned  in  the  Gcorgics  of  Virgil,  under  the 
name  of  tribalaB;  and  it  takes  its  Bngiuh  name 
of  caltrops  from  the  resemblance  of  its  capsules 
to  the  calcitrapa  or  dangerous  four-spined  instru- 
ment which  the  ancients  threw  in  the  way  of 
enemies,  to  annoj  and  impede  tbeir  cavalry.  It 
grows  among  com,  and  on  most  amble  land,  in 
its  native  countries ;  anri  ^ve«  great  trouble  to 
<»ttle,  by  wounding  their  feet  with  the  strong 
priddhN  of  its  oaptalea.  Ita  root  ia  dender  and 
fibrous;  ita  atans  are  dender  and  hairy,  and  rise 
in  groups  of  four  or  five  from  each  root,  and  creep 
flat  along  the  ground  to  the  length  of  about  fif- 
teen or  eighteen  inches ;  its  leaves  are  pinnate, 
each  beii^  composed  of  six  pairs  of  narrow,  hairy 
foliolcs,  and  tliev  are  produced  from  the  joints  of 
the  stems;  its  tiowera  comprise  five  broad,  ob- 
tuse, open,  yellow  petals,  and  are  produced  on 
sbort  footstalks  firom  the  wings  of  stems,  and 
appear  in  June  and  July ;  and  its  capsules  are 
roundish,  five-cornered,  and  prickly,  and  di\'ided 
into  five  parts,  each  of  which  has  a  transverse 
cell  containing  one  or  two  seeds.  The  leaves  of 
either  this  species  or  Tri&tdvs  laHMgirumu^,  are 
employed,  by  pomc  pharmncent5f»t?,  a«  a  diuri-fic. 
Five  other  annual  species,  all  more  or  less  ten- 
der, have  heen  introdneedftcm  Georgia,  Jamaica, 
Guinea,  Thibet,  and  India ;  an  evergreen,  peren- 
nial spf^cics,  Tn'fy'h'f!  n'sfoi'fes,  has  been  introduced 
from  South  America;  and  about  a  docen  other 
species  have  been  described. 

CALTROPS  (Wavib),— botanically  SVttpo.  A 
ponns  of  floating  aqnatic  plants,  of  the  frog-hit 
tribe.  Four  genera  have  been  introduced  to 
Great  Britain, — T.  naiam  from  continental  Eu- 
rope, T,  Neomit  from  Obina,  and  T.  bi^inou  and 
T.  qnadrUpinosa  from  India ;  and  all  these  pro- 
duce white  or  whitish  flowers  from  June  till  Au- 
gust, and  are  cultivated  for  useful  purposes  in 
tiieir  native  countries.  ''T.  natans,"  says  Lou- 
don, "is  a  curious  aquatic,  with  long,  brown  and 
green  roots  and  floating  leaves,  with  petioles  in- 
flated into  a  tumour,  as  in  the  marine  algtc. 
The  seed  is  larger  than  the  kernel  of  the  filbwt, 
with  two  cotyledons,  one  large,  and  the  other  very 
small,  and  not  increasing  in  '  'o  during  tlic  ger- 
mination. Hence,  Gcertner  considers  this  plant 
like  the  Nelumbium,  as  in  a  sort  of  middle  8tate 
between  the  monoootyledonea>  and  tite  diootjie- 
doncsc.  The  nuts  are  farinaceous,  and  are 
esteemed  nourishing  and  pectoral.  The  skin 
with  the  spines  being  removed,  there  is  a  white 
sweet  kernel  mthtn,  something  like  a  chestnut. 
Thej  are  sold  in  the  market  at  Venice  Wider  the 
name  of  Jesuits'  nuts,  lliey  are  also  much  eaten 


CALYCANTHUS. 

in  Switseriand  and  the  south  of  Fnaos.  Bans 

of  the  canals  at  Versailles  are  oovered  with  the 
pbut ;  and  Neill  informs  us,  that  the  nnts  aw 
sometimes  served  up  like  chestnuts.  Pliny  sajn 
that  the  Thradansmade  them  intohread;  aid 
Thunberg  states  that  they  (the  seed  of  Trapa  bi- 
cornis)  arc  commonly  put  into  broth  in  Japaa  \ 
T.  bicomis  is  cultivated  by  the  Chinese  in  marshes j 
and  the  nuts  used  as  food.**  s 
CAL0MBA-ROOT,  or  CoimBo-Roor.    The  , 
dried  and  medicinal  root  of  tb'  C-rculu^  y.nJ<,a- 
tut,  a  plant  of  the  moon-seed  tribe.    This  plant 
abounds  in  the  forests  of  south-eastern  Africa;  \. 
its  root  is  perem^  ramose,  and  fiiatfonnly  tor  |! 
berous ;  its  stem  is  annual,  round,  hairy,  and 
about  the  thickness  of  a  goose-quill ;  its  learp? 
stand  alternately,  at  great  distances,  and  on  round 
haiiy  fbotstslks,  and  are  llve-lobed  and  tm-  ■ 
nerved;  and  its  male  flowers  grow  in  axillarf,  | 
compound  racemes,  and  comprise  six  small,  cunei- 
form, fleshy  petals.   Only  the  offsets  of  the  rooU 
are  used  in  oomraeree  uid  medii^;  and  these 
are  dng  np  in  March,  dried,  and  aeot  ftom  Mo-  ^ 
zambique  to  Tranquebar,  and  from  Tnnquebar 
to  Europe.   The  bark  of  the  ofl!8ets  is  thick,  ci-  \ 
temally  olive  brown,  and  internally  bright  yd- 
low;andihepartendosedbytheha^hMaink  f 
brownish  colour,  and  a  somewhat  spong}-  tfxturr 
The  roots  as  imported  are  often  much  worm- 
eaten;  and  the  piec^  freest  from  worm-holes, 
heaviest,  and  of  tiie  hrightest  oolonr,  are  the 
best.   They  have  a  bitter  taste,  and  a  slightly 
aromatic  odour ;  and  they  brealc  with  a  starchy 
fracture,  and  are  easily  pulverized.    They  are 
employed  by  the  Africans  of  Moramb^ne  as  a 
remedy  for  venereal  diseases ;  by  the  Chincw,  as 
an  aphrodi.'iiac  ;  and  by  the  phyj^icians  of  our  own 
country,  as  an  antiseptic  and  a  tonic,  in  certain 
diarrhoeas,  in  cholera,  in  bilioQS  remittent  ievcr, 
in  phtiiiBis,  in  hectic  fever,  in  mesenteric  fever, 
and  in  dyspepsia.    A  peculiar  proximate  prin- 
ciple, called  calumbine,  is  obtainable  from  the  ■ 
roots;  and  is  inodorous,  extremely  bitter,  nei- 
ther atndnlous  nor  alkaline,  and  scareefy  sohiUe  j 
in  cither  water  or  alcohol.   The  roots  of  white 
bryony,  tinged  yellow  with  the  tincture  of  ca- 
lumba,  are  said  to  be  often  substituted  in  com-  | 
meroe  fer  oalnmba  roots.  < 
CALYi'^'  SNOUT.  Sec  ftiAraaaoon. 
CALVING.  See  PABTrBrnoH  and  Abcbtiov.  j 
CALX.   See  Calcutation.  -  I 

CALTCANTHTJS.    A  genus  of  oraamental 
shmbs,  of  the  order  Calycanthejs.    This  order  I 
coiiipri?es  only  the  genera  calycanthus  and  chi- 
Tn'inanthus.   Not  more  than  eight  or  nine  specie* 
of  it  exist  in  Britain ;  and  all  these  are  hardy, 
eariy  flowering,  odocifimms  dimbs  of  Nor^  | 
America  and  Japan.    They  diflTer  from  specie?  of 
the  rose  and  ponif^rranate  tribes  in  wanting  pe-  ■ 
tals,  and  in  havmg  numerous  divisions  of  the  , 
calyx, — from  rose  plants  also  in  the  form  of  the  ' 
embryo,  and  from  pomegranate  plants  in  the  ^ 
imbrication  of  the  calyx.  13ie  gsnna  Calycaii- 
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Ikna  is  notioed  in  the  avtide  Au«i:iob  (Qam- 

CALiFXHA.  A  membranaceous  veil  which 
raaslu  the  niMbqied  oipmle  of  thettt<wg|»t>Bti. 
It  is  A  fidft  intogiuiieiitt  and  has  tlie  shape  of  a 

hollow  cone. 

CATiYPTRANTHEa  A  genua  of  ornamental, 
evergretiu,  tropical  trees  of  the  mjrtlo  tribe. 
The  d[ove4eaiwd  specie^  C.  mrjfoph%^ifolia — 
called  by  Dcciindnllc  Si/zt/i/iitm  oinfophr/UiftJtfnn 
— ^is  a  native  of  India,  and  was  introduced  to  the 
hothouses  of  Britain  iu  1  b}i2.  1 1  usually  grows  to 
the  beighi  vi  sboni  twenty  ftei.  Its  flowers  are 
white.  Its  fruit,  when  ripe,  is  of  a  very  dark 
purple  colour,  and  about  the  size  of  a  large 
cherry ;  and  it  tastes  somewhat  like  the  sloe,  but 
is  mndh  sweeter.  Its  timber  is  used  by  the  Bin* 
dooe  Ibr  maWpg  cots,  carriage -frames,  doors, 
windows,  rafters,  and  handles  of  instruments, 
Itii  bark  is  astringent,  and  is  used  in  decoction, 
by  the  Hindoo  practitionen,  as  a  remedy  for  dy- 
sentevy,  end  as  a  wash  for  foul  ulcers. — The  zu- 
lytpura  species,  C.  zu://'/ium,  is  a  native  of  the 
West  Indies,  and  is  also  used  as  a  timber  tree ; 
and  it  was  introduced  to  Britain  about  the  mid- 
dle of  the  latter  half  of  kst  oentnry.  Itsspedlio 
name  means  "yoked  together,"  and  aHiides  t<i 
the  paired  (rrowtli  or  yoking  tugetli-T  of  its 
leaves  and  branches. — The  Jambolana  species, 
C.  JamioUma,  it  n  nati?e  of  the  Indmn  arohi* 
pelagian  and  is  sometimes  called  the  Java  plum- 
tree.  It  was  introduced  to  Britain  about  the 
cloae  of  last  century. — All  these  three  species, 
and  also  anothsr,  C.  ^j/lmmUaf  whidi  was 
brought  from  the  Well  Indies  at  the  lune  time 
as  the  Znzyi.''ium  carr}'  white  flower*^,  ntfnin  a 
height  of  about  twciity  feet,  and  are  employed 
for  'varions  useful  purposes.~9lve  or  dz  ottier 
sjK  -i  ■-■  (i:lvi  111  en  described. 

(  A  [ .  V  STEGIA, — jwpuUrly  Bearbind.  A  genu8 
of  hardy,  twining,  perennial  plants,  of  the  con- 
▼olTohis  tribe,  and  partly  included,  till  of  late, 
in  the  convolvulus  genus.  Sse  Biin>WBtD. 

CALYTIIRIX.  A  t.tts  of  ornamental,  ever- 
frreen,  Australian  shruhs,  of  the  myrtle  tribe. 
Four  species,  the  smooth,  thu  abundant-tlowur- 
in^  the  pubesoMit,  and  the  lienth-like^  were  in* 
troduoed  to  Britain  during  the  six  years  preced- 
ing 1B35;  and  all  these  produce  white  flowers; 
the  last  is  about  two  feet  high,  and  each  of  the 
other  three  is  nbont  four  feet  high.  Tb»  name 
Calythrix  menns  "a  triple  calyx." 

OALYX.  The  exterior  whorl  or  onvolopo  of  a 
flower.  It  is  totally  awanting  in  many  tiowers, 
•s  in  the  hyacinth ;  it  oonstitntM  the  wliole  of 
the  phyllooi  or  leafy  portion  of  many  flowen,  as 
in  the  Carolina  aUspit"* :  r\!id  it  forms  a  conspicu- 
ous portion  of  the  brilliant  or  tinted  portion  of 
aome  flowers,  as  in  the  fuscbia.  It  is  thick  and 
HbeAj In  many  pbnts,  is  in  the  rose;  and  tiiin 
and  raembranaceous  in  some,  as  in  the  common 
bindweed.  It  lias,  in  many  plants,  as  in  the 
ctircal  grastkjs,  the  foriii  ot  a  glunit; ;  in  utiici  a,  a^j  | 
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in  the  cones  of  the  fir  and  the  catkins  of  the 
willow,  it  has  the  form  of  a  scale ;  but,  in  most 
calyciferous  plants,  it  has  the  form  of  a  llower- 
cup  or  whorled  envelope ;  and  when,  as  hi  most 
instances,  it  oonsilts  of  more  phyllous  pieces  than 
one,  these  pieces  arc  technically  called  sepals,  and 
correspond  in  general  form  and  adjustment  to  the 
petals  of  the  corolla.  '  When,  as  in  the  poppy,  a 
calyx  feUs  befoM  the  other  parts  of  the  flower,  it 
18  said  to  be  caducous ;  when,  as  in  the  lime- 
tree,  it  f;i!I>;  along  with  the  other  parts  of  the 
flowtsr,  It  IS  said  to  be  deciduous ;  and  when,  as 
in  hyperioum,  it  doee  not  lUI  ttU  after  the  other 
part.s  of  the  flower,  it  is  said  to  be  persistent. 

CAMBIUM.  The  elaborated  sap  of  plants. 
The  moisture  imbibed  by  the  roots  and  carried 
up  to  die  lenves— 4reoaiTing  in  its  progress  such 
soluble  ingredients  as  it  finds  in  its  passage — is 
properly  called  the  sap;  and  when  this  has  been 
thorough^  elaborated  in  the  leaf — by  the  evapo- 
ration of  its  snperflnoos  hydrt^n  and  oxygen, 
and  by  the  fixati(m  of  carbon,  and  sometimes  of 
ammonia — ^it  becomes  aliment  fc»r  the  plant,  takes 
the  name  of  cambium,  and  begins  to  descend 
from  the  leaf  toward  the  root,  or  in  the  opposite 
direi^on totheaseentof theiap^  The oambittn 
is  a  limpid,  viscous,  mucilaginous  fluid,  of  very 
compound  chemical  character,  fitted  t<i  repair  or 
augment  such  parts  of  the  plant  as  arc  already 
formed,  and  to  fimn  snoh  others  as  remain  to  be 
added ;  and,  in  the  course  of  its  descent,  it  visits 
every  porti-m  of  every  member  of  the  plant, 
making  deposits  wherever  they  are  required,  and 
gradnally  diminiihing  in  its  own  bulk  till,at  tibe 
lower  extremity  of  the  plant,  it  becomes  wholly 
expended.  While  the  ascent  of  the  sap  is  free, 
the  descent  of  the  cambium  is  fixationalj  and 
whOe  tiie  fiwmer  maj  be  oompared  to  the  mere 
chyle  of  animals,  the  latter  may  be  compared  to 

thu'ir  ])1  1    The  grand  depoeitH  or  assimilations 

of  cambium  in  all  exogenous  plants,  consist  of  a 
new  concentric  layer  of  woody  matter  exterior  to 
the  preoeding  year's  albornum,  and  a  new  eon- 
centric  layer  of  cortical  matter  interior  to  the 
preceding  year'?  f  riTintion  of  lilx-r ;  aud  hence, 
in  the  season  ul  tiie  piaut's  growth,  or  after  the 
oommenoement  of  the  vernal  oopioos  asoent  of 
sap,  the  descent  of  the  cambium  is  found  in  AlU 
flow  between  the  wood  and  the  bark. 

As  the  same  tide  of  blood  iimultaaeously  sup- 
pliee  bony  matter  to  bene,  mnsoular  matter  to 
musole,  cartilaginous  matter  to  cartilage,  corne- 
(  us  Tiintter  to  horn,  and  hairy  inntter  to  hair ;  so 
the  same  stream  of  cambium  supplies  albumous 
matter  to  wood,  oortioal  matter  to  bark,  phyllous 
matter  to  bods  and  leaves,  and  fructiferoos  matter 
to  flowers  and  seeds.  Though  the  descent  and 
functions  of  the  cambium  are  incomparably  less 
obvious  in  endogens  than  in  cxogens ;  yet  both 
their  reality  and  tiieir  mode  9f  action  may  be 
quite  certainly  and  very  clearly  inferred  from 
identity  between  the  two  great  classes  of  plants, 
in  the  gen<'ral  forms  and  principle.';  of  vegetable 
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organization.  The  fact  of  the  descent  in  exogens 
ip  cn^Wy  and  popularly  demonstrated  by  the  na- 
tural formation  of  a  tumour  or  vegetable  ac- 
cumulation immediateljaboye  a  tightlj  fastened 
ligature;  and  <he  dineCitm  of  the  doMent,  opposite 
to  that  of  the  sap's  ascent,  is  demonstrated  by 
the  formation  of  such  a  tumour  on  the  side  of  the 
ligature  next  the  leaves  of  an  inverted  branch, 
eudi  ae  the  Inanolk  of  a  weeping  ath  or  weeping 
willow.  The  oanie  of  the  descent  is  partly  ex- 
plicable on  chemical  principles,  and  receives  some 
illustration  from  the  endosmose  and  exosmoae  of 
Dtttroehet ;  jet  hai  beat  tiie  anbjeot  of  yerjr  oon- 
llieting  theoriflf  and  of  some  monstrously  absurd 
speculations  on  the  part  of  phytolopfists,  and  can- 
not possibly  be  understood  without  reference  to 
the  gnmd  primoiple  whi<A  the  ptide  and  the 
sneaking  infidelitj  of  a  large  proportion  of  the 
philosophy  of  the  present  clay  appears  most  anxi- 
ous to  explain  away, — ^the  principle  of  life.  '*  No 
cause  that  is  merely  either  chemical  or  mechani- 
eal,**  taya  the  Ber.  Mr.  Keith— and  w»  heartity 
cc^ncur  with  him — "  will  ever  be  found  to  give  a 
satisfactory  explanation  of  the  movement  in  ques- 
tion. It  may  be  aided  by  chemical  or  mechanical 
oaaies,  hvt  not  whoUj  dfeoted  bj  tiiem,  aa  it  is 
essentially  a  movanmit  resulting  from  lifei  and 
involving  the  agency  of  the  vital  energies  and 
affinities  of  the  plants.*' 

OAMBL.  A  genus  of  mammifafous  quadrupeds, 
of  the  ruminant  order,  characterized  by  their  size ; 
thr  pns^^r^^ion  of  incisive,  canine  and  molar  teeth ; 
the  upper  lip  divided ;  the  neck  long  and  arched ; 
by  the  absence  of  horns,  and  by  having  one  or 
two  humpe  or  protuberances  upon  the  back,  and 
npiA-r  il  callosities  at  the  joints  of  the  leg.  the  in- 
ferior part  of  the  breast,  he.  The  inferior  ex- 
tremities terminate  in  two  toes,  which  are  not 
wholly  oovered  b  j  hoof,  as  they  have  only  a  miall 
one  at  the  extremity,  and  a  sort  of  very  hard, 
callous  sole,  common  to  both.  There  are  six  in- 
cisive and  two  canine  teeth  in  the  lower  jaw ; 
and,  In  the  upper,  there  are  two  inoieors  in  the 
intermaxillary  bone,  with  one  or  two  canine 
teeth  on  each  side,  which  increase  to  a  consider- 
able size  with  the  increasing  age  of  the  animal 
The  oamel  is  the  4»]y  rominant  animal  irtuoh 
has  cutting  teeth  in  the  upper  jaw. 

The  native  c  Mntry  of  this  G^enus  is  said  to  ox- 
tend  from  Mauritania  to  China,  within  a  zone  of 
000  or  1,000  miles  in  breadth.  The  common 
oaoMl,  havlag  two  hmnpi,  is  only  found  in  tiie 
northern  part  of  this  region,  and  exclusively  from 
the  ancient  Bactria,  now  Turkestan,  to  China. 
The  dromedary,  or  single-hump  camel,  is  found 
throi:^oat  the  entire  length  this  aone,  on  its 
southern  side,  as  far  as  Africa  and  India.  Not- 
withstanding this,  the  dromedary  cannot  sustain 
either  the  burning  heat  of  the  torrid,  or  the  mild 
dimate  of  the  temperate  lone,  whik  the  oamd 
supports  all  the  vicissitudes  of  climate  with  but 
little  injury.  It  is  highly  probable  that  the  camel 
has  long  ceased  to  exist  in  its  wild  or  natural 


state,  as  it  has  been  enslaved  by  man  frooi  tin  1} 
earliest  times  of  which  -ivo  have  record.  Amonf  ! 
the  stock  composing  the  wealth  of  thepatnaitl  L 
Job,  we  find  600  camels  enumerated.  I, 

Unlike  the  elephant,  and  other  animals  which 
cease  to  breed  in  a  ptate  of  captivity,  the  cuad 
is  as  prolific  as  if  at  liberty ;  and  vast  numben 
are  raised  and  employed  throughout  the  Uricuul 
oountriee,  especially  in  the  commeMeeuiiidw , 
between  the  people  residing  in  the  vicinity  of  : 
great  deserts.    To  these  people  the  camel  serres 
in  the  place  of  ships,  and  other  modes  of  ooave;- 
anoe,  being  especially  adapted  by  natore  fiirtlie  i 
service  in  which  it  is  employed.    In  region 
where  water  ia  exceedingly  scarce,  and  wells  or 
springs  are  several  days'  journey  distant  fim 
mch  other,  it  would  be  inposdbia  to  trafens  the ! 
com^  with  the  nsnsl  beasts  of  boithsn.  But  |! 
the  camel  can  abstain  from  firing:  ing  for  wvenoc 
eight  days  together  without  iniury — an  mfm- 
taut  advantage,  which  is  owing  to  the  posMBin ; 
of  a  fifth  pou€h,  or  appendix  to  tiie  stiMmadh,  d» ; 
tined  to  receive  water,  whenever  it  can  l>e  pr 
cured,  and  capable  of  retaining  it  unchanged  for , 
a  long  time.    From  this  receptacle  a  portiisi  cf  J 
water  can  be  thrown  into  the  other  slomaehi  « , 
gullet  when  neoeflflary,  and  thus  avert  the  etils 
of  thirst.    Po«<=e«:8ing  strength  and  activity  nr- 
passing  that  of  most  beasts  of  burthen,  dociie, 
patient  of  hunger  sad  thirst,  and  contented  vilh  ' 
small  quantities  of  tibe  coarsest  provender,  i^i 
camel  is  one  of  the  most  valuable  gifts  of  Ptoti- 
dence.  There  is  nothing,  however,  in  the  extenil 
appearance  of  the  animal  to  indieate  tlis  wiil- 
enoe  of  any  of  its  exoelien*  qoalitiea.  b  km 
and  proportions,  it  is  very  opposite  to  OVr  usual 
ideas  of  perfection  find  beauty.    A  stCQt  bodv, 
having  the  back  dibdgured  with  one  or  two 
hnmpa;  limbs  long^  slender,  and  seemingly  too 
weak  to  support  the  trunk ;  a  long,  slim,  crooked 
neck,  surmounted  by  a  heavily-proportioned  be»d. 
are  all  ill-suited  to  produce  fiavourable  imprer 
sions.  Nemthelefls,  theio  is  no  creature  wan  \ 
ezoellently  adapted  to  its  situation,  nor  is  there 
one  in  which  more  of  creative  wisdom  is  dispbyed 
in  the  peculiarities  of  its  organization.  To  tine 
Arabs,  and  other  wanderers  of  tha  desert,  Ika 
oamel  is  at  onoe  wealth,  suhsistenoo  and  prote^  , 
tion.    Their  strength  and  fleetncss  render  their  ' 
masters  the  terror  of  enemies,  and  secure  U^a  ^ 
from  pursuit — a  few  hours  being  solleint  to  | 
plaoe  leagues  of  trackless  desert  betwe«&  tkm 
and  their  foes.  The  uiillr  -  f  thn  females  funu«h« 
the  Arab  with  a  Lirfrp  ptu  t  1  his  nutriment.  The  | 
flesh  of  the  young  ammai  is  one  of  his  grssleit  . 
luxuries:  of  the  skini^  he  forms  tents:  the  vin- 
ous sorts  of  hair,  or  wool,  shed  by  the  camel,  aw 
wrought  into  different  fabrics ;  and  it?  driiHiiioiig 
constitutes  excellent  fuel,  the  only  kind,  uuMi 
to  be  obtained  tfarouglMnt  ^  extents  ef  tmr 

In  order  to  qtialify  cnmclB  for  great  excrtiom, 
and  the  endurance  of  fatigue,  the  Arabs  begia 
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!  adiiMte  them  at  an  early  age.  They  are  lint 
I  taught  to  boar  burdens,  by  having  their  limbe 
i  secured  under  the  l>pl1y.  nnd  then  n  wci^jht  pro- 
portioned to  their  strength  is  put  on :  this  is  not 
\  changed  for  a  heftvier  load  till  tiie  animal  la 
I  tiiought  to  have  gained  suffideat  power  to  sus- 
tain it.  Food  and  drink  arc  not  allowed  at  will, 
'  bat  given  in  small  quantity,  at  long  intervals. 

They  are  then  gradoalfy  aocustomed  to  long 
I  journeys,  and  an  aooderated  pae^  until  their 
j  qualitirs  of  fleotness  and  strength  are  fully 
j  brought  into  action.    They  are  tanfrht  to  knor'!, 
!  for  the  purpose  of  receiving  or  removing  their 
I  load.  yfhBik  too  heavilx  ladMi,  they  leftue  to 
I  rise  ;  and,  by  loud  cries,  comjdain  of  the  injustice. 
'  Small  canieLs  carry  from  600  to  800  lbs. ;  the 
largest  and  strongest  bear  1,000  or  l,ii)0  lbs., 
1  fipomaotoSSmiletarday.  Thoie  which  are  nied 
I  for  speed  alone  are  capable  of  travelling  from  60 
to  90  miles  a-day.    Instead  of  employing  blows 
or  iU  treatment  to  increase  their  speed,  the 
cameMriven  aing  cheerfiil  aongii  and  thus  urge 
the  animals  to  thdr  beet  efihrti.  When  a  caravan 
'  of  camels  arrives  at  a  resting  or  baiting-place, 
they  knc«il,  and,  the  oords  sustaining  the  load 

I being  untied,  the  bales  slip  down  on  each  ride. 
Thej  generally  sleep  on  their  bellies,  crouching 
between  the  hubs  they  have  carried:  tlic  load  is, 
therefore,  replaced  wit}i  great  facility.  In  an 
abundant  pasture,  they  generally  browse  as  much 
in  an  hour  as  eervee  them  for  rnminating  aU 
I  night,  nnd  for  their  support  during  the  next  day. 
But  it  IS  tincominnn  ti>  find  such  pasturage,  and 
they  are  contented  with  the  ooarsest  fare :  nettles, 
thiatle^  mnrmwood,  and  ?arioae  haith  vegetablei 
are  eaten  by  them  with  avidity,  and  are  even 
preferred  to  more  delicate  plants.  Camels,  de- 
;  signed  ezclusiTely  for  labour,  are  usually  gelded, 
and  ftmalee  are  also  treated  in  a  similar  manner. 
Thej aii^  it  is  true,  not  so  strong,  nor  so  qpirited, 
as  unmutilatpd  nnimalf^,  but  are  much  more  man- 
ageable. During  their  sexual  season,  the  males 
booome  ftarioaB  and  nngoremable :  tiiey  mAm 
food,  are  spiteful,  biting  and  kicking  even  their 
ke^porn,  to  vrhnm  they  are,  at  other  times,  very 
obedient.  Ai  t)  ih  time,  also,  a  foetid  secretion  is 
eflbaed  from  a  glandular  apparatus  on  the  neck ; 
the  animal  foams  at  the  mouth,  and  a  red,  mem* 
braoo'!!'^  vesicle,  similar  to  a  bladder,  is  extended 
on  each  side  of  the  mouth.  <^ne  male  resr  rvod  j 
perfect  for  every  eight  femaiea.  Ihe  iemaie  re- 
oeivca  tiie  male  in  the  fame  otoaehing  attatnde, 
in  which  she  places  herself  to  receive  a  load,  or 
for  the  purposp  of  si*  ppinp'  She  goes  with  young 
12  months,  and  brings  forth  one  at  a  birth.  Her 
milk  ia  veiy  thii^  abundant  and  rich,  Imt  of 
rather  a  strong  taste.  Mingled  with  water,  it 
forms  a  very  nutritive  article  of  diet.  Breeding 
and  milk -giving  camels  are  exempted  from  ser- 
vice^ and  Ad  aa  well  as  posdU^  the  value  of  their 
mflk  baiag  greater  than  that  of  their  labour.  The 
jonner  camel  usually  suebs  for  12  months;  but 
•och  as  are  intended  for  speed  are  allowed  to  | 
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suck,  and  exempted  from  reatraint,  for  two  or 

three  y  its  The  camel  attains  the  full  exercise 
nf  it;^  f  I Dctions within  four  or  five,  and  the  dnrar 
tiuu  of  its  life  is  from  forty  to  fifty  years. 

1!he  hompaorlmnehes  on  the  baekof  the  oamel 
are  meraaoonmul&tioas  of  ceXtaSar  substance  and 
fat,  covered  by  skin,  and  a  longer  hair  than  that 
of  the  general  surfi»».  During  long  journeys,  in 
which  the  animals  suffer  severely  from  want  of 
food,  and  beoome  greatly  emaoiaked,  theee  pro- 
tuberancoa  are  gradually  ab«?orbed,  and  no  tract? 
of  them  left,  except  that  the  skin  is  loose  and 
liabby  where  they  were  situated,  in  preparing 
for  a  jonmey,it  ia  neoeenry  to  guard  ^  humpa 
from  pressure  or  friction  by  appropriate  saddles, 
as  the  slightest  ulceration  of  these  parts  is  fol- 
lowed by  the  worst  consequences:  insects  deposit 
their  lara  in  the  eo«eB,Md  ■ometlmee  extmajve 
and  deetmetiTe  movtifioation  enauia. 

The  Bactrian  or  common  camel  is  larger  timn 
the  dromedary ;  the  limbs  are  not  so  long  in  pro- 
portion to  the  body ;  the  mussle  is  biger  and 
more  tumid;  the  hair  of  a  darker  brown,  and  the 
usual  gait  slower.  A  still  mure  striking  di.'^tinc- 
tiuu  is  afforded  by  the  two  humps — the  drome- 
dary having  bat  one.  This  single  hump  of  the 
hitter  occupies  the  middle  of  the  back,  rising  gm- 
dually  on  all  sides  towards  its  apex,  and  never 
inclining  to  one  side.  Both  species  are  occasion- 
ally found  in  collections  of  animals.  The  drome- 
daty  ia  more  frequently  seen  than  the  eamel. 

During  that  season  of  the  year  when  theee 
p;cntlc  creatures  become  violent,  the  Turks  take 
advantage  of  this  change  in  their  disposition  to 
Bet  Ml  foot  oamelpfighta-HliigraoeAil  ekhiUtionB, 
indicative  of  the  same  spirit  as  the  Uon-hghts  of 
Rome,  the  bull -fights  of  Spain,  the  bull  and 
badger-baitings  and  cock- lights  of  England. 
These  fights  am  Mmmon  at  Smyrna  and  Aleppo. 
The  cameb  of  Smyrna  are  led  out  to  a  laiga  plain, 
filled  with  eager  crowds.  The  animals  nre  muz- 
zled to  prevent  their  doing  each  other  serious 
injury,  for  their  Ute  ia  tremendooB,  always  bring- 
ing the  piece  out.  A  oouple,  being  let  loose,  run 
at  each  other  with  extreme  fury.  Their  mode  of 
combat  is  curious:  they  knock  their  heads  to- 
gether laterally,  twist  their  long  necks,  wrestle 
with  their  fore-legs,  almost  like  bipeds,  and  seem 
to  be  principally  bent  on  throwing  down  their 

j  adversary. 

CAMELINA, — popularly  Gold  of  PUuture.  A 
genus  of  hasdy,  herbaoeoos  plaali^  <tf  the  oruci- 

ferous  family.  The  cultivated  species,  Camielina 
mti'-'t — called  by  Linnanis  Mi/nrrmm  mtirum — is 
an  annual  weed  of  the  cultivated  Ucids  ot  iiritaiu ; 
yet  it  does  not  grow  with  ns  ia  »traly  wild  State, 
but  is  generally  introduced  among  imported  flax- 
seed or  by  other  artificial  means.  Its  stem  is 
usually  about  twelve  or  eighteen  inches  high ;  its 
Isaves  are  lanoeokte,  and  nearly  entire ;  its  flowor 
is  pale  yelloWt  and  appears  from  May  till  July ; 
its  pods  are  per^r  ? hapod,  scarcely  half  the  length 
I  of  their  footstalks,  and  divided  iy  two  large  and 
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two  tnaller  ribi ;  Slid  ite  leedt  ue  <nr»te,  and  un- 

nuogined,  with  flat  and  incTiTnhrTit  cotyledons. 
It  iff  nn  o]eiferou«  ]>]:uit;  grows  liettor  on  light 
and  shaliuw  Moils  than  aaj  other  cruciferuuii  oil- 
plant; «nd  rtialiea  so  mpidlj  to  mfttariij  as  io 
yield  two  crops  a-yoar  in  the  south  of  Europe. 
The  oil  produced  hy  it  is  nearly  inodorous,  and 
gives  a  brighter  iiame,  with  less  smoke,  than  the 
oUofrapeorofmustsnL  ThaatemsaltoarefibrouB, 
tough,  hard,  and  durable,  and  arc  used  for  thatch- 
ing, for  tL'Tiipomry  buildings,  and  for  making 
brooms,  sackncioth,  sail-cloth,  and  packing-paper. 
Thif  plant  i«  oultiTaled  in  Holland,  Belgium,  Oer- 
vaatjy  the  north  of  Ktaaoe,  nnd  mmo  adjacent 
districts,  and  is  found  very  for vicoalilo  for  sowing 
in  June  or  early  in  July,  after  other  and  more 
valuable  crops  have  fiuled ;  and,  though  hitherto 
neglected  in  Britain,  would  no  doubt  perfectly 
succeed  with  ih.  nnder  any  ordinary  cultivation ; 
and  it  possesses  the  advantage  of  being  unassailed 
by  the  aphideti,  which  often  make  such  havoc 
Upon  sape  and  other  bfaanoaorofM.  InBelgiom, 
it  is  sown  after  a  failure  of  rape,  oolsa,  or  any 
Bimilar  crop;  the  ground  for  it  i«  ploughed  and 
harrowed ;  the  seed  is  suvvn  ai  the  rate  of  two 
pounds  per  adve,  ia  miztave  with  aahee  or  fine 
sand,  to  promote  its  equal  distribution ;  and  a 
sufficient  Coventry  is  effected  by  the  bn.«h-harrow 
or  traineau.  Two  well-established  varieties,  the 
smooth  and  the  pilose,  are  abo  cultivated ;  and 
either  one  of  these  or  some  other,  under  the  name 
of  Le  Cameline  Majeur,  of  stronger  irowth  and 
greater  oleiferous&en  than  the  normal  kind,  has 
recently  obtained  muohflKfoor among  the  fiumere 
of  the  north  of  Feaooe.  live  other  species  of 
Camelini, — thror  nrtmi?.!  and  two  jK^f^nnial  and 
evergreen — have  bccu  introduced  to  Britain ;  but 
thej  possess  little  or  no  interest.  See  Oil-Cake. 

OAHELLtA.  A  genus  of  superUj  beautifo], 
evergreen  shrul)S,  forming  the  type  of  the  natural 
order  CTinelli'M't-'.  Tlii«!  ord"r  coTnpri-r?  oTily  the 
genera  camellia  and  thea;  but  it  ought  aku  to 
oomprise  eniTa,  lettsomia,  gordonla,  alaavtia,  and 
the  other  seven  genera  which  are  usually  assigned 
to  the  order  TernstrnemiaceaB.  The  two  species 
of  tea  plant,  green  and  bohea,  are  so  closely  allied 
to  oaindlia  l^t  thej  were  {brmezly  imduded  in 
the  genus,  just  as  thejr  are  bow  induded  in  the 
order ;  and  they  unite  with  the  true  camellias  to 
render  this  the  most  celebrated  group  of  plants 
in  modern  timee, — the  tea-plants  ibr  the  deBeions 
beven^  afforded  by  their  dried  leaves,  and  the 
true  camellias  for  thf  surpassing  elegance  of  their 
form  and  foliage,  and  the  exquisite  ddioaqr, 
shape,  and  tinting  of  their  flowers. 

Th»  name  OunelHa  was  gtw&a  to  the  genus,  in 
honour  of  O.^-rfrc  Joseph  Knmol  or  Camelln*:.  n 
jcsuit  who  made  some  contribution  to  the  syste- 
matic botany  of  the  Indian  archipelago.  The 
common  speaiea»  CiMMffia  Ji^MnMs,  is  a  nativs 
rhina  and  .Tapan,  atid  was  introduced  to  Great 
Bntam  f[  m  fh-""  f  irrn'^r  of  these  countries  in 
1738.    It  appeai-H  to  have  been  loiig  cultivated 


and  highly  admired  hj  both  the  dhinese  andiha 

Japanese;  it  figup  ii^  common  with  hibiscus 
and  chrysanthemum,  m  a  large  proportion  of 
(Jliinese  paintings ;  it  ubouuds  in  the  garde&s  and 
groves  oi  both  Cndna  and  Japan,  not  only  «  a 
beauteous  shrub,  but  as  a  superb  and  soariag 
tree ;  and  it  has  been  so  carefully  and  pcientifi- 
callj  managed  by  the  Chinese,  as  to  exist  amoog 
Uiem  in  a  great  number  of  perfitotly  distiBet  and 
permanent  varieties.  When  this  magnifiesat 
plant  was  introduced  to  Britain,  impassioned  ad- 
miration of  its  handsome  form,  its  Hhiwing  deep 
green  foUage,  and  its  sptendid  whito  aid  nd 
flowers,  was  immediately  and  extensively  excitel, 
a  demand  for  specimens  of  it  at  almost  any  priet 
was  created,  aii^  a  search  for  new  varieties  of  it, 
at  eren  esorbitant  oosta,  was  provoked  and 
couraged.  Not  fewer  than  between  thirty  and 
forty  distinct  varieties  were  import  ed  fr  nj  Clnn.!, 
without  any  abatement  in  tlie  popular  pa^si.n 
for  the  plant  being  experienced;  hybrids  aad 
British  swedHnfliibepm  at  length  to  be  ptodnesj 
with  little  other  effect  than  to  increase  the  plaut'ji 
popularity;  and  though  h'lidreds  upon  hundrctls 
of  British,  French,  Italian,  Belgian,  Dutch,  and 
German  hybrids  ha^  been  eventnallj  bsongfat 
out,  till  the  whole  subject  of  the  camellia  has  be- 
come H  labyrinth,  and  fully  two -thirds  of  tlie 
known  kinds  are  unworthy  of  cultivaticm,  tht 
passion  to  the  plant  has  only  beoome  osmspend' 
ingly  extoaded  and  refined,  witheat  bsing  ib  asy 
degree  diluted  or  vulgarized 

The  common  camellia,  in  by  far  the  grealsr 
number  <rf  its  varieties,  attains  in  Brit^  a 
height  of  about  ten  feet,  blooms  from  February 
till  May,  :md  is  cultivated  solely  for  the  *ake  )f 
its  ornamental  appearance. — The  Sasauqua  <»miel- 
Ua,  C.  Scuanqtta,  was  introduced  from  China  is 
1811,  usoally  grows  to  tlie  height  of  about  fmt 
feet,  curries  a  white  flower  fn  .m  F.  bruary  till 
Noveml)er.  nnd       rxrw  il n.^ly  inferior  t*^  iiii 
common  camellia  m  urnamcutal  character.  Yet  it 
sonowhatreadify  goes  to  seed,  and  has  been  wiy  I 
generally  employed  by  European  growers  as  th« 
female  parent  for  producing  n<  w  v:\ricties.    Hy-  j 
brid  seedlings  between  the  £>a8auqua  and  the  j 
oomiBon  flainellia  amy  ba  brao^i  to  flower  hi ; 
four  or  fifB  yeaiai  and  all  mtth  as  produce  in- 
ferior flowers  can  be  used  as  excellent  stocks  i  f  \ 
the  inarching  or  grafting  of  some  of  the  noblect 
existing  varieties.   Both  the  Uossoau  and  the 
buds  of  the  Sasanqan  aniear  to  be  gathered  by  the 
Chinese  for  the  composition  of  superior  kind?  <  f 
teas ;  and  its  leaves  also  are  employed  by  them 
in  mixture  with  the  bohoM, — rather,  howercr, 
in  adulteration  than  In  inpiofviBent.  Tkm 
virieties  of  the  Sasanqna  were  introduced  frcin 
China  previous  to  the  year  1  82<'j  ;  the  dotibie  red, 
with  pink  flowers ;  the  doable  white,  with  white 
flowws;  and  the  senddsBhla  wUtayBwrkM* 
tiful  plant,  with  white  flowers. — ^The  clcifcmt* 
Rpeeif^5,  <^  fJfifera,  was  introduced  from  China  in 
1819,  and  usually  grows  to  the  height  of  alMtt 
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four  feet.  It  is  generally  cultivated,  in  its  native 
country,  for  the  sake  of  its  oleiferotu  seeds ;  it 
■aooeecli  bMt  in  a  ted  muAf  Mil,  freqnentif  at- 
tainin:^  a  height  of  eight  feet ;  and  it  carries  a 
pxofbfiion  of  white  flowers  from  >I:iy  till  July, 
lie  seeds,  as  well  as  those  of  all  the  other  species, 
am  broiled,  stowed,  and  pfOMod,  in  order  to 
jield  a  fine  oil ;  and  this  oil  is  highly  valued  by 
the  Chinese,  and  very  generally  used  in  their 
domestic  economy. — ^The  Kissi  camellia,  C.  Kuai, 
was  introdnced  from  Nepanl  In  1888;  it  nsoally 
attains  a  height  of  about  ten  feet;  it  carries 
white  flowers  from  May  till  July ;  and  tliout^h 
much  inferior  to  the  common  oameUia,  b  a  very 
fandsome  phnt. — The  eaT7a>like  species,  C. 
mirj/9idbm,  was  introduced  (rom  China  in  1824; 
it  nsually  attains  a  height  of  about  four  feet ;  it 
carries  a  white  flower  in  May  and  June;  and  it 
belongs  to  the  same  grade  of  beauty  as  the  olei- 
ferous  species. — ^The  reticuUited  caweMia,  C.  nU' 
ctf/affi,  was  introduced  from  China  in  1824;  it 
usually  c;ro\v8  to  the  height  of  about  six  feet; 
and  it  has  a  superb  appearance,  and  produces 
red  flowers  from  April  ^  Jnne. 

The  varieties  of  Camellia  Japonica  introduced 
from  China  m  noticed  in  the  last  edition  of  Lou- 
don's Uortus  Britannicus,  are  the  single  red,  ruMra; 
tlie  ringle  wMte^  oOa/  tiw  aenidonUe  red,  gemC- 
dnplex;  thedonhIet«d,rHdr»^ISma/  Middlemist's 
flesh -colour,  mmfri  ;  the  myrtle -leaved,  nr)/rt{- 
/olia  i  Loddiges'  dark  red,  atrorubens ;  the  Wara^ 
teh  or  anemone  ^flowered*  Memonijiora  ;*  the 
ivriigaAed  Waratah,  verticdor ;  the  poeony-flow- 
crcd,  pm>nueilora  ;  the  double  striped,  vnric  iata  ; 
the  Kew  blush  pomponejT'om/xmuz/  Hume's  blush 
or  the  flavesccnt,  ^rMoen«;  the  double  white, 
Ma  plnw;  Wdbank*!,  WUSoMNi;  I^dy  Long's 
involute,  iarufnta  ;  the  variable  white  Waratah, 
^•oriahi/iji ;  the  bexanrrn!nr,  luxanfjuhiri'^  ;  tin; 
carnation  •  Huwered  Waratah,  dianthijlora  ;  the 
pnle  yeDow,  luteont^;  the  frix^^  white, 
briata ;  the  thick-nerved,  cragsintrvis ;  the  ex- 
pandcd,  ejcpanaa ;  the  i«li<'lI-f!owerod,  confhiifnra ; 
I*,  (^onphell's  red-stemmed,  rubrioavlis;  the  long- 
leaded,  lonyifdia;  the  aQoaha-feafod,  aueuite- 
folia;  the  scarlet,  coecinea;  the  groat-flowered, 
(rrandiffora ;  the  dwarf,  nana;  the  incarnate, 
incamaia;  the  blush  Waratah,  Uanda;  Boss's, 
So$$ii;  the  spatnkte,  wpatidatct;  the  straw-col- 
oured, gtrnmium  ;  Rawes's  ihowf^  tpeeiosa ;  the 
imbricated^  imArtcata;  the  white  semidouble,  (dla 
ttmiduplex;  Reeves's,  KeetxMana;  the  rose-like- 
flowcred,  romt;  Parks's,  Parlcsii;  and  Sabini's, 
ScAiniama.  British  aeedlingp  and  Irfhrids  are 
va0tfy  too  nnnieroii^  and  in  many  instsnoes  for 

*  The  name  Waratah  is  given  to  several  of  the 
varietiest  in  allusion  to  the  rctemblanoe  of  the  ceu* 
tral  petals  to  those  of  the  Waratah  plant  of  Ans. 

tra!i:^  T'l  foprti  ^j>rcin<:i<;simii ;  and  the  doulilf  Wara- 
tah, the  double  white  Wiirat&b»  and  the  doulilo 
striped  Waiataht  are  at  once  fiee-growerg,  free- 
flowerer«,  and  very  splendid  varieties;  while  tlu-  single 
Waratah  produces  seeds,  from  which  huiuc  o(  the 
best  anwUia  giaftfaig  stocks  an  obtained. 


too  inferior,  to  admit  of  entimeration ;  but  a 
few  of  the  earliest  and  best  are  Alton's  large 
single  red,  tiie  h(^yho4dt>  flowered,  the  ooral- 
flowered,  the  splendid,  tli'*  flowery,  the  white 
anemone  -  flowered,  tlie  striped  Waratah,  fh(^ 
rose  of  the  world,  the  single  red  spotted,  Gray  a 
spotted,  Pressli  ebBpeo,  ?nisB*s  sing^  red,  Oolrill's, 
Sweets',  Donckelaer's,  the  compact  -  flowered, 
Knight's,  Elphinstone's,  Woods's,  Lady  Wilton's, 
and  Press's  double  rose ;  and  the  first  six  of  these 
possess  the  odebrity  of  having  been  the  eariiest 
group  of  Britiuh  camellias,  aud  were^omd^in  a 
quarto  volume  by  M  "^r?  f'haudler  and  Buck- 
ingham of  London,  under  the  title  of  (^unelUa 
Britannioa. 

An  ingenious  classification  of  camellias,  made 
by  the  Aljhe  Berlese,  distributes  all  the  known 
varieties  into  onc-coloured  flowering  plants  and  I 
two-coloured  flowering  plants,  and  each  of  these  j 
diiirions  into  a  first  soslewhidioommenoes  with  | 
pure  white,  passes  through  rose-colour,  cherry- 
colour,  and  amaranth,  and  ends  with  crimson, 
and  into  a  second  scale  which  commeuoes  with  i 
oamation  yellow  or  dirty  white,  passes  through 
flesh-colour  and  orange-red,  and  ends  with  dark 
crimson.  One-coloured  flowers  of  both  scales  ex- 
hibit, in  each  instance,  only  one  colour,  as  white, 
rose,  cherry,  fleshHMloiir,  amtrtnih,  orange^red, 
crimson,  and  dark  otimson;  Imi  two-c>  I  ured 
flowers,  hnvp,  in  each  case,  a  grovin  l  colour, 
varied  with  some  other  colour  of  its  own  scale, 
ss  a  white  ground  varied  by  a  rosfr^hrar,  a  roee- 
ground  varied  by  a  dierry-oolour,  or  a  cherry- 
j^'round  varied  l)y  a  white.  Of  one -coloured 
flowers  of  the  first  scale,  the  Abbe  Berlese  enu- 
merates, as  pure  white,  C.  alba  nmplex,  alba 
plena,  amahilis,  axillaris,  so«noniilo^^  alba  plena, 
and  twenty-two  others ;  as  of  a  clear  rose-colour, 
0.  Aitonii,  amplissima,  Apollin:'  drih1i;»?flora,  and 
twenty-two  others;  as  of  a  clear  cherry -red  colour, 
0.  aaottbssfotia,  Amheistia,  smoena,  angnsta,  and 
ninety-two  others ;  and  ts  of  a  deep  cherry  red 
colour,  C,  Alcxandrlana,  althapiflora,  atroviolacea, 
and  fifty-one  others.  Of  one-coloured  flowers  ot 
the  seoond  sosle,  he  enumerates,  as  of  oamation 
colour,  C.  alba  lutescens,  camea,  inoamata,  and 
Kew  l.lusli ;  and  :is  of  orango-red  colour,  more  or 
less  deep,  C.  anemoniflora,  sinensis,  atrorubens, 
augusta  rabm  aussutiaoa,  and  a  oonriitoable 
iium])er  of  others.  Of  two-ooloured  flowers  of 
the  first  scale,  he  enumerates,  as  having  a  white 
ground,  striped  or  blotched  with  rose,  C.  Banksii, 
dianthiflora  striata  plena,  delicatissima,  elegan- 
tisrima,  i^oria  mnndi,  imperialis,  and  ten  others ; 
as  having  a  rose-ground,  streaked  or  dotted,  with 
cherry-red,  C.  Colvillii  vera,  Gray's  Venus,  Gray's 
eclipse,  splendida,  aud  eight  others ;  and  as  hav- 
ing a  cherry  ground,  more  or  less  doep,  varied 
with  white,  C.  Aglae,  Adonidea,  dianthiflora,  and 
tliirteen  others.  Of  two-coloured  flowers  of  the 
second  scale,  he  names,  as  having  a  yellowish 
flesh-oolonred  ground,  streaked  frith  white,  C. 
Sweetii  vera;  and  as  haring  an  ovange-red 
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ground,  either  clew  or  dttlc,  tfenakdl  w  blotdied 

with  white,  G.  Chandlcri  striata,  Cunoinghamii, 
mutabilis,  imbricata  tricolor,  and  fnnr  others. 

A  few  of  the  beet  camellias  may  bu  iiamcd  and 
briefly  characterized,  for  selection  from  among 
the  bewUdttii^  mnltitiide  of  TMrifltaee ;  0.  imbri- 
cata, beautifully  imbricated  to  its  cf  ntrr,  and  r^-d 
in  colour,  but  sometiiiics  faintly  streaked  with 
white;  imbricata  alba,  like  the  preceding,  but 
white  in  colour;  aaemoidfloi%  ved,  outer  petals 
lar^,  flat,  and  five  or  six  in  number,  and  the 
inner  pf'tals  small,  numerous,  and  resembling 
those  of  a  double  red  anemone ;  Chandlerii,  red, 
often  blotehcd  with  wbite,  nniikr  in  Ibitu  to 
aneiuoniflora,  but  with  fewer  inner  petals;  reti- 
culata, reddish  purple,  very  large,  five  or  six 
inches  in  diameter,  and  not  unlike  poeonia  mou- 
tau  i  fimbriatS)  wbite,  fringed  in  the  edges,  im- 
bricated to  the  centre,  and  very  beautiful  in  form ; 
pleno-alha,  similar  in  fi>nn  to fimbriata,  but  with- 
out fringing  in  the  edges  of  the  petals;  candid i&- 
sima,  a  very  delicate  white,  and  beiMitifitlly  im- 
bricated ;  Hnme*a  blush,  the  outer  petals  round 
and  rf  curved,  the  inner  petals  small,  pointed, 
and  gradually  diminishing  in  size,  and  the  blos- 
SO  profuse  as  often  to  amount  to  ten  in  one 
group;  Press's  sdipse,  white  groundi  f^oltod  with 
pale  red  carnation  colour,  and  very  double,  but 
not  so  regular  as  pleno-alba ;  Gray's  invincible, 
delicate  blush,  striped  and  slightly  spotted  with 
pale  rose,  similsr  in  tinting  te  A  rose-flake  esma- 
tion,  and  similar  in  form  to  Press's  eclipse ;  pom- 
ponia,  delicate  blush,  the  outer  petals  large  and 
generally  arranged  in  two  ruws,  and  the  inner 
petals  smaUer,  irregular,  and  rising  in  the  oanin 
of  the  flower ;  eisgana,  rosy  pink,  the  outer  petals 
largo,  the  general  form  similar  to  pomponia.  and 
the  whole  flower  very  large  and  fine;  eximia, 
deep  rose,  imbricated,  very  double,  the  petals 
notched  at  the  ends,  and  the  whole  flower  large 
*  and  fine  ;  and  Donckelacr's,  pink  with  white 
I  blotches,  the  petals  round,  and  the  whole  flower 
i  large  and  much  admiied. 
I  A  miztuie  of  equal  parte  <^  loam  and  peat 
j  earth  forms  the  best  soil  for  camellias ;  but  when 
I  the  loam  is  peculiarly  light  and  sandy,  the  pro- 
portion of  peat  earth  ought  to  be  less  than  one- 
half.  A  mixture  of  loam,  sand,  and  leafHBoald  is 
also  used  by  som  f  the  cultivators  in  the  neigh- 
bourhood of  London.  The  ingredients  ought 
to  be  thoroughly  mixed,  and  passed  through  a 
coarse  riere;  and  tho  portion  cf  peat  and  loam 
which  will  not  pass  the  sieve  ought  to  be  used 
for  filling  the  bottom  nf  the  pots,  and  thore  pro- 
moting a  free  drainage.  The  general  shifting  of 
plants  from  smaUer  pote  to  larger,  ought  to  be 
effected  when  the  young  growth  has  hardened, 
and  the  blossom-buds  for  the  next  year  begin  to 
be  discernible  at  the  extremity  of  the  shoots  ; 
and  all  plants,  after  being  shifted,  or  about  the 
end  of  June,  maj  either  be  remorod  Into  the 
open  air,  or  retained  in  the  greenhouse,  accord- 
ing to  the  season  at  which  they  are  wanted  to 


flower.  Planto  removed  to  the  open  air,  sboiM 
be  plamd  in  an  diy  situation,  with  a  nortlisrif 

exposure  nnd  so  as  to  receive  the  direct  ray?  of 
the  sun  only  in  the  mornings  and  evenings ;  for 
if  exposed  to  the  south,  or  to  a  pUy  of  sunshine 
during  the  hotter  parte  of  tiM  day,  tbtf  mSH  so 
rapidly  mature  their  flower-buds  as  to  produce 
dwarfish  or  otherwise  inferior  flowers  ;  and,  :>t 
the  commencement  of  the  heavy  autumnal  raiii£, 
or  about  the  middle  or  end  of  Beptember,  thef  .[ 
must  be  taken  back  to  the  greenhouse.  Such 
plants  ns  are  kept  constantly  in  the  greenhouse 
ought,  duhng  summer  and  early  autumn,  to  en- 
joy a  very  fr<ee  eirsulatlon  of  fresh  air,  anltobe 
occasionally  sprinkled  with  water  over  the  whole  , 
of  their  foliac^e :  and  all  plants  whatever,  while 
in  the  greenhouse,  or  while  under  dry  open  air, 
must  enjoj  constant  attention  to  modesite  and 
regular  watering.   "  It  is  a  principle  in  hoiti-  j 
culture,"  remarks  the  Abbe  Berle^c.  "  that  ever-  ' 
green  exotics  under  glass,  being  continually  more  | 
or  less  in  a  growing  state,  require  a  good  deal  of  J 
water  thronghoat  tiie  year,  even  in  winter;  and  j 

this  is  particulnrly  tho  case  with  the  camellia. 
It  must  be  abundantly  supplied  .vitli  wat-er  from  ; 
the  time  its  buds  begin  to  swell,  previou&ly  to 
flowering,  and  tin  the  buds  on  the  young  abools  ' 
have  attained  their  full  size;  and,  throughout 
the  remaining  part  of  the  year,  the  gronnd  muBt 
be  kept  in  an  equable  degree  of  moisture,  a»  J; 
etther  too  mueh  or  too  little  humidity  is  as  hh  j  | 
jurious  to  camellias  as  it  would  be  to  heaths,  i 
During  the  months  of  May  and  June,  the  camel-  | 
lias  may  be  watered  overhead  by  a  syringe ;  and  | 
the  floor  of  the  housa  should  alwaya  be  kept  ; 
watered  at  this  season,  in  order  to  maintein  a  1 
humid  atmosphere."    If  watering  be  not  cr  ^i  us  j 
and  regular  during  the  maturation  of  the  tiowcr-  ; 
ing,  the  bloom-buds,  instead  of  expanding  into  .  i 
flower,  will  certainly  fall  off* ;  aM  if  moderate 
regular  watering  be  not  crimen  during;  even  the  | 
least  active  periods  of  tT-owdi,  tin  wh  1^^  plant  j 
will  either  perish  or  sulier  tjcrious  liauiuge  to  its  I. 
health  and  energy.  As  the  roote  are  npt  to  be>  | 
come  80  matted  in  the  pots  as  to  intercept  the  • 
filtration  of  water,  examination  should  be  msde 
that  the  moisture  of  a  watering  descends  to  the  ; 
ball  of  soO,  and  does  not  expoid  itadf  on  tiie  | 
mere  web  of  radical  fibres,  snd  oara  riMinld  be 
exercised  that  aU  planto  in  any  degree  matted 
be  shifted  from  smaller  pots  to  larger  at  least 
once  a-year ;  and  as  oonstsut  and  sometiaMi  I 
copious  watering  may  be  supposed  to  diminish  c»r  1 1 
destroy  the  fertility  of  the  small  portion  of  s-^il 
allotted  to  any  one  plant,  care  ought  to  be  exer-  ' 
cised,  at  the  annual  repotting,  to  take  away  as 
much  of  the  old  ball  of  earth  as  can  be  raaoied  | 

withdut  inflictiri!:^  injury      the  rn^ts. 

The  camellia  may  be  regarded  as  a  hardy 
greenhouse  plant,  of  habite  very  similar  te  the  ; 
myrtle^  requiring  onfyn  di^t  pffoteslioB  in  8»>  :; 
vero  weather,  and  thriving  and  fliMv*  ririg  fiur 
better  when  kept  just  above  the  freeiing-p«iak  ' 
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ia  winter,  than  wkm  iBtgi  in  a&y  higher  ttni- 
peratore ;  yet,  daring  the  period  of  its  fomuBg 

its  chief  annual  increase  of  bulk  and  substance, 
an  increase  in  the  heat  around  it  is  very  de- 
ddedly  a4nuitegeoiu.  A  temperature  of  from 
43**  to  45^  Fahrenheit,  daring  every  night  from 
the  beginninf^  of  October  till  thu  end  of  March,  ' 
inaintaiued  with  the  utmost  possible  roj^iilarity 
I  or  equality,  is  regarded  by  the  Abbo  Berlettu  as 
;  essential  to  the  prewrvfttion  of  the  flower^bade, 
and  as  the  grand  remedy  for  the  evil  so  much 
complained  of  iit  both  France  and  Britain, — the 
decaying  and  dropping  off  of  a  iurge  proportion 
of  the  bode.  The  Abbe  Moribee  the  imnuitura- 
tion  of  decaying  flow^-bods  to  the  circum- 
I  stance  of  the  vegetating  power  of  the  plant  be- 
iog,  at  this  period,  active  only  in  the  flower-buds 
and  not  tbroiighout  its  etlur  organs ;  end  he 
Btatee  tiiat,  in  the  course  of  forty-eight  hours, 
during  a  fall  of  temperature  from  59°  to  25**,  he 
observed  the  flower-buds  to  drop  off  from  one 
;  hoadred  fine  eemelliM.  Four  wietiee  which 
I  expand  their  buds  with  great  difficulty  are  C. 
I  Dorsetti,  Woodsii,  Thandleri,  and  fl  -rida;  but 
I  evtiu  these,  if  kept  through  winter  In  on  uniform 

I  temperature  immediately  above  the  fre^ing- 
poiat,  especially  when  th^  are  aided  by  a  thin- 
ning out  of  their  buds,  wiU  expand  their  blos- 
soms as  fully  as  the  least  shy  and  most  robust 
varieties. — The  aplu%  the  ant,  the  coccus,  aud 
other  inetete  wbioh  hafeet  eameUiee  mj  be  de- 
stroyed by  tobacco-smoke,  wad  removed  with  a 
sponge  and  water;  and  worms  which  get  into 
the  pots  and  infest  the  roots,  may  be  destroyed 
iritb  a  deooetioa  of  tobaoee. 

AU  the  fine  varietiee  of  camellia  may  be  pro- 
pagated by  inarchin?  or  grafting  and  budding 
either  on  stocks  raised  Irum  seeds  of  the  kinds 

I I  alfeedy  incidentally  notioed,  or  oa  stocks  raised 
I  \  from  cuttings  of  the  common  sin^  red  variety. 

1  Cuttings  of  this  variety  strike  root  much  more 
readily  than. those  of  the  double-iloweriug  va- 
rieties; they  are  taken  in  July  or  August,  or  as 
soon  as  the  young  shoots  are  snffioiently  ripe  at 
I  the  base ;  they  arc  cut  smoothly  over  with  a 
sharp  knife  at  a  joint,  and  divested  of  one  or  tw  ' 
I  leavra  at  the  bottom ;  and  they  are  then  tirmiy 
i  planted  about  twe  inches  deep^  ia  petslUled  in 
I ;  their  lower  half  with  the  soil  most  suitable  for 
j:  growing  camellias,  and  in  their  upper  half  with 
' ;  fine  white  sand.    The  would-be  plants  are  well- 
!  watevMl,  pfau^  in  a  tan-bed  or  other  dight 
I  hotbed,  and  kept  closely  shaded  for  three  or  four 
months;  when  sufficiently  rooted  to  bear  re- 
moval, they  are  potted  singly  in  small  pots,  well 
mained,  and  filled  with  famellia  compost  *  Mm-  I 
taming  a  small  addition  of  sand ;  afterwards, 
they  are  sprinkled  with  water,  and  placed  in  a 
ckwe  frame  or  pit  till  they  begin  to  root  afresh  ; 
j  tad  finally,  they  are  exposed  by  degrees  to  the 
I '  sir,  and  begun  to  be  treated  in  a  somewhat  simi- 
:  lar  manner  to  the  older  plants.    In  the  ^ncrced- 
;  j  iog  year,  many  of  the  stocks  thus  raised  frxim 
I » 


cnttings  win  be  tmHy  fw  inarehing  or  budding ; 

and  in  the  second  year,  all  the  remainder  will  be 
ready.  The  best  time  for  inarching  is  early  in 
spring,  just  before  the  plants  begin  to  grow ;  and 
for  bndding,  as  soon  as  the  new  wood  is  suffi- 
ciently ripened.  Camellias  inarched  in  March 
nro  fit  to  l>t'  separated  by  the  end  of  August ;  and 
pknts  inarched  in  May  are  fit  to  be  separated  in 
October.  The  methods  of  grafting  the  camellia 
praotised  in  Fnnoe  and  Belgium,  are  inarching, 
approach-cutting,  clefl -grafting,  and  side-graft- 
ing. Seeds  of  cnni'  llia  should  be  sown  as  soon 
as  they  are  ripe,  in  heath  soil,  aud  placed  in  a 
mild  uid  hoinid  atmosphere;  and  though  the 
seedlings  from  them  most  frequently  do  not  come 
up  till  the  second  year,  they  can  very  generally, 
if  treated  with  ordinary  care,  be  brought  to 
flower  at  Uie  end  of  five  or  nz  years.— JSIirbM's 
Monograph  of  the  Genus  Camellia. — The  Gardenti's 
C/ironicU. — llie  (itinltner's  Oaiette. — The  Garden^ 
ers  Ma^oiim. — Th«  Magazint  of  Domestic  Ucono- 

a/dojMiJta  of  Plants. 

CAMERAllIA.  A  genus  of  ornamental,  ever- 
green, tropical  trees  and  shrubs,  of  the  d<^Vbane 
tribe.  The  broad-leaved  species,  C.  laHftma-~- 
Bometimes  popularly  called  bastard  mannhlneel — 
grows  wild,  in  great  plenty,  in  TT:ivannah,  and 
was  introduced  thence  to  Bntam  during  the  for- 
mer half  of  last  century.  Its  stem  usually  rises 
to  the  height  of  about  thirty  lbet»  and  ^vides 
into  ssTenil  biawdies;  its  leaves  are  roundish 
pointed,  much  veined,  and  opposite ;  and  its 
flowers  are  produced  in  loose  clusters  at  the  ends 
of  the  branches  have  a  yellewish-wliite  colour, 
and  appear  in  August.  Both  this  species,  and 
two  others  which  have  been  introduced,  are 
handsomely- flowering  plants,  and  are  easily  pro- 
pagated firom  cutting.  Thrae  dssoiibed  spwiei 
have  not  yet  Xnmu  introduced. 

CAMTANUkV.    See  BKhLFtowER 

C'AMFHINE.    Purified  oil  of  turpentine,  em- 
ployed for  burning  in  lamps  peculiarly  constructed 
for  it.  Bang  a  liquid  rich  in  cai4>on,  it  ia  ne- 
cessary to  bring  a  large  quantity  of  air  in  con-  j 
tact  with  it  in  a  given  time  in  order  to  prevent  | 
the  liamc  from  smoking  aud  to  produce  great  i 
brinian<7.  This  is  gmndl^  elected  by  not  al- 
lowing  the  wick  scarcely  to  rise  above  the  con- 
taining cylinders,  by  the  use  of  longer  chimneys, 
by  using  an  outer  cylinder  or  cone  which  throws 
the  outer  euxrant  of  air  obliquely  against  the 
flams^  and  \xj  the  use  of  a  moveable  button  of  | 
the  same  dhimoter  as  the  wick,  and  directly 
above  it,  by  which  the  inner  current  of  air  is 
directed  apdnst  the  flame.    The  two  counter  \ 
currents  of  air  supply  sufficient  oxygen  in  a  j 
given  time  to  produce  n  white  liglit  of  great  in- 
tensity, and  the  amount  of  flame  is  regulated  by 
raising  or  depressing  the  button,  so  that  if  it  be 
depressed  Teij  low,  the  flame  is  extiaguished  w 
bums  blue. 

CAMPHOR.  A  white,  resinous  production,  of 
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peculiar  aad  powerful  smell,  not  unlike  that  of 
rosemary,  extracted  from  two  or  three  kinds  of 
trees  of  the  imj  tribe,  that  grow  in  the  islands  of 
the  EMi  Indies  md  CUnt.  Of  thaw  the  prind- 
pel  if  thitJatumtmMfAan of  Linneeus.  or  Cinna- 
momum  oamphnra  of  more  modern  botanists.  It 
is  of  considerable  height,  much  breached,  and  has 
spear-shaped  teevee,  with  nnvM,  of  a  pale-yellow- 
ieb-gr(>en  c<>lmr  on  the  apper  Bide,  and  bluish- 
precn  iK-neath.  The  flower?  amsmnll  ivhitc,  wnA 
Stand  on  stalks  which  issue  from  the  junction  of 
the  leaves  and  branches.  Camphor  is  found  in 
e'vevj  part  of  the  tieee;  in  the  interetioee  of  the 
perpendicular  fibres,  and  in  the  vetna  of  the 
wood,  in  the  crevices  and  knots,  in  tho  pith,  and 
in  the  ruut^  which  alTord  by  for  tiie  greatest 
ehundaaoe.  The  method  of  extftoting  it  oon- 
sists  in  distilling  with  water,  in  large  iron  pots, 
which  serve  rts  t!io  body  of  the  still,  with  earthen 
heads  fitted  to  tiiem,  stuffed  with  straw,  and  pro- 
vided with  reoeivnt.  HmI  of  the  eenphor  he- 
comes  condensed  in  tlie  wriid  form  among  the 
straw,  and  part  comes  over  with  the  water.  Its 
sublimation  is  performed  in  low,  flat-bottomed 
gUM^TCMels,  plaoed  ia  fend,  end  the  eninphor 
heoomei  oonerete,  in  a  pure  state,  egaiiut  the 
upper  port,  whence  it  is  afterwards  separated  with 
a  knife,  after  breaking  the  glass.  Numerous 
other  vegetables  are  found  to  yield  camphor  by 
diflUUtttion.  Amnog  them  ere  thjme,  roeemeiy, 
sage,  elecampane,  anemone,  and  pusatilla.  A 
smell  of  criinjihor  is  disengaged  when  the  volatile 
oil  of  fennel  is  treated  with  acids ;  and  a  small 
quantity  of  oami^or  maj  be  obtained  from  <wl  of 
turpentine  hj  iiinple  diatlUation,  at  a  veiy  gentle 
heat. 

Camphor  has  a  bitterish,  aromatic  taste,  is 
nnetuone  to  the  tonoh,  and  poflieeeei  a  dq^ree  of 

toughness  which  prevents  it  from  bang  pulver- 
if.ed  with  facility,  nnless  a  few  drops  of  alohol  be 
added,  when  it  is  easily  reduced  to  a  powder.  It 
doata  on  water,  and  ie  ezoeedingly  volatile,  being 
gradually  dissipated  in  vapour  if  kept  in  open 
vessels.  At  2^^<S°  Fahr.  it  enters  into  fn<?i n  ind 
boils  at  400°  Fahr.  It  is  insoluble  in  water,  but 
is  dissolved  freely  by  alcohol,  from  which  it  is 
immediately  preeipltated,  in  milky  ehmda^  on  the 
addition  of  water.  It  is  likewise  soluble  in  the 
fixed  and  volatile  (tils,  and  in  strong  acetic  acid. 
Sulphuric  acid  decomposes  camphor,  converting 
it  into  aenhetanee  like  artifioial  tansln.  With 
niteieacid,  it  yields  a  peculiar  acM,  called  cani- 
fihorie  add.  This  acid  combines  with  n1kr»lic8, 
and  forms  peculiar  salts,  called  campiioraU$. 
niey  have  not  hitherto  been  applied  to  any  nee- 
ful  purpose. 

In  a  crude  state,  camph  r  is  formed  into  irre- 
gular lumps,  of  a  yeiluwish-grcy  colour,  some- 
what rencmbling  nitre  or  bay-e^t.  It  is  imported 
into  Europe  in  canisters,  and  the  refining  of  it 
was  long  kept  a  secret  by  the  Venetians  The 
I  I)utch  have  since  performed  this  work  ;  and  largo 
I  <^uaatiiiee  of  camphor  are  now  refined  by  some 
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of  the  English  and  American  chemists.  For  car- 
penters' work  the  wood  of  the  camphor-tree  is 
much  used.  It  is  light  and  durable,  and,  in  ooo- 
sequenee  of  hmg  reteining  its  atoomtiD  ■ad,  ie 
not  liable  to  be  ii^ured  by  inaeeta.  Plants  (>f  the 
camphor  nrtd  cinnamon  tree*  were  capturc-d  \<r 
Admiral  liodnc  y  in  17h2,  and  afterwards  ourried 
to  Jamaica,  and  propagated  there.  Tlieaemphor- 
tree  whidi  grows  very  abundantly  in  the  western  : 
p:irt«  of  .TTiprin.  a  different  species  from  that  , 
found  in  the  islands  of  Sumatra  and  Borneo^  with 
which  we  are  principally  acquainted. 

Camphor  wae  ibrmeriy  in  greatt  repute  u  » 
medicine,  but  at  present  its  virtues  are  less  highlj  i 
rated.    It  is  a  cordial  and  '-tiniTilnnt  of  a  dccki-  . 
edly  heating  character,  and  is,  therofore,  impro*  * 
per  in  an  fimn^ohleM  the  qretem  iaTBtybw  . 
and  weak.  In  such  cases,  if  c<Hnbined  with  nitre  . 
and  other  cooling  Mrtich-p.  it  is  sometimes  an  ot- 
celient  diaphoretic.    But,  m  fevers  in  general,  it 
ie  an  article  rather  to  be  avoided. 

As  an  internal  medicine,  camphor  has  been 
frequently  employed,  in  doses  of  from     to  2"t 
grains,  with  much  advantage,  to  procure  sleq*  ia 
mania,  and  to  eeMiteraot  gangrene.   Tn  large 
doses,  it  aota  ao  a  poison.   DiBsoIved  in  aoetie 
acid,  'rith  some  essential  oils,  it  forms  the  aro- 
matic vinegar,    it  promotes  the  solution  of  co- 
pal ;  and,  fh>m  the  (urcumstancc  that  its  effluvia  , 
are  very  ninioQa  te  ineeete,  It  la  raaefa  need  to 
defend  subjects  of  natural  history  from  their  ra- 
vages.   In  cattle  medicine,  it  is  used  externaUy  i 
in  liniments  for  palsy  and  garget ;  and  m  horse  i 
mediane,  it  la  need  interMlly  with  opiun  Ibr  I 
lodged  jaw,  and  extemidly  as  a  discuti^t  and  aa  i  < 
anodyne,  for  chronic  tumonrs,  refractory  sprains,  | 
severe  brolees,  and  old  callus.   An  abominable  r 
spuriena  aabetitate  for  it  ia  aemelinMa  palmed 
upon  the  unwary,  manolhotnred  by  paaring  dkhh 
rine  gas  through  oil  of  turpentine. 

CAMPHOROSMA.  A  small  genus  of  plants, 
of  the  goosefoot  tribe.  The  Montpdier  ^ceieB,  | 
C.  Moiupdiaea,  la  n  euriona  tnbetoda-ieetei,  |  • 
apctulous  greenhouse  plant,  of  aboTtt  twenty  ' 
inches  in  height,  of  warm  and  somewhat  pungent  ^ 
taste,  and  aboundiug  in  a  volatile  oily  salt.   It  > , 
ha8anodoaraomewhatlikeeamphor-vapoar;and  |l 
hence  gives  the  name  of  Camphorosma,  signify-  ' 
ing  "camphor-smell,"  to  the  whole  genus.   Two  ' 
uninteresting  annual  species  were  not  long  ago  ^ 
introdttoed  from  Oontinental  IBnrope. 

CAMPION,— botamcally  CueuMmi.    A  vile 
and  mischievous  percnninl  'xood,  of  the  carnation  ! 
tribe.   It  forms  a  genus  of  itself;  and  takes  for  , 
ita  speotto  name  laceiftt  or  beiiy^ieaihig.  It : 
grows  naturally  among  the  hedges  of  Engbtii  | 
ha.<  a  height  of  a1»out  twenty  inches,  and  carries 
a  white  flower  in  June  and  July.   Its  berries  are 
said  by  Miller  to  be  as  poisonous  as  thoee  «f  , 
deadly  nigfatehade. 

rAMPTON  ffoRx).    See  Cotis  r,  rKi,E 

("AMriON  (Uo.-jf). — hotanically  A.;ro<r:  fi'<7. 
A  gcuu8  c>f  hardy  herbaceous  plants,  of  the  cii^v^^ 
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I  tree  tribe.    It  has  recenUj  been  mixed  up, 
hf  MiM  botMiitlt,  with  tbe  Ijehnlt  goinii;  but 

j    must  long,  perhaps  alwajs,  continue  to  be  dis- 

•  tinct  in  the  estimation  of  sccdexnon  and  ctilti- 
'  I  vators.   The  o<»nmon  species,  A.  eoronarittf  has 

I  long  been  a  hudj  pereoiiMl  onutmeikt  of  our 
gardens,  and  was  introduced  from  liafy  before 
} .  the  close  of  the  16th  century.    It  gfrow«  to  th  ' 
,    height  of  two  or  three  feet,  and  carries  a  bnght 
fad  flower  fron  Juae  tOl  SeptemW.  Two  wall* 
Mtablished  varieties  of  it,  alia  and  plena,  carry 
rcsfvoctivrlr  ivhitf  and  doul)le  flowers ;  hnt  the 
latter  varietj  is  only  about  half  as  tall  as  the 
mil  plaat— Tlia  nmbelled  species  or  Flower- 
of-Jove,  A.  /7<Wo«M^  il  a  perennial,  rod-flow- 
I     L-ring;  plant,  of  about  twenty  inelies  in  height. 
I    from  Germany.    The  smooth-leaved  species  or 
!    Boie-of-HeaTen,  A.  ccdi-rota^  is  an  annual  plant, 
of  abcmt  a  foot  in  heij^tyindwitli  flflibHiolMued 
fluwers,  from  the  Levant.    The  f^ithago  or  com- 
eanipt'm  ^eoies  ia  the  well-lcaown  weod  CJobk- 

'  I     CAHADA-BAUSAU  A  balam  or  turpentine 

'  I  obtained  from  the  Balm  of  Qilead  iir,  AMes  bal- 
i '  mtmea.  It  is  liphf.  yellowiah,  transparent,  of  an 
agreeable  ter&bmthic  odour,  a  slightly  bitter  and 
■Mid  tMtef  flowing  like  thin  honey  when  freeh, 
but  mtlajSfying  by  time.  Bonastre's  analysis  of 
it  pnvG.  essential  oil  16  ^; ;  rr  in  f  isily  soluble  in 
alcohol  40  0 ;  resin  difficultly  soluble  33*4 ;  elastic 
lerfii  4-0;  hitter  eztraetlfe  and  nlta  4-0. 

CANADA  RIOE,  — botaniially  Zixania.  A 
fimnll  frenus  of  aquatic  fn^^es.  of  the  olyra  tribe. 
The  water  tgwam,  Zixania  Ofuatica,  abounds  in 
afanoot  an  the  ihaJbw  atreame  of  north-weetcm 
America,  and  aflbrd%  in  ite  prolific  produce  of 
mild  farinaceous  seeds,  abundant  food  for  vast 
flocks  of  largo  water-fowl,  and  a  considerable 
proportion  of  the  ordinary  food  of  the  wandering 
tribea  of  Indiana.  It  waa  introdnoed  to  Great 
Britain  in  1790,  and  has  been  acclimated,  not 
only  in  Middlesex,  but  in  Hoss-shire ;  and  it  has 
i  beeu  r^^rded  by  some  economists  as  prolmbiy  a 
I }  valnahle  addition  to  the  nnnber  of  our  hnad- 
^  corn  gnm».   It  ia  an  annual,  and  flowers  from 
j  July  till  September,  and  Tistially  attains  a  heip;ht 
id  about  six  feet.   Bee  the  article  Accum atation 
or  Flawm.  The  millet-like  epedeiy  ^.m«f«aoM, 
:  waa  introduced  to  Britain  in  1816,  and  die  float- 
I  ing  species  in  1824 ;  and  lioth  cf  t!u'«'^  rxre  an- 
j  nuxJs,  nativeo  of  North  America,  growing  to  the 
I  height  of  about  ttmr  feet,  flowering  in  July  and 

•  I  Auguat,  and  producing  farinaceous  seeds  of  im- 

port r.nt  economical  value.    Two  other  species 

have  bcca  scientifically  described. 
C  AN  A  L.  A  cimal,  in  navigation,  is  an  artificial 

diannd  for  tnuuporlattoii  hf  water.  The  first 

inquiry  in  the  project  of  such  a  work,  accordinj2;ly, 
j  relate"'  to  the  amount  of  transjwrtation  that  will 
\  i  be  accuinmodated  i>y  the  route  propvbed,  at  eoiuo 
I  given  rate  of  toUa:  for  the  quantitj  will  be  in 
'  some  degree  influenced  by  that  rate.  If  the  pro- 
i  ject  be  a  mere  speoolation,  «r  inveatment  of  oapi- 
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tal  by  individuals  lur  the  sake  of  income,  its  ex-  1 
pedienqy  will  be  determined  bj  the  nett  amount 
of  annual  tolls  it  will  probably  yield;  which  ought, 
in  this  view  of  tlie  matter,  to  be  equal  to  the  or- 
dinary rate  of  iutercst.  But  the  general  utility 
or  public  expediency  of  a  project  of  thia  flort  b 
not  determined  wholly  bj  this  mode  of  calcula- 
tif^iti ;  for,  in  this  viow,  we  must  look  at  the  in-  i 
direct  advantages,  such  as  the  increased  value  of 
landa  on  the  bordera  of  the  oanal,  the  inoreaaed 
profita  of  other  works  connected  with  or  afiected 
by  the  one  proposed ;  as  in  the  case  of  the  smaller 
branches  of  internal  navigation  in  England,  many 
of  which  are  not  very  productive  inveatmuuts, 
but  doubtleaa  oontiilmte  to  the  large  inoome  of 
the  jspreat  lines  of  transportnti  n  between  the 
principal  towns,  as  London  and  Liverpool,  by  in- 
creasing the  amount  of  goods  that  pass  along 
thooe  linea.  To  determine  the  general  pablic 
utility  of  one  of  these  smaller  branches,  there- 
fore, we  must  estimate  not  only  the  increased 
value  which  it  gives  to  coal-mines,  stone  quar- 
rlee*  fofeiti^^,  on  itabiwden^  but  afao  Ha  effects  | 
in  enhancing  the  value  of  other  canals.  But  a 
work  of  this  sort  may  be,  on  the  whole,  of  public 
utility,  although  an  absolute  income,  in  oonse- 
queoee  of  the  inTeatment)  oan  nowhere  be  traeed, 
but  only  a  reduction  of  the  cost  of  some  article 
of  g"ncrn1  use,  by  means  of  a  diminnti'^n  of  the 
labour,  the  number  of  days'  or  hourt^  work,  ne- 
ocaaaiy  to  Ihwiah  the  artide,  at  any  place.  Thus 
the  propiiaton  of  the  duke  of  Bridgewater*s  canal 
arc  tinder  obligation  to  supply  the  inhabitants  of 
Manchester  with  coals  at  the  rate  of  4d.  for  140 
Ibs^  which  is  a  great  benefit  to  the  inhabitants 
of  that  town.  This  is  one  of  the  advantages  ; 
of  this  work,  which  should  be  taken  into  the  ac-  * 
count  in  estimating  its  public  utility.  Another  i 
bex^ficial  consequence  of  any  great  improvement 
of  thia  ifoiaiiptimit  aa  wdl  aa  thoae  of  other  kinds, 
often  is  to  promote  some  species  of  arts:  for  in- 
fitance,  a  canal  may  promote  agriculture,  horti- 
culture, &c.,  by  irrigation  or  opening  a  market 
In  determining  on  any  oanal  projeot^  then,  as 
well  as  in  estimating  its  utility,  these  various 
circumstances  are  to  be  taken  into  consideration. 
The  motives,  whether  of  public  utiUty  or  private 
emolument,  or  a  union  of  them  both,  being  suffi- 
cient to  induce  to  the  undertalung,  the  next 
things  to  be  considered  arc,  the  obtaining  of  an  i 
adequate  supp^  of  water,  the  particular  route  to 
be  taken,  and  U»e  mode  of  eonatmotlon. 

OAljTARINA.  A  small  genua  of  ornamental, 
perennial-rooted,  herbaceous  plants,  of  the  bell-  \ 
flower  family.  The  bellflower  and  the  smoothed 
species,  C.  oampamda  and  C.  lomgata,  are  natives 
of  the  Oanarieit,  and  wore  introduced  to  Britain, 
the  former  toward*?  the  end  of  the  1 7th  century, 
and  the  latter  in  the  year  and  Ix'th  ot<>w  ! 

to  the  height  of  about  three  feet,  uud  curry  j 
orange-ooloured  flowera  fipom  the  end  of  autumn 
till  the  middle  of  spring.    Sweet,  speaking  of  the 
beildower  apeoiee,  aayi)  "  It  is  very  desirable  aa  it  |  { 
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flowen  in  witaniii  ind  winter,  when  few  otiier 

plants  tat  in  bloom.  After  flowering,  the  stem 
lies  down,  and  the  roots  continue  dormant  all  tbt 
summer,  when  thej  need  but  little  water.  Wliea 
tiiey  begin  to  grow,  they  had  better  be  placed  in 
the  stove,  as  th^  wiU  not  flower  so  abundantly 
jti  the  greenhouse.  A  light  luamy  soil  suits  them 
best,  or  a  mixture  of  loam  and  peat ;  and  they  are 
readily  increased  by  dividing  the  roots,  or  from 
cuttings  planted  in  the  eanie  kind  of  eoil  under 
a  handglass." 

CANARY-GR.\SS,— botanically  PhalariM.  A 
genus  of  grasses,  of  the  agrostis  diviiiiuu,  and  con- 
atitatingiteelfthetjrpeofftmbdiTirijon.  Theoooi' 
I  mon  species,  PhtdarU  canariensU,  grows  wild  in 
some  uncultivated  spots  in  Britain ;  and  is  culti- 
vated, for  various  purpoees,  in  some  districts  of 
England,  end  in  eome  other  eonntriee.  Ita  culm 
haamnally  a  height  of  about  two  feet ;  its  panicle 
is  So  contracted  as  to  have  the  form  of  an  oval 
spike ;  its  glume  is  thin,  chafij,  and  entire  at  the 
point,  and  has  *  larfe  keel  and  two  green  stripes 
alongeaob  sidejandits  seed  is  smooth  and  shining, 
whitish  in  colour,  and  difficult  of  separation  from  i 
the  glume.  The  shining  appearance  of  the  seed 
18  alluded  to  in  the  botanical  name  phalaris, 
which  rignifiee  "  brilliant  ;**  and  the  fona,  eoloiir, 
and  economical  uses  of  the  seed  are  well  known 
to  almost  every  young  person  in  Britain,  m  the 
chief  fuod  on  which  caged  domestic  siugiug-birds 
eabdet.  The  plant  ie  eultivated  hi  the  Ide  of 
Thanet  and  some  other  English  distriote,  fait  tiie 
supply  of  our  shops  with  liird-seed  ;  and  in  the 
Canary  Islands,  for  the  grinding  of  its  seeds  into 
flonr,  and  the  baking  of  thie  into  bread,  for  (he 
nee  of  the  human  population.  It  requires  a  rich 
and  thoroughly  pulverizi  d  soil ;  it  takes  a  longer 
time  to  arrive  at  maturity  than  either  oats  or 
bariey ;  and  it  ie  zi^arded,  in  many  of  the  fioMt 
diHtricts  of  the  eontii  of  Bngland,  aa  a  oonsider- 
ably  precariouf  rrnp ;  and  yet  it  forms  a  rather 
fiftvourite  subject  ot  cultivation  vrWh  many  of  the 
fanners  of  the  Isle  of  Thanet,  ami  ul  the  district 
aioond  Sandwidi. 

It  is  usually  sown  after  summer-fallow,  bean- 
sttil)blc,  or  clover-ley.  If  the  land  be  not  very 
rich,  a  coat  of  thoroughly  rotten  farm-yard  ma- 
nnre  ie^  in  many  inatanees,  ploughed  into  it;  and 
whethermailiuodornot,  the  land  is  well  pIo«i(|^ed 
in  autumn,  and  completely  pulverized  at  fhe  ear- 
liest possible  period  in  late  winter  or  early  spring. 
The  ieed  ia  eown  dther  broadoaist  or  in  drills 
about  a  foot  aannder,  at  tiie  nte  of  about  five  gsl- 
lons  per  acre ;  and,  if  sown  broadcast,  it  is  Tvell 
harrowed  in.  When  the  blade  appears,  and  the 
TOWS  are  distinct,  a  first  hoeing  is  given  with  the 
Dutch  hoe ;  and  in  May  or  June,  a  leoond  ho«ng 
is  f:^iven  with  the  common  hoe.  The  crop  is  later 
in  ripening  than  any  ^thor  cereal  crop ;  and  is  ! 
cut  with  an  instrument  cxdled  a  "  twibble  "  and 
a  "  hmk,**  whioh  hjs  it  into  maaeee,  called  wads, 
each  equal  to  about  half  a  sheaf.  The  wads  arc 
left  lung  on  the  ground,  in  order  to  reoelve  saf- 


I  SoieiMyofmoiititretoeiaokerlooaenflM^aBMii 
I  and  permit  the  grain  to  be  thrashed  0«t;  aad  ^ 

they  are  from  time  to  time  turned,  in  order  to 
eqjoy  the  full  aotion  of  both  moisture  and  son- 
ridne.  The  ont  crop  thm  remains  in  the  fidd  . 
till  December ;  and  yet  neither  vegetates  nor  sos*  ' 
tains  nny  kind  of  damage.    The  usual  produc<j  is 
from  three  to  five  quarters  per  acre.    But  in  the 
Woburn  experiments,  on  a  rich  dayej  kaa,  ,{ 
above  a  retentive  snbsoll,  the  quantity  of  green  ' 
produce  of  the  whole  crop  per  acre  was  54,4.50 
lbs.;  of  dry  produce,  17,';!)(^j^  lbs.;  and  of  nutri- 
tive matter,  1,876  lbs.    The  straw  has  little  value 
0(Mnpaied  to  that  of  other  gnin  erops;  yetfonas 
good  fodder  for  horses.  The  crop  has  been  tried 
in  a  green  state  for  the  feeding  of  cattle ;  but, 
irrespective  of  the  comparatively  high  cost  of 
seed,  it  has  not  proved  equal  in  abonilaiwe  sad  | 
nutritiousness  to  tha  Ibrags-giBSBsa  in  gwil  ■ 
cultivation. 

The  reed-like  species,  Pkalarit  arundinactm-- 
called  hj  Trinins  DtgraphU  armUnaeea,  and  bj 
Sowerl^  and  Smith  ArunJo  coIoroOa — abounds  IB 
I  ditches,  pools,  and  the  margins  of  rivers,  in  manr 
parts  of  Britain,  and  usually  grows  to  the  height 
of  from  three  to  six  feet,  flowers  in  July,  and  it  . 
pmnaiaWootad.   Its  eulms  are  npci^t,  end  ll 
nearly  covered  with  long,  brood,  tapering,  sheath- 
ing, dark-green  leaves ;  its  panicle  is  'sprf  ading, 
crowded,  and  generally  of  a  dark  rcddibii  colour; 
and  its  seed  is  long,  smooth,  and  shhiing.  It  Ins 
been  found  to  yield,  per  acre,  on  a  black  sandy 
loam  incumbent  on  clay.  '27       lbs.  of  prwn  pro- 
duce, 12,2511  lbs.  of  dry  produce,  and  1,701^  iU. 
of  nutritive  matter;  and,  on  stiff  adhesive  daj, 
34,031  lbs.  of  green  produce,  17,015^  lbs.  of  di^  I J 
produce,  and  2,1  ?7  Ib^.  of  nutritive  matter  Cnt  tie 
generally  refuse  it  in  ito  growing  or  gre&n  state, 
yet  readily  ott  it  when  made  Into  hay,  oat  into  ; 
diaff,  and  mixed  with  other  feed ;  and  it  yields  ' 
so  very  largo  a  b;i1K  of  hay,  with  a  fair  proper-  ' 
tion  of  nutritive  matter,  as  probably  to  be  deserv- 
ing a  far  higher  degree  of  attention  from  fiurmen  ■ 
than  it  has  yet  received.— A  variegated  varied  |  i 
of  this  species,  P.  a.  varifjatOf  is  wdl-known  as 
an  ornamental  garden  ^rrass. 

The  CSape  species,  Phalaris  capenuU,  i&  an  an-  < 
nnal,  and  was  introduced  flrom  the  Gape  of  deed  I 
Hope  in  1804.   It  grows  to  the  height  of  about   ■ ' 
a  foot,  flowers  in  June  and  July,  and  is  rather  j); 
earlier  than  the  common  species,  but  h:ifi  a  more  ^ 
dender  eaSm,  a  smallw  and  more  tapering  pani-  i 
cle,  and  considerably  smaller  and  darker-coloored  ' 
seeils. — The  paradoxical  species,  /'^  t't  V  r-frar-  ' 
doxica,  is  an  annual,  and  was  introduced  fna  J 
the  Levant  in  the  latter  part  of  the  ITth  osatoiy.  j 
Its  culm  is  nine  or  ten  indies  hi^;  its  paaide  < 
is  cylindrical  and  spike-like;  some  of  its  floret* 
I  are  barren  ;  its  HTime  has  a  tooth  on  the  keel;  'f 

'  I 

its  seed  in  small,  and  similar  to  that  of  the  Cspe  i 

species;  and  its  entire  ^oonomioBl  value  is  greatly  1 

inferior  to  that  of  the  common  species — The  I 

changed  and  the  appendicnfakte  qpecios,  P.  cam-  i  I 
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mrUaia  and  P.  appen^culata^  are  recently  intro- 
dvoed  onuoMiitel  aimualf ;  tax  othw  aaiuial  spe- 
cies, and  two  pasMB&ial  tpectes,  introdnoed  from 
foreign  countries,  poeaess  little  or  no  interest; 
BCTeral  species,  formerly  ranked  as  canaiy-graaaes, 
hvn  been  assigned  to  fiMir  allied  genan ;  and 
aboat  ten  or  a  dozen  other  species  have  been 
ecientifically  described, — Sinclair's  Horiva  Gra- 
mtimu  WoiumemU. — Law$oH*s  AgrieuUuri$l'» 

Aural  Economy  of  the  Southern  Countiea. — Knore- 
kdgt  Fhcie(>f$  British  ffutbamln/. — Law's  Agri' 
ftt&wre. — lAJudoiCs  Hortm  Britannicvu. 

CANA VAUA.  A  genus  of  climbing  and  trail- 
ing pboitii,  of  the  kidii^4)eMi  di^oo  of  the 
leguminous  order.  Three  ppecies  have  bf'pn  m- 
tToduced  t'^  thf  h  >t:hni3f?*^s  of  Britain  from  India, 
%sA  uae  Irum  Jumaica;  and  four  other  species 
have  been  soientifioa%  deeeribed.  Meet  of  the 
species  were  formerly  included  in  the  genus  Do- 
lich'^9 ;  and  sevend  ^are  in  the  Indian  celebrity 
of  that  genus  for  furnishing  grateful  esculents. 
The  fwofd>podded  qpeoiM,  in  pertioahr,  Camm9r 
lia gladiata,  i«  hdd  in  yvtf  high  esteem  in  India 
for  its  rtdinarv  lej»ume«.  The  species  called  Ca~ 
naval ui  I'omrieruis,  is  a  very  beautiful  climbing 
plant;  and,  on  acooont  of  its  itoweiing  during 
the  whole  summer,  it  ie  an  important  accession 
to  the  greenhouse  or  the  conservntory.  Its  stem 
is  woody,  sannentosc,  and  very  long ;  its  leaves 
are  tamate,  smooth*  and  shining ;  and  its  dowers 
have  a  mmt  beautiful  reddish  pvople  eolour,  and 
are  produced  in  axillary  racemes.  Plants  of  this 
species  can  very  easily  be  propagated  by  layers. 

CANCER.  A  virulent  and  gangrenous  tumour, 
inai^pattofthehodyofuanimaL  ChnMerin 
the  eye  completely  changes  the  visual  organism 
into  n  'I'^'^r^niposing  fleshy  snli^trtnce.  which  either 
abouads  with  irrepresiiible  lunguus  growths,  or 
nleeiates  and  wastes  awnj;  and  this  hoirible 
disease  occasionally  attacks  cattle,  but  does  not 
admit  of  cure  or  evrn  of  amelioration.  Cancers 
in  other  parts  of  the  hudy  of  cattle  are  not  un- 
Mmmon;  and,  happily,  they  may  be  dther  averted 
or  alleriated.  Tunonn,  which  of  themselves  give 
little  or  no  pain,  appear  on  the  cheeks,  under  the 
eyelids,  in  the  channel  between  the  jaws,  on  other 
parte  «f  cither  the  fiwe  er  its  ai^luiiotSi  or  in  the 
iniBedlate  vicinity  of  joints;  and  these  tnmours 
an'  frfVjiiontlT  the  precursors  of  cancer,  or  the 
nidu$ea  m  which  it  is  formed.  In  some  instances, 
they  are  small,  broad-based,  and  firmly  attached ; 
and  in  othein,tlioy  beoome  very  large,  and  either 
hanc"  I'vtor.  nr  have  n  comparatively  slight  at- 
tackment ;  but  the  former  sort  are  far  more  lik(!ly 
to  break  than  the  latter,  and  often  give  origin  to 
the  most  vindent  oanoera.  Wbentheee  tomoois 
^rr^k.  t^cy  discharge  a  thin  and  excoriating 
:  fluid,  and  form  funcrf<n«  wotmds,  whose  "proud 

I  flesh  "  will  growagaia  aadagain,almost  as  quickly 

II  u  it  ean  be  rsmovsd,         tomoiin  may,  in 
r  r  «t  Instances,  be  so  entated  with  the  knife, 

[  that  no  caneerons  uloer  or  flmgow  wound  will 




follow ;  but  when  they  break,  tiie  ulcers  which 
they  originate  are  generally  inowrabte,  yet  can 
be  alleviated  by  the  use  of  iodine  and  tlM  hjdri* 
odate  of  potash.  See  the  article  Iodixb.  Cancer 
is  wid  to  have  received  its  name  from  the  resem- 
Uanoe  of  the  tumid  telns  of  ^ery  bad  oaaeo  of  it 
to  llie  claws  of  a  crab. — Clater'a  Cattle  Doctor. — 
Knofrledqe  s^^i^tt^t  Tutotm  on  CatUg. — TttrUm^t 
Medical  Gl<mar^. 

CANDLE.  An  artide  so  well  hnown  in  do- 
mestic eoonomj  as  to  tender  any  description  of 
it  entirely  eupcrflnoup.  The  term  is  obviously 
derived  from  the  Latin  candda ;  and  that  from 
cxmdert^  to  bum.  Candles  are  by  no  means  a 
modem  invention,  though  lamps  seem  to  have 
been  chiefly  used  by  the  ancients  for  domestic 
piirposes  :  mention  is  made  of  something  like 
candles,  both  of  tallow  and  wax,  and  not  unfre- 
qaently  of  pitoh,  as  Iiaving  been  in  nee  amongst 
them.  The  wicks  were  originally  small  cords; 
afterwards,  the  papyrus  and  the  pith  of  nishes 
were  used.  But  the  ancients  seem  at  no  time 
to  have  been  able  to  prodooe  an  artide  in  any 
d^ree  to  be  eompaied  with  the  eandlea  of  modem 
times. 

Candles  may  be  manufactured  from  a  great 
variety  of  subetaneea^  hnt  those  chiefly  employed 
arc  tallow  and  wax. 

TatJUnc  oan^eg.  —  Candles  made  fmm  tnllow 
are  either  dipped  or  moulded.  The  lirst  kind 
are  the  candks  in  oommon  use,  and  have  been 
loQg  known  in  oommeNe;  the  second  sort  is  a 
more  reoent  invention,  and  olaimed  by  a  Pari- 
sian. 

The  tallow  employed  by  the  candlemaker  oon- 
sisls  chiefly  of  ok  and  dieep  tallow.  That  ob- 
tained from  the  hog  is  rarely  used,  on  account 
of  the  had  smell  which  it  has  in  burning,  as  well 
as  a  thick  black  smoke ;  but  chiefly  on  account 
of  its  beinf  eanly  mdted,— a  qmdii^  of  the  very 
worst  kin  1  "^heep  -  tallow,  with  a  portion  of 
the  best  ox-tallow,  is  set  aside  for  the  moulded 
candles.  Candles  made  principally  from  sheep- 
teHow  have  a  better  gloss  and  firmer  teitore 
than  those  which  are  manufactured  wholly  from 
ox-tallow.  The  quality  of  the  mnd!' s  depends 
as  much  upon  the  care  and  oleannees  with  which 
tiie  ta^nr  is  eoBeeted  fay  the  bnteher,  as  upon 
the  species  of  animal  from  whidi  it  is  derived ; 
but,  even  where  the  greatest  care  is  employed, 
parts  of  the  tallow  must  necessarily  be  mixed 
with  impurities  which  cannot  afterwards  be  com- 
pletely separated  from  it.  The  octensive  manu- 
facturer will  therefore  not  only  carefully  select 
the  tall'>w  for  the  finer  candles,  and  for  those  of 
commou  use,  but  will  separate  from  his  stock  the 
inftriw  ideoes  of  tallow,  and  such  as  are  mixed 
with  impurities,  in  order  to  dispose  of  them  to 
the  inferior  dealer. 

After  the  tallow  is  properly  sorted,  it  is  put 
into  a  wooden  veassl,  and  eat  into  small  pieoes 
preparatory  to  the  first  melting  which,  in  the 
teohnical  laagnage  of  the  woifciiiea,  is  oalled 
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rendering.  Much  dApfliidi  apon  this  operation 
being  performed  m  man  as  possible  after  the  tal- 
low oomes  irom  the  bands  of  the  butcher.  If 
the  talbw  it  allowed  to  rennin  fiir  tevenl  days 
exposed  to  tiie  action  of  the  air— which  must 
ofteu  h  ipp"n  to  the  inferior  dealer,  who  receives 
bis  taliuw  iu  small  qoantities,  and  at  ooosider- 
4bl«  iniervalfr— part  of  it  will  oorrupt  and  infal* 
liUj  injure  the  whole  ntas ;  but  if  the  tallow  is 
reyidtred  soon  after  it  comes  from  the  slaun;hter- 
bouse,  it  may  be  kept  for  months  or  years,  and 
vwa.  improved  by  keepii^,  provided  the  tem- 
penlnre  is  modenta;  The  ol^eot  of  tfaie  opera* 

'  tion,  is  to  separate  from  the  tallow  the  skin  and 

I  rtoshy  parts  which  always  adhere  to  it,  and  ex- 
pel, by  evaporation,  the  aqueous  particles.  With 
tiiis  view,  the  taUow,  after  being  cut  into  aaudl 
pieces,  is  thrown  into  a  largo  boiler,  and  heat 
j^dually  applied.  As  the  tallow  melts,  now 
portions  are  added ;  and  particular  care  is  taken 
to  stir  it  firaqnentiy,  inwder  to  prevent  tiie  more 
ec^d  parts  from  adhering  to  the  bottom  of  the 

I  vessel  After  boiling  a  considerable  time,  the 
more  solid  parts  ooUeot  at  the  surface  in  the 
fbrm  of  %  Mke,  which  is  called  the  eradeling; 
part  of  the  Hqnida  have  been  driven  oflT  by  the 
boiling,  and  the  remainder  stihsides  to  the  bot- 

'  torn  after  the  boiling  ceases.  The  cake  is  then 
put  into  a  press,  and  great  pressure  applied,  in 
order  to  extract  f^om  it  every  partide  of  tallow : 
it  is  afterward5  ^ot  aside  to  be  sold  for  food  to 
dogs  and  other  anunals.  The  liquid  tallow  is 
taken  from  the  boiler  and  put  into  an  adjoining 
measel,  bf  maUng  it  pan  throni  b  aa  iron  neve, 
by  which  means  any  of  the  solid  parts  which 
have  n"t  united  with  the  cake  are  separated 
from  the  liquid  mass.  Still,  however,  many 
foreign  aahstaaoee  will  remain  blended  with  it; 
and  in  order  to  purify  it  still  more,  the  tallow  is 
put  into  another  vessel,  and  a  certain  quantity 
of  water  mixed  with  it.  The  water  being  speci- 
flcalljr  heavier  than  the  tallow,  ainka  to  the  bot- 
tom, and  carriaa  along  with  it  any  impoiitieB 
which  may  have  escaped  the  operation  of  the 
sieve.  After  standing  a  sutiicient  time  for  the 
impuritiee  to  eettle,  this  tallow  is  transferred,  by 
means  of  tinned  iron  buckets,  into  tube  of  a 
moderate  size,  and  allowed  to  oonpoal.  It  is  then 
taken  out  of  the  tub  in  a  solid  state,  and  piled 
up  for  iuture  use.  In  transfening  the  tallow 
flran  the  latge  veatel  into  the  tube,  care  must  be 
taken  not  to  a;?ttate  it  too  much,  lost  the  slimy 
matter  conTirct' d  at  the  bottom  rise  and  mix 
witii  It  ugam.  To  prevent  ibis,  the  workmen 
usually  oease  emptying  the  vessel  when  thej 

,  come  within  an  inch  or  more  of  the  slimy  mat- 
ter, which  thoY  readily  discover  l>y  its  muddy 
white  colour.  The  residue  of  the  tallow  is  al- 
lowed to  remain  in  the  v«asel  during  the  night, 
and  in  the  morning  it  is  taken  out  in  a  solid 
state,  and  set  apart  to  be  zo-melted  with  new 
tallow. 

After  having  sorted  and  purified  the  tallow  in 


the  manner  above  deeoiibed,  the  candlemaker 
proceeds  to  cat  and  arranpre  the  wicks,  which. 
Mrith  the  exception  of  such  as  are  intended  fat 
the  coarser  lUpped  candlee— «re  fude  of  flw  ; 
spun  cotton.    The  cotton  usiially  eaqplojed  is 
chiefly  obtained  from  Turkey,  and  comes  int^ 
the  hands  of  the  candlemaker  in  the  form  of 
sk^ns.   Four  or  more  of  these  skeins,  acoordiBg 
to  the  intended  thidcnesB  of  the  wide,  are  wound* 
off  at  once  into  bottoms  or  clews,  and  afterwards 
cut,  by  means  of  a  very  simple  macliine,  into 
pieoee  of  a  j^ticular  length,  corresponding  to 
tha  siaa  of  the  intended  candle.  Befora  fnilttiif 
the  wicks  into  the  moulds,  or  placing  them  on 
the  sticks  for  dipping,  it  is  usual  to  drcfs  them, 
by  slipping  tiicm  between  the  fingers  and  thumb,  i 
with  the  view  of  kying  the  threstda  smooth,  and  \ 
removing  knots  and  such  foreign  anbstancea  as 
might  injure  the  candles.    Even  after  this  dre««- 
inc^,  it  is  diificult,  in  consequoice  of  the  shrink-  , 
tng  of  the  cotton,  to  keep  the  widta,  when  piaced  '.  ■ 
upon  the  broaches,  completely  separate  from  ' 
each  other.    To  obviate  thi=-  inconvenience,  it  i? 
usual  to  take  a  great  number  of  wicks  into  the 
hand,  and  dip  them  into  melted  tallow.  After 
rubbing  them  between  the  palms  of  the  hand, 
and  allowiuj?  the  tallow  wliic  li  nihures  to  har-  j 
den,  they  may  be  arranged  with  ease  upon  the 
broache&  1 ; 

WeshaUnmrdeaeribethe  pnmseof  4^^^  |' 
and  mouhUiuj.    The  dipping-room  is  fhmished  i 
with  three  important  pieces  of  apparatus,  vii.,  j 
a  boiler  for  melting  the  tallow, — the  dipping-  ! 
mould,  and  a  hn^ge  whed  for  supporting  the  ! 
broachea.    The  first  part  of  the  process  must  '  | 
obviously  consist  in  remcltin^  the  tallow  which  *  i ; 
had  been  previously  rendered  and  set  aside  in  a  ! 
solid  Me.  The  ezpoiee  and  trouble  of  lenalt-  •  j 
ing  is  iOBielimes  saved  by  commencing  the  ope-  | ' ' 
ration  of  dipping  immediately  after  the  rtmder-  i  ' 
ing,  or  before  the  tallow  cools;  but  the  saving  i 
thus  effeded  is  not  to  be  nenmred  witii  the  !  | 
advantage  gained  bj  onployhig  tallow  of  differ-  I  ; 
ent  ages.    We  are  told,  that  a  mixture  of  tallow  ! 
recently  rendered,  with  some  of  ten  or  twelve 
months  standing,  is  the  best  for  making  cither 
dipped  or  moulded  eandlee.  The  mdled  taDew,  |  ; 
after  being  carefully  skimmed,  is  transferred 
into  the  dippinir-ni'itild.  hx  rn.-nn?  "f  ladles  or  i 
small  buckets,  iu  eucii  quantitietj  as  may  be  re-  i 
quired.  The  dipping^mouU  ia  n  bos  of  an  ob-  | 
long  f()rm,  lined  with  lead,  of  about  three  feet  in 
length,  two  in  brendth,  and  two  feet  in  depth, 
erected  on  a  iramc  at  such  a  height  as  to  suit 
the  convanienoe  of  the  workman  wiho  aile  en  a  ^ 
chair  bedde  it.  To  the  eztremitiM  of  the  box  i 
arc  sometimes  attached  two  leav^  or  bosrds,  i 
to  receive  the  droppings  of  the  candles  as  they  j 
rise  sueoessively  from  the  dipping-mouU.  lUi 
additional  piece  of  apparatus  may,  however,  be  II 
dispensed  with,  provided  the  workman  ia  careftd  1' 
to  raise  the  candles  slowly  from  the  iiqaid  msss,  , 
or  to  allow  the  sue^nded  dro|)£  again  to  toaeh  | 
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the  surfiMe  of  the  tallow.    To  prevent  the  tallow 

in  the  dipping-mould  from  frco/in;,',  <■]■  bccwming 
leas  liquid  than  the  process  requires,  it  in  usual, 
in  some  nianafiietories,  to  place  a  chafing-dish 
>>olow  the  dipptng-monld,  for  tlw  of 
koepiiig  the  tallow  at  the  pr(:)p«:?r  temperature. 
When  tho  tallow  is  kci)t  vory  hot  in  the  ndjoin- 
iug  boiler,  and  when  the  process  of  dipping  pro- 
ceeds with  tadi  mpiditj  m  io  ooowion  %  con- 
stant renewal  of  the  tallow  in  the  dipping-mould, 
it  will  bo  found  that  a  chafing-dish  is  quite  un- 
nccettearjr,  except  in  very  cold  weaUier.  At  each 
o^^PPbTt  bowevw,  of  now  teUow,  the  wotlcaian 
ougfaft  to  be  careful  to  lemovv  fr  tlt<!  sides  uf 
tho  vessel  whatever  mny  have  hardened  in  the 
i  QtervaL  Things  being  thus  arranged,  the  work- 
Toan.  according  to  lint  piaii  of  dipping,  takes 
into  hit  hands  thiee  atioks  or  bfoediet^  on  which 
have  previously  hoi-n  sn^jyirnded  a  certain  num- 
ber of  wicks  corrospunding  to  the  size  of  the  can- 
dles intended  to  be  made ;  and,  keeping  them  at 
an  equal  distance  from  eaoh  other  hj  meene  of 
his  second  and  third  fiujTers,  ho  immerses  the 
wicks  two  or  three  tiniea  in  the  liquid  tallow, 
aud  then  hangs  the  rods  upon  a  rack  to  coul. 
The  nme  opontion  ie  tepMted  leveral  timee, 
til]  the  candles  acquire  the  proper  thickness. 
With  the  view  of  facilitating  the  process  of  dip- 
ping, aud  in  order  to  diminish  the  &tigue  of  the 
workmen,  Tarioos  contrivanon  ere  in  use,  on  the 
description  of  wliich  we  need  not  here  enter. 

We  shall  next  describe  the  prr.cep?  of  fnm/^Jr'Uf, 
wliioh,  if  possible,  is  even  less  complicated  in  its 
detnile  llMtt  that  of  dipping.  The  moelde  are 
nuide  of  lome  metallio  snbetance — usually  pewter 
— and  consist  of  two  parts.  The  shaft,  or  great 
body  of  the  mould,  is  a  hollow  cylinder,  finely 
polished  in  the  inude,  and  open  at  both  extrem- 
ities. The  top  of  the  mould  it  e  small  melellio 
cup,  havin;^  a  moulding  within  .side,  and  a  hole 
t«>  admit  the  wick.  The  two  parts  are  soldered 
tog«ithi;r ;  and  wheu  united  have  the  shape  of  a 
nuralded  otndle.  A  third  pieoe,  otlled  foot, 
is  sometimes  added :  it  is  a  kind  of  small  funnel, 
through  which  the  liquid  tallow  runs  into  the 
mould,  and  being  screwed  to  the  opposite  ex- 
tremity ct  the  ihaft,  it  vemovnhle  at  pleasure. 
Twelve  or  sixteen  of  these  moulds,  according  to 
their  size,  are  fixed  in  a  frame,  which  V>ear8  a  groat 
reeemhlanoe  to  a  wooden  stool,  the  upper  surface 
of  whidi  forms  a  Und  of  trough.  The  top  of 
the  moulds  points  downwards ;  and  the  other 
extrcnnty,  whirh  is  ojkjh,  ig  inserted  into  the 
bottom  of  the  trough  or  top  of  the  stool,  and 
mode  quite  level  with  its  upper  sur&oe.  In 
order  to  introduce  the  widtt  into  the  mottld,  the 
wi)rkinan  lay?  tho  frame  upon  its  side  on  an 
adjoining  table,  and  holding  in  his  left  hand  a 
quantity  of  wicks,  previously  cut  to  the  proper 
length,  introdnoM  into  the  mould  a  long  wire 
with  a  hooked  point.  As  soon  as  the  hook  of 
the  wire  appears  through  the  hole  in  the  top  of 
the  mould,  he  attaches  to  it  the  looped  end  of 


the  wick,  and  ininiediatLly  <lrawing  baok  the 
wire,  carries  the  wick  along  with  it.  In  this 
manner  each  mould  in  succession  is  furnished 
with  a  wick.  Another  workman  follows,  and 
peitw  e  raiaU  wire  through  the  loop  of  ea^ 
wick.  Tliis  wire  is  intended  to  keep  the  wick 
stretched,  and  to  prev-  nt  it  from  falling  back 
into  the  mould  upon  the  trauie  l>eiug  placed  in 
the  proper  position  for  filling.  The  freme  ie  now 
handed  to  the  person  that  fills  the  moulds,  who 
previonsly  arrnnj^es  the  small  wires  in  such  a 
manner  that  each  wick  may  be  exactly  in  the 
middle  of  the  moold.  The  moulds  ere  filled  by 
running  tallow  into  the  trough  from  a  dstcm 
furnished  with  a  cock.  and  which  is  re^larly 
supplied  with  tallow  of  the  proper  temperature 
from  an  a^oining  hoOer.  When  tiie  woifanaa 
observes  that  the  moulds  are  nearly  half-filled, 
he  turns  tlie  cock,  and  laying  hol'i  "f  thnt  por- 
tion of  the  wick  which  hangs  out  of  the  mould, 
pulls  it  tight,  and  thus  prevents  any  curling  of 
the  wicli  whioh  might  injure  the  candlee.  He 
then  opens  the  cock,  and  completes  the  process 
of  filling.  The  frame  is  now  set  aside  to  cool ; 
aud  wheu  the  tallow  has  acquired  a  proper  cou- 
attonoB — whieh  the  werlnuui  eaaily  diteovera 
by  a  snapping  noite  emitted  V>y  the  candles  upon 
pressing  his  thumb  against  tho  bottom  of  the 
moulds — ^he  first  withdraws  the  small  wires  which 
kept  the  wiokt  tente>  and  then  scraping  off  the 
loose  tallow  from  the  top  of  the  frame  with  a 
email  wooden  «pndo,  he  introduces  a  bodkin 
into  the  loop  of  the  wick,  and  thus  draws  each 
candle  in  enooemion  from  its  mould.  The  oan> 
dies  are  now  laid  upon  a  table  for  the  inipeetion 
of  the  exciseman,  and  afterwards  removed  to 
the  storehouse.  Previous  to  storing  them  up, 
some  candlemakers  bleach  their  candles,  by  ex- 
poting  them  to  the  air  and  dewt  for  several  days. 
Thh  :.  l^;tional  labour  can  be  necessary  only 
when  liiu  dealer  in  obliged  to  have  early  sales ; 
fur  if  the  candles  are  kept  fur  mjuic  uiouths — as 
they  ought  to  before  thcj  are  fanm^  to 
raarket^^they  beoome  auAolently  whitened  by 
age. 

B^des  the  common  dipped  and  moulded  can- 
diet,  a  kind  of  otndle  intended  to  bum  during 
the  night  without  bdnig  ■raffed,  is  also  made  of 
tallow.  These  candles  are  usually  called  rtuh' 
lighttf  from  the  wick  being  made  of  split  rushes. 

Wax  OMMfiaf.— Next  to  tallow,  the  tubtttnoe 
mott  employed  in  the  manufacture  of  candles  is 
wa!c.  Wax  cnndb-''  are  made  either  by  the  hand 
or  with  a  ladle.  In  the  former  case,  the  wax  being 
kept  soft  in  hot  water,  is  applied  bit  by  bit  to 
the  wick,  whioh  it  hung  from  a  hook  in  the  wall ; 
in  the  latter,  the  wicks  arc  hung  round  an  iron 
circle,  placed  immediately  over  a  large  copper 
tinued  bason  tuli  uf  melted  wax,  which  is  poured 
upon  tibeir  topi»  onn  after  another,  by  meant  of 
a  ktfge  kdlei  When  Urn  eandlee  have,  by  either 
prices?,  acquired  the  proper  size,  they  aro  taken 
from  the  hooks  and  rolled  upon  a  table,  usually 
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of  walnut-tree,  with  a  long  square  instrument  of 
ho\  smooth  at  the  bottom.  As  the  candles  must 
be  rolled  one  by  one,  in  order  to  preserve  their 
wanntli,  Mid  keep  tiie  wax  «^  thooe  made  with 
the  ladle  are  laid,  previous  to  the  rolling,  in  a 
feather-bed  folded  in  two,  at  convenient  di'=tnnces 
from  one  another.  The  same  precaution  in  nut 
so  neoessary  with  the  candles  made  by  the  hand, 
as  they  may  be  ntlled  just  as  they  are  fonned. 

A  candli'  diffLTS  from  a  lamp,  chiefly  in  the  cir- 
cumstauce,  that  the  tallow,  or  wax,  is  melted 
gradually  and  in  small  quantities  and  is  retained 
in  a  cup  formed  by  the  solid  part  of  the  candle. 
As  this  Clip  must  obviously  be  of  very  email 
dimenFif^n=  it  is  of  the  last  consequence  that 
the  quantity  of  matter  melted  never  exceed  the 
power  of  the  wioik  to  abeorb  it«  otherwise  the 
candles  will  gutter.  The  die  of  the  wick,  there- 
fore, must  always  be  proportioned  to  the  fusi- 
bility of  the  substance  employed  ;  the  more  fusi- 
ble snbstanee  obvioasly  requiring  the  larger  wide. 
Of  the  two  sabatances  commonly  nsed,  wax  is 
the  leas^t  fusible.  Tallow  melts  at  02°  of  Fahren- 
heit, spermaoeti  at  133°,  and  bleached  wax  at 
155°.  The  flame  of  wax  is  less  brilliant  than 
that  of  tallow,  which  is  snppoeed  to  be  oiring 
to  the  wax  being  already  combined  with  a  por- 
tion of  oxygen.  This  disadvantage,  however,  is 
more  than  compensated  by  its  being  less  fusible ; 
by  which  means  a  smiUor  wiek  may  be  used, 
which  not  only  affords  the  advantage  of  a  clear 
perfect  flame,  but,  in  consequence  of  its  flexi- 
bility, it  naturally  fidls  to  one  side,  and,  by  thus 
coming  in  coataot  with  the  air,  is  bnrot  to  ashes. 
The  wiek  of  the  tallow  candle  being  much  larger, 
preserves  its  position  in  the  centre  of  the  flame, 
which  is  less  perfect,  from  its  internal  part  not 
being  completely  exposed  to  the  action  <^  the  air. 
As  the  homing  proceeds,  the  wiok  lengthens, 
and,  consequently,  the  distance  between  its  top 
and  the  point  of  the  flame  diminishes  ;  Irom 
which  it  follows,  that  the  oil  which  i^ues  from 
the  extremity  of  the  wiek,  having  a  smaller  por> 
tion  of  flame"  to  pass  through,  will  be  leas  per- 
fectly burnt,  and  will  pass  oflf  partly  in  smoke. 
The  wick  soon  rises  above  the  top  of  the  flame ; 
bat,  owing  to  its  rise,  and  the  quantity  of  oil 
which  it  contains,  it  is  not  converted  into  ashes, 
and  dissipated,  as  in  the  ca^e  of  the  wax  candle. 
On  the  contrary,  the  half  decomposed  oil  is  con- 
verted into  a  Und  of  eoaI»  or  soot,  which  gnir 
dually  aoemnalatss  npon  tiie  top  of  the  ihxk, 
and  assumes  the  appearance  rf  n  fnnpi=!.  In 
order,  therefore,  that  a  tallow  caudle  may  burn 
with  any  degree  of  clearness,  constant  snufling 
is  require. 

From  the  above  statement,  it  appears,  that 
the  chief  dithculty  in  improving  the  burning  of 
the  tallow  candles,  arises  from  the  great  fusi- 
bility of  the  tallow.  Several  attempts  have  been 
made  to  remove,  or  at  least  to  lessen,  the  evil, 
but  none  of  them  have  completely  succeeded. 
Various  methods  of  purifying  the  tallow,  and 


rendering  it  more  firm  and  compact,  are  in  oae. 
In  all  these  processes,  alum  seems  to  be  the  chi^f 
agent,  to  which  is  sometimes  added  nitre  sn4 
sal  ammoniac  In  order  to  give  tallow  tiie  sp> ' 
peanmee  of  wax,  qnicUime  is  used  in  puri^qg 
it,  and  sometimes  vinegfar.    The  tnllnw  thus  pit- 
parud,  when  mixed  with  an  equal  portion  of  wax, 
makes  very  beanHAU  candles.  Several  attes^  ' 
have  been  made  to  deprive  tallow  of  the  bid 
smell,  but  none  of  them  have  completely  suc- 
ceeded.  A  decoction  of  rosemary,  sage,  lauitl 
Mid  wild  mint,  has  been  used ;  and  the  powder , 
of  diarooal  has  been  snggosted.    The  foRser,  I 
however,  it  is  likely,  only  conceals  the  od  nr  i 
without  removing  it,  and,  at  any  nti^  coul!  ' 
scarcely  be  employed  on  a  great  scale,    xhe  wax 
extraofeed  firom  the  firait  of  the  wax-tre^  iihce 
mixed  with  a  portion  of  common  wax,  or,  iHnt 
is  better,  with  tallow,  makes  excellent  candlo, 
which  diffuse  an  agreeable  odour  in  bumicg.  1 
Gbmdks  have  also  been  made  of  the  bittler  of 
cocoa-nut,  and  of  an  oil  extracted  from  the  bnua  | 
of  the  whale,  which,  after  being  expoeed  to  the 
air,  soon  acquires  a  considerable  d^ree  of  am- 
sistenoe.  Candles  made  of  the  latter  material  i 
are  covered  with  a  slight  varnish ;  those  made 
from  the  cocoa  burn  witli  a  clear  steady  flame.  ; 
and  !n?t  nn:rh  longer  thnn  tnll  /;t  c:mdles.  Str<ir;%^ 
candies  are  moulded  irum  the  harder  or  fattj  < 

portions  of  tallow,  exdndhig  the  oily  pailidB;  | 
9am  candles,  frn  purified  spennaoetL  Both  { 

these  kinds  of  candles  requiring  a  higher  tem- 
perature to  soften  them,  are  well  adapted  to  tropi- 
cal dimates.  Tallow  candbo  were  long  subject  to 
an  excise  dotf  of  Id.  per  pound,  and  these  nsde  ; 
of  wax  and  spermaceti  to  a  duty  of  3^d-  per  ponni 
This  duty  was  replied  on  Uie  1st  Jannai; 
183i.  In  1830  its  nett  prodnee  was  £4m,4lZ» 
levied  on  llfi,086,19S  lbs.  of  tallow,  and  l^llS 
lbs.  of  wax  and  spermaceti  candles. 

CANDLE ]  I E II R Y  M  Y  RT L E .— botani cally  My- 
rioa.   A  genu's  of  ornamental  shrube,  of  the  am- 
entaceevs  order.  The  sweet  gsle,  or  Britiih  ipe- 
cies,  Myrica  Gait,  grows  wild  on  the  bogs  f 
England,  and  on  the  boggy  moors  and  heathj 
mountains  of  Wales  and  Scotland ;  it  is  raised  , 
in  public  nurseriee,  and  allowed  a  fines  In  in>  I 
vate  shrubberies ;  and  it  makes  a  eonipieaiNii  | 
and  very  diverpifiod  figure  in  popular  adaptaticnu 
to  economical  purpoees.  Numerous  atems  <^  it  j 
rise  from  one  root*stool,  attain  a  he^ht  of  shoot  I 
fi>ur  feet,  and  ramify  eaeh  into  several  sleader  ^ 
branches.    Its  leaver  are  stiflT  and  lanceobte;  1 
they  measure  about  an  inch  and  a  half  in  leDgtH,  | 
and  about  half  an  inch  in  extreme  hreadtb,  or  ^' 
across  the  middle;  thqr  are  smooth  on  tiie 
face,  and  a  little  serrated  at  their  pnnts;  ^'^ 
they  have  a  light  yellowish  green  colour,*  hitwr 
tast^  and  a  grateful  fragranoe  similar  to  that  of  tbo  , 
leaves  of  myrtle.  Theoatlriasareproduoedfrin 
the  side  of  tiie  biandieB,  and  appear  in  May ; 
the  berries  are  small  and  clustered,  and  ripen  ia 
autumn.   The  leaves  were  formerly  used^bysooM 
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penons  inrte«d  of  tea,  bat  wm  CMtnd  to  be  hurt- f 

ful  to  the  brain.  *'  From  this  use  of  them,"  says 
Miller,  "  a  learned  physician,  a  few  years  since, 
wrote  a  treatise  to  prove  this  to  be  the  true 
tea!**  The  leavoi  were  alio  tuedlnfonnertiiikefl 
hj  the  northern  natives,  and  perhaps  axe  ttill 
used  by  some  of  the  Scottish  Highlanders,  as  a 
suUtiiute  for  hops ;  but,  in  order  to  prevent 
their  mieehievoQS  effect  upon  the  head,  they  re- 
quire to  be  very  long  boiled.  The  leaves  are 
likewise  used  by  the  S'c(jttish  TTiphlanders  as  a 
garnish  to  their  dishes,  as  a  perfume  to  their 
mrdrohe^  as  a  preventiTe  of  the  depredations 
of  moths,  and,  in  infusion,  as  an  anthelmintio  to 
children.  The  plant  is  eaton  by  horses  and  goats, 
\mt  refused  liy  cows  and  sheep.  Branches  of  it 
are  laid  hy  the  Wt^lsh  and  Scutch  beneath  their 
beds,  to  kill  fleas  and  moths;  a  strong  deoootlon 
of  it  is  used  by  the  Swedes  t'>  kill  bugs  and  all 
such  vermin  as  infest  the  human  body ;  and 
shrubs  of  it,  gathered  in  autumn,  arc  used  by 
the  Wdah  and  the  Swedes  for  giving  a  yellow 
dye  to  wooL  An  essential  oil  is  obtainaUe  from 
the  plant  by  distillation,  and  maybe  supposed  to 
possess,  in  a  concentrated  form,  the  greater  por- 
tbn  of  its  economieal  virtues ;  and  a  waxy  sub- 
stance is  obtainaUe,  by  decoction,  from  its  cat- 
kins, and  is  used  to  tan  calf-skins,  and  might,  if 
plentiful  enough,  be  employed  to  make  candles, 
and  fully  to  vindicate  the  plant's  popular  name 
of  esadleberry  myrtle. 

The  common  or  wax-bearing  species,  Mtfrica 
cfrifera,  {prows  naturally  on  bogs  and  swamps 
in  North  America,  and  was  introduced  thence  to 
Britain  at  the  end  of  the  sevmteenth  century. 
Its  strong  shrubby  stems  rise  to  the  height  of 
about  eight  feet ;  its  leaves  are  stiff,  lanceolate, 
and  about  three  inches  long,  and  one  inch  broad ; 
its  catkins  are  about  an  inch  in  length,  and 
appear  in  May  and  June;  and  its  berries  are 
small,  round,  and  covered  with  a  mealy-looking 
powder.  This  species  is  known  in  North  America 
as  the  tallow-shrub  or  candlcberry  tree ;  and  was 
hng  regarded  as  of  very  high  eoonomical  im- 
portance. Its  leaves  and  other  parts  can  be  used 
for  the  eamp  purposes  as  those  of  the  sweet  gale ; 
its  root  has  a  powerful  effect  in  subduing  tooth- 
adw}  and  its  berries  readily  yield  a  large  supply 
of  waxy  matter,  fit  for  making  candles  and  plas- 
ters, and  for  the  manufacture  of  an  agreeably 
fragrant  kind  of  soap.  Candles  were  formerly 
made  in  great  quantities  from  this  substance,  and 
were  held  in  high  esteem,  but  aic  now  found  to 
be  too  expensive ;  and  plasters  and  soap,  made 
from  it,  are  still  in  use. — Two  other  hardy  but 
evergreen  species  have  been  introduced  from 
North  America;  nine  greenhouse,  evergreen  q»e- 
cies  have  been  introduced  from  various  countries, 
— principally  the  Cape  of  Oood  TTope  ;  and  ten  or 
eleven  other  species  have  been  described. 

GAISDOLLBA.  A  genniof ornamental  shmbe, 
of  the  dillenia  tribe.  The  wedge-shaped  species, 
the  oldest  known,  was  brought  from  Australia  in 


18SM ;  Brown's  and  Hugel*s  spades  were  brought 

from  the  same  country  in  1837;  and  .thcr  spe- 
cies have  since  been  discovered  and  introduced. 
All  the  species  have  a  close  relatiouhhip  to  those 
of  the  genera  hibhwtia  and  hemistenuna.  The 
wedge-shaped  species  carries  yeUow  flowers,  and 
grows  to  the  height  of  seven  or  eight  feet.  The 
pedunculate  species  are  very  ornamental.  Cun- 
ningham's species  is  a  low  and  thoroughly  gla- 
brous shrub ;  its  brandies  are  smooth,  shining, 
reddish,  slender,  flexuose,  and  disposed  to  climb ; 
its  leaves  are  alternate,  linear,  and  about  an  inch 
and  a  half  in  length ;  its  flowering-branches  are 
axillary,  and  very  short,  and  have  the  appearance 
of  small  bunches  of  axillary  leaves ;  and  each  po- 
duncle  rises  from  amidst  the  leafy  bunch  of  a 
flowering  branch,  and  bears  on  its  summit  a 
single,  ydlow,  flve-petalled  flower. 

CANDYTUFT,— botanically  TherU.  A  genus 
of  ornamental  plants,  of  the  cruciferous  family. 
Several  of  the  species  are  natives  of  Bpain ;  and 
they  borrow  firom  the  andent  name  of  that 
country,  Iberia,  the  generic  designation  Iberis. 
The  umbellate  opecies,  /.  umbdlata^  w;t<«  intro- 
duced to  Britain  from  Candia  before  the  close  of 
the  eeventeentih  century;  and  it  took  the  name 
of  candytuft  from  its  native  country,  and  after- 
wards communicated  this  name  to  its  co-species. 
This  is  one  of  the  best  known  hardy  annuals  in 
all  sorts  of  gardens,  from  the  humblest  to  the 
most  aristooratio ;  it  grows  to  the  height  of  about 
a  foot,  and  carries  compact  and  beautiful  umbels 
of  lightish  purple  flowers;  and  it  tlirivt  ?  m  any 
soil,  and  wiik  almost  any  treatment,  and  admits 
of  a  long  succession  of  sowing^  and  of  consequent 
flowerings. — ^The  bitter  Ipeoies,  Berit  amara,  is  a 
native,  though  rather  scarce,  annual  of  the  chalky 
fields  of  England.  Its  stem  is  slightly  shrubby ; 
its  Isavea  are  smooth  and  nauseously  bitter ;  and 
its  flowers  are  produced  in  oblong  clusters,  and 
have  a  brilliantly  white  c  1  ur — Tlic  sweet- 
scented  and  the  pinnate-lcavcd  species,  are  fra- 
grant annuals  from  the  south  of  Europe.  The 
violet  and  two  other  spedes  are  ornamental  an- 
nuals ;  five  species  are  biennials ;  and  ten  or 
eleven  species — among  others,  r!ii>  fr:igrant  evcr- 
floweriug  species  from  Sicily — are  dwarfish,  or- 
namental undershrube. 

CANE-BRAKE.  See  Abundiitabia. 

CANELLA.  A  small  genus  of  evergreen,  or- 
namental, tropical  trees,  of  the  guttiforous  tribe. 
The  white  species,  C,  trifo— well  known  in  medi- 
cine for  its  bark — grows  wild  in  the  inland  woods 
of  the  West  Indies,  and  was  introduced  to  Bri- 
tain during  the  former  half  of  last  century. 
Its  stem  is  straight,  and  tnm  ten  to  fifty  feet 
high ;  its  blanches  are  erect,  unspreading,  and 
produced  from  only  the  upper  extremity  of  the 
stem  ;  its  leaves  arc  spatulate,  entire,  dark-green, 
nerveless,  and  similar  in  smoothness,  thickness, 
l^oosinesm  and  odour  to  those  of  the  lanrel ;  and 
its  flowers  grow  in  clusters  upon  divided  foot- 
stalky  are  smaU  and  of  a  scarlet  or  whitish-pur- 
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pla  4}ol0ur,  and  emit  %  powerful  aromatic  fra- 
grance. The  inner  "bark  of  the  branches  is  freed 
from  the  cutidei  dried  in  the  shade,  and  sent  to 
Britain  at  a  drug;  aome  of  it  fiat  and  acarly  a 
quarter  of  an  inch  in  thickness,  and  aoma  quilled 
Uke  the  bark  of  cassia  or  cinnamon,  bnt  consi- 
derably thicker  than  the  latter,  and  suggesting, 
from  its  reed-like  appearuiice,  the  generic  nxune  of 
oandla,  or  little-euie.**  The  dried  bark  haa  a 
slightly  bitter  and  extremely  warm  and  pungent 
taste  ;  and,  when  broken,  emits  an  aromatic 
odour  similar  to  that  of  a  mixture  of  cloves  and 
cinnamon.  It  is  atimnlating  and  gently  tonic, 
and  forms  an  useful  ingredient  in  medicines  for 
dyspepsia  and  a  tonic  gout,  and  a  powerful  correc- 
tive of  thegriping  properties  of  resinous  cathartics. 
It  haa  a  place  in  the  Kst  of  cattle  medicines,  but 
ifl  scarcely  so  useftd,  in  that  list,  aa  a  mixture  of 
gentian  and  ginger.  The  ancient  natives  of  the 
Antilles  constantly  used  it  in  both  their  metit 
and  their  drink ;  and  many  of  the  ncgroeB  were 
long  fond  of  ft  aa  a  oondimentw-^The  laurel-leaved 
species,  C.  Itm-lfofia,  has  very  generaUy  been 
confounded  with  the  white  spedee;  but  it  does 
not  grow  to  so  great  a  height. 

OAVKBR,  A  disease  in  the  mouth  of  young 
cnttle.  When  the  teething  of  a  ealf  hi  nnuanalfy 
troublesome,  pimples  appeir  on  the  gums  and 
on  the  membrane  of  the  mouth,  and,  in  many  in- 
stances, grow  into  ontf  another,  ulcerate,  occasion 
t  >pical  swelling,  imp«uror  destroy  appetite,  and 
excite  general  fever.  Epsom  salts  ought  to  be 
administered,  and  diluted  tincture  of  myrrh  or 
eolation  of  alum  ought  to  be  locally  applied ;  and, 
if  the  aooompanjing  fever  be  aeTere,  a  fever  drink 
ought  ff  be  administered. 

CAInKKR.  a  virulent  disease  in  the  feet  of 
horses.  It  is  quite  local ;  and  either  arises  from 
acddaktal  cansea,  audi  as  h\gh.  calkins  or  filthy 
litter,  or  is  an  accompaniment  or  a  consequence 
of  grease,  thrush,  or  some  other  similar  disease. 
Tt  most  frequently  attacks  the  hind  feet,  and  is 
generally  diffionlt  and  sometimes  hnpossible  to  be 
cured.  The  frog  is  the  first  part  attacked,  and 
becomes  soft  and  fungous,  di-^charging  a  scro- 
purulent  matter,  of  :i  peculiarly  offensive  smell. 
The  homy  frog  eventually  disappears;  and  the 
sensible  frog,  instead  of  secreting  hom,  fwma  a 
substance  somewhat  resembling  shreds  of  leather. 
The  disease  ftoon  extends  to  the  sole  and  other 
parts  of  the  foot ;  and,  when  it  reaches  the  coffin 
bone,  it  may,  in  almost  every  Instance,  be  re- 
garded as  incurable.  "  Canker,"  says  Blaine, 
"has  been  likened  to  scirrhus  and  tn  crmcer ; 
and,  in  some  of  its  external  characters,  it  some- 
what reaemblea  fhngua  hmmatodea;  b«rt  a  trae 
parity  cannot  be  maintained  with  any  of  these. 
It  can  hardly  be  said  to  have  any  constitutional 
origin;  it  is  essentially  local,  seldom  if  ever  spon- 
taaeona.  It  appears  oftener  iu  hot  weather  than 
cold,  and  is  more  ilreqnenttyaeen  in  erowded  and 
filthy  staliles  than  in  well-regulated  ones.  It  is 
now  unknown  in  the  army )  and,  as  we  may  sup* 


pose,  were  the  same  preventive  causes  applied, 
uould  l>e  almost  equally  unknown  elsewhere. 
The  disease  originates  in  various  ways.  One 
source,  as  supposed,  hut  supposed  only,  la  the 
high  heels  or  calkins  of  the  heavy  diaoght-horse, 
which  remove  the  frog  from  that  pressnre  which 
seems  so  necessary  to  its  healthy  state.  The 
state  of  wet  and  filth  these  horses  stand  in  in 
aome  staMea  is  a  more  likely  sooroe.  Moistine 
applied  to  the  frogs  is  a  most  active  agent :  it 
disorganizes  the  frog  itself,  and  increases  the 
growth  of  the  hom  of  the  heels,  which  aggra- 
vates the  evil,  aa  high  heeb  and  a  toll  healthy 
frog  are  aeldom  seen  together.  Anothtf  OOHmen 
origin  is  neglected  thrush,  in  which  the  suppura- 
tion, extending  beyond  the  sensitive  frog,  m- 
flamea  the  vasmilar  aole,  and  esteaviva  nkeintion 
succeeds.    Virulent  and  neglected  gnaia  «m 
often  occa-sion  it ;  and  it  is  no  uncommon  cirrum- 
stauoe  fur  ([uittor  to  degenerate  into  canker." 
The  proper  treatment  of  tliis  disease  is  to  remove 
aUesoi^ngeatiaeajtorednee  the  ftmgoaagrvwtlia, 
and  to  restore  the  healthy  secretions.  .\  perfectly 
clean  stable  and  perfectly  clean  keepi?; '  :iro  in- 
dispem>able ;  the  sedulous  avoiding  of  ail  unctu- 
ous appHoationa,  and  capeeially  tite  preventing 
of  all  access  of  moisture,  whaUier  directly  or 
through  the  surgical  drf  ^'^irirs.  arc  essential ;  the 
removal  of  the  fungous  growths  must  be  effected 
by  oaoatics,  by  the  knife,  or  by  both ;  and  the  re- 
storal  of  the  healthy  secretive  function  may  be 
promoted  by  a  long  nnd  pnticnt  -t  ries  of  topical 
applications.    But  the  cure  uf  canker  is  always  \ 
both  a  nice  .md  a  very  tedious  process ;  and  it  . 
ought  never,  if  poeaible,  to  be  attempted  eiaeiit  1 1 
under  the  immediate  direetimi  of  a  veterinary  I ' 
surgeon.  * ' 

CANKi.il,  or  CAKiia*.  A  disease  in  fruit-trees, 
elms,  huvhes,  and  other  trees.  It  chiefly  eonupta 
the  juices,  corrodes  the  substance,  and  destroys 
the  vitality  of  the  younj»  shoots  and  branches  of 
^it-trees ;  and  it  has  long  been  known  and  de- 
phwed  aa  a  moat  formidable  enemy  of  ordliarda. 
Its  ^rmptoms  vaiy  oonsiderably  in  trees  <  f  the 
same  species,  and  very  widely  in  trees  uf  difb  r- 
ent  genera.    In  some  instances  of  its  attack,  a 
black  speck  appears  upon  the  epidermis  of  a  tree, 
aanimea  the  charaoter  of  an  eroaion,  and  gradnaBy 
eats  away  the  organi^^m,  till  the  branch  becomes 
utterly  enfeebled,  and  readily  br-  aks ;  in  other 
instances,  a  scrophulons-lookiug  ring  surrounds 
the  braaeh,  and  eats  ita  way  inward  tffl  it  reaeiief 
the  pith ;  and  in  others,  a  black  and  thread-like 
line  of  disease  originates  in  the  pith  itself,  and 
exerts,  in  the  direction  of  the  exterior,  a  killing 
power  upon  an  the  braaoiili  ftmetieoa.  lliefltit 
of  theae^  however,  is  the  most  common  commenc- 
ing pyinptrtTii  of  the  disease;  an^l  this  is  usually 
accompanied  with  an  enlargement  of  the  vessels 
of  the  bark ;  but  in  some  instances  is  dry,  and  ia 
othera  aanioua.  In  treee,  audi  aa  thoae  of  the 
pyrus  genus,  whose  natural  sap  contains  a  con- 
siderable quantity  of  free  acid,  it  is  gencrallj 
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I  dry ;  but  in  trees,  such  u  the  elms,  whoBc  natural 
sap  aboands  in  astringeat  or  mucilaginous  con- 
8tituent»,  it  is  usually  attended  with  a  sanious 
j  discharffc.  George  W.  Johnson,  Esq.,  propiises 
tikui  ihii  dry  forms  of  the  disease  should  be  called 
QangrmM  sioos,  and  tiiat  fhe  disduurging  forms 
of  it  should  l>e  called  ulcer  or  Gangnma  tanioM. 

Tbe  swelling  or  enlarfroment  of  the  vessels  of 
the  bark,  which  constitutes  so  conspicuous  a 
tympUm  nimmtui  tlie  ordhiaiy  kind*  of  ouiker, 
I   invariablj  and  prominently  attends  it  in  the 
I   apple-tree,  invariably  but  less  prominently  at- 
j  tends  it  in  the  pear-tree,  frequently  but  not  ai- 
I  wajBatieBdiiiiniheelmandtlMQal^aiidvMX 
seldom,  if  ever,  attends  it  in  the  pia«b*  **  The 
"wellins:,"  says  G.  VV  Johnson,  "ia  «oon  commu- 
nicated  to  the  wood,  which,  if  laid  open  to  view, 
j  I  on  its  ifak  appeaiance,  by  the  removal  of  tho 
{ I  bark,  eOKhihits  no  marka  of  disease  beyond  the 
j !  mere  unnatural  enlargement    In  t)in  rmwFe  of  a 
<   few  years,  less  in  number  in  proporti«>n  to  the 
I  advaooed  age  of  the  tree,  and  fhe  nn&Toarable 
I   oircnrastanoes  under  whkh  H  is  v^^ting,  the 
!    swelling  is  greatly  increased  in  size,  and  the  al- 
i   bumum  has  become  extensively  dead ;  the  super- 
incumbent bark  cracks,  rises  in  discoloured  scales, 
and  deoaja  ovan  moM  lapidlj  than  the  wood  be- 
neath.   If  the  caries  ia  upon  a  modcratoly-sized 
hranch,  the  decay  soon  completely  encircles  it, 
extending  through  the  whole  alburnum  and  bark. 
The  oiNolation  of  the  tap  bong  thus  entirely 
prevented,  all  the  parts  above  the  disease  of  ne- 
I    ccssity  perish."   The  first  appearance  of  the  dis- 
I   ease  in  the  peach  is  so  very  slight,  that  an  unex- 
porieneed  otMerver  of  H  would  suppose  it  to  be 
I  of  no  oonsequenoe.  Small  bnnm  dfenhr  spots 
I   oonstitntc  the  whole  of  this  np|v»?irancc,  and  may 
I  easily  be  cut  out  with  the  kuiic,  so  as  to  let  the 
I  Mibeeqaent  vegetation  be  as  vigorous  as  if  they 
I  j  had  never  existed.  But  let  the  spots  be  forgotten 
for  a  few  davg  ;  and,  when  the  ob<3erver  returns 
to  examine  them,  they  will  be  found  to  have 
spread  ibr  and  eroded  deeply, — perbape  to  have 
sorroanded  the  shooti  eaten  down  to  its  core, 
stopped  its  circulation,  anfl  extinguished  its  life. 

Canker  was  never  observed  by  Mr.  Q.  W.  John- 
8on~one  of  the  best  writers  on  the  subject — in 
any  tree  of  the  {rfne  tribe;  and  yet — thovgfa  in  a 

Romewhat  rliffrrent  form  than  in  fruit-trrpR— it 
I  [  ha^:  l)een  found  to  dainaj::^*?  and  lii^-a^tate  entire 
I  plantations  of  larch.    In  its  tirst  ur  iateut  stage 
I  in  a  hoeMree,  small  dbessed-loofcing  spots  may 
be  observed  on  removing  the  bark  ;  and  if  the 
'  f  tree  he  otherwise  healthy,  and  its  foliapro  luxuri- 
I   ant,  the  sap- vessels  of  the  affected  part  will  be 
{  foond  ohaiged  with  inert  and  morUdfy'Seeveted 
rosin.   In  a  more  advanced  stage,  the  outer  rind 
of  the  bark  is  slightly  discoloured,  the  rosin  ex- 
udes to  the  exterior  of  the  bark,  and  the  cortical 
layers  beeome  Uisteied  and  fie.  When  the  dis- 
'    ease  is  virulent,  it  encircles  the  branches,  stops 
I    tbe  circulation,  and  occaFion^;  the  death  of  all  the 
{    portioitt  of  the  branches  exterior  to  it  from  tbe 


stem ;  and,  in  some  instanoeSf  it  mskes  sndi  fright- 
ful havoc  upon  all  the  branches  of  a  tree,  as  to 

leave  nothing  but  their  stumps  and  the  stem ;  or 
eventually,  it  attacks  the  very  stem  itself,  and 
extinguishes  the  organism  of  the  whole  plant. 
In  its  milder  forms,  however,  it  does  not  encirde 
the  stein  or  branches,  but  permits  the  sap  to  ari?e 
and  the  cambium  to  u.sccnd  upon  part  of  the  eir- 
cumfereuce  ;  and  in  these  instances,  the  trees 
attadked  bj  it,  if  otherwise  healthy,  oontlnne  to 
have  a  vigorous  growth.  "  In  some  plantations," 
says  Mr.  Drummond  of  Perth,  "  the  disease  may 
be  seen  on  the  main  stem  of  individual  trues, 
whioh  oontinne  to  make  rapid  progress,  and  ap> 
pear  to  sustain  no  i^juiy  unless  at  the  part  af- 
fected. But  in  some  places,  such  is  now  its 
malignancy  that  the  whole  bark  becomes  dis- 
eased, and  many  young  plantations  totally  de- 
stroyed.** 

Sir  Ilumphrcy  Davy  found  depositions  of  car- 
bonate of  lime  on  the  edges  of  canker  on  apple- 
trees;  yet  he  made  only  very  genwsl  observa- 
tions, and  rather  hostily  inferred  firom  them  that 
the  dise:ise  is  occasioned  by  an  excess  of  alkaline 
or  earthy  matter  in  the  cambium.  Depositions 
made  by  a  sanious  canker  can  hardly  guide  a 
judicious  diagnosis  of  any  instance  of  dry  ean- 
ker  ;  a:nl,  cspcciallv,  d^'priBitinns  by  a  running 
caniier  lu  trees  of  a  muclLoginooB  nature,  cannot, 
with  any  propriety,  be  treated  as  indications  of 
the  nature  of  oanker  in  tress  with  acidulous 
juices.  Yet  the  copious  sanies  discharged  by 
canker  in  the  elm  is — on  its  onri  acennnt,  if  not 
in  connexion  with  the  disease  at  large — a  sub- 
jeet  of  very  eonslderable  interest ;  and  this  was 
examined,  with  chemical  precision,  by  Vauque- 
Ha.  This  liquid  is  nearly  as  transparent  as  wa- 
ter; in  some  instances,  very  slightly  coloured, 
and  in  others,  of  a  blaokish  brown  oolonr,  but  in 
all,  having  a  saline  and  acrid  taste.  It  deposits, 
on  the  sides  of  the  uloer,  a  soft  substance,  which 
is  insoluble  in  water.  The  bark  uvur  which  it 
flows  acquires  an  appearanee  like  that  of  dialk, 
becoming  white,  frangible,  crystalline^  slkaline, 
and  effervipflcent  with  acids  ;  and  its  crystals, 
when  examined  through  a  magi^ilior,  are  seen  to 
be  rhomboids  and  foor-sidBd  pr&ma.  Whw  the 
liquid  is  discharged  in  large  quantities,  the  slkar 
line  deposit  a-SBume^  a  somewhat  stalnctit'ic  form  • 
and  when  it  has  a  dark  colour,  the  bark  becomes 
blackish,  and  appears  as  if  coated  with  varnish. 
The  dai^-oohNued,  dimj  doposit  is  found,  by 
analysis,  to  consist  of  carbonate  of  potash  and 
ulmin, — the  latter  a  proximate  principle  pecu- 
liar to  the  elm,  yet  very  nearly  identical  with 
the  humus  whioh  forms  eo  huge  and  importont 
a  constituent  of  fertile  soil ;  and  the  white, 
crystalline,  chalky-looking  matter  is  found  to 
consist  of  60*6  per  cent,  of  v^table  matter, 
34  S  of  esibonate  of  potash,  9rO  of  oarbonate  of 
lime,  and  0^  of  oarbonate  of  magnesia. 

The  causes  assigned  for  canker  have  been  very 
various  and  conflicting,  and  the  subject  of  much 
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controverey,  both  friendly  and  acrimoolous ;  and 
even  exuitiug  causes,  but  especially  aggravating 
causes,  are  probably  several  in  number,  diversi- 
fied ill  their  mode  of  eefeioii,  aad  mtudi  oontroUed 
by  the  peculiarities  of  climate,  soil,  culture,  spe- 
cies, and  nfre.  Some  phytologists  think  that 
caaker  is  occasioned  whully  by  coldness  and 
ohurliduMis  of  diiiiAle ;  oUiert  regard  it  as  « 
topical  disease  in  the  parts  immediately  affected, 
brought  on  by  some  bruise  or  other  injury,  and 
exa.sperated  by  an  unhealthy  sap,  consequent 
upon  anfitvoaiableneM  of  eituatioiit  foil*  and  eiil> 
ture ;  others  view  it  as  an  effect  of  the  lodgment 
of  minute,  parasitic  fungi,  growing  from  spores 
either  taken  up  from  the  soil  through  the  spon- 
giolea,  or  reoeived  from  diffiidoii  througli  the 
atmosphere  into  cracks  or  wounds  in  the  baik ; 
and  others  think  that  it  is  a  disease  in  the  oon- 
stituti  n  vT  whole  organic  system  of  item,  that 
it  springs  from  a  vitiated  wad  peoouit  state  of 
aU  tiie  juices,  and  that  it  will  again  and  again 
break  out,  independently  of  rmy  external  injury 
or  agency,  so  long  as  the  juices  continue  to  be 
unaltered. 

Tlia  notion  that  coldness  of  climate  is  the  sole 

cause  of  canker,  does  not  inchuie  the  infln^'nee 
of  bruises^  in£  l  t^;,  bad  culture,  and  unfavourable 
soil,  but  merely  regards  th»e  as  anoUlaiy  or  ag- 
gravating caosei^  unable  of  themselvea  to  die- 

velop  it  with  any  considorriblo  virulr'nce,  yet  in- 
creasing the  power  of  the  one  grand  cause ;  and, 
thus  modified,  it  was  propounded,  six  years  ago, 
by  Ifo.  Pearson  of  Kinlet  in  the  Oardener'k  Qa> 
zette  and  the  Quarterly  Journal  of  Agriculture, 
and  afterwards  defended,  in  the  former  of  these 
periodicals,  throughout  a  long  controversy.  "  For- 
mer! j,**  says  Hr.  Pearson,  ''it  appeared  singnlar 
to  mc,  when  I  read  the  pmctice  of  various  au- 
thors on  thn  cure  of  ctinkir  iu  fruit-trees,  that 
they  always  blamed  the  subsoil ;  yet  the  subsoil 
of  every  altaation  variea  as  mndi  as  the  superin- 
cumbent soil.  One  blames  cold,  dayey  rotch, 
while  another  blames  sandy  rotch ;  a  third  does 
the  same  with  day,  while  a  fourth  blames  the 
sand;  and  the  iwevention  of  the  roots  penetrat- 
ing those  various  subsoils  seems  to  be  the  pana- 
cea for  all  the  cankering  evils  of  these  various 
situations;  but  is  it  not  singular  enough,  that 
the  oankering  natter  thoold  be  towod  in  every 
subsoil  in  the  kingdom,  or  wherever  a  gardener 
chooses  to  stick  in  his  «?pade  ?  The  mystery  is 
solved  at  once  when  we  come  to  consider  the 
withering  and  penetiating  power  of  the  weather 
on  spongy,  nnripened  wood.  Canker  proceeds 
:Uao  from  cuts,  bruises,  and  the  attacks  of  in 
sects  i  but  all  these  produce  insignificant  effects 
compared  with  those  of  the  atraosphevii  It  may 
appear  difficult  to  reconcile  the  abofe  theory 

with  the  canker  in  the  lareh  I  say  nny;  for  as 
there  are  times  when  the  atmosphere  hangs  be- 
tween deposition  and  e^n^ration,  that  is,  a 
lurking  atmosiphere  whioh  is  neither  oold  tnon^ 
to  freen^  nor  warm  enoa|^  to  send  off  the 


perabundant  m  -isture,  it  may  be  that  this  b  tlis 
time  in  wiuch  the  glands  of  the  tender  l«a-k  id 
unthinned  or  improperly  thinned  larches  b»- 
oome  afliMted.**  Hr.  I>riunmond  of  Perth,  who 
writes  expressly  on  the  canker  ia  the  larch,  and 
who  cont'  n  1:^  that  the  sole  cause  of  it  is  an  tx- 
cess  of  cold  and  moisture  in  the  atmosphere,  says, 
''I  do  not  pretend  to  aoooont  tat  the  physical 
action  of  the  climate  in  producing  the  disease'  ia 
the  plant.  Perhaps  the  injury  the  foliage  sus- 
tains may  prevent  the  due  perspiration  uf  the 
phmtk  and  the  fluids  may  be  d^ved  of  their 
proper  aerial  nourishment  necessary  for  the  cir- 
culation, or  a  moist  and  an  excessively  cold  atmo- 
sphere may  act  upon  the  open  texture  of  the 
bark,  when  the  veoBeb  are  Aill  of  wKp,  in  ths 
same  manner  as  it  acts  on  and  destroys  certain 
bulbous  roots."  "  The  canker,"  says  Mr.  Drum- 
in  ond  elsewhere,  when  stating  the  grounds  of  his 
opinion  as  to  the  eanse  of  !t»  **  is  InvaciaUy  to  be 
found  in  ezeem  in  the  immediate  vicinity  of 
water,  marshy  rrronnd,  on  all  cold  retentive 
soils,  and  in  situations  where  hoar-tiroet  prevaik 
Among  trees  planted  on  the  sides  of  monntaini^ 
where  the  soil  and  a^oining  gronnds  are  dry, 
little  or  no  disease  if?  to  be  f  mnd  ;  but  it  is  quite 
common  on  elevated  situations  if  they  are  ex- 
posed to  fogs  or  the  vapours  arising  flram  damp 
or  marshy  ground.  I  have  observed  the  trees 
free  from  disease  on  a  limited  extent  of  mnrsb  v 
ground,  and  those  on  the  dry  ground  imouKU- 
ately  overhanging  it  in  a  diseased  state ;  which 
woidd  indioate  tfeAt  an  excess  of  moisture  at  the 
root  is  not  the  cause,  but  thrit  the  exhslations 
from  damp  ground  have  an  iiumediate  cunncxion 
with  it.  It  has  appeared  towards  the  east  coast 
in  aH  ita  vimlsnoe.  There  is  less  of  it  aa  yon 
proceed  to  the  west ;  and  in  Argyleshire,  where 
the  climate  is  more  tempomte  (being  removed 
from  the  iniiuenoe  of  the  east  winds),  and  where 
is  snperabnndant  atmoqihals  moisture^  Uie 
woods  are  comparatively  free  fi^>m  the  disease, 
but  which  would  have  been  either  dead  or  dying 
in  similar  situations  in  this  part  of  the  country. 
These  observations  tod  me  to  oondnde  thai  a 
moist  climate  is  not  alone  the  cause  of  the  dis- 
ease, but  that  it  is  produced  by  an  oioom  of  oold 
and  moisture  in  the  atmo^here.** 
Opinions  as  to  fitngi  being  the 
are  exceeding  various  and  conflicting.  Minute 
parasitic  fnn^i  unquestionably  attend  most  in- 
stances of  canker,  and  sometimes  exist  ia  such 
myriads  as  to  impart  a  peoaBar  tfnge  to  the 
whole  stem  of  cankered  trees ;  but  mtf  diflereot 
fun^i  attack  f^iflferent  specio^;  of  trt'C?.  wveral  kinds 
sometimes  attack  the  same  species,  and  possibly 
some  are  either  oansss  or  aggratalloni  of  canker, 
while  most  are  merely  innooooaa  effects.  Tlte 
stromatosphseria  multiceps  so  commonly  and 
greatly  abounds  on  cankered  pear-trees,  particu- 
larly on  the  jargonelle,  the  Windsor,  the  swan's 
<gg^  th«  flommar  beigsnol)  and  the  autumn  ber- 

gemot  Tarintiss^  and  seeming  to  make  their  yom^ 
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tboots  MEkd  even  their  older  ImnohM  die  away 

toward  the  extremity,  that  it  lias  been  regarded 
hy  8ome  close  observers  as  the  sole  canso  of  th'.ur 
cauker;  a  kind  of  fuu^s  totally  diiTuront  froiu 
thb  Moompeniea,  and  ha*  been  thoo^i  bj  eome 
pneoDS  lo  ronee,  precisely  similar  symptoms 
of  canker  in  apple-trees ;  and  minnte  fungi  of 
▼arioas  kinds,  particularly  of  the  genera  olado- 
■porinm,  antennaria,  and  hohninthoeporiiUD,  in- 
verieUy  eeoompenj  onnker  in  the  larch-trees, 
and  are  sometimes  so  prodigiously  abundant  as 
to  give  the  trees  the  appearance  of  being  coated 
with  toot  Bat  two  of  the  moit  diitiiigalahed 
fungolognle  in  Britain,  after  cloeely  examining 
specimens  of  cankered  larch,  expressed  a  decided 
opinum  that  the  {oesenoe  of  the  fungi  was  not 
the  oftOM  bat  n  flonseqnenoe  of  the  dieeeae,  end 
was  probebfy  ooeesioned  by  tbe  exudation  of  tur- 
pentine ;  and  one  of  the  t\\  ^  —Sir  W.  J.  Hooker 
— remarked,  "Diseased  trees  exuding  moisture, 
or  even  in  moist  seeaons,  instead  of  having  a 
dean  bark  or  foliage,  are  very  liable  to  the  at- 
t:iclc9  of  various  funrr:  ;  bnt,  npvertheless,  they 
do  not  seem  to  afford  a  proper  humus  to  bring 
them  to  a  state  of  perfection.  I  have  often  ob- 
•erved  this  to  aiiae  again  from  a  bed,  and  eq»e- 
dally  cold  and  wet,  state  of  the  soil." 

The  opinion  that  canker  is  occasioned  by  the 
weakness  of  a  tree's  constitution,  by  a  distemper 
in  an  to  jaioeii^  or  a  defieieney  in  ite  fiino- 
tional  energies,  and  by  a  consequent  inability  to 
imbibe  and  elaborate  sufficient  nourishment  for 
existing  organs,  and  sufficient  matter  for  the 
formation  ef  new  perta, — thia  opinion  makes 
very  ample  allowance  for  the  malign  influence 
of  bad  climate,  \»d  soil,  bad  cultivation,  bad  va- 
riety of  tree,  and  ail  sorts  of  accidents  and  unta- 
vomaUe  oireuntitanoM;  and,  aa  maintMned  by 
some  writer^  it  even  Meme  to  apeak  of  oonikita- 
tional  distemper  as  a  convenient  general  ex- 
pression for  Uie  operation  of  ail  kinds  of  con- 
odvable  oaoioa.  G.  W.  Johnaon,  Esq.,  who  ia  a 
strenuous  advocate  of  this  opiiuon,  enumenttes 
and  illustratts  most  of  the  causes  which  are  usu- 
al^ allied,  and  then  says,  *'AU  these  £sets  unite 
in  aiMiring  us,  that  the  eanker  ariaea  ftom  ibe 
tree's  weakness.  It  matten  not  whether  its 
energy  is  broken  down  by  an  unnatural  rapidity 
of  growth,  by  a  diqproportioned  excess  of  brauch- 
ee  over  the  mass  of  roots,  by  old  age,  or  by  the 
diaorganization  of  the  roots  in  an  nngenial  soil ; 
they  render  the  tree  iiicap:iMe  of  extracting  suf- 
hcient  nourishment  from  the  soil,  consequently 
incapable  of  developing  a  sufficient  foliage,  and 
therefore  nnalde  to  digest  and  elaborate  even 
the  scanty  sap  that  is  supplied  to  tliem." 

Both  soil  nnd  subTOil,  in  spite  of  the  assertion 
of  a  few  writers  to  the  coutiary,  appear  to  exert 
a  veiy  oonrideraUe  infloenee.  A  wet  retentive 
•nbeoil  does  not  permit  sufficient  aeration,  can- 
not perform  sufficient  di2;est!on,  and  will  not 
allow  a  sufficient  supply  of  perfectly  fresh  cle- 
menta  of  healthy  sap ;  and  tharefere  moat  aet 


V  net  alone  aa  a  reeorvoir  of  eankering 

vapours,  but  as  an  originator  of  irapoveritthing 
and  poisonous  juices.  A  deep  and  very  rich  soil 
giv4»  trees  a  plethoric  and  dropsical  habit,  and, 
hi  oonasqoenee,  oooaaiona  ao  powerfltl  a  predla- 
position  to  canker,  that  a  cure  for  this  disease  in 
an  orchard  has  sometimes  been  found  in  the  sim- 
ple process  of  wheeling  away  one  stratum  of  the 
soil,  and  dihiting  the  remidning  stratnm.  If 
a  subeoU  dther  be  ill-drained  or  consist  of  fer- 
ruginous gravel,  or  if  a  soil  be  clayey  and  not 
kept  wdl-drained  and  porous,  all  trees  which 
grow  npon  it,  but  eepedally  frnlt-treeo,  are  ex- 
ceedingly liable  to  faeeome  oankwed.  A  soil 
exhausted  by  long  croppinfr,  or  charged  with  the 
sporidia  of  accumulated  growths  of  minute  epi- 
phytic fungi,  is  peculiarly  unfrvowaUe}  and 
hence  an  old  worn-out  <Hrohard,  if  replanted  with 
fruit-trees,  ia  almost  certain  to  coTnmunicate 
canker  to  even  the  most  vigorous  young  plants 
wliidi  can  be  adeoted.  A  cold  situation,  fre- 
quency of  raw  fogs,  and  the  vernal  prenienoe 
of  piercing  nnd  moint  rnst  winfl-:,  seem  to  be  the 
principal  cankering  elements  in  climate.  Inju- 
dicious pruning,  bruises,  damage  to  the  bark, 
and  all  similar  aoddenta,  if  thej  do  not  originate 
canker,  seldom  fail  to  aggravate  it.  The  young- 
est and  most  vifon»n«i  hrch-trf'efi  appear  to  bo 
more  subject  to  canker  than  the  older  and  less 
Tigorona;  yet,  with  thia  ezeeption,  the  oldest 
trees  of  any  species  growing  in  one  group,  or  in 
one  set  of  circumstances,  whether  they  be  tim- 
ber-trees or  fruit-trees,  are  more  frequently  at-- 
tadced  than  tbe  Tonnger.  1!keea  of  every  age 
are  liable  to  canker ;  but,  as  a  general  rule,  all 
become  increasingly  liable  as  they  advance  in 
age,  and  particularly  such  aa  have  had  a  vigor- 
ous growth  in  their  yonth.  AM  grafting  varie- 
ties of  fruit-trees,  also,  beooroe  mem  and  more 
cankerable  as  they  multiply  in  reproduction,  till 
they  eventually  acquire  such  an  accumulation 
of  peooant  humonr  aa  to  be  oontinnally  diaeased, 
and  no  longer  propagable.  The  scions  of  an  old 
variety  of  fruit-tree  merely  multiply  an  aged  in- 
dividual;  and  though  they  acquire  temporary 
vigour  from  the  young  and  atimnlating  sap  of 
the  stocks  on  wldeh  thqr  are  grafted,  they  be- 
come, in  n  fpw  years,  as  cankerable  and  decrepid 
as  the  parent  tree.  The  golden  pippin,  the  old- 
est variety  of  the  apple-^ree  at  present  cultivated, 
is  more  freqmntlymid  aaverely  attacked  by  ean> 
ker  than  any  other  variety  **  I  do  not  mean  to 
assert,''  says  Mr.  Knight,  "  that  there  ever  was  a 
time  when  an  apple-tree  did  not  canker  on  ua- 
fitvonraUe  aoila,  or  that  highly  cultivated  varie- 
tie=i  'ivnre  not  more  generally  subject  to  the  dis- 
c  tse  than  otliers,  where  the  soil  did  not  suit 
them,  liut  I  assert,  from  my  own  experience 
and  obaervatikon  vrltfain  the  faMt  twenty  yeare, 
that  this  disease  becomes  progressively  more  fa- 
tal to  each  variety  as  the  ago  of  that  variety, 
beyond  a  certain  period,  increases ;  that  all  the 
virietiea  of  the  apple  which  I  have  found  in  the 
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catalogues  of  the  middle  of  the  seventeenth  cpn  ' 
tury,  are  unpruductive  of  fruit,  aod  in  a  state  of 
debility  and  decay." 
The  sap  of  a  cankered  tree  aoqaint  «a  evdees 

of  alk:\Hnc  or  ptiline  matter,  in  consequence  ap- 
parently of  the  power  of  its  roots  to  select  suit- 
ttUe  food  becoming  enfeebled.  M.  Saunore 
fottiid,  in  the  course  of  hie  esperimente,  that,  oik 
account  of  their  losing  their  scns5tivenc53  nnd 
energy  neoeasary  for  selecting  or  rejecting,  the 
roots  of  plants  gruwing  in  saline  solutions  ab- 
torbed  the  laigMt  pn^iortioM  of  ndh  nHs  as 
were  injurious  to  their  health.  Tlius,  when 
polygonum  persicaria  and  bidens  cnnnabina  were 
grown  in  a  solution  of  acetate  of  lime,  sulphate 
of  woim,  and  cUoiide  of  lo^iim,  tb^  wholly  re- 
jected the  acetate  of  lime ;  but  when  grown  in  a 
solution  of  acetate  of  lime  and  sulphate  of  cop- 
per, they  abundantly  imbibed  both  of  theee 
laltt ;  yet  tiie  nlphate  of  copper  ww  ftond  to 
be  more  deleterious  to  them  than  any  other  nit 
employed  in  the  experiments.  The  proportions 
of  the  salts  absorb^  in  the  former  of  the  two 
Mlationa  were  ilx  per  oent.  of  sulphate  of  eoda, 
and  ten  of  the  chloride  of  sodium ;  and  the  pro- 
portions in  the  latter  were  thirty-four  of  the  sul- 
phate of  copper  and  thirty-one  of  the  acetate  of 
liiM.  Now  niote,  though  in  a  less  degree,  will 
be  debilitated  by  an  ungenial  soil  as  <%rtainly  aa 
by  a  solution  of  powerfully  deleterious  salts,  and 
will  in  oonsequenoe  absorb  soluble  alkaline  mat- 
ten  in  the  soil  with  ineretsing  facility  of  imbibi- 
tion and  diminiihing  ability  of  discrimination  ; 
and  while  the  roots  will  cither  thus,  or  by  the 
weakening  effects  of  canker  inflicted  by  other 
causes,  cease  to  make  a  healthy  performance  in 
taking  up  liquid  noorisfaBsnt  from  the  soil,  die 
leaves  of  the  di  bilitated  branches  will  become 
dimiaished  in  at  once  enerjTT,  fiize,  and  number, 
and  will  fail  to  effect  a  suthcient  elaboration  of 
the  s^»  for  its  eonvenioik  into  healthy  ottiblini. 
The  sap  which  ought  to  feed  all  existing  organs 
and  to  ail-ird  matter  for  the  formation  of  new 
ones,  is  thus  at  once  deficient  in  quantity,  dete- 
riontsd  in  qualify,  and  ilMipsted  In  phyOlne 
elaboration ;  and  it  therefore  oorrodes  in  the  iras- 
cular  systein  of  the  trefl,  and  throws  out  the  pe- 
culiar crystalline  deposits  which  constitute  so 
singular  a  symptom  of  toma of  tha  wwtt  kinds! 
of  canker. 

The  preventioTi  and  CTir*>  of  C4inlter  ar^  n<»ce8- 
sarily  various,  and  must,  in  any  one  instance,  be 
dirseted  agafaut  the  speoial  finiBB  whieh  tiw 
disease  assumes,  or  the  particul:^  cause  by  which 
it  is  ercited.  If  coldness  of  climate  be  the  only 
cause  which  oaa  fiorly  be  assigned  for  it  in  any  par- 
tioabr  orohaid,<oovwing  with  glass  Hi  the  (Aief 
preventive,  and  this,  of  course,  can  be  applied  to 
only  a  few  wleet  wf\l]-tree8.  If  funai  cnn,  in  any 
instance,  be  regarded  as  a  chief  exciting  cause,  a 
proper  remedy  might  probably  be  the  free  use  of 
the  knife,  and  a  sabssquent  oopions  washing 
with  oaustio  lima  water.  If  pletfaorio  ot  dioptip 


eal  habit  seem  to  be  forming,  or  hnve  alreidy 
formed,  one  of  the  main  roots  of  the  tree  umy  be 
removed,  and  an  admixture  of  poor  loam,  siutdf 
mould,  or  e?an of  drift  sand  or  any  other  dilitiif 
matter,  may  be  worked  into  the  ?<jih  A  cultivat  t 
of  Devonshire,  whoso  opinions  are  recorded  by 
Mr.  Marshall,  believed  canker  to  be  caused  hj 
ezcessive  Ibrtility  in  the  soil,  or  a  too  abundsot 

"  dressing "  about  the  roots,  and  regarded  th* 
application  of  cfimmon  river  sand  to  the  roots  as 
an  infallible  remedy,  if  mere  weakness  of  coi- 
Btitirtion  or  deAot  of  fbnotiand  energy  appnr  t» 
be  the  cause,  while  no  one  kind  of  exciting  in- 
fluence can  be  detected  or  inferred,  a  very  effi- 
cient remedy,  known  by  experiment  to  induce  % 
eomplete  cure,  is  to  out  away  all  tlM  inlbetsi 
parts,  and  make  a  jndidona  pruning  among  the 
remaining  branchee;  and  even  if  such  exciting 
droumstances  as  on&voarable  chmate,  nagenisl 
soil,  or  pravioos had eoltars «an  ha  detastBd,M 
ezodlent  effect  may  ba  prodncsd  by  the  giaddil 

sawinp;  and  cutting  awfiy  of  exul)Crant  or  wipfT- 
numerary  shoots  and  boughs.   "  If  canker  ih  a 
frvit-tree  is  a  oonsBqaenoe  of  old  a^pe,"  mjt  .Mr. 
Johnson,  "it  is  probabfy  a  prsmatare  aenilitj. 
induced  by  injudicifus  management,  fer 
few  of  our  varieties  are  of  an  age  that  iusurei  to  i 
them  daorspitttdeL  I  have  never  yet  known  a  j 
tree,  unless  it  was  in  the  last  stage  of  decay,  that 
could  not  be  recovered  hv  caving  it  inore  air  and 
light,  by  careful  heading  in,  pruning,  improve-  ^ 
ment  of  the  soil,  and  cleansing  the  baik.  If  the  > 
soil,  by  its  ungenial  character,  indnoes  Ihe  < 
di=ica?e,  the  obvious  and  only  remf  dj  is  its  ame- 
lioration ;  and  if  the  subsoil  is  the  cause  of  the 
mischief,  the  roots  must  be  prevented  striking 
intoit  In  all  eases,  it  is  the  bmtpimoties  ton- 
move  the  tap-root.    Mary  orchardists  pave  be- 
n«^ath  each  tree  i\-ith  tiles  lUid  broken  brick*, 
if  the  trees  ore  planted  shallow,  as  they  ought  to  , 
^  and  the  soifiwe  kept  dttlyliertile,  there  is  nst  | 
much  danger  of  the  roots  striking  into  the  woree 
pn«turf»g^e  of  the  gybsoil,"    A  method  of  plaster- 
ing cankered  trees  with  a  preparation  of  oow-  ^ 

a  vast  sensation  about  half-a-oentury  ago,  aol  ^ 
was  rewarded  by  a  parliamentary  pnrant  of  mnnt  T : 
but  it  was  afterwMtla  shown  by  Mr.  Knight,  una 
Is  now  gMMiany  hoBsfad,  to  haws  heanapieoi , 
of  sheer  qanokary.   Other  persons  laooKonti 
and  many  snoc^sfViUy  practise,  the  remoral  of 
all  decayed  or  exuviated  bark,  and  the  applica- 
tion of  variOQS  lic^uid  washes,  sneh  as  a  sohtiiia  | 
of  oommoB  lall^  or  a  diluted  liquid  compooad  | 
of  cow-dnng,  soap-suds,  and  urine.    When  an*  | 
brtiise  or  other  tigoxy  is  inflicted,  of  a  kind  hkeSj  i 
to  ittdnoe  w  de^do|>  eankar,  a  ineoa  of  JMag  j  | 
bark  from  another  tree  mi^lii  ha  asaetly  fitted  ' 
into  the  exci^-idii  in  the  same  manner  as  in  the  ; 
operation  of  budding.   The  grand  preveatiTeof  | 
canker  in  larch  is  to  select,  for  plantations,  iseh 
situations  and  soils  aa  shall  not  salgaot  the  tnci  ,^ 

tol^fBhinnd  ooidBem  and  miiiiaBaj— Anwi     '  I 
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Ut.  JUluM,  Mr.  Drvnmandf  and  Mr,  Pmrson^ 
in  Quarterfy  Journal  of  AgrieuUurtj-^n*  Canker 

Cotitrorrrs^  tu  tfte  Gardeners  Gnzftte.  —  Keitli's 
Botanical  Lexiowt. — AfarJutWs  Rural  Economy  of 
the  Wed  of  En^nd, — LoudorCe  Oardener^g  Maga- 
sim^ — Memoin  of  the  HoriicuUural  Soeiity. 

CANKERED  GRAIN.  Wheat  affected  with 
pepperbraad.  3ae  U>o  Mtiotet pAPPsuiuiro  and 

OANNA.  A  genas  of  oraMnente],  eT«rgMen» 

herbaceous,  tropical  plants,  forming  the  type  of 
the  natural  order  Oannese.  This  order  ia  very 
nearly  allied  to  that  whioh  oontains  giuger,  oar- 
daauMii,  iedoM7,  tormerie,  and  oIlMt  aroiBntie 
pUnts ;  hut  though  antinly  resembling  that  or- 
der, scitamineiB,  in  appearance  and  in  geographi- 
cal distribution,  it  diffurs  in  wanting  aromatic 
principle,  and  ia  two  miiivte  botaaioal  dumo- 
ters  <^  iks  parCa  of  fructification.  The  genua 
canna  comprises  no  fewer  than  nearly  forty 
known  tpeoies,  ail  of  which  have  been  introduced 
to  tba  gardent  of  BiUain;  and  it  ia  highly  and 
juiUy  oelebrated  for  the  great  beauty  ci  ita 
flowers.  The  Indian  species,  Canna  Indica,  grows 
naturally  in  both  the  East  and  the  West  Indies, 
and  waa  Introdaoad  to  Britdn  ia  1670,  and, 
though  loqg  veiyoommon  in  greenhouses,  con- 
tinues to  possess  the  fame  of  one  of  the  most  benn- 
tiful  fluwering-i^anta  known  to  the  florist.  Its 
popular  aaine  is  Tndiaa  thot ;  and  this  name  al- 
ludca  to  the  ruundnen  and  hardneta  of  its  seeds. 
It?  roots  are  thick,  fleshy,  tuberous,  and  divided 
iutu  many  irregular  knobs ;  its  stem  rises  to  the 
height  of  from  two  to  four  feet,  and  is  encom- 
passed bjtlM  broad  l«Uyfi»otetalktof  thakavaa; 
its  leaves  arc  produced  in  a  disorderly  manner 
from  the  crown  of  the  roots. — they  at  first  are 
twisted  like  a  horn,  but  afterwards  become  ex- 
panded, and  an  nearly  a  Ibot  in  kngth,  and  five 
inches  across  the  middle,  gradually  diiniuishing 
in  breadth  toward  each  end,  and  terminating  in 
a  puint, — and  they  have  many  large  transverite 
▼eina^  nuuiing  from  the  midrib  to  ^  edges;  its 
flowers  are  produced  in  loose  spikes  at  the  upper 
part  of  the  stem,  and  consist  each  of  one  petal, 
3ut  nearly  to  the  bottom  into  six  slender  seg- 
ments, tbe  upper  three  of  whIoh  are  the  broadeet 
and  of  a  bright  scarlet  colour,  while  the  other 
three  are  narrower  and  have  a  mixture  of  a  paler 
colour ;  and  its  fruit  is  a  capsule  which  opens 
lengthwaja  into  tluee  ceDs,  filled  with  toond, 
hard,  biaok,  shiiung  seeds.  This  plant  properly 
flowers  in  June  and  July ;  but,  when  properly 
managed,  it  always  flowers  again  in  winter  and 
spring;  and  it  oan  easily  be  so  treated  as  to 
flower  during  the  greater  part  of  the  year.  It 
ri'^i'ds  during  winter  thi]  hnat  cither  of  a  hot- 
huuse  or  of  the  warmest  nook  and  degree  of  the 
gresnlMmse ;  yet,  in  snmttary  can  be  plaoed  with 
toodar  «zotifl%  in  a  sheltered  situation  in  the 
open  air,  and  has  even  been  suocpssfully  trLatcd 
as  if  it  were  half-hardy.  The  Hindoos  make 
nttiHaasaaad  other  ornaments  of  its  seeds.  A 
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▼ariety  of  it  called  the  spotted,  C.  /.  tfiacidaia, 
carries  reddish-yellow  flowers. — ^The  lofty  and  the 
broad-leaved  species,  C.  exc-elm  and  C  hit i folia, 
the  former  carrying  scarlet  flowers,  and  the  lat- 
ter pink-coloured  flowers,  were  introduced  from 
Braail  in  IfiSO^  and  nsoaUy  graw  to  the  height  ef 
reepectivply  sixteen  and  ten  feet.  The  other 
species  grow  to  heights  varying  from  two  to  six  I 
i&at ;  most  carry  scarlet  or  crimson  •  coloured 
flowers,  and  some  carry  flowere  of  yellow,  oar* 
mine,  brown,  orange,  and  reddish-yellow  colour ; 
and,  with  scarcely  an  exception,  they  are  very 
deddodly  handsome.  The  eOrtahle  species,  C. 
edicHi^  is  cultivated  ia  Vm  aa  aa  eseolent, 
and  nay  possibly  be  capaUe  of  cultivation  in 
the  open  ground,  in  the  extreme  south  of  Eng- 
land, This  species  was  introduced  Irom  Peru  in 
1810;  aad  aaothar  eseolent  speoiee,  C.  muUntOj 
was  introdnoad  from  South  America  in  ISSfi* 
These  two  species,  and  indeed  the  whole  genus, 
possess  a  very  close  relationship  to  the  airow- 
root  plants. 

CANNABIS.  SeeHav. 

CANT£K  SeeAxBix 

CANTS&BU&Y  BKLLS.  See  Bsu.ru>wsB.  , 
0A19THABIDB&  The  nama  of  a  kind  of  fly,  | 
—the  CantharU  tmeottria  of  QMAoy,—Meloe 

rc-iira/uria  of  Lincfcufi — L'fffd  ^'^"icatoria  of  Fabri- 
cius  i  belonging  to  the  family  of  the  Trackelidet. 
They  are  vsiy  oommon  in  Spain,  Italy,  and  France, 
where  they  are  ibaad  in  large  families  on  the  asii, 
lilac,  viburnum,  &c.  Their  body  is  from  r>  to  10 
lines  long  ;  the  feelers  are  black,  setaceous,  com- 
posed of  12  articulations ;  the  elytra  long,  flex- 
ible, of  a  shining,  geiden  green,  and  the  tarws  of 
a  deep  brown.  Their  odour  is  strong,  p>enetrat- 
ing,  ppculiur,  and  unpleasant;  their  taste  ex- 
tremely acrid;  their  powder  is  of  a  brownish- 
grsy,  intermizsd  with  diining  particles  of  a  me- 
tallic  green  colour.  According  to  Robiquet,  they 
contain,  with  several  other  ingredients,  a  pt»cu- 
liar  substance,  called  catit/turuUn.  These  insects 
are,  of  all  the  TOsimting  sobstaaees,  those  wliioh 
are  most  commonly  used.  Their  action  is  prin- 
cipally confined  to  the  sVin  ;  however,  their  ac- 
tive principles  may  be  absorbed,  and  cause  sen- 
ons  aooidents.  The  application  of  a  blister  is 
often  followed  by  strangury,  hsematuria,  pria- 
pism, &c.  Taken  internally,  thev  act  as  the  most 
energetic  acrid  poison;  ih»j  produce  irritation 
Ml  tiie  intsstinee,  and  eqieoiallyaffMt  the  genito- 
urinary organs,  which  they  stianlate  violently. 
In  certain  disorders,  they  are  administered  in 
small  doses,  as  powerful  stimulants.  The  modi' 
dne  is  of  a  tery  dangerous  oharaoter,  and  its 
use  requires  the  greatest  caution  on  the  part  of 
the  physician.  Several  species  of  blistering  fly 
are  found  in  the  United  States,  some  of  which 
are  more  powwftd  tiban  IIm  Spanish  fly.  In 
terinary  practice,  cantharides  form  the  chiefly 
active  ingredient  of  all  the  host  blist( tf,  whether 
uaguent  or  liquid;  and  they  are  also  adminis- 
tsMd  latesaa]^,  ia  very  small  doaas,  a»  a  rsmedy 
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for  glanders  and  ibr  extreme  debility.  See  the 

articli  s  Blisteii  and  Glaicdkbs. 

CANTHARIDIN.  The  veacating  principle  of 
the  ctintharides,  or  Spani^  fljr ;  it  is  white,  in 
small  crystalBne  soalesy  Ineoliilile  in  wtMit  and 
cold  alcohol,  soluble  in  ether,  boiling  oUb  and  al~ 
cohol,  from  which  it  precipitates  by  cooling.  The 
vesicating  properties  could  be  extracted  from 
caatharides  by  oil  of  taTpentlne,  and  probebly  a 
satisftotory  ointment  be  prepared  by  merdjemr 
porating  the  oil  of  turpentine  nt  a  modente  tem- 
perature. 

CANVAS  SHEDS.  Tarpaulin  sheds  for  affiwd- 
ing  shelter  to  sheep.  They  are  particularly  valu- 
able in  bleak  highland  district'^  whrre  timber  if? 
scarce  and  high-priced ;  and  can  be  maintained 
in  even  woodland  districts,  at  a  less  cost  than 
timber  eheda  Baeh  nay  be  formed  of  tight  and 
closely-woven  tarred  ranvas;  it  may  made 
about  two  yarda  wide,  and  about  forty  yards  long, 
or  of  any  length  to  correspond  with  the  princi- 
pal Iblds;  it  may  be  ereeted  along  a  etone-waU 
of  about  6|  feet  high,  so  as  to  have  the  wall  for 
itfl  back,  and  may  easily  be  made  water-tight 
along  its  line  of  junction  with  the  edge  or  sum- 
rait  of  the  wall}  it  may  be  ereeted  and  made 
firm  with  eommon  posts  and  head -rails,  one 
range  of  posts  being  placed  along  the  back,  an- 
other range  placed  along  the  front,  and  the  lat- 
ter only  three  feet  high,  and  multitndinously 
oonneeted  with  the  former  by  transverse  head- 
rails  or  very  slender  rafters ;  it  may  be  tied  at 
so  very  many  points  to  both  the  longitudinal  and 
the  transverse  head-rails  as  to  offer  perfeet 
sistance  to  any  force  of  wind  which  might  other- 
wise raise  or  disturb  it ;  and  it  may  be  pr  yvid<  d 
along  the  back  with  simple  nck»t  for  holding 
the  sheep's  food.  A  i^ple  eonlrlwioe  like  this 
will  keep  sheep  enoeedinglj  snug  amid  the  storms 
of  winter ;  it  would  be  of  great  value  during  the 
sheep-shearing  season,  in  a  rainy  district ;  and 
something  similar  to  it  might  be  eminently  ser- 
viceable for  sheltering  cattle  on  the  grass-farms 
of  Skye,  and  of  similar  bleak  feeding  distrieto  of 
the  Hebrides  or  the  Scottish  Highlands. 

CAOUTCHOUC.  A  vegetable  principle  exist- 
ing in  the  milky  Joioea  of  many  genera  and  spe- 
cies of  plants ;  and  hence  there  may  be  several 
varieties  of  it.  It  is  ol)tuined  from  the  S/'pfionia 
datiioaf  S.  CahueJiu  of  8.  America;  Artocarpus 
ineimj  integrifolia  of  the  West  Indies;  Unuia 
elcutioa  of  Sumatra  and  Java ;  Fxcus  efaxtica,  re- 
h'fjf'om.  indica,  &c.,  of  the  East  Indies ;  farther 
from  the  C<mlUlya  dfutica,  Cecro^ia  iteltala^  Hip- 
pom§»$  M^omMmh.  It  exists  in  the  milk  of 
many  Euphorbiaoese,  PapaveraoesQ,  in  Lactuca, 
Asclepias,  Lcontodon.  &c.,  &c.  When  any  of 
these  plants  is  incised,  there  exudes  &  milky 
jaiee^  whieh,  by  esposwe  to  the  air,  gradoally 
lets  fall  concrete  caoatohouo.  The  juice  is  pale 
yellow,  thick,  and  similar  in  cream  ;  its  odour  is 
sourish  and  putnd;  specific  gravity  =  V01174; 
n-hen  ^read  in  tUn  kyen  en  a  solid  body  it 
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soon  beoomes  soBd  oaontehono,  amonntmg  4e4ft  | 
per  cent*  of  tiie  wei^t  of  the  juice.  Faraday's 
analysis  of  the  juice  gave,  caoutchouc  317;  alba- 
men  1*9 ;  a  bitter  nitrogenous  matter,  solaUe  in 
water  and  aloohol,  and  predictable  by  nitrate  ef 
lead,  7*13  ;  a  substance  insoluble  in  water  and 
alcohol  2-9;  water  with  a  littl"  froe  acid  "»6  37. 
The  caoutchouc  floats  in  it  in  globules,  and  it  is 
immediately  oongeeled  by  heal  or  aknhol;  the 
particles  deposit  by  standing;  it  is  mienillie  In 
aill  proportions  with  water. 

Oaoutohouo  has  a  pale  yellow  colour,  and  is  . 
deslatate  both  of  taste  and  emdl*   The  Uaek 
colour  of  caoutchouc  is  owing  to  the  method  ef 
drying  it  after  it  has  been  spread  upon  moiTld"; 
by  exposing  it  to  smoke,  after  each  successive 
coat.   At  32**  it  is  hard,  and  has  little  elasticity, 
but  when  heated  to  60^  or  70*,  beeemee  eoft  and  ' 
pliable  like  leather,  is  e.tceedinjr  elastic  and  ad- 
hesive ;  and  cannot  be  broken  without  oonaader-  ^ 
able  foroe.  [ 

OaoatahoQO  Is  huolnble  in  water,  aloohd,  ji 
acids,  or  alkalies ;  by  long  b<iiling  in  water  it 
softens  and  swells  up,  and  is  then  acted  <m 
with  greater  facility  by  different  menstrua,  bat  | 
when  exposed  to  the  air,  it  resomea  ita  Ibrmsr  •  \ 
state.   Caoutchouc  is  slightly  soluble  in  ether.  [ 
Dilute  acids  do  not  act  upon  it.    Sulphuric  ;i 
acid  dissolves  it  after  long  d^;estion  w^ithout  || 
forming  tannin ;  when  heat  is  applied,  it  is  eon- 
verted  into  a  terebinthic  mass.    It  is  rapidly 
acted  on  by  fuming  nitric  acid,  nitric  oridc  ^ndng 
evolved.   Muriatic  acid  does  not  atfect  it.    It  is  ■  i 

I 

not  attacked  by  gases,  saoh  as  ehlorine,  snlphn-  j  \ 
rous,  fluosilicic,  but  eaoly  by  nitrous  vapours. 

When  heated  to  n  tf>mperature  of  about  248®,  it 
melts,  and  on  cooling,  remains  in  a  semifluid  ad^  > 
hcstre  state,  bat  when  exposed  to  the  afar  In  tida 
layers,  it  gradually  acquires  hardness.  When 
heated  sufficicntlj  in  the  air,  it  pmol?c?,  tri'^'insf  ;  j 
out  an  odour  which  is  not  disagreeable,  then  takt^  ' 
fire,  burning  with  a  strong  yellow  flame  and 
much  smoke.   When  pore  eaoutchouo  is  distil'  I  ] 
led,  there  passes  off  a  large  quantity  of  com)  u'*- 
tiblc  gas,  but  neither  carbonic  acid  nor  ammo-  ' 
nia;  if  impure  it  evolves  aU  these.   The  chief 
product  is  caootdrada  or  oaontehono  oiL 

Caouichouc  ihfDii'factnre. — This  department  of 
industry,  which  had  its  birth  but  a  few  years 
since,  has  grown  so  rapidly  and  eiihibited  such  a  i 
irariety  of  novel,  ingeniea%  and  nseAd  appUca-  j  | 
tions,  within  a  short  period  of  time,  that  it  may  [ 
already  take  high  Rtand  among  the  ancient  me- 
chanical arts,  since  lu  a  ^'ast  numlier  of  instances  , 
it  supersedes  the  use  of  woven  texturso,  leatbsr,  '  I 
&c.   Its  elasticity,  resistance  to  wear  and  tear  of  , 
surface,  to  chemical  reagentfl.  its  closenei*  of 
texture,  &C.,  are  (Qualities  which  will  insure  its  ' 
eminaiee,  as  soon  as  improved  meohaaifli  ibd 
enable  the  mannlkolaxier  to  throw  it  into  say  j 
req ' !  i  red  form .    We  can  now  observe  it  replacmf 
woven  goods  to  a  limited  extent ;  we  find  it  now 
made  into  alm  ost  every  possible  variety  of  leate 
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tfiowgh  far  ■arptwtng  the  httar  in  mort  ofitogoar 

litiee;  it  can  l>e  made  into  a  paper;  it  can  be  made 
of  anj  required  thickness  or  thinness ;  it  will  re- 
ceive white  and  coloured  grounds,  on  which  more 
ddiwta  Ubw  of  engnnriiig  utt  iiiipr«Med  tium  on 
any  kind  of  paper ;  articlet  are  made  np  from 
these  mat«riab  with  great  ease  and  rapidity  hy 
simply  cutting  out  and  cementing  pieces  togu- 
tlker  mora  firailj  Una  era  bo  effooted  by  the 
needle.  We  diiUngaisfa  two  kinds  of  OMnichouo, 
— the  common  mntc-nal,  and  that  Oompoood  ac- 
cording to  Goodyear  8  prooeaa. 

The  erode  nmteriel,  es  imporled  ia  ikiiuiy 
duredi,  fibrone  belli,  twisted  eoneretiottii  ohecse- 

lilco  cakps,  and  irr*">{jiilar  miipopo.  \h  Tnorc  or  logs 
impure,  and  sometimes  trnudulently  iuterstrati- 
ied  vitiieertliy  Better.  It  ie  deeiued  bj  being 
cut  into  emaU  pieces,  end  waidied  in  warm  water. 
It  is  now  dried  on  iron  trays,  heated  with  ptenm, 
while  being  <»urefuily  stirred  about  to  separate 
any  remainfaig  dirt,  and  is  then  passed  through, 
between  a  pair  of  ima  roOen,  under  e  etieem  of  | 
water,  whereby  it  gets  a  second  washing,  and  hr- 
comes  at  the  same  time  equalized  by  the  separate 
pieces  being  blended  together.  The  shreds  and 
evttingi  thus  hmiweted,  if  still  fool  or  hetero- 
frcncons,  nrc  thrown  back  into  a  kind  of  hopper 
over  the  rollers,  set  one-sixteenth  of  an  inch  apiirt, 
and  passed  several  times  through  between  them. 
TlM  htfe  end  thick  tehlee  of  the  gum  eie  slieed 
into  cakes  for  the  stationer,  and  into  sheets  for 
making  tapes  and  th roads  of  caoutchouc.  The 
thin  slices  constitute  what  is  called  sheet-caout- 
ehoao,  end  thefy  eerve  tolerebty  ibr  making  tubes 
for  pneumatic  apparatus,  and  sheaths  of  every 
kind ;  since,  if  their  two  edges  be  cut  obliquely 
with  clean  scissors,  they  may  be  made  to  oc^desoe, 
by  gentle  premure,  so  Intimately,  that  tiie  line  of 
junction  cannot  be  discovered  either  by  the  eye 
or  by  inflation  of  a  bag  or  tube  thus  formed. 
Sheets  of  caoutchouc  are  cut  into  oontinnuus 
tiweftds  by  highly  ingenioiu  maehinee.  The 
threads  of  caoutchouc  are  readily  pieced  by  par- 
ing the  broken  ends  ohHqtK  ly  with  scis':^r<?,  and 
then  pressing  them  together  with  dean  lingers, 
taking  care  to  admit  no  grease  or  moistme  within 
the  junction  line.  These  threads  must  be  de- 
prived of  their  elasticity  )ir>fnrp  thpj  rnn  he  made 
subservient  to  any  torsile  or  textile  manufacture. 
Babh  tiiread  is  imMattieatei  indi'vidually  in  the 
act  of  reeling  by  the  tenter  boy  or  girl  prnssing 
it  between  his  moist  thumb  and  finger,  so  as  to 
stretch  it  to  at  least  eight  times  its  natural 
length,  while  it  is  drawn  rapidly  through  be- 
tween them  by  the  rotatioii  of  a  powerHdriven 
reel.  This  extension  is  accompanied  with  con- 
densation of  the  caoutchouc,  and  with  very  con- 
siderable disengagement  of  heat.  The  reels,  alter 
bdag  eeaqdetely  filied  with  the  thread,  era  hid 
aside  fur  some  days,  more  or  fewer,  according  to 
the  quality  of  the  caoutchonr, — -the  recomposed 
requiring  a  longer  period  than  the  bottle^  mate- 
riaL  When  thus  feadered  iaelestie^  it  Is  woaad 


off  opoB  bobbiasof  farioos  siaee,  ad^qilsd  ie  m- 

rions  sizes  of  braiding,  or  other  machines,  where 
it  is  to  b«  clothed  with  cotton  or  other  ynrn. 

For  waterproof  £abrics,  the  parings,  the  waste 
of  flie  kaeadUng  operations  above  described,  aad 
the  coarsest  qualities  of  imported  caoutchouc, 
such  as  the  inelastic  lumps  from  Para,  are 
worked  up  into  vamidi,  wherewith  two  surfaces 
of  olotii  are  oemeated,  so  as  to  form  a  compound 
fabric,  impervious  to  air  and  water.  The  caout- 
chouc is  dissolved  either  in  petroleum  (coal-tar), 
naphtha,  or  oil  of  turpentine,  by  being  triturated 
witii  either  of  the  solvents  ia  a  does  east-iroa 
vessel,  with  a  stirring  apparatus,  moved  by  me- 
chanical power.  The  h«at  generated  during  the 
attrition  of  the  caoutciiouc  is  sufficient  to  favour 
the  solution,  withoat  the  applioatioa  of  Axel  ia 
any  way.  Three  days  are  required  to  complete 
the  solution  of  one  chartrc  of  the  varnish  mate- 
rials. The  proportion  of  the  solvent  oils  varies 
with  the  object  in  view,  being  always  much  less 
ia  wdght  than  the  caoutchouc. 

}f,'fn?'ir  Gum  Efnxfir  Compcuition. — The  follow- 
ing s{)ecification  and  claim  of  Goodyear's  Patent 
is  from  the  Journal  of  the  Franklin  Institute. 
"  My  priaoipel  Improvemeat  consists  ia  the  eom- 
bining  of  sulphur  and  white  lead  with  Tndi.i  rub- 
ber, and  in  the  submitting  of  the  compoTjnd,  thus, 
formed,  to  the  action  of  heat,  at  a  regulated  tem- 
perature; by  whieh  oomblaatioaaad  exposnre  to 
heat  it  will  be  so  far  altered  in  its  qualities  as 
not  to  become  softened  by  exposure  to  the  solar 
rays,  or  of  artificial  heat,  at  a  temperature  below 
that  to  which  it  was  sabraitted  ia  its  fMrqiaration, 
say  to  a  heat  of  270°  of  Fahrenheit*s  scale ;  nor 
will  it  he  injuriously  affected  by  exposure  to 
cold ;  it  will  also  resist  the  action  of  the  expressed 
oils,  and  that,  likewisCt  cf  spirits  of  turpentine, 
and  of  the  other  ewenfial  oils,  at  common  tem- 
perature^, which  oils  are  its  usual  w^lvent?  "  The 
compound  may  l)e  formed  of  various  proportions 
of  the  ingredients,  but  that  which  is  deemed 
best  consists  of  twenty-five  parts  of  India  rubber, 
Ave  of  sulphur,  and  seven  of  ■^\hite  lead — the 
India  rubber  having  been  previously  dissolved  in 
some  of  the  essent^  oili^  aad  tiie  sdphar  tad 
white  lead  groimd  ia  the  aiaaaer  of  pveparing 

paint. 

"  I  have  repeatedly  experimented  on  this  com- 
position,** says  Mr.  Booth,  "which  is  a  singuUr 
compooad  of  eulphnret  of  Imd  with  eaoatdiouc, 
nnd  found  it  materially  altered  in  "omo  of  its 
properties.  It  is  mure  perfectly  elastic  than 
oommou  caoutchouc,  fur  after  a  long  continued 
eompreseloa  or  estensioB,  it  returiM  pteoliely  to 
its  former  dimensions ;  it  seems  to  possess  greater 
tenacity,  requiring  a  considerable  force  to  pro- 
duce rupture ;  it  is  equally  flexible,  or  nearly  so, 
la  eammer  aad  winter  temperatnree,  differing  ia 
this  respect  remarkably  from  common  caout- 
chouc ;  it  resists  the  action  of  the  usual  solvents 
of  caoutchouc  in  an  extraordinary  d^pree,  being 
insohible  la  ether  and  the  esseatial  eili^  aad 


Digitized  by  Google 


eSO  CAOUTCHOUC. 

scaroelj  affected  by  acids,  cxccptiog  by  oil  of 
vitriol.  The  long-continued  action  of  tlie  essen- 
tial oils  reodefs  H  mtbeit  tad  briitla  i  but  its  ori- 
ginal qualities  may  be  more  or  less  restored.  It 
resists  wear  and  tear  of  surface  still  more  power- 
fully than  common  caoutchouc,  for  after  a  mail- 
bag  oompoMd  of  U  h»A  beeft  dnfss^  over  many 
Tillies  of  a  macadamized  road,  the  iron  staples 
and  naila  were  worn  nearly  through,  while  the 
elastic  material  was  scarcely  abraded.  The  ease 
And  mpidtlj  with  wbidi  various  artiobi,  luoh  n 
harness,  shoes,  &c.,  &c.,  can  be  joined  together 
by  the  simple  use  of  a  cement  and  subsequently 
rendered  firm  by  the  heating  process,  prove  con- 
dorivdy,  wbon  joinod  to  tho  qnwtttiei  aibove 
enumerated,  that  fibrous  textures  of  cotton,  &c., 
covered  with  thig  composition,  will  be  suhstituted 
fur  the  various  kinds  of  leather,  in  many  branches 
of  the  Ifttter  luftiiuiaetiue.  Eftviag  emplojed 
various  articles  in  ordinary  dress  and  in  chemi- 
cal operations  made  of  the  composition,  or  of 
cloth  covered  with  it,  and  having  seen  nearly  all 
the  applioationo  eaumeiftted  bdow,  I  oan  sub- 
scribe to  the  following  enumenitioa  of  qiMliiiw 
and  applications  by  the  patentee : 

**  *  No  degree  of  heat,  without  Uase,  can  melt 
it ;  it  reoM^  unaltered  ia  the  torrid  sone ;  heat, 
without  blaze,  more  intense  than  280°  F.,  chars 
it  like  wood ;  it  continues  flexible  in  great  de- 
grees of  cold,  and  even  by  tho  contact  of  ice  is 
not  stiffened ;  in  dunbOity  it  snipMMi  any  other 
material  applicable  to  similar  uses;  its  elastic 
power  is  pupf^rifr  to  thit  of  common  India  rub- 
ber, and  is  retained  unatiected  by  heat,  odd,  or 
continued  stretching ;  of  itself,  or  in  oomlnnatifm 
with  fabrics  of  cotton,  or  other  material,  it  can 
be  made  of  any  desirable  strength,  with  or  with- 
out elasticity ;  it  resists  powerful  chemical  re- 
agents ;  aqua  fortis,  sulphurio  aoid,  eesential  and 
common  oils,  turpentine,  end  cAher  solvents, 
whioh  destroy  the  native  gum,  wood,  leather, 
and  metals,  produce  no  effect  upon  this  composi- 
tion, except  that  long  continued  immersion  in 
strong  aqua  fortis,  or  sulphurio  acid,  chars  it ;  it 
possesses  valuable  mr  dical  qualities,  Lt  ing  a  sub- 
stitute for  oiled  silk,  furnishing  hydrostatic  beds, 
and  a  great  variety  of  artiules  used  iu  surgery ; 
it,  as  well  as  the  fhbrios  with  whioh  it  is  used  in 
combination,  can  be  wa«lied  In  boiling  water, 
with  lime  or  lye,  without  ii)ii;ry  :  like  other  p;nTn- 
elastic  compositions,  it  is  water- and-air-proui  ;  it 
is  not  liable  to  be  iii(f  ured  hy  rats,  moths,  or  other 
vermin  ;  it  can  be  moulded  or  embossed  like  wax, 
and  can  be  prepared  in  sheets  of  any  thickness  or 
thinness;  it  will  taj£.e  any  colour;  it  will  take  japau 
varnish,  and  equals  in  beantj  patent  leather,  as 
it  surpasses  it  in  many  other  qualities ;  it  talces 
impressions  more  delicately  than  the  fincft  paper; 
it  can  bo  woven  or  braided;  it  can  be  napped, 
like  broaddoth  or  plash;  it  oaa  be  r»idered  per- 
fectly  tnptf  less,  and  inoffensive  in  point  of  odour; 
its  contraction,  after  having  been  stretched  in 
threads  between  two  adhering  thicknesses  of 


CAPSB. 

cotton,  silk,  or  other  flexible  material,  shin  or  i 
corrugates  the  &bric  in  a  new  and  baatttMi  | 
manner,  and  renders  it  ^iplfeaUe  to  «  vnriety  sf  ■ 

uses.    It  is  for  many  pnrp'ifcp  n  cheaper  and  bet-  | 
ter  substitute  for  leather,  cloth,  and  hair-ckiih,  | 
oiled  cloth,  oiled  silk,  paper,  and  parchmefat,  ' 
while  the  d>irred  or  oorrufpited  goods  are  peco- 
liar,  and  for  many  purpr>?i>s  unrivalled.    It  can 
be  economically  and  usefully  employed  in  almost  1 ' 
every  article  of  external  clothing,  partioulariy  J 
where  proteolion  from  oold  and  vaitt,  or  ^mnlnfity, 
is  desirc  J  ;  in  trimming  carriages ;  for  harness  of  \ 
all  kinds ;  in  bitildinp.  particularly  for  roofs  and 
cisterns ;  in  furniture  (iaud  and  sea),  particularly  1 
fof  earpets,  printed  flooc^clolha^  d»OL ;  ftr  Cm-  | 
men's  dresses ;  for  water  hose  ;  for  the  bindinjr  of  ; 
books  ;  as  a  sulwtitute  for  paper  and  parclm  ent 
and  for  maps  and  charts ;  fur  the  canvas  and  rig-  I ' 
ging  of  ships,  supplying  thsm  also  with  oonpaet  ! 
boats,  life  preservers,  lope  and  tarpaulins,  and  j 
perhaps  with  sheathing  and  canlVincr  inat*^ria1s  ,  t 
for  belts  and  banding  of  machinery,  and  tor 
smiths'  bellowB ;  for  bags,  bagging,  compMt  oashs,  •> 
used  in  securing  ahd  trai^orting  merchsndiss,  ' ' 
dry  or  liquid;  in  many  hranches  of  the  arts,  as 
tubes  for  conveying  various  liquids,  as  vessels  for 
containing  them  fbr  evaporation  and  far  ajala^  . ! 
lization,' "  j , 

CAPKR, — hf-tRnically  Capparif    A  lar<?e  genn5 
of  ornamental  plants,  ionniag  the  type  ot  the  na-  \ , 
tural  order  O^iparidsBk   Tliis  order  is  eioady  { 
allied  to  the  onunleKm,and  possesses  identical  or 
very  similar  properties.     Most  of  its  species  j 
abound  chiefly  within  the  tropics;  but  some  are  | 
diiTttsed  throughout  the  tempemto  lonen.  The  \ 
number  of  genera  is  (.li  ven  ;  and  tho  nomberef 
species  in  the  gardens  of  Britain  is  nearly  cifrhtr.  I 
The  genus  capparis  alone  comprises  about  thirty 
species  in  Britain,  and  a  totel  of  about  one 
hundred  and  twenty  spedee.   Most  of  these  apo-  i 
cies  have  the  reputation  of  being  Btimu}atinr,  ^ 
aperient,  and  antiscorbutic ;  and  the  greater  ;  I 
number  of  those  in  British  gardens  are  hand-  ' 
some^ evetgre^ hothouse shndiSjoarr^ngwbias  |( 

flowers  and  attaininp:  n  hoight  of  from  three  to 
eight  feet, — and  tliree  of  them  from  ten  to  eigh- 
teen feet ;  but  the  species  of  prime  intere«t,  , 
thiowingallthoothetsoompletelyintotheahndB^ 
is  the  common  spiny  species.  CajtjKii'ix  fj)ijiota, 
which  produces  the  well-known  capers  of  oon- 
meree.  I 
The  oommon  spiny  oaper  grows  aatandlf  hi  t 
Italy,  in  the  south  of  France,  and  in  other  parts  i 
of  the  sea-board  of  the  Mediterranean ;  and  was 
introduced  thence  to  Britain  toward  the  close  of  ' 
the  16th  century.  It  has  »  simihir  habit  to  Oe  < 
common  bramble,  and  grows  among  rubbish,  ia 
the  fissures  of  rocke,  in  the  joints  of  old  walls, 
and  in  other  similar  situations.    Its  stem  is 
ooveied  with  n  white bark» hM  usaaUy  a  heiill  'I 
of  about  a  yard,  and  sends  out  many  slender, 
lateral  branches ;  the  leaver  are  produced  on  f«¥)t- 
stalks  from  between  two  short  crooked  niines  , 

— — _   
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ikiid  the  branches,  aad  are  suiuoth,  iwind,  and 
entiffv;  and  the  fkmen  9n  pvodnocd  on  long 

fivotstalks  »i  the  intermediate  joints  between  the 
brAnchee,  and  hnvp  five  large,  whitf,  rounded, 
concaTe,  expanded  petals,  a  great  number  of  long 
■teadn*,  ta^  a  ifcjle  rising  from  among  the  sta- 
in I  na,  aaA  above  thenif  and  crowned  with  an 
oval  germcn,  which  becrnnefl  s  capaiile,  filled  witli 
ksdnej-shaped  seeds.  The  bark  of  the  root  in 
■OfMtinMa  employed  in  uwdkine;  it  ie  supposed 
ta  peescBB  discassive  and  splenic  properties,  and 
to  be  useful  in  gout ;  and  it  has  an  exceedingly 
disagreeable  sharp  taste,  and  mi  equally  disagree- 
able node  of  aetion.  Bat  its  flower-buds,  gath- 
ered while  undeveloped  or  rotund  like  MOde,  and 

imtnediately  thr rns-n  into  vinegar  for  preserva- 
tion, form  the  graud  feature  of  value,  and  have, 
rinoe  at  least  the  times  of  the  ancient  Greeks, 
been  r^arded  by  afaneel  aD  geanDands  as  an  ex- 

Ceedinfr^v  drlicnte  nnd  qtiitr  inimitahle  pickle. 

This  species  is  cultivated  in  Ppnin.  Ttnly,  Sicily, 
and  the  south  and  ceutre  of  ranee,  fur  supply- 
ing the  BMiket  Willi  eiqiien;  end  it  leqniveeHttie 
care,  and  is  of  very  eaoy  management.  In  autumn, 
the  Btcms  of  the  plantf  nre  cut  down  to  within 
six  inches  of  the  ground,  and  are  covered  all  over 
with  aoU  flreia  tin  intermediate  epaese;  end,  in 
spring,  they  are  uncovered  and  trimmed,  and  arc 
dre-ssf^sl  or  earthed  up  with  Boil  to  the  points  at 
which  the  new  shoots  are  likely  to  be  produced. 
In  the  latter  part  of  spring,  they  b^n  to  bear 
flower  buds ;  and  dining  the  whole  season  till  the 
restminincj  of  the  flow  of  rap,  or  throughout  a 
period  of  about  six  months,  they  continue  to  yield 
aa  vniotendMed  lerlei  of  bade.  A  gathering  of 
badi  ie  made  every  morning,  and  immediately 
thrown  into  a  tub  of  vinegar ;  gathering  aftpr 
gathering,  throughout  the  season,  is  thrown  into 
the  eame  tab ;  tmd  a  IHtle  eoamon  aelt  i*  die- 
solved  in  the  rinegar  in  order  to  prevent  bad 
effects  from  a  diluting  of  it  with  the  watery  por- 
tion of  the  buds.  At  the  end  of  the  season,  capor 
nierolnnte,  who  toavd  thvovgh  the  eonntry  for 
the  purpose,  purchase  the  accumulations  of  gath- 
erings in  the  tubs,  and,  pnrtly  hy  sifting  them 
through  ueves,  partly  by  testing  the  quality  of 
the  vinegar,  div^  them  into  lorta.  The  nn^est 
tie  die  raoit  hi^Iy  esteemed ;  the  next  ia  nee 
are  next  in  esteem  ;  three  other  sizes  are  of  gra- 
dually decreasing  value ;  and  all  the  five  sizes  are 
completely  separated  hwn  one  another,  dispoeed 
for  sale  in  five  dii^net  eeta  of  bottles,  jars,  and 
barrels,  and  named  rpf^prrti vely  the  nonparoille, 
the  capuoincj  the  (»pote,  the  secondes  and  the 


When  a  weak  or  inferior  iriiieger  ie  need  in  the 

pickling  of  the  capers,  the  cnntrnt?  of  n  V> ntfU'  of 
them,  on  being  exposed  to  an  influx  of  fresh  air, 
are  speedily  deooinposed,  and  pass  into  a  gelatin- 
i  one  tabttenet,  eoatelaiiig  a  huge  proportioo  of 

the  pccTilinr  proximati''  ckment,  \rhich  oflen 
j  abounds  in  breweries,  and  whirli  received 
,  the  name  of  nunccic  acid. — The  sieves  of  the 


caper  merdumts  in  the  south  of  Europe  are  made 
wholly  ef  oopper  and  copper-wire;  thej  dallfer 

up  a  proportion  of  their  labetanoe  into  eoMbina- 

tion  with  rinegnr  t  -  form  acetate  of  copper;  and 
this  poisonous  salt,  whenever  in  any  considerable 
quantity,  tinges  the  oapen  with  a  green  ei^oor, 
and  causes  the  violent  peine  in  the  stomach  and 
bowpl?  with  which  cap«'r-oater8  are  often  afflicted. 
The  ahsurd  preference  which  connoiaaeura  give 
to  green  capers,  is  beted  on  pvefoand  ignorance 
of  this  fact,  and  occasions  the  noxious  kinds  of 
cnpfTs  tn  pclcctcd,  rxTid  th'  TTiTiocnot]«  kinds  to 
be  depreciated  or  rejected.  As  sugar  so  far  de- 
composes salts  of  copper  ae  to  dettroy  their  p<^- 
sonous  qualitiet^  a  proportion  ef  it  ought  to  be 
added  to  the  sauce  of  all  capen  whioh  have  any 
tinge  of  greenish  colour. 

The  common  caper-bu^  though  usually  treated 
at  a  hothonee  pluit  in  Great  Britain,  ia  beUeved 
to  be  capable  of  cultivation  in  the  open  ground 
in  the  south  of  Kugland.  Some  Boeds  experimen- 
tally sown  at  Camden  House  succeeded  better  in 
the  open  mbbiih  ef  a  well  then  in  a  hotbed,  and 
even  stood  uninjuredly  over  the  winter  without 
shelter.  '*The  second  year,"  says  the  experi- 
menter, "  those  plants  in  the  walls  made  shoots 
of  a  foot  in  length ;  while  tiioie  in  the  poCe  hardly 
added  two  indiee  to  their  height.  The  third 
year,  in  April,  I  ctit  the  shoots  of  the  foregoing 
Bummer  from  the  plants  that  were  abroad,  liv- 
ing only  a  bad  or  two  ef  eaeh  near  Hie  origlnel 
stem,  which  the  same  summer  made  shoots  nearly 
three  feet  long,  to  the  number  of  about  forty 
upon  each  plant,  and  put  out  buds  for  blossoms ; 
bat  the  plaata  in  the  pote  did  not  advanee  above 
two  inches.  In  short,  the  last  year,  one  wut^ 
phnt  in  the  wall  had  not  less  than  a  quart  of 
blossom  buds  upon  it  fit  to  pickle,  and  the  plant 
perfected  tome  of  itt  frnit.  Thus,  if  the  plant  be 
headed  down  in  the  tpring  like  a  willow,  it  will 
every  summer  make  a  beautiful  bush,  and  afford 
as  good  capers  as  grow  in  Italy." — ^The  ovate  spe- 
cies, C.  fmHa  or  FbiMmetii,  to  very  rindlar,  in 
height,  habit,  and  native  country,  to  the  common 
species,  and  nimoat  quite  hardy  in  England, 
^veral  species  formerly  included  in  the  genus 
Capparit,  are  now  assigned  to  the  genera  itiebuh- 
ria,  cratsBva,  morrisonia,  and  Stephanie i-  Brad- 
lei/'ft  Worl-x  of  Nature. — The  Qardtner'i  GixzeUe. — 
The  Magazine  of  Domedio  Economy.  —  Mdler'M 
Oardener't  Dictionary. — LondorCt  Encydopcedia  of 
PlanU. — LottdoTit  Horttu  Britannicw. 

CAPEIUVATLZIE,  — scientific  lily  Tefrao  fVo- 
gaUug.  The  largest  species  of  the  grouse  tribe  of 
birds.  It  is  also  called  capcrcaiUie,  capercale, 
capecaH,  eock  of  the  woods,  and  cook  of  the 
mountain.  Tt  nliotinrls  in  Sweden,  Norway,  nnrf  h- 
em  Asia,  and  some  parts  of  Russia,  Germany,  and 
Hungary ;  and  is  somewhat  abundantly  supplied 
ftem  tiie  tea-board  of  the  Baltic  to  the  market  of 
London.  Tt  fnrmerly  ah  iinrlcd  in  the  Highlands 
of  iScotland,  and  in  some  parts  of  Ireland,  bxit 
was  exterminated,  partly  from  rapacious  pursuit 
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of  it  by  sportsmen,  partly  by  the  iiiorawe  of 
haman  population,  jmrtly  by  the  cutting  down 
of  ancient  forests,  and  partly  by  the  reclaination 
and  improvement  of  mountain  wastes ;  but  it  has, 
of  late  jmhIjImoii  TCintzodiioedto  aeyeral  upland 
estates  from  the  oontment  of  Bnrope,  and  it  may 
possibly  become  once  more  a  ?'>ni'  what  familiar 
traverser  of  our  highland  wildernesses.  The  male 
i«  alMNit  as  large  as  ft  toifcej,  or  about  2|  feet  in 
length,  and  weighs  from  twelve  to  fifteen  pounds ; 
and  his  windpipe  makes  a  loose  fold  of  two  curves 
before  entering  the  ch^,  so  as  considerably  to 
inoroaae  his  apparent  length.  His  bill  is  convex, 
very  strong,  and  of  the  colour  of  honn;  his  eyes 
have  a  hazel  colour;  the  pTcin  above  the  eyes  is 
naked,  and  of  a  bright  red  colour ;  his  legs  are 
very  strong,  and  covered  with  brown  feathers ; 
and  his  plumage  is,  on  the  upper  part,  chestnut 
brown,  irregularly  marked  with  blackish  lines, — 
on  the  breast,  glossy  greenish  black,  pafming  on 
the  under  surface  into  black, — and  in  the  tail, 
and  the  elongated  feathers  of  the  tfaxoai,  biaidc. 
The  crow  of  the  male  is  of  a  peculiar  kind,  and 
uttered  chiefly  in  the  morning,  and  is  so  loud  as 
to  be  heard  at  the  distance  of  several  miles.  The 
female  is  oonaideiablj  smaller  diaii  the  mal^  and 
differs  widely  from  him  in  colour:  her  head,  her 
neck,  and  her  back  are  mnrked  with  transverse 
bars  of  red  and  black ;  and  her  under  surface  is 
of  a  pale  orango-jellow  colour,  barred  with  Mack. 
'  The  number  of  eggs  which  she  lays  is  from  eight 
to  siTteen.  The  capercailzie  is  exceedingly  shy, 
and  avoids  the  vicinity  of  human  abodes ;  yet  it 
is  frequently  reared  as  a  domestic  fowl  in  Sweden ; 
and  it  is  then  bold  and  pognaoioas  like  the 
turkey-cock. 

CAPIAS.   In  the  law  of  England,  a  writ  or 
process,  of  which  there  are  several  kinds. 

Capiat  ad  retpondetukm,  is  a  writ  sued  out  be- 
fore judgment,  where  an  m-iginal  is  taken  out, 
&c.,  to  take  the  defendant,  who  had  neglected  to 
appear  in  the  prerioos  procsss,  and  make  hira 
answer  the  plaintiff.  If,  therefore,  the  defendant, 
being  summoned,  makes  default  or  if  the  sheriff 
returns  a  nih  il,  or  that  the  defendant  hath  no- 
thing whereby  he  may  be  summoned,  attached, 
or  distrained,  the  capias  usually  issues,  command- 
in£»  the  sheriff  to  take  the  body  of  the  defendant, 
and  keep  him,  so  as  he  may  present  him  in  court 
on  the  day  of  the  return.  This  writ,  and  all 
others  sabeeqaent  to  the  originai^not  issuing 
out  of  chancery,  but  from  the  court  intn  v.hirh 
the  original  was  returnable,  grounded  on  what 
has  passed  in  that  court,  in  consequence  of  the 
sheriff's  return,  issuing  under  the  private  seal  of 
thit  cnnrt.  and  not  under  the  prmt  nf  Fnn; 
land ;  and  ttaUid, — not  in  the  king's  name,  but  in 
that  of  the  chief  justice  only,  are  called  Judicial^ 
not  wrigituA  writs.'  And  these  several  writs  must 
respectively  bear  date,  the  eamo  d.-iy  on  which 
the  writ  immediately  preceding  was  returnable. 
But  it  is  now  the  usual  practice  to  sue  out  the 
cc^^iem,  in  the  first  instance^  upon  a  supposed  rS' 


turn  of  the  Aertff ;  and,  aflerwaxds,  a  flaWtt—  ^ 
original  is  drawn  up,  and  a  proper  lutunt  ttM^  \ 

upon,  in  order  to  give  the  prowedinps  a  olonr  ' 
of  r^;ularity.   If  the  sheriff  of  the  c<Huity,  in 
wMdi  the  ii\jury  is  supposed  to  bo  ^**t*j 
and  the  action  is  laid,  cannot  find  tiie  deftndsnt 
in  his  jurisdiction,  he  returns  non  erf  inrentHt; 
upon  which  another  writ  issues,  called  a  tutotim  « 
ca/>uu,  directed  to  the  dieriff  of  the  ttwatywhoc  . 
the  defendant  is  suppoeed  to  rsside^  Buftinthis 
case,  also,  it  is  usual  to  make  out  a  tettatun  ea- 
pia*  at  the  first,  on  the  supposition  that  nat  onlj 
an  original,  but  a  previous  eapiathtA  been  grant- 
ed, although  in  reality  they  never  were.  Wha 
a  defendant  absconds,  however,  nnd  the  plaintiff 
would  proceed  to  an  outlawry  against  him,  an 
original  writ  roust  be  sued  out  r^ularly,  and  | 
after  thai  a  A9»uu:  And  if  ihosheKiffntaiUBa  > 
non  f.^t  {mY7)tii3  upon  the  first  capias,  then  there 
issues  an  aliai>,  and  after  that  a  plunks  writ ;  and 
if  a  non  est  inventus  be  returned  upon  all  of  these, 
then  a  writ  at  ex^gmt  naj  be  mod  Mt  in  cfdv  • 
to  outlawry.   By  the  act,  such  was  the  first  pro- 
cess in  the  Court  of  Common  Pleas.     In  tb« 
King's  Bench,  also,  they  ft^uentlj  proceeded  hj 
oriffimd  writ,  with  uUaekmmt  and  capias^  parti* 
cularlj  in  actons  of  ^ectment  and  trespass:  ths 
writ,  however,  was  returnable,  not  at  Westminster, 
where  the  Common  Picas  are  fixed  by  Magna 
Oharta,  but  ^Aiemqiu  fuerimm  t»  AngUa;  the 
King's  Bench  being  removable  into  any  pert  of  | 
England,  at  the  pleasure  of  the  Crown.    By  tb«  [ 
recent  act  2  Will  lY.,  c.  39,  the  force  of  writ  of  ; 
capiat  ad  retpomdendum  is  the  saine  in  all  courta  ■ 

Capias  ad  saiiufnciaxdiim,  is  a  writ  of  execution,  ■ 
nfter  jnd^i'nit.       mt^vit  of  which  is  in  imprison 
the  body  of  the  defendant,  until  he  makes  satit- 
Ihotion  to  the  phuntiff  for  the  debt,  costs,  and 
damages,  in  a  process.  This  writ,  thnufoi^decs  ; 
not  lie  against  privileged  personp,  p^erg,  meni-  ■ 
bers  of  parliament,  executors  or  administrators, 
nor  against  sneh  other  persons  as  could  not  be 
originally  licld  to  baiL 

Capias  >itI<i.,j'Ttum,  is  a  writ  which  lie?  t^i  nrre^tt 
a  person  who  appears  publicly  after  outlawry, 
who  may  be  committed  until  the  outlawry  be 
reversed. 

Capiax pro  fne,  is  a  writ  which  iwnes  for  taking 
the  body  of  one  who  is  fined  to  the  king  for  some 
offence,  uid  6oet  not  discharge  the  fine  according 
to  the  judgment.  Bj  the  atetntu  5  and  6  W.  4  I 
^^  c.  1 2,  M^iatufJUm  an  takm  awuj  in  sevuni  j 

cases.  1 1 

Capias  in  withernam^  is  a  writ  which  iia  for  j 
recovering  goods  or  cattle  taken  in  distress,  when  | 

thf^  sherifTs  inquest  determines  against  the  dis- 
treinor.     If  the  distress  l>e  taken  out  of  the  j' 
county,  or  concealed,  so  that  the  shcntf  cannoC  j 
make  deliverance  in  f<tpUmn,  then  these  issoss  [ 
to  him  a  capias  in  tcitAemamy  or  in  vttito  munm,  I ' 
a  term  which  signitiep  a  reciprocal  distress,  to  |i 
take  as  many  goods  or  cattle  of  the  diatr^aor,  by  | 
waj  of  reprbalsL 
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Capias  ad  audioidumjudicitmf  is  a  writ  which 
iaaet  againtt  one  who  has  boen  Ibund  guilty  of 
a  miadameanor,  tu  bring  tun  in  to  noeiTO  bu 
judgment ;  and  if  ho  abeoondi^  he  nuij  be  proee- 
cuted,  even  to  outlawry. 

CAPILLARIES.  The  imramermUe,  rainate, 
and  tenninationalmnifioations  of  the  arteries,  in 
the  circnlatini^  system  of  rnd-Mnndcd  animals. 
They  derive  their  name  from  the  circumstance 
of  their  being  so  slender  and  fine  as  to  resemble 
hairs;  but  they  ftctdtlljr  heoome  so  ttlnate  as  to 
!>e  invisible,  and  are  so  multitudinously  ramified 
that  some  one  or  more  of  them  are  wounded  by 
the  slightest  puncture.  These  countless  and 
ynodmUOj  mhittte  veMeb  make  all  tiie  deposi- 
tions of  nourishment  and  secretion  which  the  ar- 
terial blood  conveys  to  the  several  parts  of  all 
the  members  of  the  body ;  and  henoe,  when  they 
bsgia  to  unites  to  eniaife,  end  to  eonneet  them- 
selves with  the  yeia%  thegr  delifer  blaok  or  ve- 
noas  bloodf  instead  of  the  red  or  arterial  blood 
whioh  they  had  received.  The  capillaries  are 
thus  the  seat  of  eeoretion  and  the  link  between 
the  arterites  and  the  veins;  but  the  points  at 
which  they  lose  their  arterial  character,  and 
assume  their  ▼enuus  one,  are  too  recondite  and 
mioToaoopto  to  he  capable  of  obeerva^on. 

CAPILLARY  ATTRACTION.  A  term  of  fre- 
quent occurrence  in  physios,  signifyin!^  properly 
that  force  by  which  water,  mercury,  or  any  other 
floid,  is  nised  above  its  level  in  inbes  whose 
diameter  does  not  exceed  that  of  a  hair,  hence 
mlled  capiUari/  tubes.  It  ic  nr>w  employed,  in  a 
more  general  sense,  to  denote  that  force  with 
whioh  solifb  net  upon  fluids,  either  in  raising 
them  above,  or  depressing  them  below,  ilimr  na- 
tural level,  •v'rhcn  the  s rlid  ia  simply  immersed  in 
the  fluid,  or  when  the  fluid  is  included  in  a  tube, 
or  between  two  platra  formed  from  the  solid.  In 
attempting  to  gife  as  complete  a  view  of  this 
interesting  portion  of  physics  as  the  limit-  nf  nnr 
work  will  permit,  we  shall  direct  our  readers' 
attention  to  the  different  phenomena  of  capillary 
attraeCioii,  es  they  have  been  ascertained  by 
direct  experiment,  and  to  the  different  theories 
by  which  these  phenomena  have  been  explained. 

Exp.  i.  If  water,  or  any  other  fluid,  excepting 
mercary  and  flie  metaU  in  a  fluid  state,  be  poured 
into  a  dean  vesiri,  tbe  fluid  m  contact  with  the  aides 
of  tbe  vfsssl  will  be  raited  above  the  level  of  tbe 
fluid  in  the  middle  of  the  vensel,  anil  tbe  fluid  aurface 
Hill  be  terminated  by  an  elevated  riiu;  of  fluid.  See 
Plate  XV^  Fiij.  1,  where  A,  B  are  tae  rides  of  the 
Ve^ael,  an<l  r,  </.  the  elevated  fluid. 

Exp.  2.  If  a  solid  h«Miy  is  immersed  in  a  rtnid.  the 
fluid  will  I  f  rai-ed  round  the  sides  of  the  aolid,  as 
in  Fig.  2,  where  8  is  the  solid,  and  «  d  the  elevated 
fluid. 

Erp.  3.  If  thp  fliiid,  usnd  in  i-xprrimpnts  1  atld  8, 
is  mercury,  or  any  metal  ui  a  etat«  ot  fusion,  the  (laid 
in  contact  with  the  sides  of  the  vessel  in  Exp.  I ,  or 
with  tbe  sides  of  tbe  %cM  bodv  in  Exp,  2,  will  be 
depressed  below  the  general  level,  as  is  exhibited  in 
Fiys.  3d  and  4tk. 

Exp.  i.  If  a  glass  tube  A,  Fig.  5,  whose  internal 
dianetsrec  bore  Is  less  thsn  ths  lOlh  of  an  inch,  bo 


immenied  at  one  end  into  a  fluid  in  the  vessel  MN, 
the  fluid  will  rise  to  A  to  a  considerable  height  above 
tbe  fluid  surfiMs.  If  another  capillary  tube  B  of  a 
irreirter  bore  b  immened  in  the  same  wdd,  the  floki 
will  al^n  rise  in  the  ttlbe  above  its  level,  but  mil  to 
such  a  height  as  in  the  tube  A.  By  comparing  tbe 
heights  of  tbe  fluid  in  ihe  two  tubes,  with  the  dia< 
meters  of  their  bores,  it  is  found  that  the  heights  are 
inversely  ss  tbe  diaoMrters. 

£jr/j.  5.  If  the  preceding  experiment  is  frif  d  w  ith 
fluids  of  different  kinds,  it  will  be  found  that  they 
rise  to  different  altitudes. 

Exp.  6.  If  tube«of  differfrtt  Ifngths  are  employed, 
tbe  fluid  will  never  ascend  to  the  top  of  the  tube, 
however  short.  Thus  in  Fig.  5,  if  tne  tube  AC  is 
broken  off  at  P,  the  fluid  will  stand  at  p  below  th« 
top  P,  though  It  Ibrmerly  rose  as  Ugh  as  A, 

Exp.  7.  If  a  capillary  tube,  composed  of  two  cy- 
linders of  different  bores,  be  iroinerwd  in  a  fluid  tirbl 
with  tbe  widest  part  downwards,  as  as  B,  FSg.  5, 
and  afterwards  with  the  narrowest  port  downwards, 
as  at  P,  Ftp.  5,  tbe  fluid  will  ascenoin  both  cases  to 

the  ^Rinc  hciL'lit. 

Erp.  8.  When  the  widest  part  of  the  tube  is  not 
capillary,  but  h  of  such  a  magnitude  that  Ihe  fluid 
will  nnt  ri'^r  spontaneously  to  the  smaller  part,  li  t 
the  wider  part  be  tilled  by  Kuctiun,  uiid  the  fluid  will 
stand  at  the  same  height  in  the  smaller  part  of  the 
tube,  as  it  would  hatredone  bad  tbe  whole  tube  bean 
of  ^  same  bore  with  tiie  capillarv  part. 

Erp.  9.  If  the  tube,  when  Ailed  by  suction,  as  in 
the  preceding  experiuient,  be  placed  in  tbe  r^eiver 
of  an  air-pump,  and  the  air  exhausted,  the  fluid  in 
tbe  wider  part  of  tbe  tube  will  not  remain  suspended 
in  tbe  tube  as  formerly,  but  will  fall  down  into  th« 
vessel. 

Exp.  10.  If  one  tube  is  placed  within  another  so 
Aat  iMt  axes  coincide,  the  water  will  rise  in  the 
space  bct;vt'cn  the  tube-  onlv  to  half  tbf  height  that 
it  would  have  done  in  a  single  tube,  in  which  tbedt> 
ameter  of  the  befO  is  equal  to  the  intemi  between 
tbe  two  tuboa, 

Exp.  II.  When  the  internal  dia«eter  of  several 

capillurv  tnb?n  are  e(|iiFil,  tVr  tltiid  will  ri^p  tn  the 
saiue  hei^'ht  whether  the  tubes  are  thin  ur  thick. 

Exp.  12.  Uavingplungedacupillary  tube  into  wa-  , 
ter,  let  the  lower  extremity  of  it  be  closed  with  the  j 
finger,  and  when  the  tube  is  taken  out  of  the  water,  i 
let  its  external  surfai  t-  l  e  gently  wiped.   ITpon  with-  i 
drawing  tbe  finger,  the  wrater  is  seen  to  subside  in  | 
the  tube  and  fenn  a  drop  at  its  lower  baae;  but  tbe  | 
height  of  the  rolumn  is  always  g^reater  than  tbe  ele- 
vation of  tbe  water  in  the  tube,  in  the  couanon  ex-  { 
periment  of  plunging  it  in  water.     It  has  also  been 
obsarved,  that  the  hwreaae  in  the  elevation  of  the 
water  Is  more  eonsiderable,  tbe  smaller  the  dianieler 
of  the  drop  beneath.  1 

Exp.        if  a  drop  of  water  ia  introduced  into  a  ', 
conical  capillary  tube,  open  at  both  eJids,  and  held  in 
a  horizontal  position,  it  wiU  BBOVS  towards  the  vartca  . 
of  the  cone.  ' 

Exp.  14.  When  water  is  forced  through  a  capillary 
tube,  of  such  a  bore  that  it  m  discharged  only  in  I 
suecesrive  drops,  it  will  flow  in  a  eonstant  and  acce- 
lerated stream  when  tbe  tube  is  elfrfrifn d,  :\rA  the  | 
acceleration  will  be  inversely  propomunai  to  tlie  di-  ' 
ameter  of  the  bore. 

JBxp,  15,  A  capillary  syphon  which  discharges 
cold  water  only  by  drnpn,  will  discharge  water  of  a 

higher  temperatnrf  in  :i  ritiitintii^rl  -.trtMtn. 

Exp.  1(5.  Let  a  capillary  mint  be  held  m  a  portion 
inclined  to  the  horizon,  and  let  a  drop  of  Hquid  be 
let  fall  upon  its  surface,  then  bringing  tbe  tube  into 
a  vertical  position  at  the  instant  when  tbe  drop  has 
arrived  iit  the  inferior  orifice,  the  fluid  will  run 
through  the  orifice,  and  rise  in  the  interior  of  ths 
tnbeT 
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Sarp.  17.  It  tlie  pr»oediiw  experiments  with  eafMl" 

larv  tTib.  -,  pxrcpting  Exp.  9,  be  made  in  the  exhaust- 
ed receiver  oi  an  air-pump,  the  fluids  will  rise  to  the 
ume  height  as  in  the  open  air. 

Exp.  18.  If  tb«  bore  of  a  capillary  tube  b«  lined 
with  a  very  tMn  coatinff  of  grease,  or  any  imetoout 
giili-tance,  the  u  ifi'r  w  ill  not  ascend  in  the  tul>e. 

Exp.  19.  By  observing  carefully  the  upper  »ur. 
face  of  the  column  of  fluidt  ebvsted  io  cafXOaxf 
tubes,  it  will  be  ftnuid  to  he  concave  upn-ards.  Bl. 
Hauy  found,  tin*t  in  capilliiry  tubes  of  glass,  of  very 
small  diameters,  the  concave  surfaces  of  water  and 
of  oib  differ  very  Ultle  firoin  the  form  of  a  hemi- 
sphere. 

Erp.  20.  Kthp  rapillnrv  tube  is  taken  out  of  the 
fluid  ill  which  it  li  iiumerm;d,  and  inclined  to  tha  bo* 
rizon  so  that  the  included  fluid  may  obey  the  action 
of  gravity,  the  concavity  will  eppew  et  iK»tb  end*  of 
the  column,  and  suffers  no  vanatio*  either  ill  its 
shape  or  sise,  whether  tlu  tul  e  l>c  held  io  AfWllCilt 
e  horizontal,  or  an  oblique  direction. 

Erp.  21 .  When  the  column  of  water  is  <bai  made 
to  move  along:  the  tube,  it  seems  to  suffer  a  resist- 
aiice  m  it  approaches  to  either  end,  and  it  dues  not 
completely  reach  the  extremity  of  the  tube  till  the 
tube  ta  elmdst  inverted. 

B*p.  83.  When  •  eapilbu-y  tube  ie  Immemd  in 
mercury,  or  in  any  metal  in  a  state  of  fusion,  the 
fluid,  instead  of  rising,  isdepre^^ed  in  the  tube  below 
the  general  level.    See  Fiy.  4. 

^cp.  23.  If  a  drop  of  mercury  be  introduced  into 
a  conicnl  capiHsry  tube,  held  in  a  horizontal  p€»sitlon, 
the  mercury  will  move  towards  the  w  idu  likI. 

Exp.  24.  Uy  observing  the  surface  of  a  coiumn 
of  mercery  depressed  in  e  eapUlary  tube,  or  eedoted 
in  a  barometer  tnl  c.  it  will  be  found  to  he  convex 
upwards.  Mr.  Uauy  has  endeavoured  to  show,  that 
this  convexity  differs  very  little  from  the  form  of  a 
bemiipbere*  Dr.  T.  Young  meinteins  that  this  re- 
mU  ii  ineoNrMte,  nd  tiwt  tbe  wwle  iSgrawd  by  the 
surftoe  of  the  nereury  with  the  mm  of  the  tube  ie 
140» 

Ea^.  95.  When  the  mercury  and  the  capillary 
tube  are  perfectly  dry,  the  fluid  will  rise  above  the 
general  level,  like  all  other  liquids.  By  drying  the 
mercury  and  the  tul>e  to  a  very  great  degree,  Messrs. 
Le  Place  and  Lavoisier  coaatmeted  barometers,  in 
whidi  tiie  mereeriel  eolunm  wee  terminated  above 
by  a  plane  sti rfnrr,  nrul  they  even  gucceedc  d  in  ren- 
dering the  upper  surtace  of  the  mercury  concave.  The 
ebeervntiMis  given  under  Exp.  24  are  refin^Ue  to 
btKNMtern  constructed  in  the  etual  wnv. 

Exp.  26.  If  two  pistes  of  glass  be  placed  perellel 
to  eucli  other,  at  the  di^tadr-'  of  iil'out  fiv  of  nn 
inch,  the  water  in  which  tlu  v  are  immersed  vrill  rise 
one  inch  above  its  level  m  tla-  vessel ;  and  when  the 
plates  are  placed  at  different  distances,  the  heights 
to  which  the  water  will  rise,  will  be  reciprocally 
proportional  to  the  (iixtancex  of  the  plates. 

Exp.  27>  If  a  capillary  tube  be  taken  of  aucb  a 
magnitude  tbet  tiie  diemeter  of  its  bore  la  equal  fo 
the  distance  between  the  plate*  in  the  prrrrr!irT^:  ex- 
periment, the  water  will  rise  in  it  to  the  soine  heij^ht 
as  lietween  the  plates. 

B)^.  2B.  If  n  dnid  ie  cither  elevated  or  depresaed 
between  two  verlled  end  pendlel  pinnes,  the  phnBe 

will  tend  to  approach  carh  othi  r. 

Erp.  29.  If  two  plane  polished  plates  of  glass, 
three  or  four  inches  broad,  and  twenty  or  twenty- 
fu  f  lorit:,  Vtc  liiid  one  of  them  parallel  to  the  horizon, 
the  otLer  upuo  tiic  first,  so  as  at  one  of  their  ends  to 
touch  one  another,  and  contain  an  angle  of  about  10 
or  15  minutes,  and  the  same  be  first  moistened  on 
their  inwerd  ^det  with  •  clemi  doth  dipped  into  oil 
of  oranges,  or  =pirit  of  tnrpcTitine,  and  a  drop  or  two 
of  the  oil  or  spirit  be  iet  tali  upon  the  lower  slass  at 
the  other  end*  eoeoenee  the  upper  ^eaelelMddewa 


upon  the  lower,  so  as  to  touch  it  at  one  end  i 
and  to  touch  the  dmp  at  the  other  end,  malctng  with  * 
the  lower  glass  an  angle  of  about  10  or  15  minutet; 
the  drop  will  begin  to  move  towards  the  coiicuurwt 
of  the  glasses,  and  will  continue  to  move  with  an  se- 
eelerated  motion  till  it  errivee  et  thet  eencourM  of 

the  pln-^scs.  For  the  two  p!a=«pe  attrtirt  the  drop, 
and  make  it  run  that  way  towards  which  the  sttrae- 
tfoM  incline.  And  if  when  the  drop  is  in  motion, 
y««lift  up  that  end  of  the  gbaeie  where  thi^  uwm, 
and  towards  wfaieh  tibe  drop  moves,  the  drop  w3 
ascend  lu  f  ween  the  glasses,  and  therefore  i:*  attract- 
ed. And  as  you  lin  up  the  glassei^  au>re  and  more, 
the  drop  will  ascend  slower  and  slower,  and  at  len;^ 
rest,  being  then  carried  downwards  by  its  weight  ai 
much  as  upwards  by  the  attraeU<m.  And  by  this 
iiu  iMs  you  may  know  the  force  by  whii  h  the  drop 
is  attracted  at  all  distances  from  the  concourse  of  the 
glasses.  Mow,  by  eooie  experimenta  of  tbie  kind. 
It  has  been  fotirtd  that  the  attraction  i«  almost  ren- 
procaliy  in  a  duplicate  proportion  of  the  distaace  %d 
the  middle  of  the  drop  fimu  the  concourse  of  the 
ghmn,  vis.,  reeiprocaUy  in  a  simple  proportico*  by 
reason  of  the  spreading  of  the  drop,  and  ire  tomwty! 

cnrh  L,'ln':s  in  u  liiri't'i'  "lirfni'c,  :-ujft  ac.iiii  rt-rl ; ,ri»ca' i;. 
in  a  simple  proportion,  by  reason  of  the  atiracltue 
growing  stronger  within  the  siune  quantity  of  at- 
tracting surface.  The  attraction  therefore  withia 
the  same  quantity  of  attracti?ig  surface  is  reciprocally 
as  the  distance  between  the  glasses.  And,  there- 
fore, where  the  disteoce  is  exoecdin«  sflMdl.  the  at- 
traction muet  be  exceeiUnif  great.**  AirwioR's  Optin, 
p.  367. 

Exp.  SO.  If  the  plates  in  Exp.  2C  are  inclined  to 
each  other  at  a  small  angle,  and  are  imm<rrsed  ia 
water  with  the  line  of  tbdr  iotersei^ion  verticul,  Ibt 
water  will  aaend  between  them,  end  will  Ibai  a 
beautiful  corvc.  TUc  expriimeat  ia  repwacnted  ia 
Fig.  6. 

Dr.  Hooke,  who  was  one  of  the  earliest  writen 
on  captDaiy  attiMtion,  aaoribed  the  Moeai  «f 

fluids,  in  capillary  tubee,  to  the  uneqaal  proeaure 
of  the  atmosphere,  arising  from  a  diminution  of 
the  pressure  oi  the  air  m  oonaequenoe  of  iu 
friefeioa  in  fhe  tnbe^  This  opinioii  wat  mftt»> 
tained  till  the  experiment  was  tried  in  the  re- 
ceiver of  an  air-pump,  and  when  the  fluid  was 
found  to  rise  as  high  in  vacuo  as  in  the  open  air, 
a  new  canie  was  sought  fiv  the  phenoawaoa. 
Sir  Isaac  Newton  and  Mr.  Hauksbee  were  of 
opinion,  that  the  attraction  of  the  tube  %vas  in- 
sensible at  sensible  dist&acee.  Dr.  J  urin  ascribed 
the  suspensioii  of  the  finid  to  the  atttadion  of 
the  ring  of  glass  to  which  the  upper  sur&oe 
of  the  wnter  is  contignonf,  ftrid  adherer.  r»r. 
Hamilton  and  Dr.  Matthew  Young  maintained, 
that  the  fluid  wai  elevated  bj  the  hvwvr  ring  of 
glass  contiguous  to  the  bottom  of  the  tube,  and 
that  this  ring  raises  the  portions  of  fluid  imm»> 

diatelj  b«low  it,  and  then  the  other  portions  in 
euoocseion,  UD  tin  oeioMii  Ihna  ehiaieJ  waeia 

equilibrium  with  the  attnoCioili  of  the  ring. 

Clairaut  had  the  honour  of  Kinrr  t?io  fir  t 
nutthentatician  who  gave  any  thing  like  a  theory 
of  capillary  attraotion.  After  pointing  oat  the  | 
imnffiqieii^  of  preening  tiieories,  he  en  ten  • 
into  an  analysis  of  all  tho  forces  by  which  (ho  :  | 
fluid  is  suspended  in  the  tube,  of  whidi  we  6ball  ,  j 
endeavoor  to  give  our  readers  a  brief  acoeoat* 
LatABCI>BF0H,.^7,hetheMelKNicfa«a' 
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pObiy  tnbe,  MNP  tlie  •nr&ee  cl  the  water  in 

the  vessel,  I  C  the  height  of  its  ascent,  VIZ  the 
concave  surface  of  the  fluid  cohimn,  and  IKLM 
m  indetiniielj  small  column  of  fluid  reaching  to 
tiw  inr&ee  at  H.  Now  tlia  ookmiii  IfL  is  aoli- 
cited  by  the  force  of  gravity  which  acts  through 
the  whole  extent  of  the  column  and  hy  the  reci- 
piocai  attractiou  ut  the  molecular,  which,  though 
th«j  a«t  the  Btina  in  itt  tiw  ininto  of  tin  eohiiiuit 
only  exhibit  their  effect  towards  the  extremity 
M.  If  any  particle  f  is  takf  n  at  a  less  distance 
from  the  suriacc  than  the  dxst&noe  at  which  the 
attfiiiotkn  of  tilt  HqiM  9eiMnll7tefBiiBal«% 
if  MM  il  a  plane  parallel  to  MN,  and  at  the  same 
distance  from  the  particle  e,  then  this  particle 
will  be  ei^ually  attracted  hy  the  water  between 
the  plaiM  liN,  tim.  The  water,  hoirever,  helow 
m  n,  will  attract  the  particle  downwetd^  and 
this  effect  will  take  place  as  far  as  the  distance 
where  the  attraction  oeaaes.  The  column  IK, 
ea  the  other  hand,  whidi  ia  in  a  etate  of  eqnift- 
briom  with  ML,  is  acted  upon  by  the  force  of 
gravity  through  the  whole  extent  of  the  column, 
also  bj  other  foroee  at  the  upper  and  lower  ex- 
tramltias  of  the  tube.  The  ftwMe  cfaerled  at  Hie 
upper  part  of  the  edfairan,  aie  the  attnustion  of 

the  tube  upon  tho  particles  of  water,  nnd  the 
reciprocal  attraction  of  these  particles;  but  as 
every  puticle  is  as  much  drawn  upwards  as 
downiarde  bjr  the  fint  of  tiicee  Ibroes,  the  con- 
sideration of  it  may  be  dropped.  In  order  to 
estimate  the  other  forco,  !<;■(:  a  horizontal  plane 
VX  touch  the  concavity  at  i,  a  particle  />,  situ- 
ated ialhritety  near  to  I,  is  attneted  by  ail  the 
particles  above  VX,  and  by  all  helow  it  whose 
sphere  of  activity  comprehends  that  particle  ; 
aud  as  the  particles  above  p  arc  tewcr  than  those 
htkfw  it,  the  feeolt  of  theee  flwoea  nnet  be  a 
force  acting  downwards.  In  order  to  estimate 
the  value  of  the  forces  whioh  act  at  the  lower 
eod  0  of  the  tube,  let  us  suppose  that  the  tube 
haea  pvolovgiftion  to  the  bottom  of  the  veael, 
fonaed  of  matter  of  the  same  density  as  the 
water.  Let  a  particle  R  be  situated  a  little 
above  the  extremity  of  the  tube,  and  another  Q 
ae  BiMh  below  that  oatramitj,  they  will  be 
equal^  anted  upon  by  the  water  above  that 
place,  and  hj  the  water  between  the  fictitious 
prolongation  of  the  tube,  and  therefore  these 
ibvoei  wUl  dwiroy  one  anoyier.  By  afpfying  to 
the  eaie  of  the  particle  R  the  same  reaioahig 
that  was  used  for  the  particle  «,  it  will  appear, 
that  the  result  of  its  attraction  by  the  tube  is  an 
attraction  upwards.  The  particle  R  it  likewiee 
attraeted  downwards  by  the  roppoeed  peoloogap 
tion  of  the  tube,  and  the  difference  ht'twoen 
thr  gc  is  the  re?tl  effect.  The  other  particle  Q  is 
ai^o  drawn  upwards  by  the  tube  with  the  same 
iinrae  aa  iiaee^  by  the  l^potherie,  it  ii  ae  ftr 
dielant  from  the  points,  D,  0,  as  the  particle  R 
is  from  the  points  d,  where,  with  rc<^pect  to  it, 
the  real  attraction  of  the  tube  commences.  The 
partioln  Q  U  attweted  alio  downvaidey  l^  the 


suppoeed  prtJongation  of  the  tube,  and  the  dif- 
ference of  these  actions  is  the  real  effect.  Hence 
the  double  of  this  force  is  the  sum  of  all  the 
forces  that  act  at  the  lower  part  of  the  tnbe. 
These  finoee,  when  oombined  with  those  exerted 
at  the  top  of  the  tube,  and  with  the  force  of 
gravity,  give  the  total  oxpression,  which  should  be 
oombined  with  that  of  the  forces  with  which  the 
oolttmn  ML  is  actuated  Olairaut  Ihcn  obeervee, 
that  there  is  an  infinitude  of  possible  laws  of 
attraction  which  will  give  a  sensible  quantity 
for  the  elevation  of  the  fluid  above  the  level  MN 
when  the  diaoieter  of  the  tnbe  ie  fwy  email,  and 
a  quantity  next  to  nothing  when  the  diameter 
is  oonsidemMe  ;  and  he  remarks,  that  we  may 
select  the  law  which  gives  the  inverse  ratio  be- 
tween the  diameter  of  the  tube  aad  the  height 
of  the  liquid,  confunnaUe  to  Bxp.  4. 

The  subject  of  capillary  attraction  wns  next 
taken  up  by  S^ner  in  1761,  who  referred  ail  the 
phenomena  to  the  attvaotlon  of  the  enperfieSal 
particles  of  the  fluids.  Tie  deduces  this  prin- 
ciplo  from  the  do^'^trino  of  attraction.  He  sup- 
poses the  attraction  of  the  tube  to  be  inaeosifa^ 
at  sensible  dietanoee ;  and  he  Ine  shown  ^nt  the 
curvature  of  each  part  of  the  surface  of  a  flnid  is 
proportional  to  its  distance  from  the  {reneml 
level ;  and  without  much  error,  he  has  obtained 
from  experiments  the  magnitude  ct  tUe  oorvar. 
tnre  at  a  given  height  both  for  water  and  mer< 
cury.  M.  Monge  followed  Segner  in  ascribing  the 
capillary  phenomena  to  the  cohesiye  attraction 
of  the  superficial  particles  of  the  fluids ;  and  he 
maintains  that  the  enHhoee  must  be  formed  into 
curves  of  the  nature  of  lintearisB,  resultintr  from 
the  unifonn  t*»nsion  of  a  surfaf^c  resisting  the 
pressure  of  a  Huid,  which  in  either  uniform,  or 
miee  aeoeiding  to  a  glnsn  law. 

In  a  very  ingenious  paper  on  the  cohesion  of 
fluids,  read  by  Dr.  Young  in  the  Royal  Society 
in  1805,  that  able  mathematician  gave  a  new 
theory  of  capillary  attraotion.  He  redneed  all 
the  phenomena  of  cohesion  to  the  joint  operation 
of  a  cohesiye  and  a  repulsive  force,  which  balance 
each  oUier  in  the  internal  parts  of  a  fluid,  where 
the  partieleaan  bioaght  eo  near  that  the  fep«l> 
sioii  is  exaollf  equal  to  the  cohesive  force  by 
which  they  fire  attracted ;  and  he  assumed  only, 
that  the  repulsion  is  more  increased  than  the 
cohesion,  by  the  mntual  approadi  of  Ae  parti- 
cles. More  than  a  year  after  the  publication  of 
Dr.  Young's  paper,  M.  La  Place  published  a  Sup- 
plement to  the  '  Mecanique  Celeste,'  upon  capil- 
lary attraction,  where  he  proposed  a  tiieoty 
which  led  him  to  several  oonohisions  that  Dr. 
Young  had  already  obtained  by  a  more  simple 
route.  La  Place  supposes,  from  Exp.  11  and  IS, 
that  capiUary  action,  like  the  refractive  force, 
and  the  oheaiieal  aflnitiei,  ia  only  aensible  at 
imperceptible  distances  ;  that  a  narrow  ring  of 
glass  immediately  above  the  surface  of  the  fluid, 
exerts  its  foroe  on  the  water ;  and  that  this  force, 
oombined  with  the  weight  of  the  water  and  the 
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j  cohesion  of  its  particles,  produccf;  the  concave 
Burfaoe  or  menitcm  of  fluid  with  which  the  co- 
loma  is  always  taffminated.  He  supposes  this 
OMinisous  to  ba  snstaiiNd  by  ilia  aotion  of  the 
plnps,  while  it  exerts  ita  own  attraction  on  the 
Uuid  particles  immediately  below  it,  by  means  of 
which  their  gravity  ia  diminished,  and  the  water 
oonaeqiifiiidy  riiea  in  tiia  tuba;  and  ha  haa  da- 
termined  the  form  of  the  meniscus  to  be  tliat  of 
n  hcmi?phcrc,  and  its  attraction  to  be  equal  to 
that  of  u  spherule  of  water  oi'  the  same  diameter. 
Hanoa  tha  attraaCioii  of  ^  maniaoaa  will  ba  ior 
versely  as  its  diameter,  or  the  diamaier  of  the 
tube,  that  is,  as  the  weight  of  the  elevated  co- 
lumn, and  therefore  the  heights  of  ascent  must 
bainfafaslyaatliadiamalar<^tiiatab«i.  ^'Siiioe 
it  has  hitherto  been  usual  with  natural  philoso- 
phers," says  La  Place,  "  to  oon'ider  the  concavity 
i    and  oonvexity  of  the  suriacefi  of  fluids  in  capil- 

I  hry  spaces,  aa  a  asoondary  alfoot  of  capillary  at- 
j  traofeloii  only,  and  not  as  the  principal  cause  of 
!    phenomena  of  this  kin  l.  tlicy  havp  not  attached 

much  importance  to  the  determination  of  the 
oarvatrae  of  tiieaa  mifimt.  Bat  tha  theory 
which  has  been  hara  advaaoed,  having  shown 
that  all  these  pheiu)rnena  depend  principally  on 
the  curvature,  it  becomes  of  consequence  to  exa- 
mine it.**  In  opposition  to  the  authority  of  La 
Place,  Profiassors  Play&ir  and  Bnwatar  agree 
in  thinking,  "  that  the  principal  and  primary 
j  cause  is  that  attracU^  n,  \Yhich  sustains  the  men- 
iscus, and  enables  it.  to  act  ou  the  water  below 
withontbaiBf  drawn  oot  of  ita  plaoe.  Itianot 

I I  the  concavity  of  its  surface  that  makes  the  water 
in  the  tube  press  lew  in  t]»e  bottom  than  if  its 
surface  were  plain;  but  it  is  the  attraction  of 
tha  i^bkM  that  produoea  in  a  mannar  equally 
direct,  both  the  concavity  and  the  diminution  of 

'  j  pressure."   The  fact  mentioned  in  Exp.  12,  has 
1  been  ascribed  by  La  Place  to  the  action  of  the 
drop  upon  tha  eolainn,  in  oonaaqoenoe  of  ita  con- 
vexity; while  Mr.  Playfair  supposes  the  addi- 
1    tional  elevation  to  hp  occasioned  by  the  action  of 
the  bottom  and  outride  of  the  tube  upon  the 
drop,  by  which  the  column  of  water  ia  lifted  up 
to  a  hii^ier  laveL  Air.  Brewster,  however,  thinks 
tliat  the  column  of  water,  after  being  raised  above 
its  ordinary  height  in  the  tube,  aa  in  Exp.  12,  is 
i   prevented  from  obeying  the  foroe  of  gravity  by 
j    the  force  with  which  the  drop  below  adheres  to 
!    the  bottom  of  the  tube,  and  the  force  by  which 
it  r^ists  any  change  of  form ;  for  the  descent  of 
the  column  to  its  usual  height  could  only  take 
l^aoa,  either  by  detaoldDg  tiia  dro|»  altogalhar 
from  the  tube,  or  by  ginng  it  a  more  spherioil, 
or  a  more  elongated  form.    If  the  other  explana- 
tions were  true,  then  the  column  might  be  raised 
above  ita  oanal  height  in  the  taba,  by  pladng  a 
drop  of  water  on  the  outside,  and  allowing  it  to 
descend  to  the  bottom  of  the  tube,  where  it  would 
exert  its  force,  according  to  La  Place,  or  be  acted 
upon  by  the  tube,  aooMding  to  Mr.  Play  fair,  which 
la  not  tha  oaaa^Por  Airther  infonmtion  on.tbia 
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CAPITAL.  Tha  itoaic  «f  vahiabia  anhnge. 

able  commodities  possessed  by  individuals  or  a 
community.    This  is  the  usual  and  more  limited 
meaniug  of  the  term ;  for,  in  comparing  the  capi- 
tal of  one  individual  with  that  of  another,  we 
have  in  mind  the  amount  of  money  for  which 
the  stock  of  each  can  be  exchanged, — the  market- 
value  is  in  view.  In  estimating  the  cs|»tai  of 
any  individual,  we  neeewarily  tnka  into  eoBB- 
dantioa  the  debta  dua  to  and  fram  him;  s&d 
many  rnfm  of  hirjre  capital  are  only  possesaedof 
claims  upon  others ;  their  whole  stock  is  in  the  . 
handa  of  othan at  interest;  and  thijhafeai^f 
promiaea  ftr  a  certain  amount  of  monayy  laid  . 
actually  possess  neither  lands  nor  goods  to  any 
considerable  value ;  while  others  possess  krge  ^ 
quantities  of  both,  and  yet  have  little  or  no  cspi-  ■ 
tai,  doea  thagr  owe,  in  money,  the  valna  ef  tts  ■ 
greater  part  or  the  whole  of  their  possesriooi 
Now  it  is  plain  that  no  individual  can  under-  j 
take  produutiou,  tu  any  large  extent,  wiUiout  sa 
axtenaiva  atook.  Ha  nraat  have  land  to  ea]t&> 
vate,  or  materials  to  work  up,  and  implements 
to  work  with.    Even  a  sa^'^ge  must  have  a  capi- 
tal, such  as  his  hut,  clothes,  cooking  uteiuuls,  , 
Ibod  enough  to  aopport  him  until  ha  oan  ebtsia  i 
a  new  supply,  and  implements,  such  as  a  hatchet, 
gun,  canoe,  fishing  gear,  with  which  to  procure 
this  supply.    The  first  effort  of  industry  is  to 
supply  the  implements,  apparatus,  and  madiinwy  | 
for  his  own  employment ;  and  as  society  and  tht 
art8  advance,  and  the  operations  of  industry  are  | 
extended)  the  implements,  apparatus,  machinery,  | 
and  matcTiala,  requisita  In  oondnotfaig  the  pro-  j 
cesses  of  production,  mnafe  be  proportionally  so- 
cumulated;  and  these  will  constitute  a  part  of 
the  capital  of  a  community,  and  also  of  an  tndi-  j 
vidual,  which  is  essential  to  anooeas  in  productive  ' 
procesaea.  And  theaa  «aa  ha  commanded  by  any 
one  in  proportion  to  the  extent  of  his  individual 
capital ;  or,  if  he  have  credit,  then  his  r^urces 
for  production  will  depend  upon  the  capital  of 
ethan— in  other  woidai  that  of  tha  oamaaaity  | 
to  which  he  belongs.  ' 

In  considering  the  aggregate  capital  of  a  com-  '■ 
munity,  we  may  put  out  of  the  question  ail  tb«  j 
debia  dne  from  any  of  tha  memben  to  etbsn;  ^ 
for,  whether  these  be  great  or  small, — and  thy 
will  vary  according  as  the  practice  of  giving  | 
credit  is  more  or  less  in  use, — still  the  capital  of  i , 
the  eoomiitttitj  wiU  eonaitt  in  ita  huid%  tailil*  ' 
iiigi^8hSpa»raachinei7,ni«tcrialaonliaad^iBpk'  i 
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mentd ;  in  short,  in  all  those  things  which  bear 
a  value  in  the  ninrkct.  Pn^vMvd  the*  cotnntn*nity 
owes  no  debts  abruad,  these  will  cuuBtitute  its 
anv9g«to  otpttal;  and.  If  Ite  membtn  art  In- 
debted abroad,  we  find  its  actual  nett  capital,  as 
in  the  caeo  of  an  individual,  bj  deducting  the 
amount  of  its  debts  from  the  value  of  its  po68e»- 
I  iiQiii,  wiUuMit  nguding  the  dbbto  diu  ftom 
•ome  of  its  members  to  others. — In  comparing 
the  capital  or  wealth  of  two  communities,  we 
majr  be  led  into  an  error  by  comparing  the  value 
of  tlitir  poonarioas  in  gold  and  lilvBr,  since  th« 
value  of  these  metals  is  well  known  to  differ  in 
different  countries,  by  whatever  standard  the 
comparison  be  made.  If,  for  instance,  we  com- 
pare the  of  the  melalo  in  Tefimnoe  to  the 
wages  of  n  oommon  day-labourer,  we  find  he  has 
2  or  3  pence  a-day  in  Egypt,  and  from  50  to  72 
penoe  in  the  Umtod  States.  We  shall  find  the 
Mune  &maSfy  in  ottior  tidngt.  If  wo  take  a 
horse,  of  tho  tamo  Iwonty  and  serviceable  quali- 
ties, for  an  example,  we  shall  find  his  price,  in 
money,  to  be  twice  as  great  in  one  place  as  in 
another.  In  order,  therefore,  to  male  such  a 
comparison  throo^  the  medlnni  of  tiie  netab, 
or  by  adopting  them  as  a  common  measure,  we 
should,  in  the  first  place,  correct  the  measure  it- 
self, and  ascertain  whether  an  ounce  of  gold,  in 
one  of  the  plaose  between  which  the  compaifaon 
is  to  be  made,  is  wortli  a  half  of  an  ounce  or  an 
ounce  and  a  half  in  the  other;  and  the  way  of 
correcting  the  standard  would  be,  to  take  equal 
quantltiei  of  n  great  nnmber  of  aittdea  of  the 
same  quality,  in  the  two  places,  or  equivalent 
quantities  of  equivalent  article«i,  as  nearly  as 
their  equivalence  can  be  ascertained|  and  com- 
pan  their  money  prtoee  In  the  two  pheea.  Bat 
this  correction  of  the  oommon  measure  if  Boi 
very  easily  mftde.  The  inhabitants  are  the  great 
agents  of  production  in  every  country;  and, 
I  tiioa^  their  prodaoHfn  efficienOf  will  be  influ- 
enced, very  essentially,  by  the  amount  of  capital, 
j  fertility  of  the  soil,  qtiality  of  its  products,  fa- 
I  oilitiee  of  transportation, 
, '  indnatiy,  atiil  the  eharaoler,  lutblti^  end  akill  of 
the  agents  themselves,  are  the  moat  important 
!  circiimRtances  in  estimating  the  productive  re- 
I ,  sources  of  a  community.  Industry  and  skill  will 
I  rapidly  create  capital  Ifr.  Phillips,  in  hii  Ma- 
I  nual  of  Political  Economy,  estimates  that  the 
I  whole  value  of  the  capital  of  a  country  is  con 
.  sumed  and  reproduced  every  three  or  four  years. 
I  But  the  training  of  a  population,  and  forming 
<j  iteohunaterandhabilOfisa workofmaa^ycttiB. 
The  most  important  ingredient  in  the  national 
resonroes  is,  therefore,  not  only  no  part  of  its 
capital,  but  is  a  thing  of  very  slow  growth,  and 
leenlta  from  flw  oomUned  and  loiig*oontinued 
influence  of  a  thousand  causes,  moral,  physical, 
and  political,  too  complicated  to  be  disentangled, 
and  so  blended  that  the  action  of  each  cannot 
lie  dietinotly  tnoed.  Eeononiite  have  oonfined 
their  iknn  of  pvodnctlon  too  mnoh  to  oonridu^ 


ations  of  capital,  and  neglected,  or,  at  least,  not 
p:ivcn  ?ufTicicnt  weight  to  the  other  economical 
(^pacitica  and  resources. 

Oapltal  la  dkitingnidied  into  JhaHiifff  or  moio- 
alfe,  and  fixed;  the  former  consisting  of  things  that 
may  be  moved,  and  are  susceptible  of  manual  de- 
livery \  the  latter,  of  those  confined  to  one  place, 
aa  a  honae  w  pieise  of  land.  We  uae  the  terms 
in  a  different  sense  when  applied  to  any  particu- 
lar estaldishment,  by  the  floating  capital  l  wliich 
is  meant  that  which  remalos  after  payment  is 
made  for  all  their  apparatus  and  the  implements 
of  their  business,  and  which  is  usually  invested 
in  the  materials  to  be  manufactured  or  trans- 
porte<^  or  to  pass  through  the  process,  whatever 
it  is,  whioh  oonatitntee  the  buaineaB  oonduoted. 
Thus  one  carrying  on  a  flourwmlll  wants  a  float- 
ing or  disposable  capital,  over  find  above  the 
cost  of  his  works,  to  be  invested  in  wheat  and 
flour  not  yet  disposed  of.  Tliia  inatenoe  illna- 
tratee  what  is  meant  by  the  floating  or  diapoe- 
a>)lo  cnpital  of  ;i  whulu  community  being  that 
moveable,  exchangeable  stock  of  things  on  hand, 
over  and  above  the  fixtures  and  apparatus  of 
prodnetion,  indnding  lands,  buildings,  ihipi^ 
working  animals,  all  the  implements  of  the  arts, 
with  necessary  food,  clothing,  and  a  stock  of  seed 
sufficient  for  the  time  requisite  for  reproduction. 
What  remaina  over  theee  is  the  diqwaable  ea|n- 
tal,  and,  in  a  flourishing  community,  the  dispos- 
able floating  capital  \?,  constantly  invested  in 
new  fixed  capital,  implements  and  apparatus  of 
prodnetion.  A  dedUning  oommunity,  on  the  oon- 
trary,  oonsames  a  part  of  its  implements  and  ap- 
paratus of  industry,  or,  what  is  in  effect  the  same 
thing,  it  does  not  repair  and  replace  the  damage 
of  nee  and  decay.  The  iden  ia  hdd  ont  in  many 
aeoMNnloal  tnatiaea,  that  a  community  cannot 
have  a  surplus  capital ;  that  is,  it  cannot  have 
more  capital  than  it  can  make  use  of  in  its  con- 
sumption and  repcodnotion.  As  no  gronnda  what- 
ever are  given  for  thia  doctrine,  it  seems  to  be 
hardly  entitled  to  a  consideration  ;  for  the  posi- 
tion is  certainly,  at  the  first  view,  very  impro- 
faaMe,  ainoe  wi  know  veiy  well  tlmt  men  may 
accumulate ;  and  why  they  may  not,  in  any  poa- 
sible  case,  accumulate  a  surplus,  does  not  appear 
by  any  plausible  reason ;  and  whether  such  sur- 
plus accumulation  may  be  uaefbl  or  not,  wiU  de> 
pand  entirely  upon  tlM  kind  of  artioks  of  which 

such  accumulation  consists.  If  it  consint  in  ar- 
ticles the  value  of  which  depends  on  the  prices 
in  foreign  markets,  the  exoess  may  be  of  no  value 
at  all;  for  It  any  as  deptesa  the  ftraign  prioea  aa 

to  countervail  all  the  indirect  advantage  arising 
from  the  cheaper  supply,  for  a  time,  of  the  do- 
mestic demand. 

nor  leas  than  excessive  credits,  which  throw  the 
management  and  disposition  of  a  great  deal  of 
property  into  the  hands  of  persons  who  are  not 
aUa  to  aaawar  for  the  riaka  of  kaa  from  its  bad 
roanagraient,  or  other  oausea.  A  whole  oommur 
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nity,  in  the  aggregate,  cm  have  fictitious  capital 
.  only  m  case  of  its  members  having  an  excessive 
;  oredit  in  a  forMgn  oountry.  But  tito  mMnben 
may,  among  themselves,  have  a  fictitiotu  otpitel, 
;  by  too  great  a  facility  of  credits  in  their  dealings 
j  with  each  other,  and  the  fiction,  in  this  caaei  is 
t  in  their  fidse  pvomises  of  paymeat 
CAPITL   See  Copaiba. 
CAPON.  A  castrated  male  chicken.  Tie  is  cas- 
txated  as  soon  as  he  leaves  the  hen,  or  at  least  as 
MOB  M  he  begins  to  eiov.  Otpaiisseeaitohftve,at 
one  time ,  l>c<?n  almost  as coramoilMSOngihodomes- 
tic  poultry  of  our  yards,  as  oxen  are,  fit  present, 
among  the  cattle  of  our  fields ;  they  appear,  also, 
to  have  been  uaiTemlly  regaiM  as  anperior  to 
other  chickens  in  at  onoe  siae^  good  temper,  and 
readincsi?  to  ftitten ;  and  they  were  regarded  Uk&- 
¥rise  as  very  serviceable  for  breeding  chicks,  duck- 
lings, young  turkeys,  young  pheasants,  and  young 
partridge^and  as  superior  to  the  nafcoral  pro- 
t<Krtree9C9  of  these  Vrood:^.  both  in  conducting 
them  to  good  feeding  grounds,  and  in  defending 
them  against  kites  and  buszards.   But  many  per- 
MDi  now  regaxd  eapons  at  not  a  partide  snperior 
to  other  chickens ;  many  view  tlie  probable  ad- 
vantages of  them  as  not  wurth  the  trouble  of 
castration ;  and  many,  who  otherwise  would  be 
(Bipoaad  to  koep  oapona,  either  didike  to  infliet 
the  pain  of  castration,  or  eannot  osntiiva  to  get 

the  act  performed. 

CAFPAiUS.  SeeCAPBB. 

CIPPBD  HOGK.  See  Oafvut. 

CAPRIFOLIUM.  A  genus  of  beautiful  and 
fragrant  plants,  represented  by  the  well-known 
woodbine  or  honeysuckle,  and  forming  the  type 
of  the  natural  order  Gaprifbliaoe».  See  the  ar^ 
tide  HoanavoKT^.  The  name  caprifolinm  means 
goat-lenf  and  is  a  fanciful  allusion  to  a  supposed 
reseinbkaoti  between  the  woodbine's  and  the 
goat's  manner  of  climbing.  The  order  Osprifo- 
liacess  comprises  eleven  genera,  and  has  within 
the  ^rdens  and  phnibheries  of  Britain  nearly 
one  hundred  and  twenty  species.  Most  of  tlM 
planta  inehidcd  in  it  pmm  gieat  beauty  or  a 
large  amount  of  other  ploaaing  reeonuBendatikms ; 

and  are  either  twinin^r  or  erect  shrubs,  with 
cymes  of  white  blossoms,  or  clusters  of  odorifer- 
ous yellow,  white,  or  scarlet  flowers.  Some  of 
the  most  widely  diffused  are  the  honeyanokles, 

the  al-^er,  the  loniccrag,  the  dogWO0d%the  vibOT- 
uums,  and  the  symphorias. 

CAPSBLLA.  See  SuxPHKBb's  PuBSB. 

0AP8ICUM.  A  genna  of  onltivated  and  pan- 
gent -fruited  plants,  of  the  nightshade  tribe. 
Nearly  thirty  species  are  known  to  botanists,  and 
upwards  of  twenty  of  these,  besides  some  vane- 
tiea,  have  been  introdnoed  to  Great  Britain  from 
India,  China,  Egypt,  South  America,  and  the 
We=!t  Indies ;  and  all,  or  very  nearly  idl  are  cul- 
tivated in  their  native  countries,  and  may  be 
firnited  in  Ormt  Britain,  for  the  produoe  of  their 
Iwrries,  the  weU-known  cayenne  pepper  of  com- 
aaeMe.  About  thrse-fiMirths  of  the  introduoed 
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species  are  evergreen,  hothouse  under-shrubs.  of 
from  one  foot  to  four  feet  ui  iitugiit, — mu^i  i4 
them  ourying  wluto  llowen  at  aome  time  hO' 
tween  April  and  the  latter  part  of  July ;  and  all 
the  remainder  are  annual  plants,  of  vaiiena  d^ 
groM  of  tenderness  or  hardinesa 

The  tiwfli^  oalied  emshatieallT  the  annnil 
Capnttm  awnnnwi  appears  to  yield  much  more  of 
the  cayenne  pepper  of  commerce  than  any  other 
species.    This  is  a  native  of  both  Indies,  aad 
was  introdoesd  to  Britain  abool  the  middk  I 
of  the  16th  century.    Iti  itam  la  hivbaoeous, 
smooth,  roundish^  crodcod,  hvanching,  and  from  ' 
twelve  to  thirty  inches  in  height;  its  kaves 
are  amooth,  ovate,  entire,  and  aland  oa  lani* 
irregularly  produced  footstalks;  its  floiren  am  i' 
axillary,  solitary,  and  white,  and  appear  in  | 
June  and  July;  and  its  fruit  is  a  lung,  pendu-  i 
lous,  two-celled,  pod-like  berry,  sonaetimea  of  a 
yellow  colour,  bat  generally  uf  a  shining  orange- 
scarlet. — The  frutescent  spedee,  Cajmch-m  ffufa- 
cetu,  probably  produces  better  ^ycone  pepper 
than  any  other  of  the  East  India  speoien.  It 
is  onltiwtad  in  every  part  of  Hindoetaa;  and 
waa  introduced  thence  to  Britain  about  the 
middle  of  the  17th  century.    It  is  an  evergreen  : 
under-Bhrub,  of  about  tiie  same  height  as  the 
annnal  speeiss,  and  oarriea  pale  yellow  dowets  , 
from  June  till  Septembw.    A  variety  of  it 
called  the  subtwisted,  C.  f.  tor^ilmmn.  carrirf 
white  flowers,  and  grows  to  about  twice  the 
height  of  the  normal  plant,  and  waa  introdnosd 
to  Britain  firom  India  in  1820.— The  berried  spi- 
cier, Cnpsieum  Iniccahim,  prodiieies  the  best  kind  ] 
of  cayenne  pepper  which  arrives,  ready  prepared, 
in  the  porta  of  Britain.  Itgrowaonlyintfae  Weat  I 
Indies,  and  was  introduoed  thence  to  Britain 
about  15  years  ago.  It  is  an  under  shrub  of  three  . 
or  four  feet  in  height,  and  carries  white  flowara  J 
from  JwM  till  Sqitonbar.  Both  the  frnit  of  thia 
opaoiaa  and  that  of  the  ftmtesoent  species  is  vety  ; 
commonlv  Itnown  in  commerce  under  the  narae  ' 
of  bird  pepper. — ^The  laige-fruited  ^ectes,  Cctpfi-  ^  j 
is  ektaniivdy  grown  in  Indin  far  *  \ 
pickling,  and  was  introduoed  to  Britain  about 
the  middiL'  of  last  century.    It  hns  the  lf>wwt 
growth  of  any  in  the  genus,  and,  though  an  un-  .  • 
der-shrub,  is  only  a  biennial ;  and  it  carries  while  , ' 
flowers,  and  blooms  in  July.   Two  varieties  of  j  [  | 
it.  the  globe  fniitcd  and  the  yellow-fruited,  at- 
tain twice  its  own  height,  and  are  also  oultiv^ed  < 
in  India.    The  fruit  of  this  specie  has  a  more  ] 
tender  and  iediy  nUn  than  that  of  any  other  ,  j 
species,  and  is  therefore  eminently  adapted  fur  | 
pickling.    But  the  fruit  of  the  hardier  and  iiicrv  , 
common  species  is  extensively  raised  m  s<ysua,  ■ 
Portagal^  and  the  aonth  of  Vrane^  both  to  bs 
eaten  green,  and  to  be  pickled  as  a  substitute  for  [ 
capers ;  and  the  fruit  of  many  of  the  species  and  , 
varieties  is  indiscriminately  thrown  together,  ot  ] 
miied  up  in  bdia,  to  Ibna  inftrior  kinds  of  | 
enne  pflpper. 

.  The  ripe  fruit  of  the  C^psfntm  faaatfas^  as 
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grown  in  the  West  Indies,  is  well  dried  in  the 
siiDshioe,  and  then  put  into  &n  e&rthen  or  stone 
pot,  with  %  layer  of  flour  alternating  with  each 
layer  of  frnit;  and  then  baked  in  an  oven  till  it 
is  thoron;];hIy  freed  fr.  nn  all  interior  moisture. 
The  fruit  is  then  separated  from  the  flour,  and 
ground  into  fine  powder ;  a  mixture  is  made  of 
tUt  powder  tod  fine  wliflti  floor,  io  tho  propor- 
tion of  an  ounce  of  the  powder  to  a  pound  of  the 
floor ;  the  mixture  is  baked  with  leaven  into 
smaii  ca,kes ;  the  cakes  are  cut  into  small  pieces, 
baked  again  till  they  am  ae  hard  m  biteuit,  and 
then  ground  into  powder  and  sifted  ;  and  the 
fine  powder  tlius  finally  olitained  is  packed  into 
closely-corked  bottles,  and  »eat  to  Britain  m  the 
heel  prepared  cayenne  pepper  of  oomnMroe.^ 
But  the  pcepwed  pepper  it  often  mixed  with 
common  salt,  and  sometimes  with  the  very  nox- 
ious pigment,  red  oxide  of  lead.  To  detect  the 
prcMBoe  of  the  btter  ingredient,  a  deoootiom  of 
a  suspected  specimen  may  be  made  with  vinegar, 
nnd  filttr od  .  and,  if  red  oxide  of  lead  be  present, 
tbo  adding  of  some  of  the  solution  of  eulphuret- 
ted  hydrogen  gas  will  throw  down  a  black  pre- 
cipitate, or  the  adding  of  a  proper  proportion  of 
sulphate  of  soda  will  throw  down  a  white  prcci- 
pirato,  which,  when  dried,  and  afterwards  mixed 
with  a  little  charcoal  and  heated,  will  evolve  a 
glohole  of  metallio  lead. 

Capsicum  berries  have  an  anmatio  odoar,  and 
are  extremely  pungent,  acrimonious  and  fiery 
tasted ;  and  they  oommunicate  these  propertiee  to 
ethttv  Aleohol,  and  water.  But  the  odow  is  oon- 
rideiahfy  dissipated  by  the  proems  of  drying; 
and  the  taste  is  much  impaired  and  exceedingly 
diluted  by  conversion  into  prepared  oiyenue 
pepptf.  Stber  cajwioam  fimit  itself,  or  cayenne 
pepper,  or  a  tincture  of  capsioum  is  a  powerful 
stimulant,  and  has  been  successfully  employed  in 
cases  of  dyspepsia,  atonic  gout,  tympanites,  para- 
lysis, dropsy,  cy nanche,  and  scarlatina.  The  pep- 
per is  sometimes  given,  in  the  form  of  a  ban»  in 
d.  )ses  of  from  twenty  to  thirty  grains,  to  horses,  for 
flatulency,  indigestion,  and  cold;  yet  though  a' 
valuable  stimulant,  and  though  said  to  be  a  most 
eflMent  medldns  in  the  veterinaiy  praetfee  of 
India,  it  is  too  heating,  and  makes  too  great  an 
accelomtion  of  the  pulse. — A  indWi  Materia  Mfd^ 
ioa  oj  liindo»lan.—TiiOT>uso».s  London  Dutpetaa- 
tOTf^^M&br'»  JHetUmetrij. — Mat^asine  of  Dcmutie 
Economy. — Sui^ononj;  Mt'dioil  V>i  ariy.---LvvdinC» 
nortmBriUumkmr^WhMt  VtUriiuuy.'^TwM 
OA  Ui€  Horm, 

CAPSULE.  A  dry  and  membranaceous  seed- 
cover.  All  capsules,  when  ripe,  open  in  some 
determinate  manner.  Most  are  two-valvod  ;  but 
some,  as  tho?e  of  the  primrose  plants,  are  one- 
valved ;  some,  aa  those  of  the  wood-sorrels,  are 
maay-valved;  and  sorae^  aa  those  of  the  ssh- 
trees,  have  no  valves. 

CAPSULAR  LIGAMENTS.  The  Hgaments 
which,  in  laiige  vertebrated  animals,  surround 
the  ondi  of  articulated  boQM{y  and  ibm  tiie  joint 

I. 


CARAGANA.  680~ 

into  a  comph'to  cnvitv  In  the  horse,  they  are 
long,  thin,  dense,  and  impervious,  and  serve  both 
to  strengthen  the  joint,  and  to  resist  didooation ; 
and  though  sosrody  obewable  fnm  the  exte- 
'  rior,  they  secrete  a  peculiar  mucus,  are  very  vas- 
cular and  sensitive,  and,  when  injured,  occasion 
very  troublesome  inflamtuatiou  in  the  cavity  of 
the  j<dnt.  See  the  articles  Jouras  and  Woohsb. 

CAPULET,  or  Cappbp-Hock.  A  wenny  swell- 
ing or  bursal  enlargement  on  the  heel  of  the 
horse's  hock,  or  on  the  point  of  his  elbow.  It 
arises  ttam  bnusee,  kidks,  and  otiier  causes,  and 
has  a  great  diversity  of  both  appearance  and  j 
character.  When  it  is  w;itorv,  or  proceeds  from 
indisposition  of  the  blood,  it  ought  not  to  be 
meddled  with,  but  will,  without  aid,  gradually 
wear  away.  When  it  has  a  thick  consistency 
and  a  stubhom  character,  and  yet  appears  to 
proceed  from  a  bad  state  of  the  blood,  it  may  be 
dispersed  by  a  cautious  use  of  rqiellers^  rowels, 
piuiges,  and  diofetios.  When  it  comprises  great 
mucous  secretion,  and  is  accompanied  with  a 
thickening  of  the  integuments,  and  has  been 
caused  or  continues  to  be  aggravated  by  kicking 
or  other  abrasion,  it  maj  he  tried  with  vinegar 
or  other  rcpeller,  and  may  next  be  repeatedly 
blistered,  and  may  finally,  if  the  case  is  very  bad, 
be  reduced  by  puncturing.  But  any  use  of  the  ! 
knife  or  the  fauMet  reqnins  extreme  eantiim. 

CABA.  A  cultivated  variety  of  the  yam, — 
Dio^rm  mtim.   It  is  called  sometimes  the  cara 
of  Brazil,  and  sometimes  the  cara  of  Rio  de  Ja- 
neira   tts  root  is  white-ddnned,  irregularly 
roundish,  and  superior  in  flavour  to  the  tuber  of 
any  of  the  long- rooted  varieties  of  the  yam.    It  ) 
in  extensively  cultivated  in  the  vicinity  of  Rio  i 
de  Janeiro,  and  is  generally  preferred  to  the  wa-  | 
tery  and  bad-tasted  potatoes  whtdi  axe  usually  1 1 
raisf  fl  fr.r  the  limzilian  market.   The  name  of  j 
cara  is  frequency  friven  to  other  esculent  roots  ' 
of  Brazil,  [^rtiuuiuriy  to  Jatroj*/ta  manikot. 

CABAOANA.  A  genns  of  hardy  ornamental 
shrubs  and  small  trees,  of  the  leguminous  order. 
Sixteen  species  have  been  introduced  to  Britain; 
and  twelve  of  th^  are  natives  of  Siberia.  Most 
of  the  species  possess  dose  resemblance  to  the 
acacia^tree,  and  five  have,  by  many  eminent 
botaui.sts,  been  actually  included  in  the  acacia-  | 
tree  genus.  The  arborescent  species,  Varagam 
gf&OTMowM  --eaDed  hj  lannsus  Aobinia  earagana 
— ^was  introduced  to  Britain  from  Siberia  about 
the  middle  of  last  ccnti:rv.  Its  stem  usually 
rises  to  the  height  of  about  fifteen  feet;  its 
branches  are  covered  with  a  greenish -yellow 
bark ;  its  leaves  are  abruptly  pinnated,  and  con- 
sist each  of  about  five  or  six  pairs  of  oval,  spear-  ' 
shaped,  pointed  leaflets ;  its  flowers  grow  on 
single  footstalks  from  the  sides  of  the  branches, 
and  are  small  and  ydlowirii,  and  appear  in  April 
or  May ;  and  its  pods  are  smooth  and  compressed, 
and  ripen  in  September.  An  unarmed  variety 
of  the  species,  C.  a.  inermu,  grows  to  only  two- 
thirds  of  the  height  of  th«  normal  plant.>-The 
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frntCBCcnt  species,  C  frn/exens,  formerly  Rohinia 
frwUmmtf  was  brought  from  Siberia  about  the 
same  time  as  the  arboresoent  tpeeies,  and  osoally 
haa  a  height  of  only  about  two  feet.  Its  shoots 
are  very  tough  and  pliant,  and  arc  used  by  the 
Tartars  for  the  same  purpose  for  which  osiers  are 
used  in  England.   Two  varieties  of  this  species, 
the  one  hftTfaBg  broftd  leafleta  and  iSbm  other  haT- 
ing  narrow  leaflets,  C.  f.  latifdla  and  C.f.  angw- 
tifolia,  usually  grow  to  the  height  of  about  six 
feet ;  and  the  latter  was  not  long  ago  introduced 
from  OdeMu^The  thorny  qMdes,  CaragaMi  tpi- 
neao,  was  brought  from  Sibeiift  in  1775.  It 
grows  to  the  height  of  six  or  seven  feet,  has  long 
tough  branches  and  large  strong  spines,  and 
might  he  meet  adtutageoasly  employed  in  Bri- 
tain for  forming  hedgse  which  should  oombine 
g;rpnt  beauty  with  impenetrable  thickness  and 
remarkable  strength. — The  pigmy  species,  Cbro- 
ffona  pyqmaOf  was  brought  frooi  SlberiA  about 
the  middle  of  last  century,  and  vtimUf  grows  to 
the  heiglit  of  only  about  a  foot.    Its  \vood  has  a 
deep  bay  colour,  and  is  exceedingly  hard.    A  re- 
cently introduced  variety  of  it  is  called  the  Sandy 
Oanigann,  and  is  ■•  Um  and  fteble  as  the  normal 
plant. — ^The  silvery  species,  Caraganu  arjentea — 
formerly  called  Rohinia  Hafodendron,  and  rf  cent- 
ly  constituted  by  the  Russian  botanist  Fischer  a 
separate  genus,  under  the  name  of  HcUmoim' 
dron  argttUeum — was  introduced  from  Siberia 
about  the  middle  of  the  bitter  half  of  last  cen 
tary.   It  naturally  grows  on  dry,  liarren  s&it- 
fidds ;  and,  ptobaUj  in  oooseqaenoe  of  oar  soils 
being  too  rich  and  almost  destitute  of  salt,  it 
seldom  flowers  in  our  «brubberies  or  f^ardens. 
It  usually  grows  to  the  height  of  about  six  feet, 
and  is  a  very  handsome  shrub.  Two  varieties  of 
it,  C.  a.  tubviretceiu  and  C.  a.  braehiftema,  grow  to 
the  same  hcit^ht  as  the  normal  phnt  ■.  and  while 
all  the  other  species  of  carnf^ana  carry  yellow 
flowers,  the  several  kinds  of  the  silvery  speues 
eany  porpls  flowers. 
C  A  R  A  MBOLA-TRKE.  See  Atkuwoa. 
CARANDAS.   See  Cabissa. 
CARAWAY.  A  small  genus  of  hardy,  biennial 
plaati^of  themnbelliforoas&mily.  Iteompriaes 
only  two  spaoies, — ^the  common,  Carum  earut, 
which  growg  wild  on  the  meadows  and  pastures 
of  Britain, — and  the  simple -stemmed,  Carum 
nmpUx,  an  uninteresting  plant,  wMdi  was  intn^ 
duced  from  Siberia  in  1816.  The  oommon  speeSis 
is  cultivated,  for  the  sake  of  its  seeds,  in  vnrions 
parts  of  Essex  and  Suffolk.   Its  root  is  fusiform, 
or  shaped  like  that  of  the  carrot ;  its  stem  is 
smooth,  dianndled,  branching,  and  between  two 
and  tbrfo  feet  in  heigbt ;  its  leaves  are  smooth, 
doiililv  pinnate,  and  cut  into  narrow,  linear, 


poiutud,  deep  green  segments  or  piunuke  ;  its 
flowen  are  flve-petaOed,  widtidi  or  pale  blndi, 

numerous,  terminal,  and  generaUy  in  ten-rayed 
umbels;  and  its  se^ds  are  oblong,  bent,  brown, 
about  a  quarter  ot  an  inch  long,  and  marked 
longitudinally  with  five  straw-oobored  ridges. 


Caraway,  belnc^  a  biennial,  is  sown  with  cori- 
ander, or  sometimes  with  com,  on  the  same  prin- 
ciple on  which  olover  is  sown  wiA  barley ;  bat  ia 
some  instances,  csiaway,  coriander,  sad  tesed 
are  all  sown  together  on  lea-land  broken  up  fT 
the  purpose,  and,  when  well-managed,  make  an  , 
exceedingly  profitable  return.    The  mode  o( 
oropidng  the  three  things  together  is  daaeribed 
as  foUows  by  Mr.  Sewell,  of  Maplestead,  in  Essex : 
— "  About  the  bt  jrinning  of  March,  plough  some 
old  pasture-iaud,  the  soil  of  which  should  be 
a  fery  strong  ohj  loam.    Mia  together  tsa  , 
pounds  of  coriander,  twelve  pounds  of  caraway, 
and  twelve  pounds  of  teasel  seeds,  which  is 
sufficient  for  an  acre ;  sow  directly  after  the 
plough,  and  harrow  the  land  well  When  the  ' 
plants  appear  of  sufficient  strength  to  bear  the 
hoe — which  will  be  in  aln^ut  ten  weeks  after 
the  eowing— it  must  not  be  omitted;  and  in  the 
conrae  of  tiie  sommer,  it  will  require  three  boe*  : 
ings,  as  well  as  one  at  Michaelmas.   The  cori- 
ander is  fit  to  bp  cut  abotit  the  bocnnning  of  July, 
and  should  be  thrashed  on  a  cloth  like  cole-seed.  i 
About  the  April  following,  your  teasel  and  can-  | 
way  will  want  a  good  ho^ig^  done  deep  and  wei, 
and  another  hoeing  about  the  l>eginning  of  June. 
The  caraway  will  be  fit  to  cut  the  bejjinning  of 
July,  and  must  be  thrashed  in  the  same  manner 
as  the  oniander.    The  tsssel  will  not  be  ready 
till  the  middle  of  September ;  and  some  of  the 
plants  do  not  perfect  their  seeds  until  the  third 
or  fourth  year,  when  those  heads  which  are  be-  ; 
ginning  to  tum  hfown  are  cat  oflT  at  the  item 
with  a  stalk  a  foot  long.   Of  these,  twenty-five  | 
are  tied  in  a  btmcb  ;  twenty-four  of  thn  bnaches 
are  fixed  on  a  snmll  stick,  and  called  a  row, 
twenty-foar  <^wliicli  make  a  load,  equd  in  balk 
to  about  a  ton  of  hay.  The  goodncsi  of  the 
muFt  ebioflv  depend  upon  th«  care  ernplnred  in 
their  cultivation  ;  and  as  the  land  can  ouly  be 
filled  with  plants,  it  is  evident  that  the  more 
one  kind  predominates,  the  lorn  esn  be  rsaaoaably  ■ 
expected  from  those  which  succeed ;  accordingly 
the  product  of  ciiraway  is  much  preater  without 
than  with  tei^el"   The  caraway  ot  the  threefiold 
crop,  if  soil  and  coltore  be  good,  may  yield  sd 
much  as  a  ton  per  acre,  worth  about  ,£20 ;  and 
both  the  caraway  and  the  tonsel,  if  kept  in  a  clean 
and  well-hoed  condition,  wiU  make  a  profitable 
retain,  not  only  in  the  second  year,  bai  alio  in  ; 
tike  tldrd  and  the  fourth,  after  lowing.  But 
scarcely  any  soil  will  suit  except  such  as  is  too 
ridi  in  humus  for  com ;  or  rather,  only  a  kind  of 
soil  will  suit  wliich  an  entire  ooorse  of  croppiog 
with  coiisnder,  csraway,  and  teasel  wiU  mmply  | 
reduce  to  a  proper  state  of  fertility  for  com.  The 
hoeing  of  cnnway  requires  great  attention,  care, 
and  labour,  and  is,  in  conset^uenoe,  very  expeo-  | 
dva ;  and  the  gaUieriag  of  the  erep  most  ha  ' 
effected  by  a  cautious  cutting  of  the  plants  sin- 
gulatum,  and  depositing  tbem  one  by  one  in  a 
cloth,  to  be  immediately  carried  to  the  thrash-  , 
ing  floor.  The  propergarden  coltore  of  csnoagr  |» 
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TOHj  easily  be  inferred  from  what  w«  ham  Mid 
recpeoting  the  pmpet  Add  eultnre. 

Caraway  seeds  have  a  pleasant  aromatic  odonr, 
and  a  sweetish,  warm,  pungent  tn^te;  they  yield 
by  distillatiuQ  a  volatile  oil,  which  contains  the 
whole  of  their  MNHBa«nd«ettTepfopertifle;  thejr 
are  extenaively  used  by  confectioners,  in  the  ma- 
nufacture of  comfits,  and  by  pastry-l)aker8  in  the 
preparation  of  fancy-breads ;  and  they  are  em- 
ployed, in  nedieiiie,  to  give  wannth  to  ooU  pur- 
gativei,  to  diq^  hysteria  and  flatalent  oolto»  and 
to  operate  as  a  carminative  and  an  axillary  tonic. 
Not  fewer  than  tea  different  preparations  of  them 
are  Mdeied  the  phatmacopociaa.  The  eaedi, 
especiaOj  in  n  etate  of  powder,  are  nndi  oaed  m 

veterinary  practice,  as  a  carminative,  a  eortlinl.  and 
an  aromatic.  They  are,  iu  any  case  of  veterinary 
practice,  seoond  only  to  ginger  as  an  aromatie ; 
and  in  soine  eaeee,  they  are  greatly  preferable. 
But  ^vhr^n  mraway  powder  is  purchased,  care- 
ful examination  of  it  ought  to  be  made,  lest  it 
should  pdrove  to  be  only  the  worthless  residuum  of 
the  atill^il^rMtarat  Sumy  «fMm»^BlUm** 
Dietumart/  of  the  Farm. — MiUfr't  Dictionary. — 
Mortrmer'a  JIusbandn/. — Thom^r^n't  Ix>ndon  Di»- 
ftntalory. — Loudon' $  Hortus  Brua  nniciu. — ClcUer't 
OMfe  llM»r.~2>iH^e£Men>  MeUna  IMiea. 

CABBON.  Charooal,  as  we  are  &miliar  with 
it  in  common  life,  contains  hydrogen,  and  saline, 
and  metallic  subetanoea.  Accordingly,  it  became 
neoeweiy  to  introdaee  a  peeuliar  term  fm  ita 
haee^  and  tile  one  adopted  chemists  was 
cnrhon.  This  element,  besidts  foniilnEr  the  in- 
flammable matter  of  charcoal,  exists  largely  in 
anfanal  rabetaneee,  and  is  eztendirdf  distributed 
in  the  mineral  kingdom. 

The  only  body  in  which  rar^nn  ha8b€<*n  found 
to  exist  in  a  state  of  absuhitc  purity,  is  the  dia- 
mond.   This  precious  stone  has  always  been 
esteemed  as  the  most  valuable  of  the  gems-  -a 
superiority  which  it  owes  to  its  hardnesB,  lustre, 
and  high  refractive  power   Diamonds  are  brought 
from  India  and  from  Bra,i^ii.    Those  of  India, 
whidi  have  been  tike  hmgeet  known,  are  princi- 
pally found  in  the  kingdoms  of  Qoloonda  and  of 
Visiapour.    Those  of  Brazil,  discovered  at  the 
commencement  of  the  17th  century,  belong  to 
tike  district  of  Seno'do-Frio.    The  rituatlons  in 
which  they  occur  are  such  as  to  favour  the  idea 
of  their  recent  formation  ;  since  they  exist  di? 
geminated  through  a  loose,  ferruginous  sand- 
stone, or  quite  dstnehed  in  a  sandy  soil ;  and,  in 
both  oases,  are  situated  at  no  great  depth  below 
the  ?Ttrface.  In  Brazil,  thp  conglomerate  in  which 
they  exist  is  called  coMaLko;  from  which  they 
are  extracted  by  washing,  in  the  same  manner  as 
goM.  TtwdtaamdmiifonnlyoocafsorTBtalliaed, 
and  presents  a  great  variety  of  forms;  all  of 
which  yield  readily  to  niechnnicnl  division  paral- 
lel to  all  the  pl&nes  of  the  reguiar  octobedron, 
wldeb,  tibeiefbre,  is  tlieftm  of  the  primarycnys- 
tal,  and  under  which  figure  it  is  sometimes  found 
hi  natnie.  The  ftces  of  its  ojitals  axe  vexy  fre- 


quently curved,  so  as  to  commnnfeate  to  them  a 

rounded  appearance.  Thef  axe  commonly  lim- 
pid ;  and  are  either  colourless,  or  of  a  yellowish, 
bluish,  yellowish-brown,  black-brown,  Prussian 
blue  or  rose-red  colour.  Specific  gravity,  3*5. 
Its  hardness  is  otieme;  so  that  it  can  be  worn 
down  only  by  rubbing  one  diamond  against  ano- 
ther, and  is  polished  only  by  the  finer  diamond 
powder.  The  weight,  and,  consequently,  the 
value  of  diamonds,  are  estimatsd  in  cavatii  one 
of  which  is  equd  to  four  grains ;  and  the  price 
of  one  diwnond  compared  with  that  of  another 
of  equal  colour,  transparency,  and  purity,  is  as 
the  squares  of  the  mpeetive  weights.  The  aver- 
age price  of  rough  diamonds,  that  are  worth 
working,  is  about  £i  f<  r  the  first  carat.  The 
value  of  a  cut  diamond  is  equal  to  that  of  a 
rough  diamond  of  doobk  weight,  exdnrive  of 
the  price  of  workmanship  |  tnd  tlie  wlioie  eott  of 
a  wrought  diamond  of 

1  carat  mav  he  ahout        .       .  £fi 

2  caraU    "  is      2-'  X  X8  =  32 

3  do.        is      33  X    8  =:  72 

4  do.         is      4^  X    B  =  126 
100  do.        is   100-  X    8  =  80,000 

This  rule,  however,  is  not  extended  to  diamonds 
of  mote  than  SO  carats.  Tlie  larger  onei  are  di»- 

posed  of  at  prices  inftrior  to  their  value  by  that 
computation.  The  snow-white  diamond  is  most 
prized  by  the  jeweller.  When  transparent,  and 
free  from  craeks,  it  isssid  to  be  of  the;finf  mrtcr. 
— ^The  following  are  some  of  the  moat  extraordi- 
nary diamonds  known : — one  in  the  posFossion  of 
the  Bijah  of  Mattan,  in  the  island  of  Borneo, 
wliete  it  was  found  about  a  century  ago :  it  is 
duqwd  like  an  egg,  and  is  of  the  finest  water  : 
its  weight  is  3(57  carats,  or  2  nz.  1f"9  grs.  Troy, 
Another  is  the  celebrated  Pitt  diamond,  now 
among  the  crown  jewels  of  France,  weighing  136 
esiftts;  another  in  the  soeptre  of  ttie  emperor  of 
Bussia,  of  the  size  of  a  pigeon's  egg ;  and  ano- 
ther in  the  possession  of  the  Great  ^!o<rnl.  which 
is  said  to  weigh  280,  and  which,  in  a  rough  state, 
weiglied  799  caratb— From  tlie  ihot  tiiat  tran*> 
parent  inflammable  bodies  refract  light  in  a  ra- 
tio greater  than  their  densities.  Sir  Isaac  Newton 
ooigeotured  that  the  diamond  might  consist  of 
an  nnotnons  matter  ooagnfaited.  fRie  Fbrsntine 
academidana  had  rendered  its  oombusiability 
probable,  by  exposing  it  to  the  solar  rays  of  a 
powerful  burning-glass,  and  observing  that  it 
gradually  disappeared,  or  was  oonsnmed.  Sub- 
sequent experiments  settled  tiie  question,  by 
proving,  that  the  dinmon  i  loot  none  of  its  weight 
when  calcined  out  of  contact  with  the  air.;  but, 
on  the  contrary,  that  it  was  dissipated  when 
heated  in  oontaot  with  this  fluid.  It  stiU  le- 
mained,  however,  to  be  discovered,  what  was  the 
true  nature  of  the  diamond.  This  was  accom- 
plished by  Lavoisier,  who  enclosed  diamonds  in 
jars  fiUsd  with  atmcq^eric  air  or  oxygen  gas, 
and,  after  having  onUMd  them  to  disappear  by 
the  laeat  of  n  bnming<elaM^  ezmnined  the  air  in 
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the  vessels.  He  fonnd  it  to  exhibit  precisely  the 
game  properties  as  the  air  which  results  firom  the 
combustioa  of  charcoaL  This  experimoit  was 
abo  poffomed  by  Morvesu,  who  demomtnted 
ib»  nature  of  the  diamond  hf  itQl  anotiier  ar- 
rangement. A  diamond  was  enclosed  in  a  c;ivitj 
made  in  a  piece  of  pure,  soft  iron ;  a  stopper  of 
the  aame  metal  was  AAvm  into  it,  and  the  maM 
waa  pat  into  a  toiall  crucible,  whtdk  waa  oovered, 
find  this  into  a  second  ;  the  space  between  them 
being  tilled  with  pure  silicious  sand.  The  whole 
was  exposed,  for  some  time,  to  an  intense  heat. 
When  examined,  the  diamond  had  disappeared, 
and  the  iron,  with  which  it  had  been  in  contact, 
wr\?  converted  into  steel.  Now  steel  is  a  com- 
pound of  iron  and  carbon ;  and,  as  the  diamond 
was  not  Tiiible,  and  as  there  was  no  aonrae  from 
which  the  carbon  oeold  have  been  ol)tained,  the 
conclusion  waa  nnaToidable,  that  tht  diamond 
was  pure  carbon.  Yet  so  diSerrat  is  this  mine- 
lal  from  chareoal,  that  it  waa,  lot  a  time,  ima- 
gined that  it  contained  aome  other  element  than 
CRrlion ;  but  the  numprmT?  and  delicate  experi- 
ments of  Sir  H.  Davy,  and  several  other  chemists, 
fidled  of  detecting  any  thing  else  in  its  composi- 
tton ;  and,  althoi^  there  eziats  ao  great  a  dif- 
ference  between  the  diamond  and  charcoal,  in 
their  external  propcrtiff .  we  are  forced  to  believe 
that  they  are  identically  of  the  same  nature. 
The  dianHind  ia,  ther^ore,  para  carbon,  and  dif- 
fers fVom  charcoal  (leaving  out  of  quMtion  its 
trifling  impaxttiea)  only  in  the  anangenient  vt  ita 
molecules. 

Ihe  aohatanee  in  which  earhon  e^ate  noKt  in 

purity  ia  oharcoaL    For  common  pTirptiaot,  Ais 

is  prepared  hy  pilin^r  hiHets  uf  wood  in  n  pvrami- 
dical  form,  with  vacuities  between  them  for  the 
admiaiion  of  air,  eorering  them  with  earth,  uid 
inflaming  tliem.  In  conseqoenee  of  the  heat, 
part  of  the  combustible  snbFtnnce  is  consumed, 
part  is  volatizcd,  together  with  a  portion  of 
water,  and  there  remains  behind  the  ligneous  fibre 
only  of  the  wood,  in  the  form  of  n  Uaok,  brittle, 
and  pornns  body.  When  required  pure,  and  in 
small  quantities,  for  the  piirposes  of  the  chemist, 
it  may  be  obtained  by  immersing  the  wood  in 
aand  eontained  in  a  emoilile  expoeed  to  heat. 
According  to  the  experiments  of  Me^rs.  Allen 
and  Pepys,  the  weight  of  charcoal  obtained  from 
100  parts  of  different  woods  was  as  follows : — fir, 
18-17;  Ugnom  Title,  17^;  bos,  90^|  beeoh, 
15 ;  oak,  17'40 ;  mahogany,  15*75. 

JyimphJnck  is  chrxrcoal  in  a  state  of  mimite  di- 
vision, and  is  prepared  for  the  demands  of  trade 
from  the  diega  whioh  remain  after  the  eliquation 
of  pitch,  or  else  from  snmH  pleeee  of  fir-wood 
which  are  hvimed  in  fumnccs  of  a  peculiar  con- 
struction, the  smoke  of  which  is  made  to  pnss 
through  a  long  horizontal  flue,  terminating  in  a 
close,  boaided  ehamber.  The  foof  of  thia  eham- 

bi  r  is  mndc  of  cnnr^e  cloth,  through  which  the 
current  of  air  escapes,  while  the  ^oot,  or  Inmp- 
blaok  remains  behind. — Coke  is  a  peculiar  kind  of 


charcoal,  which  remains  in  the  retort,  after  the 
hating  of  ooal  to  procure  the  coal  gjbA—Tt^ru- 
Uackj  or  animoL  ckareoalf  is  obtained  from  boat^ 
OBuide  leUiot  in  n  eoveied  eraeibie,  and  oomirii 
of  chavooal  mixed  with  the  earthy  matter*  of  the 
bone. — Wood  charcoal,  well  prepared,  is  of  a  deep- 
black  colour,  brittle,  and  poroosy  taateiesa  and 
inodorona.  It  ia  infhrfble  in  any  lieat  a  finnaM 
can  raise ;  bat,  by  the  intense  heat  of  a  powerful 
galvanic  apparatus,  it  is  hardened,  and  at  length 
is  volatilized,  presenting  a  surface  with  a  distinct 
appearance  of  having  undergone  fusion.  The 
denaity  of  elmrooal,  aooor^g  to  Mr.  LiJii,  ii 
little  short  of  that  of  the  diamond  itself,  although 
its  specific  gravity  has  usually  been  con^iderod 
as  low  as  2  00.  Charcoal  is  insoluble  in  water, 
and  ia  not  aflbeted  by  it  at  low 
hence  woodra  stakes,  wliich  are  to  be 
in  water,  are  often  charred  to  preserve  them.— 
Owing  to  its  peculiarly  porous  texture,  d^xt^sl 
posseasea  the  property  of  abaovbing  a  large  qusn-  \ 
tity  of  air,  or  jtlier  gases,  at  common  tempera-  | 
tures,  and  of  yif^lding-  the  greater  part  of  them 
when  heated.  It  appears,  from  the  reeearches  <d  , 
Samaore^  that  diflbcent  gaaea  are  abeorbed  by  it ! 
in  different  proportiona.  He  foand  that  ohaiwal  ' 
prepared  from  box-woodftbaotbi^dnflngtheipan 
of  24  or  36  hours,  of 


90  time*  ita  volomej 
89  do. 

85  do. 
9-25  do. 
1-75  do. 


Amnoniaeal  gas. 
Muriatic  add,  . 

Carbonic  add,  . 
Oxygen,  .  . 
Bydregen,  •  « 

Chareoal  Hkcwiae  afaaoiba  the 
colouring  pifadpiea  of  most  animal  and  vegeta- 
ble substances.     Thus,  all  saline  snbstanct^s. 
whioh,  from  the  adherence  of  v^^able  or  ammal 
eitrartive  matter,  are  of  a  bnvn  eeloarr*** 
erode  tartar,  cmde  nitre^  iaapnre  carbonate  of  i 
ammonia,  and  other  sjilts,  may,  after  being  di- 
gested through  the  medium  of  water  with  char-  , 
ooal,  be  obtained  white  by  a  aaooad  oiyatailiaa-  ; 
tion.    Beahu,  gum-resina,  aiaafeetida,  opinn,  ' 
balsams,  essential  oils,  and  mnnr  other  substances, 
even  those  tfnt  have  the  strongest  smell,  are 
rendered  nearly  inodorous  when  they  are  rubbed  i 
with  ehareoal  and  water,  or  wliea  eolntkns  of  > 
them  in  alcohol  are  macerated  ^ith  the  charcoal, 
or  filtrated  repeatedly  through  it.    A  number  of 
the  vegetable  tinctures  and  infusiims  also  lose 
tiielr  eoloar,  amell,  and  mneh  of  their  taate^ hf  J| 
the  same  process.    Common  vinegar,  <m  being  ' . 
boiled  with  cbarconl  powder,  becomes  colonrlesa  j 
Malt  aptrit,  by  distillation  with  charcoal,  is  freed  ,  \ 
from  Ha  diaagieeablo  flafonr.  In  the  anne  bmh-  <| 
ner  winee,  also,  become  oolourieos,  and  dtstilkd  ' 
waters  lose  their  odours.    Wnter,  which,  firwn  , 
hnving  been  long  kept  in  wooden  vessels,  as  dor-  •' 
ing  long  voyages,  has  acquired  an  offendve  ibmB,  • 
ia  dqwived  of  it  by  fihration  through  charoosi  | 
powder,  or  oven  by  agitation  with  it  for  a  few 
minutes,  especially  when  a  few  drnp«  of  sulphuric 
acid  have  also  been  added.    Hence,  alio^  it  has 
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been  foond  tittt,  hf  duutliig  the  innds  of  mUm 
for  keeping  water,  it  may  be  preserved  ft  long 

time  without  spoiling.  Charconl  can  f-ven  re- 
naore  or  prevent  the  putrescence  of  animal  mat- 
ter. If  a  pieoe  of  fle^  has  become  tainted,  the 
taste  and  mdl  mtf.  In  *  gmi  tueunnf  be  re- 
moved,  by  rubbing  it  with  charcoal  powder ;  and 
it  may  He  preserved  fresh  for  some  time  by  bury- 
ing it  in  the  same  subetanoe.  To  produce  these 
eMi,  bofrevw,  it  isiiaeoweixthatthecliaweel 
should  have  been  well  calcined  and  newly  pre- 
pared.— The  u?p«  of  charcoal  are  extenaive.  It  is 
used  as  fuel  in  various  arta^  where  a  strong  heat 
is  required  wtthont  MDoke,  as  in  dyeing,  and  in 
various  metallargio  operations.  By  cementation 
with  charcoal,  iron  is  converted  into  steel.  It  is 
used  in  the  manufacture  of  gunpowder,  ia  its 
fiMr  elate  of  aggregation,  under  the  fwm  of 
ivory-black,  lamp-black,  &c.  It  is  the  basas  of 
hlack  ptiint  ;  r\n^^,  mixed  with  fat  oik  and  resin- 
ous  matter,  tu  give  a  due  consistence,  it  forms 
the  composition  of  printing  ink.  It  is  used  to 
desboy  eoloiir  and  odonr,  iMotionkrly  in  qrmpa ; 
to  purify  honey ;  to  resist  putrefaction;  to  con- 
fiue  heat,  and  for  a  numhfr  of  other  important 
jKuposes^ — W  hen  charcoai  is  heated  to  a  certain 
degiee  in.  the  open  air,  or  in  oxygen  gaa^  it  talEea 
fire,  and  bums  with  the  product iun  of  an  elastic 
vapour,  which  has  been  oaUed  Cauovio  Aoa 
Qas.  See  that  article. 

CABBONATSB.  Balte  eonaiitiBg  of  eariwnio 
acid  Iti  combination  with  alkaline  or  metaUio 
Kises.  They  are  attacked  and  decomposed  by 
nearly  all  other  acids  than  their  own ;  and  while 
undergoing  decompodtion,  or  sending  oflT  their 
carbonic  acid  into  the  atmoephore,  and  Eurrcn- 
dering  their  ba^ps  to  the  attacking  acids,  they 
exhibit  the  beautiful  phenomenon  of  efierves- 
oenoe.  The  carbonates  of  lime  and  magnesia  are 
deprived  of  their  carfaomto  aoid,  and  reduosd  to 
Ti  caustic,  or,  in  old  chemical  langunpe,  a  cal- 
lined  ptate,  by  the  application  of  a  full  red  heat; 
the  carbonates  of  baryta  and  strontia  are  decom- 
posed bj an  intsnae  white  beat;  the eafbonatea 
of  soda,  potash,  and  lithia,  cannot  be  decomposed 
by  mere  heat ;  and  all  the  other  carbonates  are 
deprived  of  their  oarbonio  aoid  by  a  dnll  red 
hsal  AHtbeearbonatsianmereorleiBallbeted 
by  an  excess  of  carbonio  asid,  so  as  to  imbibe 
more  of  it  and  form  supercarbonatcs ;  und  aU, 
excepting  those  of  soda,  potash,  and  ammonia, 
aie  very  sparinglj  aolnble  in  pare  uratsr.  Tlie 
earbenatea  of  IfaM^  magnesia,  strontia,  baiyta, 

soda,  and  maTipnnofie,  anr!  the  dnTihle  rarhonntp 
of  lime  and  magnesia,  are  found  naturally  exist- 
ing ;  but  most  of  the  others  are  formed  by  urti- 
ficjalpffsaesBss^  eg  with  seme  aiftiiieial  aids. 

Some  of  the  carbonates,  particularly  those  of 
Hme,  magnesia,  soda,  potash,  iron,  and  mangn- 
nese,  play  a  very  pnuninmit  part  as  constituents 
sfeoil^eltberttataiia  or  added;  bnttheywiilbe 
noticed,  as  to  their  individnal  natvre  and  their 
raipeotive  aodsa  at  aolion,  in  the  artiolss  hna, 
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MsMrmA,  Soda,  Potash,  Iroh,  and  HuroAjraai. 
The  carbonate  of  annnonia  contained  in  rain 

water  also  perform?  mof  t  important  fnnrtions  in 
the  feeding  of  vegetables,  and  consequently  in 
the  chemical  processes  of  a  fimn.  See  the  article 
Ammonia.  Several  of  the  oarfoonates— especially 
thnsp  of  lime,  Foda,  potash,  and  magnesia — ^be- 
sides acting  directly,  as  constituents  of  soil,  upon 
plants  or  upon  their  food,  perform  tiie  great  of- 
fioea,  jointly  with  the  oarbonio  add  of  the  atmo- 
sphere, of  attacking  and  reducing  the  silicates, 
which,  but  for  their  action,  would  form  an  ingre- 
dient of  soil  as  stationary  and  unyielding  as  it  is 
widely  dUfboed  and  bnlky.  The  aiileio  add,** 
remarks  Br.  Dana,  "  acts  on  the  lime,  forming 
silicate  of  lime ;  while  the  carbonic  acid,  now  let 
loose,  acts  as  such  upon  other  silicates,  and  eli- 
ndnntea  or  Iheeo  the  alkaline  bassos  Let  it  be 
supposed  that  there  is  silicate  of  alumina,  that  is 
clay,  or  silicate  of  potash  and  aluiirina,  in  the 
soil.  Let  carbonate  of  lime,  that  is  marble,  and 
slacked  lime,  shells,  &c.,  be  added  to  the  soiL 
The  lemH  is  that*  alowlj  bat  sorsly,  ehendeal 

action  takes  place,  the  silicic  acid  puUinf:;  one 
way,  and  the  carbonic  acid  another,  the  lime  is 
changed  to  silicate  of  lime,  and  the  carbonic  acid 
escapes,  and  now  in  its  turn  aota  npen  silicates 
as  did  carbonic  aoid  of  air.  The  alumina  remains, 
the  soil  becomes  more  clayey.  Thus  sands  by 
liming  are  amended.  This  principle  of  the  action 
of  oarbonates,  vnravels  the  mysterious  notion  of 
a  vast  variety  of  substances,  which  appear  to  bo 
very  ineit  and  inefficient.  It  must  bo  remem- 
beredi  that  the  action  of  silicates  and  salts  is 
alone  under  ooniideration,  mdnflnenoed  by  the 
prasenoe  of  geine  or  plants.  That  action  in  its 
simplest  form  conptitntos  the  follovving,  which 
may  be  laid  down  as  the  ninth  principle  of  agri- 
cultural chemistry,— carbonio  acid  and  the  car- 
bonates dsoompose  tiw  earthy,  alkaline,  and  mo- 
tallic  silicates  of  soil."  —  Tumer'B  EJements  of 
C/iemislri/. — Lief/i(/'s  Chemigtry  of  Agricidiure. — 
Johtuona  Lecture*  on  A^icultural  C'hemittry. — 
Dr,  Jkmtf§  JMk  Mamul,-^^kg^i  Ckmautry 
appUed  to  Agrietdf  !  r^. 

CARBONIO  ACID.  A  colourless,  inodorous, 
elastic  fluid,  consisting  of  one  equivaloit  of 
earbon  and  two  eqidvalents  of  oiygen.  It 
possesses,  in  an  eminent  di^ree,  all  the  phydonl 
properties  of  the  gases,  and  cannot  be  con- 
densed into  a  liquid  under  a  lees  pressure  than 
one  of  thirlj-di  atmospheres.  It  oondsts, 
by  vdnme,  el  equal  vohimes  of  cazbon  vi^wur 

and  oTypcn  cr?i3  ;  and,  by  ^vric;ht,  of  six  parts  of 
carbon  and  sixteen  of  oxygen.  Its  specific  gra- 
vity is  estimated  by  Dulong  and  Berzelius  at 
V0t4»  and  by  Dr.  Thomson  at  1-«S77;  so  that, 
according  to  the  latter  est iniale|,100onbioinohes 
of  it  ^"reigli  47'377  grains. 

Carbonic  acid  was  discovered,  in  1757,  bj  Dr. 
Biaolc;  and  was,  for  n  oouiderable  tinn  after- 
wards, known  under  the  name  of  fixed  air.  Its 
oompeation  was  first  demonstrated  qmthetieaUj 
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by  Lavoistw,  and  uuljrtioallj  bj  Mr.  Bmithflon 

Tennant.  Lavoisier  burned  carbon  in  oxygen, 
and  obtained  carbonic  acid  from  the  combustion  ; 
and  Mr.  Itiunant  parsed  phosphorua  vapour  over 
carbonate  of  lime  heated  to  lednen,  and  found 
that,  in  consequence  of  the  phosphorus  abstract- 
ing the  oxygen  from  the  carbonate,  and  forming 
phosphoric  acid,  and  in  oonsetj^uenoe  of  the  phos- 
phorio  aoid  thus  formed  oomViiiiiig  witli  the  lime 
to  constitute  phosphate  of  lime,  the  carbon  or 
charcoal  of  the  carbonate  was  deposited,  in  a  se- 
parate state,  in  the  form  of  a  light  black  powder. 
Carbonio  add  ie  very  readUj  obtuned,  for  the 
purposes  of  experiment  or  of  Mpwate  examina- 
tion, by  tbe  action  of  almost  any  of  the  acida 
upon  chalk  or  bruised  marble;  for  almost  any 
othor  acid,  particularly  the  hydrochloric,  the 
nitric,  or  the  salpluuic,  rapidly  abstracts  the 
lime  of  the  carbonate,  and  allows  the  CMbtmio 
acid  to  escape  by  effervescence. 

Carbonic  acid  cannot  be  made  to  burn  or  to 
combine  with  oxygen;  end  it  will  nmther  maiifc- 
tain  <K>mbu8tion  nor  support  respiration,  but,  on 
the  contrary,  is  both  extinctive  of  flame,  and  de- 
structive of  breathing.  So  great  is  its  extin- 
guishing  power  upon  ooiilb«iftioii»th*t  ft  miztOM 
of  one  volume  of  it  with  four  volomes  of  atmo- 
spheric air  will  prevent  a  candle  from  igniting,  or 
extinguish  the  flame  of  a  candle  already  buroiug ; 
and  eo  great  ie  ite  deetraotiive  power  upon  re- 
epiration,  that  a  quantity  of  it  not  quite  suffi- 
cient to  extinguish  the  flaine  of  a  candle  will  de- 
prive an  animal  of  stiu&ibility,  and  a  quantity 
just  sufficient  to  extinguish  flame  will  produce 
almoet  instant  death.  When  air  contains  a  large 
proportion  of  carbumc  acid,  it  violently  contracts 
the  glottis,  and  cannot  even  enter  the  lungs  ;  and 
when  it  contains  only  so  moderate  a  proportion 
as  to  obtain  entesnos  to  tiie  luiig%  it  operates  ts 
a  narcotic  poison.  A  large  proportion  of  car- 
bonic acid  in  atmospheric  air  constitutes  the 
choke  damp  of  coal  mines,  deep  wells,  and  brew- 
ers* vsti,  which  has,  in  sueh  mnltitttdes  of  in- 
stanos%  proved  mpidly  or  instentansously  fatal 
to  man ;  and  a  comparatively  small  proivortioii  of 
it,  irom  the  combustion  of  charcoal  iu  rooms, 
crowded  zeqnvstion  in  odls  or  oiose  spsrtmsnts, 
and  the  eremaoansis  of  vegetable  matter  in  fens 
and  marshes,  constitutes  all  or  most  of  the  poi- 
sonous air  which,  in  so  many  thousands  of  in- 
stances, has  embittered,  shortened,  or  destroyed 
human  life.  Yet,  though  ii^urious  or  Ihtsl  when 
received  into  the  lungs,  it  is  innocuous  and  ex- 
hilarating '.vl)'-ii  received,  in  inod'-nite  propor- 
tion, into  tiie  ^itouiach.  It  is  iieid  in  solution, 
to  a  greater  or  less  dogree,  by  all  fountain  and 
river  water ;  it  gives  to  all  such  water  the  agree- 
able gout  which  distinguishes  it  from  the  insi- 
pidity, staleness,  and  disi^reeableness  of  distilled 
water  w  of  reoently  boiled  water;  it  oonstitutes 
the  whole  of  the  sparkling,  brisk,  and  sharply 
racy  property  of  soda  water  and  of  the  other 
aerated  waters  of  the  manufaotunag  chemist; 


and  it  imparts  to  eider,  ginger  beer,  sls^  poitsr, 

beer,  and  brisk  champaigm  the  greater  pottiM 
of  the  agreeable  punpf-ncy,  which  renders  thein 
so  highly  relishable,  and  the  loss  of  which,  hj 
expoenre  to  the  air,  oooasions  them  to  beoosM 
stale. 

Carbonic  acid  abounds  in  the  waters  of  manj 
mineral  springs,  such  as  those  of  TunbndgB, 
Pyrmont,  and  ChrUbad;  it  issues  dirsedyfron 
the  fissures  of  rocks,  caves,  and  mines,  in  manj 
countries,  particularly  in  the  vicinitv  of  v-i- 
oanoes;  it  accumulates  at  tbe  bottom  of  welU, 
and  in  the  leosans  of  pito  and  min^  where  de^ 
composition  of  oarbonatee  or  of  ocgaaioanbrtaMei 
extensively  proceeds  without  free  communication 
with  the  open  air;  it  is  evolved  in  vast  voliTTr-'* 
or  in  constant  streams  from  stagnant  fermeuu- 
tions  and  putre&otiMis  in  fens,  maisbei^  sni 
close  forests  ;  and,  in  all  such  situations,  it  is 
liable  to  exert  a  most  poi.«'tnoufl  power  upon  tht 
local  atmosphere,  or  to  form,  in  the  rooeeses  or  s( 
the  surlhoe  of  the  earth,  exoeedtnglj  neiisBB 
aerial  mixtures.  Tet,  excepting  in  sudi  litaa* 
tions,  it  nowhere  exists  in  such  quantity  as  to  he, 
in  even  the  slightest  degree,  detrimental  to  ani- 
mal health  and  energy.  It  risss  inio  tlin  almo* 
sphere,  in  enormous  aggregate  qnanHties,  fima 
the  combustion  of  all  substances  contfiintng  m- 
bon,  from  the  eremanusiB  and  the  d^trucuve 
fttmentation  of  all  vi^etaUe  mibstanoes,  frtiai 
the  respiration  of  all  animals,  and  fkrom  tlie  pu- 
trefactive decay  of  all  organic  matter ;  f.  r  it  is 
formed,  in  combustion,  by  the  con ilii nation  of 
the  carbon  of  the  burning  body  witk  the  oxy- 
gen of  the  ataioqihei«r-in  etemafiansia,  by  the 
resolution  of  the  whole  substance  of  dbeay- 
ing  vegetables  into  its  elements,  and  the  re- 
combination of  these  into  simpler  and  more 
attenuated  forms, — in  destmetive  forraentatkiu, 
by  the  loss  of  oxygen  and  carbon,  during  the 
transmutation  of  one  tcmate  sul^stance  into 
another, — ^in  the  respiration  of  animals,  by  (he 
combination  of  the  superfluous  oacboa  of  the 
blood  with  tiie  oxygen  of  deoompoaed  water, 
or  with  the  oxygen  of  the  atmosphere,  or  with 
both, — and  in  the  putretactive  decay  of  all  ani- 
mal matter,  by  a  truuposition  of  its  dsmettts 
or  a  disturbaxice  of  its  attrantfona,  snefa  as  in- 
volves the  conjoint  or  simultaneous  evoluticn  ■  f 
carbon  and  oxygen  in  the  form  of  carbonic  acid, 
hydrogen  and  oxygen  iu  the  form  of  watery  va- 
pour, and  hydrogen  and  nitrogen  in  the  fona  sf 
ammonia.  Tet  though  the  quantity  of  earbonie 
acid  constantly  poured  frum  these  sources  inte 
the  atmosphere  is  great,  and  tisough  aU  earbonie 
aoid  is  heavier  than  atmospherio  air,  the  proper* 
tion  of  it  relatively  to  the  other  oeMtttaeat*  of 
the  atmosphere  does  m^t  experience  any  observ- 
able variation  from  season  to  season,  or  trom  jeMX 
lo  year,  and  tho  vsiativu  quantity  of  tt,  thoofh 
sAisted  by  drought  or  fiest,  by  light  or  dark* 

neSB,  and  by  bixnrianee  or  pterilitv,  is  exactly  or 
very  nearly  the  same  in  the  h^her  x^uum  as  ia 
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I  thtlow«r,<Mr«itlMauiiimitoflilwl»iliHi 
I  taios  as  at  the  surface  of  «dl-«a]tiv»kMl  tad 

I  thoroughly  -  ventilated  plains     The  fomer  of 
j  these  seemiDg  aaom&lies  is  accounted  for  by  the 
I !  fiiofc  of  ftU  vegetabiM  ulimibtiiig  the  outraft  of 
I  carbouic  acid,  and  giving  back  its  oxygen  to  the 
1    atmosphere;  and  the  latter  is  explained  by  the 
'  I  Weil  known  tendency  of  gases  to  make  e^usd  dif- 
I  fndoH  tbruughout  out  tnolket  viUioiit  Nftr- 
!  enoe  to  tboir  i«t|Metive  gmvitj.  8m  Um  trtip 
.  I  cles  Atxobpiieri:,  AoRicvwnftAbOlBaillftBV,  i&d 
VcasTABiia  PMYsiotiOaY. 

THiB  average  propcwtioii  of  oarbonic  add  in  the 
ttmosphere  is  usually  steted,  in  rotuid  munbefs, 
at  a  thousandth  part ;  but  according  to  the  most 
exact  and  must  recent  experiments,  it  is  ootmrith 
of  the  atmospherv's  own  volume.  "  We  have  rea^ 

I  son  to  believe,**  aaya  laebig, "  that  this  propor- 
tion was  much  greater  in  pait  ages;  and,  never- 
theless, the  immense  masses  of  carbonic  acid 
which  annually  flow  into  the  atmosphere  from  so 

;  I  many  oatuea,  ought  perceptibly  to  ioareaie  its 

I I  quantity  from  yew  to  year.    But  wo  find  that 
'  all  earlier  observers  describe  its  volume  as  from 

[  i  ono-half  to  tea  times  grater  than  that  which  it 
hie  at  the  preeent  time ;  so  that  we  oas  henoe  ait 
i  I  most  conclude  that  it  has  diroiiuahed.  It  is  quite 
I  evident  that  thr.  invariable  quBntiti*\=;  of  oar- 
I  booio  acid  and  oxygen  in  the  atmoBphere,  must 
I  Btand  in  some  fixed  relation  to  one  another ;  a 
oaose  most  eodet  whieh  pvevante  the inoreaaeof 
nic  acid  by  removing  that  which  ia  con- 


c;ir' 


Btaiuiy  f  jnnin:^  :  and  there  must  be  some  mcnns 
of  replacmg  the  uxygeu  removed  from  the  air  by 
the  prooeeset  of  oombuetioa  and  putrefiutlon,  as 
well  as  by  the  respiration  of  animals.  Both  these 
cnases  are  united  in  the  process  of  vegetable  life. 
*  *  *  The  variuuif  layers  of  wood  and  mineral 
coal,  as  well  as  peat,  form  thersmainsof  a  prime* 
val  vegetation.  The  carl>cn  contained  in  them 
must  have  been  originally  in  the  atmosphere  as 
carbonic  aoid,  in  which  form  it  was  assimilated 
by  the  phmls  whidi  eonstitnte  these  formations. 
It  follows  &om  this  that  die  atmoepheve  must  be 
richer  in  oxygen  at  the  present  time  than  in 
former  periods  of  the  eartn  s  history.  The  in- 
crease must  be  exactly  equal  in  volume  to  the 
earbonio  aoid  eztraoted  in  the  nourishment  of  a 
former  vegetation,  and  must,  therefore,  correspond 
to  the  quantity  of  carbon  and  hydrof^en  contained 
iu  the  carboniferous  depr>sit.  Thus,  by  the  de- 
positioD  ef  ten  onUo  feet  Hessian  (0*51  onbio  ibet 
English)  of  Newcastle  splint  coal,  (of  the  formula 
C  24  H  13  0,  and  specific  gravity  1-226),  the  at- 
mosphere must  have  been  deprived  of  above 
18,000  cnbio  foot  Hesrian  (9,918  enhio  ftet  Eng- 
lish) of  carbonic  add*  and  must  have  been  efr> 
riched  with  the  same  quantity  of  oxygen.  A 
further  qnanti^  of  oxygen,  amounting  to  4,480 
onhitt  ftet  Hessian  (2,4€a  English)  must  have 
bssn  fimishsd  to  the  air  by  the  decomposition 
of  water,  for  ten  cubic  feet  Heeeian  nf  cn;J  con- 
tains hydrog^  oocrespondiiig  to  this  amount. 


In  Ibnnsr  ages,  UmnCm^  the  ntmosphefe 

hatn  eonteined  less  oxygen,  bnt  a  much  larger 
proportion  of  carbonic  add,  than  it  does  at  the 
pcesent  time;  a  circumstance  which  accounts 
for  the  riehnem  and  hiznrianoe  of  the  earlier 
vegetation.  When  tins  beeame  entombed,  higher 
forms  of  animal  life  were  capable  of  existing.  But 
a  certain  period  must  have  arrived  in  which  the 
quantity  of  mthmUfi  wM  eontained  in  dm  air 
experienced  neithw  ineiease  nor  diminution  in 
any  appreciable  qv.antity.  For  if  it  received  an 
additional  quantity  to  its  usual  proportion,  an 
increased  vegetation  would  be  the  natural  oon- 
seqnenee,  mid  the  esuem  would  tbos  be  spsedily 
removed.  And,  on  the  other  hand,  if  the  gas 
was  less  than  the  nonnal  qunntity,  the  j^roc^ress 
of  vegetation  would  be  retarded,  and  the  propor- 
tion wovildsoOtt  attain  its  properstindaid.  Vlien 
man  appeared  on  the  earth,  the  air  waa  rendered 
constant  in  its  composition  " 

The  fact  that  plants  assunilate  the  carbon  of 
oarixmio  aeidi  and  return  Its  oxygen  to  the  at> 
mosphere,  was  ascertained  by  Priestley  and  Sen- 
ebier,  and  established  by  Percival  and  De  Saus- 
sure ',  and  it  has  been  tested  and  illustrated  by 
maltitndea  of  more  modem  oheraists  and  phy  tolo- 
gists,  and  n»y  be  aaoMrtained,  to  his  perftet  wtis- 
faction  by  nny  ordinary  intelligent  observer.  The 
leaves  and  other  green  parts  of  a  plant  absorb 
carbonic  acid  and  emit  an  equal  volume  of  oxy- 
gen, even  indspendentfy  of  their  oonnezion  with 
the  stem  and  root;  for  if  th-  y  hr  dptnchnd  from 
the  rest  of  the  plant,  and  {ilacod  in  water  which 
contains  carbonic  add,  and  then  exposed  to  a 
play  of  sunshine,  they  will  speedily  m  fimnd  to 
deprive  the  water  of  all  its  oarbonic  add ;  and  if 
the  experiment  be  conducted  under  a  glass  re- 
ceiver filled  with  water,  the  oxygen  which  they 
evolve  tftm  the  abiOihed  and  jfeoompoeed  acid, 
may  be  eoUeofeed  and  examined.  But  if  the  same 
leaves,  or  oth^'r«  precisely  similar,  be  plnccd,  rm- 
der  a  glass  receiver,  in  water  which  does  not 
contain  carbonic  aoid,  or  in  watw  vHiloh,  while 
oontaining  it,  contains  alao  snoh  an  alkali  as  re- 
sists its  as^similntion.  no  oxygen  whatever  will  be 
evolved.  Sir  iiumphxey  Davy  placed  a  piece  of 
turf,  four  inches  sqiuure,  ui  a  porcelain  dish  which 
floated  on  the  smlbee  crif  watw  impr^ptated  with 
carbonic  acid ;  he  covered  the  turf  with  a  glass 
vessel  of  230  cubic  inches  in  capacity  ;  he  occa- 
sionally supplied  this  vessel  with  watur,  through 
a  ftmnel  fiimishsd  with  a  stopooek ;  he  daily 
supplied  the  water  in  which  the  porcelain  dish 
floated,  with  new  water  saturated  with  carbonic 
acid,  80  as  to  cause  a  small  quantity  of  the  aoid 
to  be  oonslantly  present  in  the  reosiver;  and  he 
fimnd  flmt— in  consequeuce  of  the  action  of  the 
graspes  of  tbf»  tnrf  npon  the  carbonic  acid  thus 
fully  and  st^Miily  supplied  to  them  in  the  water 
-4he  air  in  the  receiver  aoqaircd,  in  theeomse 
of  eight  days,  an  increase  of  thirty  cubic  inebes 
to  its  volume,  and  of  four  per  cont.  to  it*  propor- 
tion of  oxygen.  Ditches,  pools,  and  small  kkee, 
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whose  bottoms  aro  covered  with  growing  plants, 
afford  to  every  eye  a  famiUar  and  most  satifr- 
fiietoty  ittnclniioii  of  the  imm  phenoouiioii. 
When  these  little  sheets  of  water  aro  so  com- 
pletely frozen  over  as  to  have  no  communication 
with  the  atmosphere,  small  globules  of  gas  are 
obtemd  to  ttoapo,  la  rapid  saoecarion,  from  the 
points  of  the  leaves  and  twigs,  and  to  accumulate 
under  the  ice  till  they  form  large  bubbles;  and 
these  bubbles  steadily  increase  in  volume  so  long 
as  the  ioe  remains  unbroken,  and  are  found  to 
confflst  of  pure  oxygen, — the  plants  which  form 
them  obviously  absorbing  thr  rarbonic  acid  held 
in  solution  in  the  water,  resolving  it  into  its  ele- 
inentSy  ftWiinritotSng  the  carbon,  and  liberating 
the  oxygen. 

Just  Ti?  thr«p  ilhistrntions.  and  a  thousand 
more,  evince  that  plants  absorb  and  drc(i?nposc 
the  carbonic  acid  of  water ;  so  do  other  and  quite 
as  dear  iUttttntuotflviiiea  that  thejahiorb  Mid 
decompose  the  carbonic  acid  of  the  atmosphere. 
One  of  these — an  experiment  of  Be  Saussure — not 
only  proves  the  fact  of  the  absorption  of  aerial  car- 
bonic Mid,  bat  at  the  aame  time  ahova  the  high- 
est proportion  of  it  in  atmoepheric  air  which  is 
capable  of  assimilation  or  of  healthy  action.  "  De 
Saussure,  having  taken  a  number  of  y<mng  ^ants 
of  pease,  of  aboot  tba  w«^t  of  twenty  graina 
each,  he  immeiaad  them  bj  the  root  in  glasses 
filled  with  water.  Thus  conditioned,  he  next  in- 
troduced them  into  receivers  exposed  to  the 
diiwt  laija  of  the  ana,  and  filled  some  with  com- 
mon air,  and  some  with  different  mixtniaa  of 
common  air  and  carh  nie  acid  gas.  In  an  atmn 
sphere  of  common  air,  exposed  during  ten  days 
to  the  sun,  they  were  found  to  have  increased 
their  weight  1^  eight  grains.  la  aa  atmospbate 
of  pure  carbonic  acid  gas,  they  faded  and  withered 
away,  without  any  farther  development.  In  an 
atmosphere  containing  three-fourths  of  carbonic 
and  gas,  they  witfaerad  also.  Bat  if  oontaining 
only  one  half,  th^  lived  seven  days ;  if  but  one 
quarter,  ten  days,  augmenting  their  weight  by 
five  gnins ;  and  if  containing  only  one-twelfth  of 
carbonic  acid  gas,  they  inoroasod  their  wei^t  by 
eleven  grains.  This  was  the  maximam  of  its 
Inineficial  application."  >fany  and  niost  accu- 
rate experiments  have  been  conducted  with  plants 
aitiildally  placed  in  soil  destitute  of  carbon,  and 
ohaarvations  made  upon  plants  naturally  growing 
on  sands  and  rocks  aliin.i';!  destitute  of  hiimus , 
and  they  have  ascertained,  to  a  demonstration 
that  the  carbon  constituting  the  great  propor- 
.  tion  of  the  plants*  fubataaoa^  and  this  aoqiiiiiliMi 
and  fixing  of  -rvhich  is  the  chief  process  of  their 
growth,  could  not  possibly  have  been  obtained 
elsewhere  than  from  the  carbonic  aoid  of  the  at- 
mosphers,  partly  oanried  down  to  the  roota  in 
water,  but  principally  or  almost  wholly  abi^rbed, 
in  its  aeriform  condition,  by  the  leaves  and  the 
green  portions  of  the  stem  and  branches. 

Bjr  aaolfaar  and  rarj  namarooa  eat  of  experi- 
mentaaad  obaarratuNi% pJaala  hava baaa 


tained  to  absorb  carbonic  aoid  and  assimilate  iti  > 
oarbon,  only  during  the  presence  of  light, — to  W  ' 
eapabie  of  absoriaaf  any  proportion  artifieid^ 
added  to  the  natural  quantity  in  tlio  ntino^pher^. 
only  during  the  play  of  sunshine, — to  assimilate 
the  carbim  of  such  as  is  taken  up  by  the  roots,  I 
only  when  it  aseenda  with  the  np  to  thakdH  i 
and  to  be  incapable  of  absorbing  any  from  tkc 
atmosphere  during  the  darkness  of  nij^ht.  but,  m 
the  <K)ntrary,  to  give  out,  during  that  time,  t 
email  proportion  into  the  atmoqiliera.  AnepiiMa 
very  generally  prevails,  and  was  not  latg  ago  si 
but  universal,  that  the  assimilation  of  the  carbon 
of  carbonic  add,  in  any  ciroamstanoes,  is  effected  ', 
only  daring  the  play  of  sansfaiBe,  and  eaanoC  Is  i 
effected  in  diffbsed  light;  bttt  thb  is  aHogetb^ 
an  error.    "Exactly  thf  snme  con?titnf nt?,"  re-  '| 
marks  Liebig,  "are  generated  in  a  number  oC 
plants,  whether  the  direct  rays  of  the  aun  &I1  m  > 
them,  or  whether  they  grow  in  the  shade.  Ihsf  ' 
require  light,  and  indeed  sun  light,  but  it  if  nut 
necessary  that  the  direct  ray?  of  tbp  ?nn  shonld  [ 
reach  them.   Their  functions  certaauly  prooetd  • 
with  greater  intensity  and  rapidity  ia  anaifaiBS 
than  in  the  diffused  light  of  day ;  but  there  is  no- ' 
thing  more  in  this  than  the  simiUr  action  which 
light  exercises  on  ordinary  chemical  oombiur  | 
tions;  it  merely  aoodenlea^  ia  a  greater  or  Im  > 
degree,  the  action  already  subsisting." 

The  absorpt!<»n  of  the  carbonic  acid  of  wattr 
by  the  leaves  of  aquatic  plants  growing  under  | 
water,  and  the  absorption  of  the  eariMnic  aoid  | 
of  the  atmosphere  hf  the  leafea  of  land  plants  | 
growing  in  the  air,  are  processes  apparently  dif- 
ferent, but  really  the  same.  The  tissues  of  leavM 
and  other  parts  in  the  air  are  sattinted  with 
water,  either  bnmght  np  to  them  in  tlia  farm  «l 
ascending  sap  from  the  epongioles,  or  directly 
imbibed  by  them  from  the  rains  of  the  atmo- 
sphere or  from  the  nightly  depositions  of  dew ;  | 
and,  being  penetrated  and  moistsned  with  this  I 
water  in  every  part  of  their  succulent  structure,  : 
they  do  not  inhale  the  carbonic  add  atmosphere  ( 
as  a  gas,  but  receive  it  into  solution  with  this  | 
satontlng  moiatare,  and,  ia  consequence,  ab- 
sorb it  in  exactfy  the  nma  Ibrra,  and  dispose  sf 
it  l>y  exactly  the  same  process  of  assimilation,  as  • 
the  leaves  of  submerged  aquatics  do  to  the  oar-  j ' 
bonic  add  of  water.  The  onfy  actnal  diibwaei  | 
between  the  two  classes  of  plants  regards,  act  at  ^ . 
nil  thi  ir  behaviour  with  cirl  onic  acid  when  snp-  ^ 
plied  to  them,  but  merely  the  outward  and  ex-  , 
traneous  contrivance  for  affording  them  supplies ; 
and  thii^  ia  vaijr  many  iaalaBoes^  flmkhM  a  ' 
beautiful  illustration  of  the  all-pervading  care  •) 
with  which  the  Divine  B^^inp  provides  for  the 
wants  and  the  mutual  adaptations  of  even  his  :i 
iPOTganic  and  hia  nnanimsted  ersatuwa.  btls  |, 
caaa  of  a^uitic  plants,  which  grow  wholly  loV 
merged  and  are  fixed  to  one  ppot,  curreets  of 
water  are  established  by  variations  of  specdic  || 
gravity  to  bring  them  a  MHtaat  supply  of  tMt  'i 
priaoipalfiMMl;  ao  timi  aa  aooa  aa  ««a  portisa  of 
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water  has  approached  them,  aud  surrendered  its 
ctilmio  Mid  to  tMr  hmmB,    to  dfim»wfty 

by  the  pressure  of  other  portiom,  which  are  ap- 
proaching to  ?»erf'>rm  the  same  duty.  But  in  the 
<»se  of  aeri&i  pianU^  the  leaves  unfold  a  broad 
I  MiAwet«»thtftliiioipliere,Midtwdily,b7  NMon 
I  of  the  darkness  of  their  MliMir»  fthsorb  the  oalo- 
;  rific  rays  descending  upon  them,  and  in  conse- 
I  quence  establish  and  maintain  a  warm  current 
I  fortheooiMteBt  wiM«wilof  Mipeadfldiir  aod 
^  the  oonstaaft  aipfttotA  of  «ulNittMiNU  air;  in 
multitudes  of  instftnc«*fl  al^o,  the  sensitive  and 
waving  leaves  stand  upon  slender  footstalks,  and 
give  way  to  the  slightest  motion  in  the  atmo- 
splMre,  aad  are  henoe  bronght  oontiBaany  into 
evtcnsi^'p  and  cvr r-changing  vohimes  of  carbonic 
acid ;  and  in  all  instances,  winds  more  or  less 
prevail,  to  sweep  away  expended  portions  of  the 
I  tiaMi^taf^«adMBgfk«AmppfiMof  oarboB^ 
.  oeoas  portions,  or  to  mix  the  air  of  the  seas  and 
I  the  deserts  with  that  of  the  Innd  and  the  fertile 
r^oDs,  and  to  make  the  oarbonacuous  air  of  the 
nUida  itntft  of  dio  ilmosphero  oxohange  places 
I  with  the  oxygenous  air  of  the  lower  strata.  An 
!  animal,  whosp  chemical  task  is  ATidTTi-mnnt,  is 
j  provided  with  iastiiiote  and  locomutive  powers 
I  to  go  in  lowdi  of  Ua  fbod;  Imt  a  pUnt,  whose 
I  chemieai  task  ia  the  nore  delionle  one  of  ear- 
j  boni^oment,  or  of  rrvpT^inir  the  eflTects  of  the 
I  aoimal's  task,  and  of  maintaining  a  fair  balance 
of  flhonical  forces  in  the  momentous  relations  of 
1  the  atmosphere  to  the  oijganio  wwM,  olvlaiiu  a 
supply  of  .ill  its  wants  by  means  of  exquisitp  and 
I  ever-operatmg  exterior  contrivanoea  of  the  aii- 
I  wise  and  all>b«nevolent  Creator. 

"Bat  to  wfca*  alalo,**  adn  Kolth,  «la  Ilia  ear* 
bonic  acid  actually  assimilated  to  the  plant  7  Is 
it  assinulated  in  the  state  in  which  it  in  inhaled, 
or  is  it  previously  decomposed  t   It  had  been 
obMTvad  by  IngaaJMiitolliattliolaaveeof  phmts, 
if  placed  to  water  and  a^oaad  to  the  aotfon  of 
[  the  sun's  rays,  will  evolve  a  qnantity  of  oxygen 
I  gas.  It  was  afterwards  ascertained  by  Senebier, 
;  thot  tMi  pro  oeii  takes  pheo  oa^  whin  the  leaTot 
'  are  fresh,  and  the  water  impregnated  with  car- 
bonic acid.    For  when  the  wntrr  vrn?.  deprived  of 
i  its  oarbonio  acid  by  boiling,  or  in  the  course  of 
I  experiment,  there  was  no  more  oxygen  evolved. 
I  But  when  tlio  water  WMagidn  inptegnated  with 
carbonic  acid,  the  extrication  of  oxygen  recom- 
menced ns  before.    Thus,  the  couclnsion  is  (»b. 
,  vumB,aiid  the  phenomenon  satiefaotoniy  account- 
I  adfcr;  theeaffaoide  aeid  gaieonlatood  to  tiw 
:  water  is  abstracted  and  tohtled  by  the  leaf,  and 
imm^iately  decomposed ;  the  carbon  being  aasi- 
miiated  to  the  substance  of  the  plant,  and  the 
!  oxygm  evohed.  Tot  in  thoprooM  of  the 
I  tiott  of  carbon,  there  seems,  accordtof  to  flana* 
sure,  to  be  also  a  pnrtial  fixation  of  oxygpn.  as  well 
u  the  dieeDgagement  of  a  portion  of  nitrogen,  of 
whiA  tiM  orlgto  la  a  matter  of  doubt  Haa  H 
ealired  the  plant  with  the  air  of  the  atmosphere, 
;  ir  «ingM  wMi  eariMo&a  aeid,  or  with  ani- 


mal substances  soluble  in  the  moisture  of  the 
soill" 

A  question,  implying  a  doubt,  has  been  raised, 
whether  a  possibility  exists  of  all  plants  obtain- 
ing their  carbon  firom  the  atmosphere,  or,  in 
other  worda,  whether  a  aullloienoy  of  oarbonio 
acid  exists  in  tho  ntmoephcre  for  their  supply. 
But  this  question  can  easily  and  most  satisfac- 
torily be  settled  by  a  brief  calculation.  A  col- 
umn of  air  of  2,517  Iba.  weight  rests  upon  every 
si^uare  f6ot  of  the  BOr&ce  of  the  earth  ;  a  thou- 
samlth  part  of  this  is  carbonic  ;^Hd  ;  and  twenty- 
seven  per  cent,  of  carbonic  acid  is  carbon.  Now 
a  calculation  on  these  data,  jointly  with  the  known 
diameter  and  snperficies  of  the  world,  will  show 
that  so  vast  a  quantity  as  3,085  billions  of  poonda 
of  carbon  is  contnin»^d  in  the  atmosphere,— a 
quantity  greater  than  that  existing  in  a  solid 
form,  whel^  in  IMng  plaata  or  to  iJl  the  etrata 
of  mineral  and  brown  coal  throughout  the  earth ; 
and  this  quantity— especially  as  the  supply  of  it 
from  respiration,  combustion,  fermentation,  ere- 
maeaiirft,  and  patrefiustion,  ia  mamtained  nndi-  | 
minished— cannot  but  be  most  ample  for  the 
supply  of  all  vpcrf tnt inn.  The  *!r>licitude  of  all 
agriculturists  of  the  old  school,  to  afford  their 
crops  a  supply  of  oarbon  to  the  Ibnn  of  hvmus 
or  of  decayed  vegetable  fibre  in  the  soil,  there- 
fore, was  an  idle  waste  of  thonpht,  and  occasioned 
a  perfectly  gratuitous  expenditure  of  labour. 
The  manuring  of  land,  as  is  shown  in  many  of 
our  articles,  ought  always  to  have  reference  to 
the  supply  of  elements  far  difTrrcnt  frnns  carbon. 
Sec  the  artirlra  Manures,  AlkaluB|  AMnovLif 
CttABcoAL,  aud  many  others. 

Owbonie  aeid  haa  been  propoeed  aa  at  onoe  an 
easy,  an  effective,  and  a  very  economical  means 
of  destroying  the  red  spider  and  the  other  in- 
sects which  infest  plant-houses ;  but  to  prevent 
ridt  to  the  life  or  health  of  the  gardener,  it 
roqiirM  to  be  administered  and  dissipated  in 
some  manner  which  will  protect  him  from  breath- 
ing it;  and  to  prevent  damage  to  the  plants,  it 
ought  to  be  admtoiatered  under  a  play  of  dear 
sunshine,  when  tlielr  power  of  absorbing  it  is  at 
a  maximum.   One  proposed  method  of  applying 
it  is  to  generate  it  in  a  separate  building,  aud  to 
pump  it,  through  an  orifice,  into  the  top  of  the  > 
ptant-bonee,  by  means  of  a  S3rringe  or  an  engine 
hose  ;  and  another  and  far  simpler  and  more  j 
♦'conomical  method,  is  to  spread  a  four-inch  strn- 
tum  of  powdered  chalk  on  the  floor  of  the  plant-  . 
houM,  and,  hj  means  of  a  garden  or  rinery  en- 
gine, with  ito  roae  introduced  through  a  pane,  to 
let  down  upon  it  a  sufficient  shower  of  dilutod 
sulphuric  aoid,  to  effect  its  thorough  efferve»-  1 
oence,  and  the  oonaeqnent  eztrfoatifm  of  all  ita 
carbonic  acid.   A  coincident  advantage  of  this  | 
latter  method  is  to  transmute  the  chalk  into  | 
gypeum,  and  render  it  fit  to  be  used  as  a  field 
manurB.— ^Wwr*t  EfmmtB  i^  (^kemiatry. — Dnh 
per*t  ChemiMry  of  PlanUj^Jhvy'*  Affriadtwnl 
Ckmittry. — Liobig't  Chtmittty  of  A^ricuUun* — 
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Keith's  Bofa)i  iC'if  Ixxicon. — Johnson's  Lechtrtt  on 
Affricuiturai  CheiuUtry. — Dr.  Madden's  Papers  in 
Quarterly  Journal  of  Agrumlture^ — ChofialCs  Ch»- 
mu/trjf  of^pUtd  to  AynettilmM.—^^n§  Gmrdtm^t 
Otuette. 

CARCASS,  or  CAKCAas.  The  technical  and 
ooUuctive  Diuue  ul  the  rib^  belly,  and  flaoks  ol 
the  horse. 

CARD  AMINE.   See  Ladies'  Smock. 

CARDAMOM, — ^b(»tanically  Alpinia  card^mo- 
mwn.  An  officinal  and  ornamental  hothouse 
plant,  of  the  order  SeiianrinwsB.  It  grows  wild, 
and  is  oultivated,  in  India ;  and  was  Intioduoed 
thenoe  to  Britain  in  1815.  Its  root  is  an  oblong, 
jointed,  whitish  tuber;  its  stems  are  reed-like, 
round,  onooth,  half  an  inch  thi^ud  from  eight 
to  twelve  Ibet  high;  its  leavei  are  altemate, 
sheathing,  green,  broad,  from  four  inches  to  two 
£eet  long,  and  strongly  aromatic  and  subaorid  in 
botii  taste  and  odour ;  its  flowere  are  prodooed 
in  racemes  from  the  underground  stem,  and  creep 
ulonjT  the  ground,  and  have  a  whitish-purple  col- 
our, and  appear  in  August ;  and  its  capsule  is 
smooth  and  ileshy,  and  contains  from  eighteen  to 
twentj<«even  seeds.  The  oultivated  planta  do 
not  flower  till  thuir  fourth  year  ;  and  their  ripe 
capsules  are  gathered  in  November,  and  dried 
either  in  the  sunshine  or  over  a  slow  and  gentle 
fire.  The  leeds  are  verf  estensively  used  in 
India  for  mixing  up  with  the  ar.  c:k  nut  and  for 
flavouring  ragouts  ;  and  are  produced,  in  larp;? 
quantiti^  for  exportation  to  Britain.  About 
60,000  poonda  are  ooUeoted  annually  on  the  Ma^ 
labar  coast ;  and  proportionally  great  quantities 
are  produced  in  some  other  continental  districts, 
and  in  the  island  of  Ceylon.  They  have  a  warm 
spicy  taste,  and  a  very  agreeable  though  pungent 
aromatio  odoor ;  and  they  readilj  aorrmder  all 
their  properties  to  ether  or  to  alcohol.  They 
are  less  stimulating  than  pepper,  and  act  as  p^entle 
j  carminatives  and  tonics;  but  arc  used,  in  hu- 
I  man  uiedi<»ne,prinGipa]Iy  as  a  heating  ingredient 
in  stomachic  mixtures, — and,  in  veterinary  prac- 
tice, almost  whrdly  as  a  cordial.  No  fewer  than 
fifteen  of  the  preparations  ordered  by  the  pbar- 
uiacopoeiae  have  cardamom  as  one  of  tiieir  ingre- 
dients. 

The  plant  which  we  have  described  is  the  only 
one  which  yields  the  true  cardamom  of  com- 
merce ;  but  several  other  ^eoaaa  of  the  order  8ai> 
taminesQ  produce  soods  rfkindred  though  inferior 
properties,  and  arc  not  infrequently  confounded 
with  this  plant,  in  some  instances  by  knavery, 
and  in  others  by  mere  ignorance.  The  mediate 
alpinia,  Alpinia  mediOf  growing  to  three-fbnrths 
of  the  height  of  the  true  cardamom  plant,  and 
producing  red  flowers  in  July  and  Au^nist,  is 
sometimes  calLud  the  middle  cardamom.  The  car- 
damoQi  amomum,  Amomum  oardamonmm,  grow- 
ing to  half  the  height  of  the  true  cardamom 
I  plant,  and  producing  palo  brown  flowers  in  May 
and  J  une,  is  very  generally  called  the  small  or 
leeser  oaidamom.  The  cnin  of  vandiae  oiuit 


CABDOON. 

also,  and  evrn  nil  the  Fpcc.ics  of  the  frrnn?  arrr*- 
muQiy^are  occasionally  regarded  as  cardamom 
plants. 

CARDIAC.  See  MoraaBwonv. 

CARDITIS.  Inflammation  of  the  heart.  It 
Fornetimes  occurt^  m  the  horse  ;  and  mav  pfjssiblj 
be  relieved  by  appliances  for  promoting  absorp- 
tion ;  bnt,  in  genereli  it  oraat  he  re^uded  ai 

hopeless. 

CARDOON,  or  Chardon, — botanically  CHnnm 
cardunctUu$.   A  cultivated,  culinary,  perenaia! , 
phtnt,  of  the  artiehoke  genn&  It  la  n  ontiffe  ti 
Candia,  and  was  introdu<^  theime  to  BriiHa  , 
about  the  iniddle  of  the  17th  centnrr.   It  posset- 
868  a  somewhat  cloee  resemblance  to  the  cunuaoa 
garden  artichoke,  and  haa  heen  legnrded  hjr  asms 
botanistB  as  a  hybrid  of  it ;  but  it  bears  decided  j  | 
marks  of  being  a  perfectly  distinct  species.  It 
usually  grows  to  the  height  of  about  five  feet ; 
and  it  carries  purplish  blue  oompoeite  flowexi  ia 
Angnat  and  September.  Itail<»etew«retemei^ ' 
used  by  the  P  rtnrriicsG  for  coagulating  milk,  in 
the  eame  manner  in  which  rennet  is  used  in 
Britam ;  and  the  large,  deahy,  tender,  stems  ut 
ita  inner  leama,  blandied  tod  rsndaradoiapkf 
earthing  up,  are  used,  during  winter  in  Brilm, 
for  stewing,  and  for  soups  and  salads 

Cardoon  is  sown  in  March,  in  a  bed  of  ligkt 
soil,  exactly  snoh  aa  is  auitaUe  Ibr  aiiiehflka 
When  the  plants  come  np  loo  ekae^  tfaiy  diouU 
bo  thinned  ;  and,  when  an  early  supply  is  wanted, 
the  plants  thinned  out  may  be  transplanted  into 
a  nursery  bed,  at  dfalMMMftem  one  naolliar  ef 
three  or  four  inchea,  thane  to  remain,  ajid  to  be 
kept  perfectly  free  from  weeds,  till  ready  for  final 
transplanting ;  and  in  June,  they  may  be  removisd 
to  a  piece  of  moist,  rich,  well-prepared  ground, 
there  to  grow  to  matniitf,  and  to  yield  Hbtk 
produce.   They  must  be  well  watered  till  thf) 
tnke  root ;  they  mii^t  nfterwards  be  kept  quite 
Iroe  from  weeds  ;  they  must,  as  they  advance  in 
height,  have  eome  soil  drawn  op  aieond  the  leww 
part  of  their  stems ;  and,  when  they  attain  their 
fill!  size,  they  must  be  closely  tied  up  with  hay- 
bands,  and  afterwards  earthed  up  almost  to  their 
tope.  Bot  In  the  pteeeaa  of  ewlhing  up,  an  ' 
must  be  used  not  to  allow  any  of  the  aoil  to  ftO 
atnongst  their  leave?,  nnd  the  ?oil  hnnped  arotHKl 
each  plant  must  be  smoothed  over  the  snrfsoe  to  , 
oanae  the  rain  to  run  off;  fbr  either  the  Mfiag 
of  a  little  soil  among  the  leaves,  or  the  panetnt* 
ing  of  rain  through  the  earthing  up,  mi^t 
occasion  the  plants  to  rot.  The  thorough  blanch- 
ing of  the  leaf-stalks,  to  the  height  of  fixun  eoe  i 
foot  to  three  fiset,  will  be  effooted  in  tfaeeonm  {; 
of  five  or  mx  weeks  from  the  time  of  earthin^fop. 
so  tf  iat  when  a  succession  is  wanted  for  the  table, 
only  a  few  plants  should  be  earthed  up  at  ooe  ' 
time,  and  anoosarilre  aala  cr  groups  or  ee«n  iadU  | 
vidoak  of  them  may  be  earthed  up  at  intervili 
of  seven  or  ten  days.    If  wvere  frmt  occur  ia  ' 
the  early  part  of  winter,  a  covering  of  straw  or  i 
haohnauialbeDliMdonthetoHdraMkilHli  - 
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thii  covering  must  be  removed.  Other  sowingt 
than  the  March  one  may  be  made  in  the  early 
pui  of  April,  and  thenoe  till  the  middle  of  June ; 
and  the  plaiito  from  thtManiat  he  trMted  in  the 

same  manner  as  tliOM  ftom.  the  Utroh  sowing. 

CAREX.  A  very  nnmerouu,  prominent,  and 
extend velj  difioaed  genus  of  gjnM-hke  plants,  of 
the  cTperaoMn  or  ledge  tf^  Bll^t  tpeoies 
grow  wild  in  Engtand*  ten  species  grow  wild  in 
Scotland,  hetwftn  forty  and  fifty  species  grow 
wild  in  both  England  and  Scotland ;  about  sixty 
spedtt  have  been  introduced  from  other  countries, 
ptineipelly  the  eentnJ  end  northern  rogiooe  of 
continental  Europe;  and  nearly  three  hundred 
species  have  been  scientifically  described.  A  few 
grow  on  sandy  eminences,  heaths,  and  sea-shores ; 
hot  UMNt  grow  In  oerdMe»  feno,  bogs,  watery 
meadows,  flooded  banks  of  streams,  sides  of 
ditches,  humid  wo<^d?,  nnd  other  moist  groiinds 
and  watery  situations.  Some  intrude,  to  a  con- 
siderable d^ree,  among  our  onltivatod  herbage- 
|»lmt>,andeie  then  annoying  and  wasteful  weeds; 
some  frequently  mix  with  thn  natiirti!  pmsses, 
and  form  a  coarse  portion  of  the  useful  sward  of 
meedows ;  some  eoTcr  ext^isive  tracto  of  low, 
hmajt  aUttviel  ooontry,  end  are  avaUaUe  partly 
as  a  V'.-ry  coarse  herbage,  and  irtly  for  various 
eoonoiuicul  purposes;  and  m.uiy  are  mere  waste- 
ful occupants  of  waste  lands,  cither  proclaitning 
tlie  hopte  neeleeaneae  ef  tlie  litnetion  in  whieh 
they  grow,  or  indicating  the  moot  clamant  neoes- 
nitj  for  subjecting  it  to  thorough  drainage  and 
general  georgical  improvement.  They  are,  in 
the  aggregate,  vastly  infiarior  to  the  grasses  in 
the  possession  of  nutritive  properties,  and  are 
almost  distinguished  for  the  nhsoncc  of  the  fari- 
nao»>a8  and  saooharine  principles  m  whioh  many 
<rft]ie  greieee  abonnd;  end  henee,  in  even  their 
most  favourable  speoimeu,  tii^  wn  eetm  by  oat- 
t!(^  (inly  when  the  LTrfHes  or  other  nutritious  her- 
bage cannot  be  obtained.  Yet  many  cottiers  and 
iome  poor  fiyrmers  have  recourse  to  them  as  fod- 
der, and  vie  them  for  Utter,  thatdi,  and  fbel. 
The  Laplanders  ininufacture  from  some  of  them 
a  flaxy  fibre  for  protecting  their  feet  and  hands 
frum  the  rigours  uf  winter ;  the  Italians  use  some 
for  etuffing  thecrevlose  of  oeAsi  maUngbotloais 
of  chairs,  and  covering  flasks  of  Florence  oil ;  and 
the  hop-cultivators  of  Kent  use  the  leaves  of 
some  of  the  larger  kindii  for  fastening  the  vines 
of  hope  to  the  poloe. 

The  roots  of  prohehly  eU  tlw  qieaiee  nie  per- 
ennial ;  those  of  most  are  crwpinc; ;  and  those  of 
a  £ew  are  tufted  and  fibrous.  The  stems  <^  all 
Me«mple;  and  those  efmoit  ere  fret  fimnlmote 
or  joints,  and  have  thin,  eeate,  and  finely  swrrated 
angles.  Their  leaves  are  linear,  flat,  pointed, 
roughish  in  the  surface,  sharp  along  the  edges, 
tubular  and  sheathing  at  the  base,  and  membra- 
aaoeoos,  ellen  anrioied,  el  the  onaunit ;  end  the 
upper  ones  assume  the  character  of  bracts 
iinost  ell  seed  bwlj,  sad  in  oonieqeenoe  are 


fooilely  propagated ;  yel  tlie  vpper  ^pikee  of  ell 

consist  only  of  male  flowers,  and  never  produce 
seeds;  and  their  invariable  want  of  fruitfulness 
is  alluded  to  in  the  name  of  the  genus,  which  is 
derived  from  the  Latin  word  esrwv,  *  to  want* 
Two  of  the  British  speeieo,  having  a  height  of 
from  six  to  ten  inohes,  are  dioecio!i'»,  and  have 
solitary  spikes ;  thirteen,  having  a  height  of  from 
Ax  indies  to  a  yard,  have  their  spilcelele  spiked, 
andarenanyi4k»wend;  two  have  panicled  spike- 
lets  ;  one  has  a  rarcmo-go  ppiVelet ;  and  the  nthers 
possess  some  other  equally  distinctive  characters, 
which  render  them  easily  recognisable  from  one 
enother,  and  ooeasion  the  whote  to  be  ehadllahle 
into  eleven  or  twelve  groups.  "  C.  remote,"  says 
Loudon,  in  his  Encyclopjvdin  of  Plants,  "is  a 
very  elegant  plant.  G.  panicuiata  grows  in  bogs 
in  ijaaMnse  tnlts,  enaking  a  firm  support  for  the 
heaviest  bodies.  C.  Fnueri  is  the  handsomest 
species  of  the  penns,  reflembling  at  a  short  dis- 
tance, when  in  fiuwer,  one  of  the  liliaoesB.  C.  ri> 
paria  has  Icembalf  an  Ineh  wide,  and  from  one  to 
three  foot  long,  0.  arenaria  increases  rapidly  in 
loose  sand,  and  is  sometimes  planted  with  a  view 
uf  fixing  soils  of  this  desoription,  along  with  ely- 
mns  and  arundo." 

CABSTA.  A  smaU  genns  of  very  boautiful, 
evergreen,  East  Indian  plants,  of  the  myrtle 
tribe.  It  is  named  after  its  discoverer,  i>r.  Wil- 
liam Carey  of  Serampore,  the  editor  of  Rox- 
biir|^*s  Flora  Indiea.  Tlie  lieriMeeene  opeeies 
has  a  height  of  only  about  six  or  eight  inches ;  it 
carriofl  n  splendid  flower,  with  long  red  stamens, 
in  July  and  August ;  and  it  was  introduced  to 
Britain  in  1806.  The  spherical  end  the  tree 
species  are  arborescent,  and  have  a  height  of 
respectively  three  feet  and  ten  foet»  and  were 
brought  to  Britain  in  18S3. 

OABIOA.  A  genne  of  ornamental,  fruetiforons, 
evergreen,  tropiod  tress,  of  the  Isnnswn  class 
dioecia,  and  order  decandria.  Its  proper  natural 
place  is  probably  in  close  juxtaposition  to  the 
nettle  tribe,  but  is  a.  subject  of  much  dispute 
amoi^p  botanists;  and  the  genns  was  planed  by 
Linnaeus  among  the  tricoccto,  by  Richard  among 
the  pafl?iflortr'  nnd  by  Jussieu,  but  not  by  De 
Caudolle,  among  the  cucurbitaoesB.  The  name 
earioa  le  an  erroneoos  aUnsion  to  Chria,  ae  tfie 
supposed  native  muntsj  of  the  best  known  spe- 
cies ;  and  it  was  proposed  by  Jnssipti  to  be  changed 
to  papaya. — The  common  or  papaw-tree  species, 
Caruxt  p<t/>ai/a,  is  a  native  of  India  and  of  Bonth 
America,  and  was  introduced  to  Britain,  from 
the  former  of  these  countries,  toward  the  close  of 
the  seventeenth  century.  Its  stem  is  upright, 
onbranehed,  rapid  in  growth,  and  from  fourteen 
to  twenty  feet  in  height ;  its  foliage  is  large,  and 
confined  to  the  top  of  the  tree,  and  gives  the 
plant  an  appearance  somewhat  like  that  of  a 
palm ;  its  flowers  have  a  yellowish-white  or  green- 
ish eolenrr^end  when  the  corolla  foils,  the  ger- 
men.  in  throwing  to  maturity,  hecoraes  pendent ; 
its  fruit  is  a  large  oblong  beny  or  papo^  noarly 
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•lltod  to  a  1^  in  diineltr,  and  rfmilar  to  ft  qninoe 

in  shape  and  size;  and  the  tree,  while  advancing 
in  height,  casts  its  lower  leaves  from  beneath  the 
flowers,  ftad  suspends  its  fruit  upon  the  leafless 
part  of  tlie  tleiH,  1ik«  Hhm  flowm  of  OMdi,  tiM 
•phiefl  of  gleditdisa,  or  the  bread-fruit.  The 
tnale  flowers  are  sometimes  on  different  trees 
from  the  female,  giving  ju^  oooation  for  rankii^ 
thttpluftMdMNtoiM;  jet  boUi  male  and  ftnalo 
flomia  an  aometimes  found  on  one  tree,  and 
sometimes  flowers  arefounfl  to  be  he rm aphrodite. 
£Ter7  part  of  the  plant  yields  an  acnd  and  some- 
what ikokj  jnioe.  Tha  flomm  appear  ad  ataaoat 
all  seasons  of  the  yeur,  bat  aia  moat  abondaat  in 
July ;  and  the  firuit  is  usually  ripened  in  autumn 
and  in  early  winter.  The  fruit  is  eaten  with 
pepper  and  sugar  by  the  inhabitants  of  some  of 
ita  aatiTB  oonntriea,  bat  haa  not  an  agreeable 
flavour  ;  more  commonly  it  is  gathered  in  a  half- 
grown  state,  well-pickled,  and  used  as  a  tolerably 
good  substitute  for  mangoes ;  and  sometimes  it 
boikd  and  baked  in  the  maairar  of  tondpaaiid 
apples,  and  esteemed  not  a  bad  esculmt.  Some 
j  fruit  has  been  produced  in  the  etove-houses  of 
I  British  gardens ;  but  it  has  not,  by  any  means, 
!  proved  palataMe.  The  jttioe  of  iht  pulp  is  used 
as  a  vennifuge,  as  a  wnutio,  and  as  a  substitute 

for  nonp;  nnd.  when  diluted  with  water,  it  has 
the  remarkable  property,  by  immersion  in  it 
during  only  eight  or  ten  afamtea,  of  Tendering 
meat  tender.   It  appeata  to  affect  a  separation 
.  of  the  muscular  fihrcs  of  meat;  and  it  hns  been 
I     found,  hy  clit-niical  nnah'sis,  to  contain  librin  or 
1    animal  matter,     liie  very  vapour  of  the  tree 
I   feaiBa  to  ptodnea  the  aame  aflbet  as  the  jutoa  of 
j    the  pulp ;  for  recent  butchers'  meat  and  newly 
killed  fowls  are  suspended  upon  it  to  acquire  ten- 
demees.  The  flesh  of  hogs  which  have  fed  upon 
the  findt  will  not  keep  by  salting.  Tha  aeeda 
ootttained  in  the  centre  of  the  frnit  an  daric -col- 
oured, and  taste  like  water-cress.  —  Five  other 
ape<nes,  all  about  the  same  height  as  the  papaw- 
tiee,  are  knoim  to  bolaivstB,  and  haav  bean  in- 
troduced to  firitalnr-two  ftom  the  Oaiaoeas, 
and  three  from  respectively  Lima,  Guiftna,  nf\H 
Guinea. — Carica  is  also  the  speoiiiu  name  of  the 
oomiDon  fig-tree,  Fieut  mriea.    See  the  artide 
Fie-Taaa. 

CARTEL.  A  mortified  or  dead  condition  of  the 
bones  of  animals.  It  is  prodiicpd  by  inflamma-  ' 
tory  and  suppuratory  action  in  the  interior  tis- 
anea  of  a  boito;  or  bf  the  hm  of  the  nediiiaa  bj 
I  which  the  bone  is  covered  and  partially  sup- 
ported. A  mortified  or  dead  condition  of  the 
wood  or  bark  of  trees  is  also  called  sometimes 
eariea,  hot  move  fteqnantly  oankar.  flea  tha  at^ 
tide  Oaitur. 

CARI8SA.  A  genus  of  everprAen.  tropical 
trees  and  shrubs,  of  the  d<^'8-bane  tribe.  The 
Garandaa  ^Moies,  Oarum  aaraiidbs,  ia  «  nativa  of 
India,  and  was  introduced  to  Britain  in  1790. 
It  Msiifil!y  hns  a  heipht  of  nboiit  fifteen  feet ;  its 
flowers  are  white^  and  resemble  those  of  jasmine,  [ 


CARNATION. 
I  and  appear  fa&  July;  and  Ha  frnit  la  bkielr.ani 

:iho!it  the  fire  of  a  large  olive,  and  hri'=;  a  tpt-. 
ploaiiaut  taste,  similar  to  that  of  a.  dams^  Ti,  :>i, : 
is  much  esteemed  by  the  inhabitants  of  India  tor 
nakiiig  botti  pidcle  and  jdlj^Tbe  ^nny  speaiM, 
Caruaa  spinarum,  grows  wiU  fai  the  woods  of 
India,  and  was  introduced  to  Britain  in  \  t^  K).  Iti 
stem  usually  attains  a  height  of  about  tweatj 
ftat|  and  ia  need  aa  timbv;  ita  leavea  have  a 
laatbeiy  texture ;  its  flowers  are  white,  and 
appear  from  Antnist  till  Decemljer ;  and  it?  fntt 
is  small,  dark>«oioured,  pleasant-tasted,  and  much 
eeteemed  bj  tha  Hindooa^Thna  otnaniantd 
species,  the  ovate  leaved,  tha  hnoaolati  laaaaJ, 

and  the  bitter-wooded,  werp,  nbont  twenty  fyc 
years  ago,  introduced  to  Britain, — the  last  from 
Mauritius,  and  the  other  two  from  Auatralia. 

OABIdNBTHlSTLBr-botaniflnnyOHdM.  A 
genus  of  herbaceous  plants,  principally  hardy,  of 
the  thistle  division  of  the  composite  order.  Tiw 
common  species,  C.  vuiffarisf  is  a  biennial  weed  of 
dry  paatniee,  and  arid  baanmi  aofla^  hi  BriHia, 
and  in  most  other  ooantriea  of  Bnit^  It  laa  a 
height  of  about  twenty  inches,  and  camps 
lowish-purple  flowers  from  June  till  September. 
Ita  iowan  expand  in  diy  weather,  nnd  eioa 
in  moist  weather.-— The  dwarf  or  steml^i  sp^ 
cies.  acanlis,  is  a  native  of  Itnlv.  and  way 
introduced  thence  to  Britain  about  the  middk 
of  the  17th  oaDtQfy.  Ita  root  is  black,  woody, 
perennial,  and  aboat  an  ineh  ia  thicfcnaaa;  its 
entire  hcisrht  is  almut  nine  inches  ;  and  its 
flowers  are  white,  and  appear  in  June.  The 
root  of  the  full  grown  plant  contains  acrid  resia- 
ona  matter,  and  iseaidtoaetaaanalezipharmio; 
but  the  upper  part  of  the  young  root,  and  the 
tender  receptacle  of  the  flower,  mnv  be  used  as 
eaculents. — Nine  other  qieoies — two  of  theee  aa- 
nnal,  and  the  othera  perennial— haw  been  intra> 
duced  to  Brit.ain  from  the  south  of  Europe;  seven 
or  eiffbt  additniiial  sjx'cie?  nre  bno-n-n  to  Tiotan> 
ists  i  and  some  species,  formerly  clashed  as  oar* 
Hna  tiiiatlea,  are  now  assigned  to  other  genein. 
CARNATION,— botanieaUj  DiaMOtm  Cary^ 

phf/^h',':.     Onp  of  the  mo*!t  frr\c:mnt,  beautiful, 
and  popular  of  florists'  flowers,  and  the  type  of 
the  natural  botanical  order  Caryophyllese.  This 
order  oompriaea  twenfef^iz  genera,  and  ha% 
within  the  gardens  of  Britain,  about  r).'^)  species 
Its  plants  are  natives  of  the  mountains  and  pas- 
tures, chiefly  of  Europe  and  n<Mrthem  Asia,  and 
partially  of  ahnoat  an  Other  v^giona  eC  the  world 
About  five  hundred  of  the  species  in  Britain  are 
hardy  herbaceous  plants ;  one  is  a  hardv  ligneous 
plant ;  and  the  others  are  herbs  and  undershnibe 
of  the  hothooaa  and  the  greeahonaa^  Many  are  ' 
mere  weeds;  a  few  am  medicinal ;  one  or  two  are  ^ 
esculent ;  and  a  large  mimbcr.  including  all  tho* 
of  the  dianthus  genus,  are  eminently  hudsooae, 
and,  in  aomt  inataaoes,  splendid.   Ibe  genm  -  J 
most  nearly  allied  to  the  ennuitioa,  or  to  the  ga> 
nus  to  which  it  belongs,  are  silene,  lychnis,  gyp- 
80|^ul%  saj^onaria,  drjrpis^  ououbalttS)  and  vele 
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ud  tlM  other  gamm  of  At  Oder  ■vtalrfne,  I  thej  whtt  they  maj,  iridob  Iwv*  not  a  gfooiul 

eerastiuin,  elatine,  stellaria,  MWnriAi  oirtogut>   colour  of  pare,  unspotted,  untinged  white, 
mollugo,  buffbnia,  holosteum,    ("p^rp^ulastniTn,  I     All  carnations,  understood  within  these 
cherleria,  sagma,  drjrmam,  speigula,  larbrea,  strictious,  sre  classified  into  bizuTes,  flakes,  and 
phanaoenB,  auBliringia,  tad  bergb. 

Bat  thoni^  JHmAus  oajyopA^m  is  the  oar- 
nation  of  botanists,  only  the  variety  of  it  botnni 


callj  designated  Dianthua  axrifophtftlus Jlort-pieno 
'  is  tbe  carnation  of  florists.  The  normal  or  siogle- 
I  flowttiag  plaala  of  the  nweiee,  thoogh  oaaipiri»> 
ing  some  permanpnt  gubvaricties,  and  many  fugi- 
tive or  ftemiiutl  sub\'arictics,  and  though  possesa- 
ing  all  the  fnigraace  and  much  of  the  beautjr 
I  of  the  opeeioi^  tie  never  pemittod  a  phwe  in  n 
garden  collection  of  cama^ons,  and  seldom  dig- 
nified, in  any  part  of  the  parterre,  with  a  higher 
name  than  that  of  clove-piuks.   Two  (^her  thor^ 
I  oogMy  seliMiAed  wietieeof  the  epeoiee,  D.  ^ 
frutico9u$  and  A  «,  imbricattUy  also  possess  great 
j  beauty,  and  yet  are  popularly  kept  ecpurate  from 
j  the  fellowship  of  the  oamMioB^  and  designated 
I  respectively  the  dmibl^  OMMtiott  end  the  im- 
bricated white-ear.  Yet  while  mlj  tike  leriety 
n  c.  f'^rt'^no  is  permitted  to  wear  the  n;nrdf  n 
honours  of  the  carnation,  it  comprises  a  sulii- 
ciency  of  sabterietiM  to  gratify  the  most  capn- 
I  oiovs  taste,  and  a  sporttTe  power  of  sell^vari^a- 
j  tion  sufficiently  active  and  multitudinoua  to 
keep  even  a  morbid  love  of  novelty  in  constant 
play. 

The  eanetion,  In  iti  nonnal  or  botaaieil  tni% 

maj  be  gathered  wild  on  the  south  side  ef  the 

Swiss  Alps,  and  may  occnsionally,  though  very 
rarely,  be  seen  wild  about  walls  in  England. 
Bat  the  eenBtion,kithe  floiianltniil  or  popular 
senae,  is  wh^  the  leenlt  of  cultivation,  and 
oen  be  propagated  or  even  maintain^  only  hy 
artifieial  aid.  .  It  is  not  noticed  by  Pliny  or  any 
of  the  Bemen  poets,  and  probably  was  onknown 
to  floviodture  at  the  period  of  the  Boman  em- 
pire; yet  it  hat,  for  several  centTinps,  been  cul- 
tivated in  most  parts  of  £urope,  and  held  in  high 
esteem,  for  both  its  fragrance  and  its  beauty, 
ttroogheat  a  kifo  portioa  of  the  eiviiiaed  world. 
The  number  of  named  nnd  much-esteemed  stxb- 
varietie?  of  it,  at  the  beginning  of  the  eighteenth 
Gcntury,  was  nearly  four  hundred ;  the  number 
of  nevrygeodynnHied  mbveiietiee  haoilbr  acen- 
tury  past,  received  an  annual  increase  in  almost 
every  considerable  district  of  Kuropean  gardens ; 
and  thousands  of  seedlings,  somewhat  new  in 
ahaneter,  hot  wonting  eoffident  Intereet  to  COB' 
noad  mere  then  the  most  momentary  attention, 
are  annnally  produced  by  florists  and  amateur*;. 
As  excellent  and  very  beautiful  sabvarieties  have 
ttoMplied,  taste  hea  heeoBM  tnetieiingly  fasti- 
dious ;  and  now  it  not  only  eondemns  all  floweie 
of  d^eetivo  shapes,  feeble  power  of  development, 
or  bad  mixtures  of  colours,  but  rejects  from  the 
very  name  of  carnations  all  flowers  of  Dianthua 
ttwyopAfAis  Jlor^pleno  which  have  the  pervading 
red  colour  of  "  the  clove-pink,"  all  which  have 
jellow  for  their  ffroond  oolour,  and  all  others  be 


piootesa;  and  thoee  of  each  o(  tbeae  classes  are 
diatiiboted  into  two  or  more  subdivisions.  Bi- 

znrreg  are  striped  with  two  colours  on  their 


white  ground,  and  have  these  colours  iu  irregu- 
lar vari^ations ;  flakes  are  striped  with  one  col- 
ear  on  tbitir  white  gMond,  and  have  their  itripee 
large,  and  extending  quite  across  the  petols; 
and  the  picotees  are  pounced  and  spotted  in  a 
great  diversity  of  manner  on  iheir  white  ground, 
end  have,  in  genenl,  a  «nelkr  aiie  end  a  her* 
dier  habit  than  the  other  classes.  The  bixarres, 
in  many  instances,  have  a  greater  proportion  of 
one  of  their  striping  colours  than  of  the  other; 
yet  thoee  ate  eeteemed  the  beet  whieh  exhibit 
the  two  colours  in  nearly  equal  proportioa^  and 
have  the  stripes  running  parallel  to  one  another, 
and  distributed  ^ualty  ov^  the  flower,  borne 
flakes  have  too  muoh  of  atriping  colour,  and 
others  have  too  little ;  thoee  being  the  best  which 
exhibit  the  striping  colour  and  the  ground  col- 
our in  well-balanced  proportion.   The  picotees 
were  formerly  re^^trded  as  having,  for  a  distin- 
gniahing  oharaoter,  fringed  or  notched  edges 
round  their  petals ;  but  all  such  picotees  as  pos- 
sess this  character  arc  mnv  regarded  as  deformed  ; 
and  those  are  esteemed  the  best  which  have  a 
mMoth  edge^  or  what  ie  technieeUy  termed  a 
roee  lee^  wi^  the  colours  bright,  clear,  and  very 
decidedly  marked.    SoRrlet  hiKarres  are  striped, 
upon  their  white  ground,  with  scarlet  and  dark 
maroon ;  and  the  Mrerel  Unde  of  then  difler 
from  one  another  hi  tlie  intensity  of  these  col- 
ours.   Crimson  bizarres  are  striped,  upon  their 
white  ground,  with  either  pink  and  purple,  or 
roee  colour  and  purple;  and  thoae  whioh  have 
sbedee  of  pink  have  a  livelier  and  Ughtir  ap- 
pearance thr\n  those  which  hnve  shades  of  rose- 
colour.    Flakes  are  distributed  into  three  sub- 
divisions,-—one  with  scarlet  stripes,  one  with 
foae  «r  pink  otiipoi^  and  one  with  variona  hnea 
of  purple;  but  each  subdivision  hns  groat  diver- 
sity in  the  depth  and  shadiiiii;  ot  its  characteris- 
tic colour.  Picotees  comprise  very  numerous  aud 
widely  diibient  vaiieliei;  and  ere  diaMbnted 
into  foor  adbdivisions,  with  respectively  scarlet, 
crim?on,  rose,  and  purple  colours.   Each  of  the 
subdivisions  of  picotees,  also,  is  distributed  into 
two  groups,  the  one  heavy-edged,  with  the  001* 
our  thickly  laid  on  round  the  margin  of  the  pe- 
tals.— and  the  other  feattiered,  or  light-edged, 
with  the  colour  touching  the  petals  in  an  unbro- 
ken delicate  line. 

The  proper  cultivatioa  of  prime  cemations  has 
been  a  topic  of  very  vnricd  nnd  exceedingly  co- 
pious discussion ;  yet  may  be  most  satisCsctorily 
disposed  of  in  a  siikgle  paragraph.  The  soil  may 
be  either  two4hiide  of  rotted  tarf  end  one>third 
cow-dung,  or  equal  parts  of  loam,  leaf-mould, 
and  cow-dungi  and  if  it  should  aeem  too  strong 
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and  adhesive,  it  may  he  tempered  with  a  little 
silver  sand.  In  April,  after  the  floil  has  been 
{Nuaed  through  a  sieve,  and  freed  from  wire- 
womtt,  and  filled  into  pots,  joung  plants  from 
lajen  or  ptpliigt  nt  last  je«r,  ahoold  be  iihated, 
one  in  each  pot.  For  a  tirae,  they  require  no 
other  care  than  to  he  prcpi  rly  w:itored ;  when 
they  Wgin  to  "  spindle,  each  must  be  allowed 
to  fend  «p  only  OM  item,  Biidmiiifc  bo  tied  np  to 
a  neat  stake;  and  as  soon  as  they  incipiently 
h\}d.  each  must  be  d«>pnvp<l  of  all  its  buds  except 
three,  or,  if  it  be  a  weak  bloomer,  it  most  be  de- 
prived of  dl  exoept  two.  When  the  bade  be- 
come fully  swollen,  but  before  they  burst,  a  liga- 
ture shouM  ho  tied  round  each  pod,  half  way 
down,  and  aa  soon  as  the  bursting  oommences,  so 
that  the  endi  of  die  calyx  can  be  separately  laid 
hold  of,  the  divisions  of  the  calyx  should  be  torn 
down  as  far  as  to  the  ligature.  When  the  best 
of  the  bloum  is  over,  the  longest  shoots  of  the 
plant,  technioallj  called  its  ''grass,"  should  be 
layered;  and  In  Septeabtt,  tlw  Injm  wuj  be 
cut  off  and  potted  in  the  loam  of  rotted  turf, 
without  any  manure.  Any  of  the  "  grass  "  which 
is  too  short  for  layering  may  be  piped  in  the 
same  meaner  no  fAidci.  Throughout  the  winter, 
the  plants  must  be  kept  dry,  well  protected  from 
rains,  frost,  and  high  wind?,  and  nbundantly  ven- 
tilated during  every  hour  of  mild  ur  even  moder- 
ate dry  wenlber.  SoeovAnte  phuxts,  end  even 
the  hutdier  lorteof  fixat-nte  ones,  mnjbo  grown 
in  good,  well-manured  Innm,  in  the  open  ground ; 
and  the  layers  of  them  may  remain  with  them 
unprotected}  OT  neeriy  oo»  tiironghout  the  winter, 
and  may  bo  deloched  and  tnaqilMited  to  situa- 
tions of  their  own  in  the  open  ground  in  spring. 
Some  kinds  of  excellent  plants  have  so  strong 
and  healthy  a  habit  of  regularly  or  unburiitiugly 
expending  their  bketomey  thnt,  esoept  for  the 
purposes  of  a  special  show,  they  require  no  tying 
of  their  pods  or  splitting  down  of  their  wdyxes. 

CARNIVORA.  The  surface  of  the  earth, 
clothed  with  verdure,  is  the  inexbnaitiblo  eoorce 
whence  man  and  ini«nls  derive  in  common  their 
subsistence.  Every  animnted  hoing  lives  ulti- 
mately upon  v^tables,  and  v^etablee  are  main- 
tained by  the  detvisorrenieinBOf  every  thing  which 
has  lived  and  vegetated.  A  perpetual  round  of  ex- 
istence is  thus  inaintnined.  Without  drnth  thorti 
could  be  no  life,  and  it  is  only  by  annihilating 
oUier  beings  that  animals  are  able  to  support 
themselves,  and  to  oontinne  their  q^ooiie:  they 
must  either  feed  on  vegetables  or  upon  other 
animals  Yet  Naturt*.  like  an  indulgent  mother, 
huts  iixed  limita  to  this  apparently  indiscriminate 
deetraotion.  Tlie  oamivonNui  end  voneioiis  in- 
dividuals are  rednoed  to  a  small  number,  while 
she  hxM  largely  multiplied  both  the  species  and 
individuals  wUch  are  herbivorous.  Man  too  has 
greatly  asdited  in  extennlnnting,  or  oonlining 
within  narrow  limita,  the  predaceous  species,  and 
in  establishing  the  mr^ro  jv^aceful  tribes,  Amonjf 
the  marine  general  although  some  are  herbivor- 


ous, yet  Ihe  greater  numlier  are  nearly  pqnslly 
voraciou?'.  These  devour  theTr  nwn  and  dilTervtit 
species  without  ever  appearing  to  exterminate 
each  other,  beoiuse  their  fecundity  is  as  great  u 
the  deetmction;  end  nenrly  nil  this  nialmleoe- 
sumptiom  no(i  m  n  new  inoentiv«  to  Mptoiee- 

tion. 

Man  stands  foremost  among  the  uarmvorwi* 
tribea.  Being  the  paredoBtinent  epefliee,  he  emw 

cises  over  the  other  mammalia  the  privileges  of  a 
master.  He  has  chosen  those  which  please  hii 
taste,  and  forms  them  into  humble  dependents. 
By  causing  them  to  multiply  more  rapidly  thin 
unassisted  Natnit  would  have  done,  they  Imvi 
pircn  rise  to  numerous  flocks  ;  and  from  the  ear? 
bestowed  in  their  production,  he  acquires  a  na- 
tural rightof  inim<^ting  them  to  enliafyhiiWiniL 
Thig  power,  however,  extendi  mneh  fiother  thai 

his  necessities  would  rt^qinrr  :  for,  indi  pond  -nt 
of  those  species  which  he  has  subdued  and  can  dis- 
pose according  to  his  pl^isure,  he  carries  on  a 
war  of  oxtetminntinn  ngdnit  the  wild  beee^ths 
birds,  and  the  fishes.  He  does  not  even  confine 
himself  to  the  climate  which  he  inhabit"*,  hut 
seeks  for  new  delicacies  in  the  remoter  parts  i,{ 
the  gkhe.  Nntnre  eeemt  eonroc^  nd«|nto  is 
supply  this  continual  demand  fat  vnriely,  tai 
mnn  alone  may  be  said  to  conBiiroe  more  aniroal 
food  than  all  the  other  mammalia  taken  together. 
Next  to  man,  the  oomivoroQi  beeeta  poenm  tin 
moot  destructive  habits,  and  are  at  once  the  ene- 
mies of  their  fellow-animals,  and  the  rivali  of 
man.  Having  the  same  appetites  and  the  same 
fondnem  for  animel  ibod,  tliey  are  OBdnr  the  ae> 
cessity  of  diqmting  with  him  tiw  ponamfan  4l 
their  prey ;  and  in  the  first  ages  of  human  todetj 
these  formed  one  of  the  most  formidable  checks 
to  civilization.  Even  at  the  present  time,  in 
civiliaed  Bnrope,  It  ie  by  Iho  ntmoit  vigUttei 
alone  that  he  can  preserve  his  flocka  and  poultry 
from  the  ravages  of  the  wolf  the  fox.  the  ferret 
and  the  wttseL  All  animals,  whether  of  the 
same  or  of  difihrent  ipeeiea>  are  nntoxnlfytn  • 
state  of  war&re.  It  is  chiefly  in  the  tribes  more 
particularly  styled  carnivorous,  that  this  war 
proceeds  to  open  hostiUties ;  yet  there  is  a  silent 
and  n  eeoret  oppoeition  of  iateceet,  even  amoof 
the  moot  peaoefU  trib^.  As  their  nnmbers  ooo- 

tinually  increase,  food  ^ccnTncs  pcnrce.  distase 
thins  their  numbers,  and  the  remainder  tall  a 
ready  prey  to  the  stronger  and  fiercer  animals 
Like  planti,  th^  deetroy  eaeh  oHmt  at  efleetoaUj 
by  the  mere  occupancy  of  space  as  they  could 
have  done  by  the  fiercest  cuuflicta.    The  rising 
generation  soon  repairs  the  lues  occasioned  by 
the  lattor,  hnt  nothing  ean  axtend  the  nnmton 
of  a  spedies  beyond  the  limits  marked  by  Nature  ' 
in  the  quantity  of  its  food.    This  universal  wir 
of  species  is  an  established  law  of  Nature,  and, 
however  itertling  it  may  i^pear  at.fint       ii  j . 
advantageous  on  the  whole.  VioleBt  deaths  are  ,  j 
Ti".  necessary  to  the  proper  regtilation  of  Nature 
as  natural  deaths.    The  latter  preserve  the  pu^ 
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petnal  bloom  of  youth  over  the  faoe  of  the  eurth ; 
tiM  ftnonr  Miiat  In  mainteioiiig  tb«  gofieetlMl- 

anoe  among  the  numbers  of  different  species,  and 
in  restrauung  the&r  exabonunoe  wifchiathfl  proper 

}  units. 

In  fhew  WBM  of  tiw  aniBiab,  ITfttuM  has  pro- 
irided  ihii  eaoh  creature  ahoold  meet  its  death 

in  the  easiest  possible  manner.  There  is  a  cer- 
tain spot  in  the  spinal  marrow  where  the  two 
aaoendSog  main  Bflrvw  that  ibtm  the  great  brain 
cross  one  another,  and  If  thli  spot  be  injured, 
denth  is  the  immediate  consflqnenoe.  This  fart 
is  well  known  to  huntsmen  and  butch^s.  The 
latter  plunges  his  knife  into  the  neck  of  tht  oz 
at  that  exact  apot,  the  animal  immediately  drops, 
and  ceases  to  live  after  a  few  convulsions  (^n 
the  same  principle  the  huntsman,  cuts  through 
the  neck  of  his  game.  The  carnivorous  animals 
nhmyi  asiw  their  prqr  bj  the  neck,  and  Ute 
through  this  part.  In  l^e  same  manner  the 
hound  kills  the  hare,  and  the  bird  of  prey  its 
quarry.  The  pole'Cat  also  destroys  its  prey  at  a 
single  spring.  Dr.  GaU  loeked  up  n  pole-«nt  for 
some  time^  daring  which  he  fed  it  on  bones  till 
its  teeth  were  blunted.  Wftile  in  this  state,  it 
was  unaUe  to  kill  the  rabbits  placed  in  its  kernel 
with  the  Hune  despatdi  as  Ibcroerly ;  but  iHien 
they  had  again  grown  sharp,  Qall  observed  that, 
on  the  very  first  leap  it  made  on  the  rabbit,  it 
cut  the  little  animal's  neck  on  that  very  spot 
widi  a  dmrp  fang,  and  instantaneoaa  deiUh  en- 
■oed.  He  obsM^ed  the  sane  thing  at  a  hawking 
party.  As  soon  as  the  hawk  had  reached  the 
hare,  it  would  immediately  out  through  that  part 
of  her  neck  with  its  bilL 

It  it  tha  oqpmiaation  of  tha  Mnifwa^tha 
poaaesdoQ  of  teeth,  of  claws,  of  short  and  narrow 
intestines — that  imposes  the  office  of  Nattir-'s 
executioners  upon  these  animals  by  an  itnpera- 
tHta  naeeeritf*  Hie  iharp  teeth  of  tha  leopard 
or  pantiier  mig|kt  attempt  in  vain  to  grind  phmts : 
and  even  wh«'n  we  compel  these  animftls  to  swal- 
low br^  and  other  pureij  vegetable  substances, 
the  gastric  juioa  of  their  ttomadli  la  nnabia  to 
dissolve  them.  On  the  contrary,  the  lamb  and 
the  light  gazelle  would  refuse  anirnnl  fond  with 
disgust.  Their  tee^h  are  not  formed  for  tearing, 
and  tiieir  entire  eooaomy  is  adapted  to  a  vego- 
table  diet.  It  is  thus  that  wa  find.  In  the  organ- 
ization of  the  nnimnl,  the  reasons  for  aU  its  ac- 
tions. This  exquisite  relation  of  all  the  pnrts  of 
an  animal  to  each  other,  enables  the  Naturalist 
to  deaariba  tlia  wheia  owatore  on  aeaing  only  a 
part.  Thus,  from  knowing  the  size  of  a  tooth, 
we  can  judge  of  the  height  of  thf  nnimal  which 
boro  it;  hj  the  shape  of  the  tooth  we  can  tell 
whetbar  it  be  oarnivoroos  or  herMvoroos.  Thenoe 
fioDow  the  general  structure  of  the  body,  not  only 
of  the  stomach  and  viscera,  l)tit  ako  the  form  of 
th^r  paws,  of  claws  with  the  one,  or  of  hoofs 
with  the  other,  the  liveUnssa  of  their  passioBs, 
as  well  as  the  habita  whieh  attend  this  kind  of 


Besides  the  claws  and  teeth,  which  form  the 
offensiva  anaa  of  the  oandvora,  they  are  endowed 

with  superior  strength,  agility,  cruelty,  and 
treachery.  The  source  of  these  qualities  must  be 
sought  in  the  nature  of  their  food — lu  tliu  supe- 
rior oigaaiiation  of  desh  and  bhMd.  The  ber- 
bivorcms  tribea  want  offensive  axvoa  in  general, 
yet  they  are  seldom  of  a  timid  or  peaceful  dispo- 
sition. They  love  to  unite  together  in  social 
bands,  to  pasture  on  tha  plaini  or  by  the  monn> 
tain  side,  or  else  to  lioard  tha  common  fruits  of 
their  industry.  The  camivopons  tribes,  liki* 
tyrants,  are  unfitted  for  society  by  their  ferocious 
fuid  domineering  tempers ;  they  dread  tiM  liral- 
ship  of  their  own  species,  and  the  natural  attach* 
ment  of  the  sexes  is  with  them  but  a  momentary 
passion.  They  can  endure  hunger  much  longer 
than  the  herbivorous  tribes,  whose  food  is  always 
spread  out  before  them;  and  thia  power  of  ftst- 
ing  is  necessary  to  animals  obliged  by  their  struc- 
ture to  overpower  their  prey  by  violence,  to  run 
them  down  by  perseverance,  or  to  surprise  them 
hf  ctratagem.  They  can  ftat  tot  wreral  weeica» 
but  as  their  necessities  increase  they  become 
bolder  and  more  ferooions  The  wolf,  with  an 
appetite  sharpened  by  famine,  becomes  an  intre- 
pid and  fbrmidablaaneniy.  Batheninvadaatha 
village,  breaka  into  the  staUes  during  the  day- 
time, rind  evon  ventures  to  contend  with  man. 
But  when  he  has  found  an  abundance  of  nourish- 
ment, he  gorges  himself  Ibr  several  days;  and, 
with  an  adnimbla  oagacity,  oonoeali  the  remain^ 
der  under  ground  as  a  provision  for  future  want. 
This  continual  use  of  animal  fond,  and  the  high 
state  of  organization  at  which  all  the  &olid  and 
dnid  parte  of  tiiair  bodiea  liare  arrired,  lenden 
their  flesh  at  once  unpalatable  and  unwholesome. 
Thoir  excretions  are  all  fetid,  find  the  slightest 
check  to  the  vital  activity  brings  on  a  rapid  de- 
cay. On  tha  oontraiy,  the  vegetable  nntibnent 
of  the  harinvorous  tribes  imparts  to  their  flash  a 

high  dpfrree  of  licncy.  Their  milk  is  sweet, 
agreeable,  and  nutritious.  Thus  the  herbivorous 
tribes  yield  an  abnndanoa  of  nonriahmant  to  man, 
while  he  rejects  with  diagait  the  fledi  of  those 

which  are  rnrnivorous. 

The  natural  antipathy  of  some  of  the  carnivo- 
rous animals  for  each  other,  proceeds  from  their 
rivalahip  In  tha  ohaaa.  It  ia  thna  that  tha  lion, 
tiger,  panther,  or  bear,  permits  no  poachers  upon 
his  hunting  grounds.  The-^e  despot?  of  the  ani- 
mal kingdom  allow  few  intruders  to  share  their 
authority,  and  dear  the  forest  of  all  thoaa  petty 
tyrants  which  prey  only  upon  small  game ;  and 
which,  like  the  inferior  noblme  of  the  middle 
ages,  opprosed  the  lower  ranks,  and  diminished 
the  populatkm. 

It  is  in  barren  and  unflraqnented  di.stricts  that 
the  camivoroti?  aniinnlp  are  most  fierce  and  san- 
guinary, because  their  prey  is  scarce,  and  the 
posseselon  of  it  ia  eontiinially  disputed  by  a  host 
of  fiunJahad  rimh.  VkomthcaaaimitiauiadMenes 
of  violence  their  charaoter  aoquires  an  anusoal 
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CAROB-TREE. 


CARP. 


fiutMiij*  TkM  bear  of  the  Alps  is  a  formidable 
and  dangerous  animal  to  the  traveller.  But  the 
beasts  that  frequent  the  plains  or  fertile  vallejs 
fiad  tirair  Ibod  man  nalj,  and  wham  tamuH  it  it 
IsM  disputed.  Their  character  beuig  tiltis  Mft- 
ened  down  by  the  comforts  of  life,  loses  that  hiph 
degree  of  courage  and  asperity  which  distin^ 
gukhea  tha  moontiun  races.  The  oaraiToroos 
ft»^lim1t  anociate  in  troops  only  for  the  conve- 
nience of  a  combined  attack  ;  on  the  other  hand, 
the  herds  of  herbivorous  animals  seem  intended 
only  for  their  mutual  defienoe.  PUcing  the  young 
oiiM  in  tiie  eenti^  Mul  tiM  flMDBalit  ill  tfie  rear,  tiie 
males  advance  to  the  front,  united  in  a  phalanx, 
and  presenting  their  horns  to  the  encin y,  repel  his 
attacic  with  vigour,  and  generally  with  sucoees. 

CABOB.TBBB,— botaaiodUy  Cmtoma.  A 
small  evergreen  tree,  of  the  cassia  division  of  the 
leguminouR  order.  It  constitutes  a  genus  of  it- 
self and  taketi  tor  its  specific  name  stliqua.  It 
ftboonda  in  Spain,  Italy,  and  tiit  hntoA,  and  mm 
introduced  to  Britain  in  the  lattnr  perk  of  tiie 
sixteenth  century.  Its  stem  usually  grows  to 
the  height  of  about  fifteen  feet;  its  leaves  are 
differently  shaped  from  thoee  of  oioat  other  ewr- 
gfOMU*  and  lender  it  an  agreeable  variety  among 
orange-trees,  myrtles,  and  other  greenhouse  ar^ 
borescent  plants ;  its  flowers  have  a  reddish-yel- 
low colour,  and  appear  in  September  and  Octo- 
ber, but  are  8eld<Hn  produced  in  Britain;  and  its 
pods  are  long,  flat,  hmrn-ehaped,  and  brown-col- 
oisred,  and  contain  a  thick,,  mealy,  sweetish-tasted 
fucuia.  This  piaut  uppeaxs  to  be  the  locust-tree 
of  acriptnre,  and  ia  generaHj  known  in  Spain 
under  the  name  of  St.  John's  bread.  The  shells  of 
the  pods  are  euppo8t?d  to  be  the  husks  alluded  to 
in  our  Saviour's  beautiiul  parable  of  the  prodi- 
gal eon;  the  eeeds  ere  imported  from  Arebln  into 
Spain,  under  the  name  oip  e)giiobn  beam;  and 
the  pods  of  native  growth  are  eaten  in  times  of 
scarcity  by  the  Spanish  peasantry,  and  were  the 
principal  food  of  the  honee  of  tlM  firitieh  cavalry 
during  the  peninsular  war. 

CAROLINEA    A  genus  of  maifnificently- 
flowering,  small,  evergreen,  tropical  trees,  of  the 
•iUc-oott<m-ti«e  tribe.  The  showy  specieii  C,  in- 
was  introdnoed  from  tbeWeat  Indlee  in 

1T!)6";  and  is  one  of  the  most  gorgeous  stuvc- 
plants  in  Britain.  It  attaine  a  hc!j:^ht  of  from 
twenty  to  thirty  feet ;  its  leaves,  except  for  be- 
ing efetpeeoi  ere  veryeimilar  to  tboee  of  the 
horse  chestnut  -  tree  ;  its  flowers  have  a  rich 
crimson  colour,  and  measure  about  a  foot  in  dia- 
meter; and  the  stamens  of  its  flowers  are  as 
munevoes  ee  thoee  ni  a  eeotnai  end  team  n  neg- 
nificent  spreading  feather.  Tliree  other  species, 
the  white,  the  less,  and  the  princely,  have  been 
introduced, — the  last  from  the  West  Indies,  and 
the  other  two  frmn  tropioal  South  Amerioa;  all 
grow  to  about  the  same  height  as  the  showy  ipe- 
cies ;  and  the  white  carries  white  flowers,  and 
the  other  two  cany  flowers  with  miiiLtures  of  red 
and  ydlow  and  green. 


CAROTA.   See  CAaaor. 

CAROTID  ARTERY.  One  of  the  principal 
arteries  of  the  neck  of  man  and  of  other  red- 
blooded  enimale.  The  name  eerotid  ie  fmMi 
from  a  Greek  word  which  rignifiee  '  to  cause  to 
sleep and  it  alludes  to  the  supposed  power  of 
a  ligature  round  this  artery  to  produce  coma  or 
deepy  stupor. 

CARP.  A  genus  of  soft-finned  abdominal  fiih, 
which  Cavier  makes  the  fourth  family  of  the 
order.  This  is  a  veiy  natural  genua,  oontaining 
very  nnmerooa  ipeaiee.  H  i»  eeifly  dletinguiih- 
able  by  the  emett  month,  toethlaee  jaiwi^eidgaii 
of  three  flat  rays.  The  tongue  and  palate  are 
smooth,  but  the  guUct  is  admirably  constructed 
for  mastication,  having  large  teeth  attached  to 
the  inferior  pbaiyngeel  bonei^  tihUk  picm  the 
food  between  themselves  and  a  gelatinous  knob, 
connected  with  a  bony  plate  that  is  united  with 
the  first  vertebra,  commonly  called  tbe  carpi 
toBgne.  ISiey  have  bat  one  domel  fin,  and  I^m 
body  is  covered  with  scales,  generally  of  laife 
8!5?e.  They  frequent  fresh  and  quiet  watm. 
feeding  on  herbs,  grains,  and  evot  mud,  bai^ 
perhaps,  the  leeet  eanivorooa  of  the  fimy 
Some  of  the  have  a  beard  of  emnl 

threads  at  the  angles  of  the  upj>er  jaw. 

The  moot  noted  of  the  speues  are  the  ooaaawi 
carp,  C.  Carpioj  which,  in  many  pnrle  of  tht 
world,  are  bied  ia  pondl^  for  the  use  of  the  tahii  , 
and  the  goldfiph.  C.  aurattiSy  believed  to  be  on- 
ginally  from  China,  very  commonly  bred  in  poods 
and  vases  as  an  ornament,  <m  acoonnt  of  its 
benntiiU  eolewaii  In  hie  memoir  on  Ameriria 
Ichthyology,  Dr.  Mitchill  enumerates  four  specici 
of  carp,  under  the  names  of  C.  teret,  fre?h -water 
sucker ;  C.  oUonffUA^  chub  of  New  York ;  t'.  dkry- 
tdittuatt  Hew  York  lUner;  and  C.  ttmamt, 
brook  minnow. 

The  common  carp  of  Fnrope  is  ept*»empc!  vrrr 
highly  for  stocking  ponds,  being  of  ^uick  growth, 
spawning  thriee  •'yeer.  Aa  the  teelee  do  net 
oommenoebieediQgnntiie^t  or  nine  years  old. 
it  is  necessary  to  keep  up  a  fnpply  of  carp  of  that 
age  by  avoiding  to  destroy  the  females.   The  pro- 
portion of  melee  to  be  pioiorfed  ie  ibarffar  eveiy 
twelve  femake.  Under  eommon  circumstances, 
the  carp  crows  two  or  three  indies  in  length  in 
a  year;  but,  where  the  ponds  are  exceedingly 
well  supplied  with  iood,  they  iiave  been  known 
to  0POW  from  five  to  eighteen  inofaee  In  the  aeme 
time.   They  thrive  best  in  ponds  having  daycj 
or  marly  sides,  and  weU  provided  with  aquatic 
vegetablee.   In  order  to  furnish  them  with  frash 
vegetableiMd,  it  ie  venal  to  nk»  tlw  eUse  ef  the 
pond,  left  dry  byevapontion,  with  an  iron  zaks;,  | 
and  then  to  sow  grass-seed,  80  that,  when  the 
pond  ia  agam  tilled  up  by  the  rains,  there  may  | 
be  a  growth  6f  tender  heilN«e  lor  the  fiifc.  j 
Qiains  of  various  sorts,  and  garbage^  ere  ire-  ' 
qnently  thrown  into  the  pond,  with  a  riew  to  , 
aid  in  fattening  carp.  A  pond  of  one  aoK  ia  ex- 
tent is  eaid  to  be  enffident  to  M909eeip «f  , 
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!'  iwoor  tlifeejMn|Or400  of  oneyMTold.  Carp, 
in  their  native  condition,  frequent  the  deepest 
j    places  of  ponds  or  rivers,  where  there  is  the  Icust 
ottnent.  It  is  a  fish  which  requires  much  pa- 
tieoM  and  ftddreM  in  th«  angler.  Hmj  addom 
bite  ni  «ooI  weather,  but,  dttiing  hot  SMSons, 
:  1  bite  very  freely.    The  bait  commonly  used  in 
I  .  angling  for  carp  is  worms,  and  sometimes  grass- 
!  hoppers.    Tarious  sweet  pastes  are  also  used, 
i   formed  of  honey  or  sugar,  mingled  with  flour  and 
;    small  quantities  of  veal,  pounded  together  in  a 
mortar,  till  sufficiently  tough  to  adhere  to  a  hook 
I    witlunit  being  easily  washed  ofC  A  little  white 
I    wool,  mixed  with  the  other  ingredients,  is  of  great 
assistance  in  giving  the  mass  the  requisite  tena- 
city.   To  increase  the  pleasure  and  profit  of  carp 
.  fishing,  it  is  well,  for  a  few  days  previous,  to  have 
1    some  brewer's  grains  or  other  food  thrown  into 

I  •  the  water,  by  which  the  fish  will  be  induced  to 

collect  at  an/  particular  plaoe  in  greater  num- 
ben. 

OARPET-WAT.  A  grassy  path,  or  unploughed 
!   stripe  of  !ea  Und,  through themiddleof  a pJmghed 

I I  or  cropped  field. 

j      CAkPTNUS.  See  HoairBiAir. 

'  CARRIAGE.  A  conduit,  tren^  or  duct,  in 
j  the  irrigation  of  meadows,  for  conveying  the 
i   water  of  one  main  over  the  stream  of  another 

I  iiudA  flowing  in  a  transvenM  or  reotangular 
direotion.  It  is  sometimes  built  of  brick,  and  is 
then  conducted  over  the  stream  below  it  by  an 

' '  arch  i  but  it  is  more  frequently  construct^  of 
I ,  timber,  and  it  then  (K>nsists  of  bottom  and  two 
jj  sides,  with  the  Mune  oapaoity  as  the  main  to 
i ;  which  it  hiplongs.  Its  length  is  determined  by 
:  j  the  breadth  of  the  main  which  it  crosses. 
[  i     CARRIAGB.    Any  kind  of  draught-vehicle, 

I I  for  the  ooD'TCjance  of  goods  or  persona  from  one 
!  place  to  another.    The  clumsiest  cart  for  the 

i  I  conveyance  of  coarse  and  heavy  articles  upon  a 
I  farm,  and  the  most  luxurious  cabriolet  for  the 
I  pleasure •  drives  of  gentry,  are  alike  carriages; 
I  )  and  both  these  and  all  intcrmedinto  sorts  of  cars, 
j  waggons,  and  chaises,  are  characterized  by  the 
:  I  possession  of  wheels  and  axle, — while  most,  in- 
I  \  ehifing  an  the  better  kiivii,  are  oharaoteriaed 

I  also  by  the  possession  of  springs.  "Taking  wheels 
!    completely  in  the  abstract,"  says  Mr.  D.  Giddy 

I I  to  the  committee  on  the  Highways  of  the  King- 
;  doai»  "  they  must  be  oonsidered  as  answering 
j  two  difl!*ercnt  purposes.  First,  thoy  transfer  the 
'  friction  which  woiiM  tnke  place  between  a  sUding 
'  ]  body  and  tiie  rough  uneven  surface  over  which 

it  fliidea,  to  the  amooth,  oiled  pvipherlei  of  the 
!  axis  and  box  ;  assisted  by  a  leverage  in  the  pro- 
I '  portion  of  the  diameter  of  the  wheel  to  the  axis. 
1 1  Secondly,  they  procure  mechanical  advantage  tor 
I  ovetnoming  obakacdas^  by  introdnoing  time  pro- 
portioned to  the  square  roots  of  their  diameters, 
when  the  obstacles  are  small,  as  compared  with 
I  the  whecki  and  they  pass  over  transverse  ruts 
I  or  hoUowa^  amall'  in  the  sajne  oompariaol^  with 
I  an  afaiolnto  advantage  proportioned  to  theb  diar 
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meters,  and  a  meehanioal  one  propovtinoate  to 
the  square  roots  of  these  diameters.  Conse- 
quently, wheels,  thus  considered,  cannot  be  too 
large  ;  in  practice,  however,  they  are  Uuited  by 
weight,  by  expense,  and  by  experienoe.  With 
reference  to  the  preservation  of  roads,  wheels 
should  be  made  wide,  and  so  constructed  that 
the  whole  breadth  may  bear  at  once ;  and  every 
porUon  in  oontaot  wi^  the  gtonnd,  slMmld  roll 
on  without  any  sUding.  It  ia  evident,  from  the 
well  known  properties  of  the  cycloid,  that  the 
above  conditions  cannot  all  unite,  unless  the 
roads  are  perfectly  Imrd,  smooth,  and  flat;  and 
the  felloes  of  the  wheels,  with  their  tire,  are  ao. 
curate  proportions  of  a  cylinder.  These  forms, 
therefore,  of  roads  and  wheels  would  seem  to  be 
asymptotes,  towarda  which  they  should  always 
approximate,  but  which,  in  practice,  they  are 
never  likely  to  reach  Ronds  must  have  some 
degree  of  curvature  to  throw  ofi*  water,  and  the 
peripheries  of  wheda  abonld,  in  their  tranaverse 
ieotion,  be  as  nearly  as  poasiUs  tangents  to  this 
curve ;  but  since  no  exact  form  can  be  assigned 
to  roads,  and  they  are  found  to  differ  almost  from 
mUe  to  mile,  it  ia  pneamed  that  a  auU  trans- 
verse convexity  given  to  the  peripheries  of  wheels, 
otherwise  cylindrical,  will  sufficiently  adapt  them 
to  all  roads,  and  that  the  pressure  of  such  wheels, 
greatest  in  the  middle,  and  gradually  diminish* 
ing  towarda  tha  rides,  will  be  leia  likely  to  dis- 
arrange ordiTiiiry  materiab,  than  a  pressure  sud- 
denly discontinued  at  the  edges  of  wheels  perfectly 
flat. 

**  The  ^hee  of  a  wheel  aboold  be  so  arranged 

to  present  themselves  in  a  stmiirht  line  against 
the  greatest  force  they  are  m  common  cases  likely 
to  sustain.  These  must  evidently  be  exerted  in 
a  direotion  pointed  towards  the  carriage,  from 
lateral  perctissions,  and  from  the  desecnt  of  either  ■ 
wheel  below  the  level  of  the  other ;  consequently, 
a  certain  degree  of  what  is  termed  dishing  must  ; 
be  advantageous,  by  adding  atrength ;  wliilBt  this 

form  is  esteemed  useful  for  protecting  the  nave, 
and  for  obviating  the  iU  etlects  of  expansions  and 
contractions.  The  line  of  traction  is  theoreti- 
cally best  disposed,  when  it  lies  exaotly  parallel 
to  the  direct;  n  nf  motion;  and  its  power  is  dimin- 
ished at  any  inclination  of  that  line,  in  the  pro- 
portion of  the  radius  of  tho  wheel  to  the  cosine 
at  the  an|^  When  obataolea  fireqnently  ooeur, 
it  had  better,  perhaps,  receive  a  small  inclination 
npwrird,  for  the  purpese  of  acting  with  ino*;t 
vauta^o  when  thette  are  to  be  overcome.  But  it 
ia  prraabla  thai  diiTetieni  animala  exert  their 
strength  most  advantageoualy  in  different  direc- 
tions; and,  therefore,  practice  ah  nn  can  deter- 
mine what  precise  inclination  of  the  line  is  best 
adapted  to  honea,  and  what  to  oxen.  These 
considerations  are,  however,  only  applicable  to 
cattle  drawing  immediately  at  the  carriage  ; 
and  the  convenience  of  their  draught,  as  con- 
nootcd  with  th«  inaertion  of  the  Una  of  trac- 
tion, which  onntinnad  ooi^  to  paaa  throogh  the 
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vds,  introdaoM  ftD<»Aer  limit  to  lA»  m»  o€  the 

wheels. 

"  Springs  were,  in  all  liV<>1ihnofl,  first  applied 
to  oarriages  with  do  other  view  tbaa  f<Mr  the 
aeoommod«tl(m  of  traveUen :  the^  havtt  liiioe 
been  HmuuI  to  sniwer  mwtnl  Impoitaat  cnda. 
They  convert  all  percussions  into  mere  increase 
of  pressure,  thus  preserving  both  the  carriage 
and  the  materials  of  the  roads  from  the  effect  of 
blowa;  and  small  obstacles  are  surmounted  when 
springs  allow  the  frame  and  wheels  freelj  to  as- 
cend, without  sensibly  moving  the  body  of  the 
carriage  from  its  place.  If  the  whole  weight  is 
■npfMiMd  to  be  concentrated  on  «priii«i  very  long^ 
extremely  flexible,  and  with  the  frame  and  wheels 
wholly  devoid  of  iuertia,  this  paradoxical  con- 
clusion will  most  certainly  follow, — that  such  a 
oarriage  may  be  drawn  over  tiie  rooglieet  rood 
without  any  agitation,  and  by  the  smallost  in- 
crease of  force.  It  sccniB  proliable  that  springs, 
under  some  moditi(;atiou  of  form  and  material, 
mey  beai^UeeUe  with  adYtattge  to  the  heafteit 
waggon."— See  the  articles  CABVjDBAVeBVfWM- 

QON,  and  WnEElrCARRIAOE. 

CAIiP£KT£BS' WORK.  The  foUowing  obser- 
fatioiie  <m  the  meaenvemeiii  and  Taliietieii  of 
carpenters*  wotk  may  be  found  useful  to  farmers 

and  afjT-iculturists  in  general.  Carpenters'  work 
is  done  under  three  distinct  contracts,— called 
Uboiur and  ell  materii^;  Uboai  end  nidle;  and 
labour  only.  The  first  is  when  the  workman  pro- 
vides the  timber  for  liis  employer,  and  does  all 
the  necessary  work  upon  it,  at  the  same  time 
providing  the  neoeenry  naterial^  eoeh  as  glue, 
nails,  screws,  Ac,  for  putting  the  work  together. 
Under  this  contract,  locks,  bolts,  hinges,  and  other 
articles  of  ironmongery  are  never  indadod,  but 
eooBtitote  «  eepetmte  charge,  aooordiiig  to  thdr 
number  and  value.  The  second  form  of  cotttrtet, 
labour  and  nails,  implies  that  the  employer  pro- 
vides idl  timber  and  other  materials,  except  nails, 
end  that  the  workman  pate  tiie  work  together 
and  fizet  itt  finding  all  such  nails,  spikes,  w  tre- 
nail? as  are  necessary,  btit  nothinf^  else.  The 
third  is  where  everything  is  provided  by  the  em- 
ployer, and  the  woixnoai  merely  ftmriahee  hhour. 
The  first  mode  of  working  is  generally  resorted 
to  for  all  email  jobs,  in  which  it  would  not  be 
worth  the  employer's  while  to  purchase  his  own 
materials,  especially  as  he  might  procure  too 
muflh  or  too  little,  and  every  carpenter  usually 
keeps  &  small  5tock  of  such  materials  on  hnnd  — 
The  second  mode,  of  finding  labour  and  nails,  is 
the  one  constantly  resorted  to  in  England  t»  all 
building  eontfaott.  It  hae  eome  into  use  from 

the  very  careless  manner  in  which  nails  are 
treated  by  workmen,  unless  they  have  to  pay  for 
them.  When  this  is  not  the  case,  as  many  nails 
are  frequently  apflt  among  the  shavings  and 
swept  away  as  would  complete  the  job,  while  in 
labour  and  nail  work,  a  spare  nail  is  seldom  seen  ! 
upon  the  ground.  Naile  ate  likewise  an  article 
of  ready  lale;  and  are  thneliBve  frequency  p«i- 1 


kined  hf  labourers,  nnlns  they  axe  taken  go<4 
care  of. 

All  carpenters'  work,  whether  done  hy  one  w 
oilier  of  the  above  contracts,  is  measured  and 
charged  for  hj  superficial  measure,  taken  in  erihit 
are  called  tguaret,  that  is,  100  superficial  feet,  ir 
else  by  the  single  foot     Thus  all  nalced  floor?, 
roofs,  or  partitions  are  computed  in  squares  aad 
parts  of  a  iquare,  being  superficial  feet,  aod 
tlu^  ave  lasd  to  be  worth  a  eertun  pviee  per 
square,  accordinp-  to  the  distance  apart  of  the 
joists,  rafters,  or  studs,  and  whether  they  axt 
morticed  into,  or  simply  notched  down  opoa 
bridgingjoiate,girds9re,&o.  IfaearpentereofCfi 
a  naked  partition  with  weather  boarding,  or  a 
naked  floor  with  boards  or  battens,  still  the  mea- 
sure and  value  in  determined  by  the  number  of 
equaree.  A  iqaaie  of  woric  ie  tiicnlbee  weelh  a 
certain  price  for  labour  only ;  but  if  nails  are  also 
fuund,  then  the  value  of  m  many  nails  ns  ought 
to  be  used  in  a  square  of  such  work  must  be 
added.  IVhen  the  work  ie  email  and  nea^  it  is 
taken  in  superficial  feet  instead  of  squares ;  while 
skirtings  and  many  other  things  belontnnfj  mi»re 
to  joinery  than  carpentry,  are  mea&ured  and 
TOhied  by  lineal  feet  It  will  thoa  be  aeen  thit 
the  measurement  itt  earpent^*  work  for  laboor 
only,  or  lalvonr  and  nails,  is  very  simple ;  hot 
when  aU  materials  have  been  found,  the  above 
prooeae  must  be  gone  through,  and  the  pvioe  ef 
the  materials  must  be  added,  wUeh  increase  the 
complication  of  the  process,  beca\is^  not  only  the 
general  surface,  but  each  individual  piece  of  tim- 
ber  that  oooore  in  the  work  hae  to  be  meesarwl 
and  set  down  in  three  dimensions ;  viz^  length, 
breadth,  and  thickness,  to  determine  its  cubic 
measure.  The  kind  of  timber  must  also  be  spe- 
dfied  in  the  meeeuring  book,  provided  the  tim- 
bers used  are  of  varioua  kind^  with  difinat 
prices  per  foot  cube.   The  paine  ruling  is  uped  f  r 
the  carpenters'  measuring  book  as  fur  the  brick- 
layers', and  the  odnmnB  are  appropriated  to  the  * 
same  paxpoees,  viz.,  the  fiiet  on  left  for  oeeft* 
cients,  when  pieces  of  the  same  size  are  ofttn 
repeated,  as  in  joists  and  raftera.   The  second 
oolnmn  for  the  ^menetona  ae  taken;  hot  Him 
are  always  set  down  in  three,  instead  of  two  lines 
or  quantities,  the  breadth  occupying  the  top  line, 
the  width  the  second,  and  the  leogtb  the  third; 
became  to  eahe  timber  the  breadth  and  width 
are  multiplied  into  each  other,  and  their  product 
into  the  length.    The  third  column  is  tht_Tt;fore 
left  blank  for  receiviug  the  cubic  quantities,  when 
afterwarde  computed  at  home,  and  this  quantity  , 
must  of  course  he  iniiltiplied  by  the  coefficient.  ' 
when  one  exista     The  fourth  column  is  filled  up 
with  the  kind  and  quality  of  timber,  as  oak,  pine, 
&C.,  and  the  form  in  iriiiflh  it  etiete  in  the  wort, 
as  joists,  lintels,  rafters,  dee.    This  dimensioa  . 
boolc  nnt  only  requires  to  be  cast  up,  but  to  ^>o 
\  afterwords  abstracted,  in  order  that  all  the  same 
quality  of  timber  (or  work  if  required)  may  be 
[got  together,  when  the  whole  qnantitiet  cm  k  m 
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,  itated  in  tii^le  sums  witii  tbe  appropriate  Talue 

•  Mi  agaiMt  eadi.  Piles  used  in  fmiDilattoiis  are 

valued  at  per  piccr^,  nr  hy  cubic  measure ;  and,  if 
■  their  driving  is  contracted  for,  it  is  estimated  hy 

*  the  foot  run,  according  to  their  length,  size,  and 
I  ilie  aatvn  of  tiM  ground.  Centring  ftr  arches 
;  is  BOmetimcP  mar!n  and  fixed  by  the  Fqnnre  ;  liiit, 
j  in  fTonf  ral,  tlie  engineer  considers  this  as  work 
j  of  too  mcu  u  nature  to  be  trusted  to  contractors, 
I  «ad  he  pnfen  cnaBtbg  it  aa  day>work  by  the 
I  best  hands.  Wall-plate8,Tintels,  and  bond-timber 

ftre  meriFiirfd  by  the  cubic  foot,  under  the  deno- 
>  mination  of  hr  or  oak  in  bond.   All  timber  used 

I  iiifbwidaliMi%ndE«dlioonHod]iiigt»ft4L,tiMMild 
;  be  measured  in  presence  of  the  parties  concerned, 
j  as  soon  as  fixed  ;  because  disputes  frequently  arise 
,  about  the  sise  and  quality  of  Umber  after  it  is 

I I  bnrtod  in  the  groand,  or  oowmded  bjr  boarding 
I ;  or  plastering,  and  these  can  only  be  arranged  by 
I  undoing  part  of  the  finished  work,  occasioning 
'  delay,  expense,  and  inconvenience.  In  measur- 
ing timber  tbit  it  plained  or  wroagbt»  the  the 

\   of  the  pieoe  before  worked  upon  must  be  set 
down ;  also  in  pieces  on  which  tenons  or  mitres 
I   have  been  cut,  the  length  must  be  taken  to  the 
I  extreme  end  of  the  tenon  or  uitre»  ae  theee  were 

I  as  large  as  the  rest  of  the  stick  before  cut ;  and 

I I  when  the  nett  q'mntity  timber  found  in  any 
I:  r^ular  work  is  measunKl  and  set  down,  a  twen- 
1 1  tieth  p«rt  of  the  gross  quantity  is  venelly  added, 
1 1  to  allow  for  inevitable  waste,  on  account  of  the 
1    ends  of  all  planks,  board?  find  sticks  being  split, 

shakey,  and  unfit  for  use ;  on  which  account  they 
■re  ent  olT,  whieh  is  elio  the  oeee  with  the  rfdei 
of  boards,  and  rneay  otti«  frfeces.  This  allow- 

I  ance  would  not,  however,  compensate  for  circular 
work,  SQch  as  the  ribs  ur  arch-moulds  of  centres, 
end  the  ourfae  for  einking  wells,  for  tiiese,  though 
cnrved,  are  cut  out  of  straight  wood,  and  as  the 

!  ctirrcd  pieces  that  ercme  off  are  crose-grained  and 
nseless,  so  the  actual  size  of  the  pieoe  of  timber, 
lelbre  eon'verted,  is  always  ehti]ged  ftv^  intend 
of  the  nett  quantity  that  oeonzv  in  flw  oorved 
piece  that  is  used.  Journermcn  carpenters  and 
joiners  are  always  expected  to  provide  and  fur- 
iddi  ISIutt  own  tool%  theneeof  nHiidi  is  ineladed 
in  the  price  of  their  wages ;  but  the  bench  they 
wort  at,  and  a  fn^ndstone  for  sharpeninp^  puch 

I ;  tools,  are  provided  by  the  employer,  together  with 

'  any  took  tlwt  may  be  nsssssary  for  partioular 
snd  unoommoa  operations. 

j  The  meafUTTTTipnt  of  joiners'  work,  although  in 
some  respects  more  simple,  inasmuch  as  it  scarcely 
ever  intolvee  anything  beyond  linml  tad  iuper- 

I  fflial  measure,  becomes  apparently  intrieete  from 
the  prcat  Tariety  of  technical  terms  mnde  use  of 
in  joinery  to  express  the  forms  ct  things,  or  the 
articles  made.  Generally  speaking,  however,  all 

i  doors,  sashes,  shutters,  floors,  stair  steps,  ftc, 
with  their  architrarcp,  mtrbases,  jaumbs,  soffits, 
j  and  other  articles  made  by  the  joiner,  are  mea- 

I I  sored  by  th9  snrfiMS  tliey  present  superficially, 
'  and  nreohMgsd  at  so  mndi  the  aqnaie  foot;  tito 
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price  being  regulated  by  tb^r  intricacy  and 
finish,  which  will  occupy  more  or  less  time.  If 
work  is  enriched  with  many  mouldings,  and  a 
superficial  price  to  include  the  whole  cannot  be 
agreed  upon,  it  is  a  common  practice  to  obtain  a 
(Hrice,  by  measuring  the  ground-woih  as  plain 

work,  which  is  Covcrnd  by  well  kno'ivn  price?,  and 
then  to  add  the  extra  mouldings  and  ornaments 
at  so  much  per  foot,  running  measure,  according 
to  tiMdr  length.  The  prioe  per  saperflcdal  foot  of 
joiners'  work  is  deduced  from  the  quantity  of 
that  kind  of  work  which  a  good  and  competent 
workman,  with  every  convenienoe  around  him, 
ought  to  do  in  an  hour,  a  day,  or  any  stated  por- 
tion of  time :  and  in  computing  the  value  of  such 
work  the  labour  only  is  taken  into  nccount,  with- 
out the  value  of  the  wood,  or  stutT  consumed. 
This  is  esBsd  the  ptiee  for  labour  only.  But 
when  the  joiner  provides  stuff,  its  value  must  be 
added  to  that  of  the  workmanship,  and  it  is  then  , 
called  the  price  for  labour  and  materiais. — JJil- 
lingiem, 

GABRIER  (ComioN).  Persons  whose  busi- 
ness and  employment  is  carry! for  hire 
are  called  common  carriers,  as  distinguished 
fnm  thoee  who  agree  to  esny  in  any  p«rttoaIar 
instances.  Carriers  are  one  species  of  bailees. 
The  material  question  in  the  contract  relates  to 
the  degree  of  care  which  the  carrier  is  obliged  to 
esereiss*  1^  the  civil  law  he  is  required  to  use 
ordinary  diligMioe»  thsi  is,  the  osre  and  diligence 
used  by  a  man  of  oomraon  prudence  in  like  cases. 
The  French  code  follows  the  civil  law  very  n^- 
ly,  being,  however,  a  little  more  itiiot,  as  it 
makes  the  oarrier  answerable  for  the  goods,  ex- 
cept in  cases  of  superior  force,  or  inevitable 
accident,  or  damage  arising  from  the  quality  of 
the  srticles.  Down  to  the  time  of  Henry  VIII. 
the  Sngfish  law  ssems  not  to  have  imposed  on 
the  common  rairricr  a  ffrenter  responsibility  than 
the  French  code.  But,  since  the  time  of  Eliza- 
beth,  he  has  been  held  answerable  for  all  losses 
and  damage  not  arising  from  the  perishable  na- 
ture of  the  article,  the  act  of  God,  ns  it  is  allied, 
or  of  a  public  enemy.  Thus  he  is  answerable  for 
losi  by  robbers,  for  whfcth  tim  French  eode  would 
excuse  him.  The  reason  of  this  strictness  is  to 
provide  "  for  the  safety  of  all  persons,  the  neees- 
sity  of  whose  affairs  obliges  them  to  resort  to 
those  eorts  of  pemons,  that  thef  may  be  ssfo  In 
their  ways  of  diefing;  for  else  th^  carriers 
might  have  an  opportunity  of  undoing  all  per-  i 
sons  that  have  any  dealings  with  them,  by  com-  j 
bining  with  thieves,  and  yet  doing  it  in  suoh  a  | 
clandestine  manner  as  would  not  be  poesiide  to  ! 
be  discovered."  In  regard  to  the  continuance  of 
the  responsibility,  in  a  case  of  the  carrisge  of 
hops  from  Stourport  to  Uanchester,  and  thence 
to  Btoclqport,  th^  were  carried  to  Manchester 
by  one  pot  of  carriers  on  the  canal,  where  they 
were  stored  in  their  storehouse,  until  they  should 
be  taken  by  another  set  of  carriers,  to  be  for- 
wavdsd  to  Stodqporti  andi  bong  so  stored,  were 
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Immi.  Hie  gooda  were  considered  to  be  in  the 
defendants*  hands,  not  in  their  character  of  car 
riers,  hut  in  that  of  warehouse-men ;  and  so  they 
were  held  not  to  be  liable.  Lord  Kenjon  said, 
**Tho  MM  «f  ft  oarrior  iteads  by  itself  on  peon- 
liar  grounds ;  he  is  held  responaihle  as  an  insurer ; 
but  I  do  not  see  how  we  can  couple  the  character 
of  a  carrier  with  that  of  a  warehouse-man."  In 
•Bother  oue  agaiiwt  «h0  MaMMnpuijI^  Hyda^ 
the  goods  were  brought  to  Manchester,  to  which 
place  they  had  been  brought  and  stored  in  the 
duke  ol  Bridigewater's  storehouse,  where  they 
were  oootamed  by  fire.  The  oompaDy  had  dliarged 
for  cartage  from  this  storehouse  to  the  consig- 

I  nee's  store,  The  goods  were,  from  this  cimira- 
staace,  considered  to  be  in  the  hands  of  the  d&- 
ftwdanti,  M  oomoMm  eeniin;  and  thej  weve 
held  liable  for  their  value.  These  cases  consider 
loss  by  fire  as  not  among  the  inevitable  accidents 
denominated  acts  of  God.  The  distinction  was 
made  upon  this  pohit  in  aaottwr  eaae  (reported 
in  the  '  Term  Reports,*  vol.  i.  p.  27),  of  some  bags 
of  hops,  which  were  in  the  course  of  transporta- 
tion from  London  to  Shaftesbury,  deposited  in  a 
bootib  at  iUdover,  eod  deetrofed  Vy  *  4n>i  whioh, 
at  first,  caught  in  a  neighbouring  booth,  at  a 
hundred  yards*  distance.  It  was  said,  in  this 
case,  if  the  fire  had  been  occasioned  by  lightning, 
the  eanien  would  not  lum  been  aaawefftUe; 
hut  as  it  was  occasioned  by  the  agency  <Hr  care- 
lessness of  man,  they  were  answerable.  This 
risk  of  fire  does  not  seem  to  be  one  which  ought 
to  be  impoeed  ea  the  eanrier,  upon  the  principle 
alleged  in  favour  of  Us  answering  for  a  robbery, 
namely,  for  the  purpose  of  preventing  collusion 
with  the  robbers,  for  there  appeus  to  be  no  rea- 
ioii  im  ooHasion  with  iaoMMliariee.  The  above 
eases  show  that  the  law  of  Enghni  ^r^f****** 
persons  employed  in  transporting  goods  on  a 
canal  to  be  common  carriers.  The  rule  extends, 
also,  to  perMoa  employed  in  inbuid  naviflatieii 

^generally ;  and  eome  of  the  old  cases  appear  to 
extend  it  to  the  coasting  trade  ,  I  nt  there  is  no 
question  that  it  is  not,  under  a  bill  of  lading  in 
tiie  Waal  form,  applicable  to  foMiga  aaT^gatieii* 
the  risk  from  pirates  being  universally  aokfftow- 
ledged  to  be  a  "  danger  of  the  seas,"  for  which 
the  ship-owner  is  not  reepcmsible.  A  waggoner 
«r  enanhmaw,  whoae  b«aine«  ii  carrying  6r  hire, 
ia  anawerable  as  a  common  carrier ;  and  the 
owners  of  the  vehicle  who  employ  him,  arc  ako  ' 
answerable  in  the  same  maooeri  but  they  are 
not  aoawieahle  fat  any  artiidea  whiehit  iafcnowD 
not  to  be  4h«r  business  to  carry ;  as  when  tiw 

driver  of  a  coach,  intended  by  the  prf»prietors, 
and  ordinari^  used,  only  for  the  transportation 
of  passengers,  took  a  bos  to  eanry,  wkhout  tte 
consent  or  authority  of  the  owners,  intending  to 
kcrp  the  fare  himself,  they  were  held  not  to  he 
answerable  for  the  loss  of  the  box.  A  postmas- 
ter wae  held  not  to  be  nnder  m  ttrlet  a  xeepoa- 
sibility,  nor  answerable  for  money  enclosed  in  a 
letter  itolen  firom  hie  offioa^  £nr  he  ia  a  pnbUe 


officer;  but  Chief-jitatlee  Hale  Chooght  he oagit 

to  be  answcmblc  npon  the  ?amc  prinriplc  and  to 
the  same  extent  ae  a  common  carrier.    A  pemw 
who  undertakes  to  carry  goods  in  a  qiedal  ia-  * 
rtanoe^  theo^  it  be  for  hiipe,  ia  not  aBBwenU^ 
under  the  English  law,  as  a  common  carrier; 
that  is,  he  is  not  an  insurer,  but  is  only  boood 
to  use  due  diligence.   So  one  who  carries  goodi 
withoni  reod^g  a^y  eonpenaation  ia  answer- 
able only  for  the  loss  and  damage  occasioned  Ij 
hi«  neplip^ence  or  misconduct,  and  the  reason  (if 
his  being  thus  far  answerable  is  his  ucdertakiag 
to  eairy  the  fooda,  whidh  are  aooorffingly  pst 
into  his  hands  upon  the  presumption  that  ht 
I  will  not  be  ^nilty  of  any  gross  nep;ligence  io  » 
doing.    Where  there  is  no  special  stipulation  ss 
to  the  delivery  of  goodabj  the  oanier,aBd  when  i 
the  contract  is  not  modified  by  some  vprr  dii- 
tinct  and  well-known  UKsge,  he  must  dcdiverthe 
goods  to  the  consignee,  or  to  some  person  anth^-  I 
riaed     him  to  reosive  then,  and  the  leapentf  !< 
bility  of  the  carrier  continues  till  the  ^>od3  are 
so  delivered.    Where,  in  attempting  to  shoot  a 
bridge,  the  boat  was  driven,  by  a  sudden  gust  <A 
wind,  against  a  piei^  and  aon^  tlw  mnkae  «■ 
held  not  to  be  answerable ;  but  where  any  acci- 
dent of  this  kind  happens,  in  consequence  of 
overloading  the  vessel,  or  otherwise,  by  the  fault 
ortlieeaRier»heiaaaiw«raUe;  aa^  wheaa  gaodi 
were  taken  to  be  carried  firom  Hull  to  Siockwith. 
and  the  vessel  arrived  at  Stockwith,  where  a  pan 
of  the  cargo  was  discharged,  but  not  the  goodt 
in  qneslMO,  whidi,  being  stowed  nnder  aoae 
that  were  to  be  carried  on  to  Oainsborongii,  , 
were  left  on  board,  the  master  intendinj^  to  He-  |. 
liver  them  on  his  return  Gam  Oainsburougii,  but  1 1 
the  vmmI  waa  ran  agroond,  and  the  gooda  daB> 
aged,  la  go&^g  to  Qainsboroui^  the  owners  of 
the  vessel  were  held  repponsihle.   The  particular 
ouraBnistances  under  which  goods  are  taken  to 
be  tnuq^orted,  may  modify  and  ooatrol  4ha  ra> ' 
aponaibiliily  of  the  currier ;  as  where,  in  time  of 
scarcity,  some  wheat  was  taken  by  a  boatman  on 
a  canal,  to  be  carried  from  Wolverhampton  to 
lianqheiter,  on  a  day  of  the  week  en  mhSkt  h  | 
waa  not  mul  far  his  boat  to  go,  and  for  the  for*  !, 
pose  of  removincr  the  wheat  from  a  mob  who  < 
showed  a  riotous  disposition,  he  was  held  not  to  !  j 
be  anawemble  fiar  dimann  dene  hjaoateef  the 
OMib^  who  seiaed  a  part  of  the  wheat,  about  fbor  | , 
or  five  miles  from  "Wolverhampton.    It  was  held,  i| 
in  this  caie;,  thai  the  boatman  did  not  take  the  I  ■ 
wheataaaoommen  eanier.  And  if  the  ownar  | 
of  the  goods  o^mtract  with  one  of  the  partnen  in  j  I 
the  business  of  transportation,  with  a  knowledge  ; 
that  he  alone  is  to  be  benefited,  and  receive  liie  ' 
fare,  his  partnen  aae  held  not  to  be  UablflL  Bat 'j 
carriers  may  limit  thor  teapomibiUty  by  givmg  j  i 
notice  of  the  oonditions  upon  which,  and  thf  ei-  j  j 
tent  to  which,  they  will  be  aoswerabiie.  Tbat, 
whun  eanlan  gaire  notice  thntth^wenldnit  i 
be  answerable  for  any  package  over  the  vahsof  j 
life  peiindi^  unlaw  entsaad  and  paid  ItoaimA,  i 
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MBdiag  goodb  wm  iNMOid  hf  fttdi 
tice.  And  00  if  they  give  notice  that  they  will 
not  be  answerable  for  the  faults  of  the  master 
and  marinen,  provided  the  notice  is  so  given  as 
to  •fibd  graand  of  pMmimptioii  of  ito  iMohing 
fh*  party  for  whom  the  goods  are  carried,  or  in 
inch  waj  that  it  shall  be  his  fault  if  he  does  not 
receive  the  notice. — The  law  relating  to  the  re- 
•ponsibility  of  omiMf  hw  bMB  tima  man  fully 
stated  than  is  usual  in  this  mA  ill  Mgaid  to 
lernl  Rnbjcctf;.  heca«M  it  U  OM  of  §minX  «kd 
popular  interest. 

OARRIBR  PIOEOK.  This  bird  k  a  native  of 
ilia  BMt ;  and  the  practice  of  sending  kMm  by 
pigeons  belongs  principally  to  Fai^tcm  mnn 
trieo.  The  pigeons  chosen  for  this  service  are 
called,  in  Arabio,  Mamakn.  They  have  a  ring  of 
partiaoloured  foatlitft  roond  the  neeik,  ved  feeA, 
covered  with  down,  and  build  their  nests  in  the 
neighbourhood  of  huiuan  habitations.  In  the 
provinoe  of  Irak, — that  is,  Ghaldaaa,  Bi^>yloma, 
and  As8yrn^— white  plgoont  art  tnlaod  ivfth 

the  least  difficulty.     An  actnnl  post-FyBtom,  in 
which  pigeons  were  the  mesgengere,  was  estab- 
liehed  by  the  sultan  l^oureddin  Mahmoud,  who 
diedinm4.  It waa inprovnd aad aitoadad bjf 
I  the  caliph  Ahmed  Alraser-Lidiv- Allah,  of  Bap;- 
dad,  who  died  in  1225.    The  price  of  3  well- 
trained  pair  of  such  pigeons  was,  at  that  time, 
!  l^diMi%llMtl%Aniii«dMrti.  TUtflying- 
post  lasted  till  12^8,  when  Bagdad  fell  into  the 
j  hands  of  the  Mongols,  and  was  destroyed  by  them, 
i  At  present  ooij  a  few  wealthy  mdividuaJis  in  the 
BmI  kaop  Amm  pigeoin.  It  reqaiwa  nnoh  ttea 
;  and  patience  to  train  them.    As  soon  as  the 
1  young — a  cock  and  a  hen  are  preferred — are 
fiMlged,  they  are  made  as  tame  as  possible,  and 
mmtamti.  to  oMb  olbor'a  lodotj.   Thitiy  an 
!  then  sent,  in  wn  vaoovered  oigo^  to  the  place 
whither  they  are  usually  to  carry  tnes^ftjcree  If 
one  of  them  is  canied  away,  after  having  been 
weU  treated  ilor  Mirao  time,  it  viU  osriainly  re- 
I  turn  to  its  matab  A  anall  kitor  li  mitten  on 
the  finest  silk-pnper,  sometimon  on  a  particular 
j  kind  called  birdrjx^Mr,    This  is  placed  ieiigth- 
I'  win  voder  OM  wing,  and  iwtinodwitli  a  pin— 
the  point  bsiig  tnmcMi  from  the  body — to  a  ita*- 
ther.    It  needs  not  to  be  mentionod  that  no  part 
of  the  letter  most  hang  loose,  lest  the  wind  should 
beeoOeoted  in  it,  tbe  wing  beootee  tii«d,  and 
the  pigeon  be  oompelled  to  alight.  There  were 
similar  postff  in  Ep;ypt  in  1450,  for  which  eolum- 
banes  were  prej  ared  in  towers,  erected  at  oer- 
liin  distances  for  the  pubiie  seeinrity^TUt  ons- 
tom  is,  however,  not  ooofned  to  the  nations  of 
the  East.    Decina  Brutus,  according  to  the  elder 
Fliny'f  account,  sent  despatches  from  Modena  by 
pigeons;  and  in  modem  times,  they  were  made 
use  of,  during  tbe  Patoh  w,  hythe  inheMt— to 
of  Haf?rlein,  when  be?rieged  in  1,^73,  and  in  Ley- 
den,  in  1674.    It  is  also  well  known,  that  some 
BMnshants  in  Paris  and  Amsterdam  employ  car* 
riir-pigBou,  in  order  that  the  ooliiw  of  esflhaoge 


and  the  prieee  of  stoeks  in  Faiie,  mj  be  known 

as  soon  ee  possible  in  Amsterdam. 

rARHOT,— Ijotanically  Daucm.  A  genus  of 
annual  and  biennial  j^antS|  of  tbe  umbelliferous 
tribOi  Two  tpeolee  grow  wild  in  Britein ;  tiur- 
teen  have  been  introduced  from  ibnign  countries, 
— principally  the  south  of  Europe  ;  and  six  other 
species  are  known  to  botanists.  The  flowers  of 
all  tbe  species  grow  in  nmbeie,  and  hanre  five  eb- 
ooidate,  unequal  petals ;  and  the  seeds  of  all  grow 
in  pairs,  and  are  Tinbcatrod,  and  have  four  rows 
of  flat  prickles  with  intermediate  ribs.  Tour  of 
tbe  species,  the  shore,  the  prickly-seeded,  the 
golden-flowered,  and  the  Monte-Videant  are  an- 
nual weeds  of  respectively  Greece,  Barban',  F'pain, 
and  South  America ;  and  all  the  other  8pecici< — 
excepting  the  cultivated  varietiea  of  the  common 

specioe  are  biennial  lierbaoeoQe  weedi,--one  of 

Cornwall,  one  of  Barbary,  and  tho  rest  of  the 
south  of  Europe.  The  prickly-seeded  and  the 
hispid  speoiee  have  pink  flowers ;  the  golden- 
flowered  and  tbe  small-flowered  ipeelei  Ikave  yd- 
low  flowed;  and  all  tbe  other  apedtibnw  white 
flowers, 

The  common  species,  Daueut  cetrota,  ooncen- 
tnitee  in  itMlf  lOI  the  tree  interett  of  the  genna 

Its  normal  form  is  a  mere  weed  of  Britain  ;  but 
its  varieties  crarqiriBe  all  the  kinds  of  cultivated 
carrots  ot  the  garden  and  the  field,  of  Britain  and 
the  oontiMnt.  It»  leet  ii  hard»  ftatf fbmi,  and 
biennial ;  its  stem  is  rough  and  furrowed ;  its 
leaves  are  tripinnate,  with  pinnatifid  leaflets,  and 
acute,  lanceolate  segment-lines;  its  flowers  are 
wliite^  bot  oomprise  one  rtd  or  parj^sh  banen 
flower,  in  the  centre  of  etok  nmbel;  the  umbel, 
when  the  seeds  rip«n,  a^^ames  a  contracted  and 
concave  st^pe,  somewhat  similar  to  that  of  a 
Mrd'e  neat;  and  the  teeds  are  proridod  witti 
slender  bristles,  which  render  them  easily  buoy- 
ant in  the  brop?e  Tlie  wild  plant  abonTir|«?  in 
gravelly  soil,  by  the  sides  of  fields,  at  the  base  of 
hedges,  and  athwart  Mie  thee  of  pMture  grounds, 
in  many  parts  of  Britain.  It  is  popularly  called 
the  bird's  nest,  in  allusion  to  the  form  of  its  ura- 
bels  at  the  ripening  of  its  seeds ;  and  it  diflers 
lilde  in  ^  a|ipsaranee  of  its  ttcwe,  leavee,  and 
flewm^  bam  tike  onltivated  varieties.  Its  root, 
however,  as  compared  to  thnt  of  anv  of  the  culti- 
vated varieties,  is  small,  forked,  tough,  sticky, 
etringy,  liard,  woody,  disagreeable,  and  possessed 
of  powerfld  and  abnett  poiwmoueptoperUee ;  and 

its  scedf5  arc  used  in  medicine,  and  eptecmnd  a 
good  diuretic.  Yet  though  this  wild  plant  is 
regarded  by  almost  all  botanists  and  cultivators 
so  the  origin  of  the  cultivated  varietieB,  other 
persons  than  mere  novices  have  great  difficulty 
in  not  pronouncing  it  a  totally  and  even  widely 
difilnent  species.  "  The  plants  of  this  sort,"  re- 
naska  MiUer,  do  net  differ  greatly  in  appear- 
ance  from  thp  pirden  carrot,  which  has  led  some 
persons  into  an  opinion  of  their  being  the  same  ; 
but  those  who  have  attempted  to  cultivate  the 
wildiortftr  many  years^an  taOy  oonvineedof 
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thuir  being  disttnot  plants.  I  hare  tried  to  cul- 
tivate the  ^vI!d  sort  for  many  years,  but  could 
never  get  the  sends  which  were  sown  in  the 
spring  to  grow ;  upon  whkli  I  Bcnrad  tin  iecdt 
in  autumn,  part  of  which  have  ooni*  mU ; 
these  pbnts  I  ctiltivatcd  in  the  same  manner  as 
the  garden  carroty  but  could  not  improve  the 
rooto  in  tiie  Uui,  for  fh«j  oontiimed  to  be  •mall^ 
stickj»  and  of  a  hoi  Utfaig  taste ;  and  this  has 
btHm  alvrays  the  case,  wherever  the  pbuits  have 
been  sown ;  therefore  there  can  be  no  doubt  of 
their  being  diffmnt  pknte.**  Bather  than  be- 
lieve the  cnltlmted  carrot  to  be  a  variety  of  the 
nauseous  wild  carrot  of  oar  pastures,  we  may 
almost  suppose  it  to  be  identicad  with  some  spe- 
oles  of  fiv  warmer  oonntrios,  which  eithw  has 
escaped  the  researches  of  modem  botaniat^  or 
has  ceased  to  exist  in  a  wiM  state. 

The  cultivated  varieties  of  the  carrot  are  re- 
dttoed,  in  systematio  botany,  to  three,  the  yellow 
garden  canrot,  i).  e.  kortentui — the  long-orange 
carrot,  P  c.  aurantia, — and  tfir  cnrlj  horn  car- 
rot, D.  c.  pr(£Cox ;  but  they  are  distributed  by 
seedsmen  and  cultivators  into  at  least  eight  di»- 
tioot  kinde,  and  are  eemetimeagrenped  into  two 
classes,  the  onr  Puitable  exclusively  for  garden 
culture,  and  the  other  suitable  for  cultivation  in 
either  the  garden  or  the  held.  The  priucipai 
▼arletiee  whieh  iitit  tiie  gaiden  bnt  do  not  enit 
the  field  are  the  early  horn  or  Dutch  carrot  and 
the  short  oransje  carrot  ;  and  the  principal  varie- 
ties which  suit  both  tiie  garden  and  the  field  are 
tiie  huge  orange,  the  long  red,  the  Altiini^iani, 
the  largo  white  green-top,  the  common  white, 
nnd  tho  deep  red  or  the  purple-coloured.  The 
orange  kiads^  particularly  the  large  orange,  are 
generaUy  pre&ned  Ibr  fidd  eaUare  in  Britein ; 
but  the  white  kinds,  particularly  the  large  white, 
are  generally  preferred  by  the  farmen  of  Bclpum , 
France,  and  other  parts  of  the  joontinent,  and  are 
supposed  by  them  both  to  jield  a  laiger  bulk  of 
produce,  and  to  contain  a  grealar  pioportioa  of 
saccharine  matter. 

The  early  horn  or  Dutch  carrot  is  the  earlieet 
aort,  and  ie  leij  mnoh  etteeowd.  Ite  root  is 
smaller  than  that  of  any  other  eolti  vated  carrot ; 
it  is  of  n  dft'p  red  vermilion  cnlnnr;  it  has  a 
very  small  heart ;  it  is  thick  and  short,  and  ter- 
minates abruptly  at  the  lower  end ;  and  it  has  a 
hollow  crown,  and  lilla  it  above  the  eoribee  of 
the  ground.  The  stem  or  nnck  also  is  very  small, 
and  even  the  foliage  ie  small.  Reveral  subvarie- 
tiee  of  this  sort  are  cultivated  in  Holland  and 
Germany;  bat  they  flBfer  from  the  email  horn 
carrot  of  Britain  only  in  having  a  lighter  colour 
in  the  root,  or  shades  between  yellow  and  crim- 
son, instead  of  deep  red  vermilion. — The  short 
orange  earroi  ie  of  emellent  quality,  but,  as  yet, 
is  not  much  known.  Both  the  earlinees  of  its 
habit,  and  the  shape  and  sixe  of  its  rootf:,  are  in- 
termediate between  those  of  the  early  horn  and 
tbeie  of  the  large  orange. 

The  hvftevance  eanoli  er  rimply  the  oiange, 


though  quite  common  in  cottage  gardens,  is  so 
generally  selected  by  British  farmer?  for  fi  uld  cnj- 
tivation  as  often  to  bear  the  names  of  cauie  car^ 
rot  and  large  field  carrot.  Iterooiie  hmi^tfaiBk 
at  the  upper  end,  and  regularly  tampering  te  a 
point ;  it  has  a  rather  large  heart :  M  is  of  som«- 
what  orange  or  light  reddish  vemjiiion  colour ; 
it  lifta  iti  erown  eoarody,  if  at  all,  abeea  the 
surface  of  the  ground ;  and,  M*«"g*»  eninenttf 
adapted  for  feeding  cattle,  and  by  no  means  un- 
suited  to  the  use  of  man,  it  is  too  ooarse  £or  the 
teUe  of  the  ftatidkroBn— The  kmg  red  er  long  ; 
Bnrreyearrot  has  a  deep  red  colour,  and  n  ooa-  j 

parativcly  smaller  heart  than  the  larc:e  oran^ 
carrot,  and  is  much  less  thick  in  proportion  to 
its  length. — ^The  Altringham  oazroi  b  eminently  . 
eoitaUe  for  both  the  gprden  and  the  field ;  bat,  , 
in  consequence  of  a  strong  constitutional  ten- 
dency to  sport  itself  into  new  and  deteriorated 
sub  varieties,  it  is  much  more  difficult  than  any  i 
other  variety  to  be  obtained  genninei    Ite  root  i 
has  a  sniallur  heart  than  the  large  orange  carrot; 
it  resembles  that  variety  in  cnlnnr ;  and  it  differs 
from  both  the  large  orange  and  the  long  red  in 
liaving  a  more  oonves  or  ronnded  head,  hi  MlliBg 
this  more  above  the  surfiMse  of  the  ground,  ia 
tap^rinc^  with  less  regularity,  and  in  '"i^pg  a 
more  abrupt  termination  at  the  lower  end — The 
large  white  green-top  earroi  waa  not  hmg  ago  | 
brought  into  notice  in  France,  yet  is  now  ezlca^  I 
sively  cultivated.    Its  root  is  large  and  propor- 
tionally thicker  than  l<mg ;  it  is  white  under- 
ground, bni  groen  on  the  top ;  end  it  HAa  iti 
crown  considerably  above  the  surface  of  the 
ground     This  variety  has  the  important 
oominendation  of  being  suitable  for  soils  which  ^ 
are  too  diaBow  ibr  the  proper  growtii  of  odut  \  • 
varietiee. — ^The  common  white  carrot,  or  simply 
the  white  carrot,  is  uf  an  inferior  quality,  and 
does  not  deserve  the  attention  of  either  the 
gardener  or  the  fimner.    Its  root  is  smaller 
in  size,  more  tapering  in  shape,  and  proper* 
tionaUy  thicker  in  heart  than  that  of  the  larg^ 
white  green-top  carrot ;  and  it  does  not  lift 
its  crown  above  the  surface  of  the  ground. — 
The  red,  deep-red,  or  pnrple  eolenred  earret  ii  j 
supposed  to  be  better  stn'trd  to  marshy  or  oth  r- 
wise  wet  soils  timn  an  v  etluT  vnrirty ;  and  i% 
sometimes  cultivated  on  such  soils  ui  France.  . 
Ite  root  haa  a  deep  reddiih  porple  oolonr,  and  a  '  | 
comparatively  large  yellow  heart ;  and,  though  | 
proportionately  very  long,  it  is  of  smaller  riaetbaa  1 
the  roots  of  most  of  the  other  varieties.  ! 

The  garden  eidtivation  of  canota,  tliengh  at- 
tempted in  almost  all  gardenia  from  the  smaHeit  ; 
cottage  plot  to  the  kitchen  garden  of  the  prUaoe 
or  the  fidde  of  the  market  gardener,  is,  to  a  great  | 
extent,  dwraeteriaed  by  signal  ihflnre.  Tet  the  ' 
carrot  carop  is  as  sure  an  one  in  Carm-fields  aa  tty  | 
other ;  and,  with  a  very  ordinary  decree  of  know*  « 
ledge  and  oare,  mi|^t  bo  uniformly  and  evea  ; 
endnml^  luaeeaiihl  in  almeat  enmty  garda. 
The  belt  aoa  Ibr  it  ia  a  mriB,  ligh^  nn^  kai% 


Digitized  by  Google 


CARROT. 


711 


li 


1 


li 


not  lew  thftii  two  feet  deep ;  In*  aaj  Mil  wbkh 

is  friablo,  pTilvcru!«nt,  free  from  recent  mnnure, 
oomparativcl y  free  from  vegetable  excretion,  and 
flaffioiently  deep,  will  suit.    The  finest  sandj 
loam,  though  it  were  a  yard  deep  and  in  the 
finest  tilth,  if  It  be  chnrtreri  with  the  cxrrrtioTis 
of  many  previoua  garde u  crops,  and  in  conse- 
qnence  OTerran  with  the  eggs  of  minute  insects, 
maj  aot  bt  able  to  Iwiag  %  ring^  «Mrrot  oop  to 
perfection  ;  and  a  deep  adhesive  loam,  bo  etiff* 
and  clayey  a»  to  be  utterly  unpromising,  if  it  be 
recently  recovered  from  a  long  period  of  grass, 
lad  Modind  properly  poffooB  bj  flie  intemixt^ 
of  arenaceous  or  otlier  loosening  matter,  may 
bring  all  the  plants  of  a  crop  to  a  healthy  and 
even  gigantio  maturity.   The  great  preventives 
of  tnooeM  to  ctml  mltiiie  bs  gssdeni  KTO  reoeni 
manure  and  a  profusion  of  the  ^gs  of  insects ; 
and  the  former  of  these  is  to  be  averted  either 
by  relying  wholly  on  the  manure  of  some  previ- 
ous year,  or  by  using  only  the  moat  inaly  dividad 
old  simple  manure  in  a  state  of  intimate  inter- 
mixture with  the  soil ;  and  the  latter,  in  the  case 
of  ground  which  has  been  long  under  garden 
onfiai  it  to  be  averted  byeneh  a  speciil  ttMiaer 
of  trenching  as  to  bury  nine  or  ten  inches  of  sur- 
face-stratum of  the  soil  at  least  two  feet  deep,  to 
cover  it  over  with  a  thin  coat  of  some  caustic 
matter  whiob  wiU  prtteat  the  wenM  of  ita  in- 
seot*e  eggs  froa  aaaaadingoat  of  it,  and  to  consti- 
tute all  the  new  surface  and  central  strata  of 
matter  as  nearly  as  possible  resembUng  virgin 
•olL  Fvsdi  manare  in  eanoi^MNind  oaniea  the 
piaBti  to  fork;  and  even  w^votted  dnngUll 
manure,  when  added  yenr  hy  je&T  to  any  spot  of 
ground,  speedily  renders  it  so  replete  with  minute 
worme  aa  to  be  rainooi  to  earrota.  Whatever 
garden  toil  baa  become  fool  with  the  eggs  of  in- 
sect<^  in  ror+nin,  if  pown  with  carrots,  to  siirrcndfr 
the  young,  soft,  suoouknt,  saccharine  roots  of  the 
Clop  as  tbe  ofaoioeit  of  aU  food  to  ita  ineeot  mulp 
titadea.   To  tmneh  mob  soil  in  the  ordinary 
manner  is  not  to  placo  its  insects'  eggs  >icyond 
the  vivifying  influence  of  air  and  heat,  but  merely 
to  dispsne  them  through  the  uplifted  subsoil ; 
and  hence  the  necessity  of  carefully  burying  it 
all  at  the  bottom  of  a  deep  trcnchinp;,  of  trnndinp; 
it  down  into  its  bed,  and  of  sealing  it  over  with 
such  a  mixture  of  quicklime  and  sand  as  will  lie 
like  a  sheet  of  mortar  between  it  and  tbe  new 
soil. 

The  selection  of  seed  for  the  garden  sowing  of 
carrots,  the  mode  of  preparing  it  for  sowing,  and 
smne  points  of  cttHun  and  barveeUng  will  be 
fully  indicated  in  what  we  have  afterwards  to 
«ay  respecting  field-carrots.  The  garden  ground 
for  carrots  may  either  be  disposed  in  drills  a  foot 
Monder  ftr  drill-eewini»  er  in  beib  net  more 
than  four  feet  wide  for  broadoaet^wing.  In  the 
latter  case,  it  ought,  before  sowing,  to  be  laid 
perfectly  smooth,  and,  before  rakiD|^  to  be  gently 
trodden.  Iheaeed,if  good^dionldbaiownthin; 
V^d  tte  jonng  plants  whm  thi^  attain  n  dne 


height,  ahottld  be  thinned  ont  to  distances  of 

from  three  to  eight  inches,  according  to  the  sear 
eon  of  tbe  crop,  and  the  intention  of  drawing 
them  f<nr  nee  when  small,  when  middle-sized,  or 
not  tall  full-grown.    The  different  kinda  of  cax^ 

rot,  early  and  late,  horn  and  long,  may  bp  pown 
in  such  succession  as  to  afford  small  and  middle- 
sised  roots  for  use  in  March,  April,  May,  Juno, 
and  July,  large  toota  in  Angvat  and  Seplembtf, 

and  full-grown  roots  of  the  greatest  Fi7e  in  Octo- 
ber, and  thence,  if  they  be  properly  stored  in 
sand,  throughout  the  winter.  Small  crops  for 
yonng  roota  in  lata  qiing  nd  early  oummer,are 

sown  in  January  and  February ;  main  crops  in 
March  and  April  ;  Juooossional  crops  of  young 
roots,  in  May,  Juu«,  and  July ;  and  crops  for  the 

earlieet  young  roots  of  eprlng,  in  the  bei^nning  of 

August  The  January  sowing  should  be  made 
on  a  moderate  hotlxid,  and  the  February  sowing 
on  a  warm  border ;  the  chief  main  crop  may  be 
most  advantafeonely  sown  from  the  ftret  till  the 
tenth  of  April ;  and  the  crop  which  is  sown  in 
the  beginning  of  August  and  stands  over  the 
winter  must,  in  ail  frosty  weather,  be  sheltexed 
with  a  ooveiing  of  litter. 

The  bset  soil  for  the  field  growth  of  carrots  is 
a  loose,  sandy,  friable  loam,  of  at  least  eighteen 
inches  in  depth ;  and  hence  the  light  and  fertile 
aandi  of  Suffolk,  Norfolk,  and  Surrey  havo  been 
longer  and  man  exteniivelj  used  as  field-carrot 
ground  than  any  other  eqnfil  pxtfnt  of  land  in 
Britain.  But  poor  soft  sand,  which  is  scarcely 
able  to  ptodnea  anj  other  crop,  provided  it  be 
deep  enough,  muf  be  quite  suitable  for  carrots ; 
and,  in  some  instances,  land  of  this  light,  worth- 
less, barren  sort,  has  made  a  most  magnifioent  re- 
tnni  of  oanots,  when  all  the  beet  loams  of  all  the 
gardens  of  the  sunronnding  district  have  brought 
Bcnrcelr  one  root  to  maturity.  Soils  of  almost 
any  kind  are  suitable  which  poss^  the  requisites 
of  depth,  openness,  and  perfect  freedom  from 
stones.  Even  drained  peat  eoil  of  proper  depth 

well  fitted  to  produce  snrc  and  excellent  crops. 
Carrots  require  rather  mechanical  than  chemi^ 
fitness  in  soils ;  and  if  permitted  to  shoot  down 
their  roole  nnobelraotedty  end  tmilf  to  the  nt> 
most  depth  which  they  have  organic  power  to 
fitt:iin,  and  to  gpr^^  freely  and  fur  aruiuid  the 
slender  hairy,  filiform  radicles  which  contain  the 
minnte  ipoiiglolea  for  the  abeorption  of  thor 
food,  they  can  readily  afford  to  want  a  very  large 
proportion  of  the  elements  of  nutrition  which  are 
essential  to  most  other  orops;  and  even  when 
these  elements  are  preeent  in  the  eoU^—^ioh  as 
those  which  fbrra  the  nitrogenous  seeds  of  the 
cereal  grasses,  and  the  vitreously  saline  ooating 
of  their  culms, — the  carrots  leave  tiMa  where 
they  find  them,  almest  totally  nnabeorbed.  A 
crop  of  barky  afta*  carrots,  provided  no  impover> 
ishment  permitted  by  weeds,  will  he  quite  as 
good,  or  within  a  mere  trifle  of  being  quite  as 
good,  as  if  taken  inatead  of  the  eanoli,  and  with- 
out  their  intervention.  Osrrota,  more  than  most 
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other  crops.  p1aT)orate  their  iubstmice  out  of  the 
gases  and  moiature  of  the  atmosphere ;  in  parti- 
cular, the/  form  ib»  whole  of  thdr  ■tediarfaio 
mattorout  of  atmoaphflrio  souroei;  and  as  this 

matter,  though  n^t  so  great  in  the  percentan;c  of 


he  applied  in  any  mich  maTmer  or  to  nnv  meh 
extent  aa  Mr.  Toung  recommenda,  it  roust 
tainly  be  tlxnroughly  deoompoaed  aad  ■» ' 
as  to  admit  of  perfect  and  even  patmulnt  ift> 

tormiTtTirc  T^ith  the  Any  farm-vnrf?  roan- 


each  root  hh  ia  be«t,  is  exceedingly  great  in  its  ure  which  is  "  long,"  ur  not  conipktely  dcoom- 
aggrcgate  prodnoe  per  aere,  owroto  might  be  posed,  will  oerfeaii^  make  the  roola  fork,  and 
grown  manly  for  sake  of  their  sngHr ;  and  if  all   probably  subject  them  to  the  attacks  <^tlM  worm, 


their  stema  and  foliage,  and  nl!  tlic  rcfusie  of 
their  roots  from  the  sugar  luouufacture,  were 
carefully  returned  to  the  soil,  they  might  be 
raised  jear  after  year,  in  aU  the  aooMailve  yewe 
of  a  century,  upon  one  field,  without  exhausting 
it  of  one  particle  of  its  fertility.  The  conjecture 
may  seem  to  even  scientific  farmers  exceedingly 
ohiiiMfioal>-yet  in  iheee  days  of  rwgiA  and  vaeft 
improvement  in  legislation,  in  agricultural  che- 
mistry, and  m  scientific  ^porjrs',  it  is  by  no  means 
improbable — that  a  large  portion  of  the  bogs  of 
Irelaad,  li  pneent  aoworthleei  and  dimn],  nay, 
in  the  course  of  two  or  three  decads,  be  regularly 
cropped  with  carrots,  and  yield  to  Britain  an  in- 
comparably hcher  supply  of  sugar  than  she  has 
ever  yrt  obtained  from  the  ftSfrtUe  and  beantifbl 
cane  plantations  of  the  West  Indies. 
The  use  of  manure,  in  the  field  oultivntion  of 


and  pf>ssi1ily  render  puch  as  otherwise  eecape  ill- 
flavoured  and  unfit  for  either  culinary  or  market 
use.  The  Suffolk  and  Forfolk  farmers,  who  have 
long  had  the  fame  of  being  the  beet  eafrot^nn*- 
ers  of  Britain,  but  who  generally  operate  npnn  a 
soil  of  peculiar  mechanical  conditions,  always 
turn  in  a  suitable  proportion  of  well-rotted  £arm- 
yard  dung,  at  the  Uudi  ploa^kiog  irnmrrdSatnlj 
before  the  Rowinj?  of  carrots ;  and,  though  few  '  [ 
seem  to  have  raised  the  questiim.  Ptill  less  to  I 
have  tested  it,  they  probably  owe  the  aoknow-  '  f 
lodged  benefida)  efliMto  of  the  piaoliM^  fally  | 
more  to  the  mechanical  action  of  the  manore  ' 
than  to  itf?  Piipposed  chemical  influence.  Btir-  ' 
rows,  an  mteiiigeut  Norfolk  farmer,  who,  in  a  jl 
eonamnioatfoii  to  the  Boafd  of  Agrieoltnre,  gave 
one  of  the  beat  statements  on  field  carrot  onlMM  ' 
which  has  ever  appeared  in  print,  always  pre- 


carroi8,haa  been  the  subject  of  muoh  debate,  and  pared  hia  oarrot-land  with  a  dressing  of  about 
doee  not  mod,  aa  to  the  principle  of  lt»  to  be  aixtaen  €art4oada  per  aore  of  eottafsra*  aahae  or 
well  understood ;  yet,  in  the  best  carrot-^wing  of  weQ^otledflurm-yard  manure,— ^adikftdha^* 


districts  of  England,  it  is  generally  and  even  pro- 
fusely piactised.  Some  agriooltttrists  contend 
that  no  manore  whatever  akonld  be  given,  and 
that  the  ground  should  as  nearly  as  possiUe  be 
in  the  condition  of  virgin  soil ;  some,  that  rich 
manuring  of  the  previous  year  should  provide  for 
the eami flsop;  ooB»e,  tittt.flndh nwmire thodd 
be  aa  appliad  as  to  lie  buried  at  the  depth  of  six- 
teen or  seventron  inches,  to  yield  its  influence 
to  most  of  the  growth  only  in  the  form  of  asoend- 
ing  gas  and  vapour,  and  to  sustain  ooataot  with 
the  tips  of  the  roots  only  when  they  are  ohNa 
upon  maturity ;  and  some,  that  frrsh  mnnnrf* 
should  be  applied  in  the  manner  of  thorough  in- 
tenaiztnie  with  the  soil  Experiment  certainly 
seems  to  prove  that,  aore  per  acre,  the  produce 
of  richly  manured  carrots  is  bulkier  than  the 
produce  of  carrots  upon  unmanured  soiL  One 
experiment,  for  example — ^though  it  is  decidedly 
an  eztrane  one  in  ikvoor  of  mannre-^sMbito 
the  produce  per  nrrn  of  manured  carrots  at  twelve 
tons  of  roots  aiui  five  tons  of  tops,  nnd  that  of 
unmanured  carrots  at  nine  tons  of  roota  and  four 
tons  of  tope.  Arthur  Toung  even  employs  aneh 
strong  language  as  the  following :  "  If  you  would 
coinraand  your  crops  of  this  root,  yon  should 
manure  the  land  with  twenty-five  or  thirty  loads 
of  dung  per  acre,  pretty  rotten,  ploughed  in«  and 
then  cover  the  seed  by  harrowing.  The  dung 
neither  ixgures  the  tn?to  of  the  carrots,  makes 
them  grow  deformed,  nor  causes  the  canker.  A 
fiwmei^  eljeot  ie  to  piodaoe  ae  great  a  quantity 
as  poenhla  l^m  every  aon^  wliioh  must  undonht- 
ed^  ha  aooonpliahed  by  maniiri."  fiat  if  dung 


inp  been  as  much  as  three  strong  horses  cotiI'1 
draw ;  and  he  usually  selected  £8  his  oarrot-laod 
wheat-itobbie  after  clover,  ploughed  ft  fltil  la 
aatnnia  mA  next  in  February,  and  both  laid  on 
the  manure  and  sowed  the  seed  in  the  la^t  week 
of  Maroh  or  in  the  first  or  second  week  of  April 
In  Snflblk,  oarvoMaad  after  peaae  ie  vsnally 
ploughed  as  soon  as  the  pea-crop  is  harvested ; 
and  in  Dccemhpr,  it  is  laid  up  in  small  balks,  to 
be  mellowed  by  the  froet ;  in  February,  it  is  har- 
rowed down,  manured  with  &nn-yard  dang  at 
the  rate  of  fifteen  loads  per  aere,  and  hate  the 
manure  ploughed  in  to  thr>  depth  of  alx>ut  four 
inches;  and,  in  the  latter  part  of  March,  it  is 
double-ftmrowed  and  sown.   In  Norfolk,  land  for 
carrots  is  usually  selected  after  tomlpe ;  in  tlie  be- 
ginning; of  ^Tarch,  it  is  first  mnnured,  next  plough- 
ed with  acommon  plough,  and  next  trench  plough- 
ed to  the  depth  of  fourteen  or  fittueu  inches ;  and 
in  the  middle  or  latter  part  of  Mereb,  ft  ii 
finely  harrowed,  and  then  sown.   In  Brittany,  the 
preparation  of  carrot-land  is  effrrtcd  by  the  joint 
operations  of  the  spade  and  the  plough,  and  by  a 
combination  of  tiM  reeonroee  of  M^eial  ftroMi 
**  The  different  farmers  join  to  bring  aa  many 
lahnnrers  together  as  will  dig  out  a  furrow  as  ra- 
pidly  as  the  pbogh  can  dmw  it :  they  divide  the 
wheb  length  of  the  field  equally  among  Oem. 
As  soon  as  the  plough  has  made  a  lbiTow»  the 
men  trench  the  bottom  of  it  with  their  "pades 
nine  or  ten  inohes  deep,  throwing  the  earth  over 
the  fhrrow^lloa  bat  tamed ;  Ctt  the  retam  ef  the 
plough,  the  nest  alioe  It  tamed  into  the  deep 
trench,  and  inunedleia^  eovatad  by  the  apadea 
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oticf^:iy  to  tiie  depth  of  fifteen  or  eighteen  incTiPs. ' 
and  ail  the  weeds  arc  Imried-  carrot  or  ]nirsnlp 
■eed  is  sown  on  the  surtace  and  slightly  harrowed 
ia**  {BliBB*t]Hoti«iHU7«rili«nml 

Carrot  seer!,  selected  for  sowing,  ought  to  be 
ripe  and  heavy  ;  yet  if  two  or  even  three  years 
old,  wtU  vegetate  as  well  aa  if  quite  new.  Oreat 

when  much  nicety  is  desirable,  only  inch  seeds 
u  have  grown  on  the  outer  border  of  the  umbc! 
•Ikoald  be  chosen.  The  eeed  is  extremely  light, 
■dhtra  i>  groups  bjr  mautt  of  hooked  luiin 
wUoli  spring  from  its  husks,  and,  if  not  some- 
what forced  before  gowiTi?,  is  so  vervlong  in  gor- 
mioatiog  as  to  be  preceded  and  sometimes  almost 
ohokod  fcgr  woeda  Ite  l^tnen  nqaino  Cfaot  H 
■hoold  be  sown  im  Oldni  weather,  and  during  a 
somewhat  dry  condition  of  the  soil  Its  strong 
adherence  into  knots  and  bunches  by  means  of 
its  Iwoktd  Inirs,  requiiM  tlwl,  previoot  to  tow- 
ing, it  aliOQUbow«]liiiii«dipUk  ta^dtfrnaA; 
and  even  then,  this  property  renders  the  proper 
sowing  of  the  seed  in  dtiUs  wry  difficult,  and  uo- 
conoiw  fho  young  pkntrto  oooM  Vf  is  tnfts,  and 
often  at  too  great  intenrala.  Thit  dowMM  of  the 
seed's  germination  Trtay,  by  a  very  easy  methnd 
of  previous  forcing,  be  so  greatly  quickened  as  to 
let  the  young  phmte  rim  in  ampl^  time  to  moke 
a  successful  contest  with  weeds,  and  to  be  hoed 
without  riflk  of  injury.  The  method  is  to  add  so 
much  water  to  the  mixture  of  seeds  and  sand  as 
wUl  thoroughly  noltten  it,  to  place  it  in  a  moder- 
ately warm  tempentOM,  tad,  dniiQg  from  ten 
to  twenty  dnvs,  drxily  to  tnrn  it  over  and  mnke 
fresh  sprinklings  upon  it  of  water.  Burrows, 
who  fully  tested  this  method,  and  brought  it  into 
notice,  says,  **  Having  weighed  the  quantity  of 
gfM-d  to  he  Fowri.  nnd  collected  sand  or  fine  mould, 
in  the  proportion  of  about  two  bushels  to  an 
acre,  I  mix  the  seed  with  the  sand  or  mould, 
eight  or  ten  ponnda  to  evory  two  bnshels,  and 
this  is  done  about  a  fortnight  or  throe  weeks  be- 
fore the  time  I  intend  f?owing;  taking  care  to 
have  the  heaps  turuud  over  every  day,  sprinkling 
the  onlnde  «f  them  with  water  smdi  time  of 
turning  over,  that  every  part  of  the  sand  heaps 
may  he  rqnnlly  moist,  and  that  vegetation  may 
take  place  alike  throughout.  I  have  great  ad- 
^«tttage  in  preparing  the  eeed  eo  Vmg  helbi»> 
hand ;  it  is  by  this  means  in  a  state  of  forward 
vegetation,  therefore  lie^  but  a  «>h*>rt  time  in  the 
ground,  and,  by  quickly  appearing  above  ground, 
m  mote  aUe  to  eentend  with  thoae  mnnevoas 
tribes  of  weeds  in  the  toSif  vhoae  leeda  are  of 
quicker  vegetation." 

The  earlier  in  the  spring  carrots  are  sown,  pro- 
vided the  weather  be  drr  and  the  oHmatenrild, 
the  larger  will  be  the  crop,  and  the  bett<  r  the 
quality  of  the  roots.  About  the  middle  of  March 
is  osuallj  the  best  time  m  the  southern  counties 
«f  Xmlaad :  hot  the  middle  of  April,  or  eiea  the 
latter  part  of  that  month,  may  be  earllr  enomh 


good  iurming  districts  in  the  north  of 


otland.    If  the  de- 
of  the  seed  can  be  depended  on, 


Fnplnnd  nnd  the  gntitli  of 


cided  gui 

two  pounds  per  acre  may  be  sufficient  in  drills, 
and  between  tarn  and  five  pounds  broadcast ; 
but  if  the  quality  of  the  seed  be  in  the  lenst  de- 
gree doubtful,  the  double  of  each  quantity  ought 
to  be  sown.  Burrows  always  sowed  ten  pounds 
per  aere  bteadeaet  When  the  land  is  dry,  rather 
more  seed  is  required  than  •whrn  the  hmd  is  moist. 
The  drill  method  of  sowing  is  greatly  preferable 
for  the  fiaoility  of  weeding ;  but,  on  account  of  the 
peenHar  «haraoter  of  the  eaedi,  It  eannot  eaiilf 
be  practised.  The  drills  may  be  fourteen  or  fif- 
teen inches  distant  from  one  another ;  and  the 
seed  may  be  deposited  either  by  a  machine  or  by 
hand.  The  broadcast  method  la  generaUy  pno> 
taied  in  all  carrot-growing  districts ;  and  it  m pi y 
requires  a  finely  powdf^red  soil,  a  smooth  aurfiMMiy 
and  a  very  light  harrowing-in. 

The  alUf^oiiltaw  of  the  earvot^oiop  eoniiala 
wholly  of  hoeing  and  weeding.  Though  the  plant 
has  the  appenrance  of  obtaining  its  chief  nonriRh- 
ment  from  the  lower  end  of  the  root,  yet,  on  ao- 
oovnt  of  the  maltitadinoai  minute  ladieiea  which 
grow  hotlaentally  from  erorf  part  of  the  root,  and 
on  account  efpeciillv  of  its  acquiring  so  large  a 
portion  of  its  bulk  from  the  free  ciroubtion  of 
the  atmoephcrio  gaeee  and  moiatam,  it  reeeim 
very  great  advantage  from  judieioiiaandiapeated 
stirring  of  the  soil.  When  the  crop  is  sown  on 
raised  drills,  the  hoeing  and  cleaning  may  be 
eflboted  In  the  fame  manner  aa  in  tnmip  crops : 
and  when  sown  in  fiat  drills,  they  must  be  thin* 
ncd,  cleaned,  and  hoed  with  the  hnnd-hne,  When 
the  crop  is  broadcast,  three  or  perhaps  four  hoe- 
ings  must  be  given  in  the  season,  eeeh  with  a  liae 
of  hand-hoe  suited  to  its  precise  object,  and  the 
first  with  extreme  care,  as  the  enrrots  cnnnot, 
without  difficulty,  be  at  that  time  disting>iished 
from  accompanying  weeds.  The  first  hoeing,  in 
Borrowa*  method,  oooom  i^ut  five  or  six  weeks 
after  sowing,  and  cuts  up  weeds  without  thinning 
the  cniTdts,  and  is  performed  with  hoes  four 
inches  luug  and  two  and  a  quarter  inches  wide ; 
the  oeeood  hoeing  io  given  aa  booh  aa  the  first  is 
completed  and  the  plants  are  set,  and  is  performed 
with  hoes  six  innhe?;  loner,  and  two  and  a  quarter 
inches  wide ;  and  the  third  and  fourth  hoeings 
effect  the  oomplete  and  final  oleaniag  of  the 
ground,  and  the  thinning  out  of  the  plants  to 
di<ttancesfrt>m  one  another  of  from  nine  to  twelve 
mches.  In  Sufl^olk,  the  first  hoeing  is  given  as 
aoon  aa  the  oarrota  oan  be  dlstingnlBbed  firom 
weeds,  and  is  performed  with  three-inch  hoes, 
having  handh»s  of  not  more  than  two  feet  in 
length  i  the  second  hoeing  is  given  three  or  four 
weeka  after  the  fimt,  and  ia  perfimned  with  eom- 
ni>  n  hoes,  and  not  only  takes  up  weeds  and  stirs 
the  ground,  but  thins  out  the  carrots ;  and  the 
third  or  final  hoeing  is  given  about  the  middle  or 
and  olJnne,  and,  bmidm  deaCroying  weeda,  eSeeta 
■neh  a  final  thinning  aa  to  lanva  all  the  oaivola 
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at  di<tt;ince^  from  MM  lllOtlMf  of  ftMB  ti||^t  tO 
eight«eu  inches. 

The  ttemt  kbA  foHage  of  tlw  growing  crop  are, 
in  many  localities,  cut  off  as  food  tat  oattle  and 

sheep,  and  certainly  constitute  a  fwccf ,  (^cI^cate, 
and  much  relished  fodder ;  but  the  loss  of  growth 
to  the  roots  unavoidably  consequent  upon  the  re- 
moval of  the  leaves,  is  of  &r  more  nlu*  than  the 
provender  obtained ;  so  that  the  etems  an<1  ff  liagp 
ought  never  to  be  removed  till  the  roots  are  ma- 
tured, or  till  they  themselves  begin  to  droop,  and 
their  outermost  leaves  to  witiier.  The  common 
time  of  ti\kinjr  np  the  crop  is  the  last  week  of 
October ;  but  the  tops  may  be  mown  as  eoon  as 
they  begin  to  droop,  and  the  roots  left  in  the 
groiiBd  till  the  neer  miipraeh  of  idnterli  frost. 

The  plough,  deprlvt'ti  of  it3  coulter,  has  somf^timf  e, 
l)een  employed  for  uncartluuL':  tho  rootR ;  Imt,  m 
spite  of  the  utmost  care  which  the  ploughman 
oaa  vs^  both  the  pkoigh  aiiA  the  hofiss  whfoh 
draw  it  bruise  and  otherwise  damage  a  consider- 
able proportion  of  the  crop.  A  three  pronged 
fork,  such  as  is  used  for  di|g;ing  asparagus  beds, 
with  Umitlf-poiiited  and  roanddj-edged  prongs, 
is  the  most  suitable  instrument ;  and  this,  when 
stuck  vertically  down  by  the  side  of  the  rows, 
and  then  pressed  diagonally  on  the  handle,  brings 
up  the  loota  hi  eoand,  munnitalied  eonditioiL 
Barrows  let  the  work  of  raising  the  toota  to  a 
man,  who  hired  women  and  children  as  assistants ; 
and  he  says,  I  take  up  in  aatumn  a  sufficient 
quantity  to  have  ft  s((n«  to  last  me  oot  any  ooii- 
siderable  frost  or  snow  that  may  happen  in  the 
winter  months ;  the  rest  of  the  crop  I  leave  in  the 
ground,  preferring  them  fresh  out  of  the  earth 
fot  heth  honsa  and  bnThMsks.  Hie  oarrots  keep 
best  in  the  ground,  nor  can  the  severest  frosts  do 
thorn  any  material  injury ;  the  first  week  in  Mirch 
it  IS  necessary  to  have  the  remaining  part  of  the 
crop  taken  up,  and  the  land  dearcd  flir  barley. 
The  oairots  can  either  be  laid  in  n  heap  with  a 
small  quantity  of  straw  over  them,  or  they  may 
be  laid  into  some  empty  out-house  or  liam,  in 
heaps  of  many  hundred  bushels,  provided  they 
are  put  together  dxj.  This  Utter  dvsamstance 
it  is  indispensably  necrssnrv  to  attend  to  ;  for 
if  laid  together  in  large  heaps  when  wet,  they 
will  certainly  sustain  much  injury.  When  select- 
ing snoh  as  I  want  to  keep  for  tlie  use  of  my 
horses  until  the  months  of  May  and  June,  in 
drnwinc;  over  tho  ht-apa  (which  should  be  done  in  i 
the  latter  end  of  April,  when  the  carrots  begin 
to  spfont  at  the  crown  very  ftst)  I  throw  aside 
the  healthy  and  most  perfect  roots,  and  have  their 
crowns  cut  completely  off  and  laid  by  themselves ; 
by  this  means,  oarrots  may  be  kept  the  month  of 
Jane  cut  in  a  high  state  of  perfection.**  Bat 
when  eanota  are  to  befDlkiwed  by  iiiieat,as  well 
as  in  some  other  eases,  all  require  to  be  raised  at 
the  end  of  autumn ;  and  in  such  instances,  they 
may  easily  be  presmed  thnmghont  the  winter, 
either  in  dry  oellarS)  or  in  long  trenches,  covered 
with  straw,  in  the  manner  of  beet»  turnips^  4a 


The  average  produce  of  carrots  is  perli  npfi  frtm 
fifty  to  seventy-five  per  cent,  more  th&n  the  aver-  ' 
age  produce  of  potatossi  Tlie  pradnoe  of  an  aen 
of  carrots  in  Suffolk  is  naoally  Iwitwean  SOO  and 
400  bushel?? ;  hut  thp  averaf^  produce  per  acre  of 
the  crops  raised  by  Burrows  was  upwards  of  600 
bmilieli.  The  prodace  ef  an  expsrfmsnfil  «np 
of  white  or  Bd^**n  oarrots,  on  a  fiinn  near  Exeter 
in  IS42,  was  at  the  rate  of  rather  more  than  30 
tons  per  acre ;  and  the  relative  produce  of  expert- 
mental  crops  of  Belgian  white  canelB  and  il> 
tringham  red  oarrots,  in  the  same  year  near 
Tockington,  was  20  tons  of  the  white  and  If^ 
tons  of  the  red.  An  experimental  crop  of  Heigian 
white  carrots,  at  Chester  HiU  hi  1840^  yisUed  St 
the  rate  of  S6  tons  3  cwt.  per  acre;  and  an  en-  , 
'  pe  ri  mental  crop  of  early  horn  rarrots,  in  the  same 
year  on  stone-brash  soil  m  the  table-land  of  Fnv  i 
oester  Hill,  on  the  estate  of  Lord  Dude,  yielded  j 
at  tlie  rate  of  18}  tons  per  aova. 

The  riilinary  uses  of  carrots  for  sonps,  for 
stewK,  for  h:irlcots,  for  boiling  whole  with  btet, 
and  for  other  methods  of  cookery,  are  too  wdl 
known  to  feqvire  any  remark^The  nf«iiahle>  \ 
ness  of  carrots  for  the  manufacture  of  sugar  ha* 
already  been  noticed.    The  cx pressed  juice  of 
carrots,  in  consequence  of  the  large  propwiion 
of  aogar  it  contains,  yieldB,  after  HBtmentaliBn,  ; 
and  through  <|^e  process  of  distillation,  so  large 
a  quantity  of  spirituong  liquor  as  twelve  palloM  . 
of  spirit  tor  evezy  ton  of  carrots.   The  quantity 
of  notritive  matter  In  oanola,  nooovding  to  sn 
analysb  by  Sir  Humphrey  Davy,  comprises  Ot 
per  cent,  of  starch  and  9  !^  per  cent,  of  sugar  — 
Clater  places  carrots  among  cattle  medicuaea,  and 
says,  '*Those  are  inserted  in  the  Kat  ef  dren 
because  they  contain  the  best  medicine  thaA  oaa 
he  pvon,  either  when  thp  animal  is  slowly  recov- 
ering from  severe  illness,  or  when  he  has  much 
cough,  or  eonriderable  homoor  oar  fcohwae  aboat 
bim."<— Boiled  carrots  are  readily  eaten  bf 
try;  and,  when  mixed  ^rith  any  farinaceoim  mib- 
stant^,  they  constitute  as  excellent  feeding 
poultry  oan  ohfadttd— Boiled  carrots,  especiaUy  if  , 
ueeompanied  with  iome  other  kindi  ef  Ibed,  art 

tile  i  cRt  aliment  for  fhtteninp  hogs;  and  were 
preferred  for  that  purpose,  by  Arthur  Young,  to 
pollard,  white  pease,  badrwheat,  cr  potatesft'-  ' 
Carrots  are  need  in  tiie  dairy,  during  winter  sod 
sprintr  for  giving  colour  and  flavo?;r  to  hotter;  i 
i  and,  when  this  ol>jeot  is  specially  desired,  tfaey 
certainly  form  better  feeding  for  milk-cows  than  I 
any  other  description  of  green  food.  I 

But  the  grand  use  of  carrots  on  a  farm  is  f^r 
strengthening  and  medicinal  food  to  horses  and  ; 
working  oxen.    Carrots  are  readily  eaten  hj  |, 
horsea,  and,  In  some  instaneee,  are  piefawd  ly  ; 
them  to  oats ;  and  when  given  to  them  Tdth  cut 
straw  and  a  little  hay,  without  any  com,  tbey  j 
maintain  the  horses  in  excellent  working  ooodi*  i 
tion,  and  veiy  Tisibly  impreve  the  f^omy  sni 
healthy  appearance  of  their  ooet.   Nor  dotbey  I; 
merely  give  atnagth  and  endnrance  to  soaad  ■ 
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horses,  bat  they  also  give  recovery  and  health  to 
such  as  are  sick.  '*  The  carrot,"  saya  Stewart,  in 
his  Stable  Eoonomy,  ^*  is  held  in  much  esteem. 
Then  ig  BOM  better,  nor  pevliape  so  good.  When 
first  given,  it  is  slightly  diuretic  and  hucetive; 
but  as  the  horso  becomes  accustomed  to  it,  these 
effects  oease  to  be  produced.  They  also  improve 
the  atete  of  the  dcia.  Thsj  form  a  gbod  lab- 
stittlte  Ibr  grass,  and  ea  ezoellent  alterative  for 
horsas  out  of  condition.  To  sick  and  idle  horses, 
they  render  com  unnecessary.  They  are  benefi- 
cial In  ell  ohitiikiedieeeaee  ooiuieoted  with  hneth- 
ing,  end  have  a  marked  inflnenee  on  chronic 
cough  and  broken  wind.  They  are  6or%'iccal  Ic 
in  diseases  of  the  skin ;  and  in  oombinatiou  with 
nmtm,  tibey  leetoie  a  worn  loam  nraeh  eoooer 
than  oats  alone.*'  Most  carrot-growing  farmers 
usually  aiv0  carrots  to  their  h'  Tccs  frf^m  nbout 
the  middle  of  December  till  the  beginning  or 
middle  of  Hajs  and  many,  for  a  weeks  lUfter 
comnienouig  the  use  of  them,  give  only  one  half 
of  the  proper  quantity,  and  make  up  the  flifft  r- 
cnoe  with  com.  The  common  allowance  is  be- 
tween forty  and  fifty  pounds  a-day  to  each  horse. 
Barrows  saya,  **I  he^  to  take  up  the  oarrot- 
orop  in  the  last  week  of  OctoTif  r,  a-i  at  that  time 
T  generally  finish  soiling  my  horses  with  lucem, 
and  now  solely  depend  upon  my  carrots,  with  a 
V^optg  allowiaee  of  hay,  ae  winter  food  tar  mj 
horses,  until  about  the  first  w^k  of  June  follow- 
ing, when  the  lucern  is  again  ready  for  soiling. 
By  reducing  this  practice  to  a  system,  I  have 
been  enaUed  to  fted  ten  eert-horose  throughont 
the  winter  months  for  these  last  six  years,  with- 
out any  com  whatever,  and  have  at  the  same 
time  effected  a  considerable  saving  of  hay,  from 
what  I  Ibond  neoeenry  to  give  to  Hie  leaie  nnm- 
her  of  horses,  when,  according  to  the  osoid  ens- 
t"m  of  the  country,  I  fed  my  horups  with  (v>rn 
uud  hay.  I  give  them  to  my  cart-horses  in  the 
proportioa  of  teventy  ponnds  weight  of  eamte 
a-horse  per  day,  npon  an  average ;  not  aBowing 
them  quite  so  many  in  the  very  short  dayn,  and 
sometimes  more  than  Uukt  quantity  in  the  spruig 
monil^  er  to  the  anoont  of  what  I  withhdd  in 
the  ahect  whiter  days.  The  men  who  tend  the 
horses  slice  tome  of  the  carrots  in  the  cut  chaff 
or  hay  and  barn-door  refuse ;  the  rest  of  the  car- 
rota  they  give  whole  to  the  horeee  at  night,  with 
a  email  quantity  of  hej  in  their  racks ;  and  with 
*his  food,  my  h<>r«<:'s  ^enernlly  cnjfty  nnintemipt- 
eii  health.  I  mention  this,  as  X  believe  that 
some  pemas  think  that  carrots  only,  given  as 
food  to  hoMMi^  are  ii^urious  to  their  constitu- 
tion; but  most  of  the  prcjudiccB  of  mankind 
have  no  better  foundation,  and  are  taken  up  at 
random,  or  inherited  from  their  grandfather^  So 
Buooeasftd  have  I  been  with  oarrote,  as  a  winter 
food  for  horses,  thnt.  with  the  assistance  of  lu- 
cern for  soiling  in  summer,  I  have  been  enabled 
to  prove  by  experiments  conducted  under  my 
own  penooal  iupeetion,  that  an  aUe  Norfolk 
-hene^  fiiPy  worked  two  joaneyi  ardigr. 
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winter  and  summer,  may  be  kept  the  entire  year 
round  upon  the  produce  of  only  one  statute  acre 
of  land.  I  have  likewise  applied  carrots  with 
great  profit  to  the  foeding  of  hegi  in  winter»  and 
by  that  meane  have  made  my  straw  into  a  most 
excellent  manure,  without  the  aid  of  neat  cat- 
tle."— Communioaiioru  to  the  Board  of  Agrievl^ 
mwfc  Bkmatu  8kilb  Mmtomy.—Sir  John  i8Ai> 
dairU  Gtmtti  Report  of  Scotland. — Karui't  Indus- 
trial Re»ource$  of  frtland. —  Toung't  Farmer'$ 
Kaletidftr. — Quarterly  Journal  of  A^ievHtum,'-— 
Jvyarnd  of  tht  R.  AgrienUwni  Soouty.—IamotCt 
Affriculturist's  Manual. — Hunter't  Oeorffical  E*- 
myt. — Miller' $  Dictionary. — Loxc't  Ehments  of 
Agriculture. — J^mvuWs  Agriculture. — Itham'e  Die- 
twnary  of  the  Fitrm.—Z<nidm*i  VMij-'Mtnpt^t 
Oardener'*  Calendar. — Knoidedge  Society's  British 
Husbandry.  —  Davys  Ac/ricultMrcd  Ch^mi^try. — 
Clater's  Cattle  Doctor.— The  Society  of  Gentlem^'e 
Complete  Fkirmer. 

CARRUCATE.  An  ancient  English  measure 
of  land.  It  comprised  as  much  as  a  single  plough 
or  team  could  work  in  a  season ;  and,  of  course, 
was  indeterminate  in  quantity,  or  modified  par- 
tially by  the  strength  of  the  team,  and  very 
greatlv  hy  the  quality  of  thr  PoiL 

CAR8K.  A  deep,  argillaceous,  low,  level  ex- 
panse of  aUttvium.  The  names  carae  and  haugh 
are  peealuar  to  Sootland,  and  4»nnot  MsUy  he 
translated  into  English  ;  though  both  are  fre- 
quently, yet  most  incompetently,  represented  by 
the  word  meadow.  A  haugh  is  a  lacustrine  for- 
mation, in  a  hill'looked  vi^ley,  and  heoaoM  dry 
land  by  the  bursting  of  the  lake  or  the  wearing 
down  of  the  river-course  which  formed  the  lake's 
outlet ;  and  a  oarse  is  a  marine  formation,  in  the 
baein  or  valley  of  an  eatwariel  river,  and  beoame 
dry  land  by  the  slow  and  gradual  subsession  of 
the  pea  or  the  fillincr  np  of  the  bottom  and  hasin 
of  the  estuary,  iiaughs  are  of  all  sizes,  from  a 
few  perohea  to  eeveial  hnndredi  of  aorMb  and 
consist  of  very  many  varieties  and  depthe  of  a^ 
hivin!  soil ;  but  the  principal  carseg  are  many 
miles  in  extent,  and  consist  of  very  fine  and  ex- 
eeedin^y  deep  argiUaeeone  allnvium.  Bntoaree 
clay  wididy  differs  from  the  plastic,  pasty,  infer- 
tile clay  of  the  clay  districts  of  EngUmd ;  and,  in 
consequence  of  Uie  intimate  intermixture  of 
other  finely  pulvwixed  eartlis  with  its  argil,  pos- 
semee  eminent  adaptation,  under  good  cultun  , 
for  the  proiitiction  of  wheat  and  beans.  The 
oarse  of  Uowrie  along  the  esiuaty  of  the  Tay,  and 
the  curses  of  Stirling  and  FklkiriE,  along  the 
quondam  estuarial  portion  of  the  valley  of  the 
Forth — both  tmcta  of  great  extent  and  of  sur- 
passing agricultural  beauty — are  justly  celebrated 
as  the  richest  grain  distriote  In  SootUnd. 

Garee  forme  are  wholly  and  meet  piodnetively 
arable;  and  arc,  in  consequence, totally  unsuited 
to  pastoral  farming.  A  carse  fiurmer  ought  to  be 
thoroughly  aoquunted  with  the  cultivation  of  ' 
grain,  hut  requires  little  knoidedge  of  the  man- 
agement of  Uve-Bloek.  He  needa  oaty  honea 
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for  his  teami,  a  ftnr  milk  eows  fur  tlu  dmry  sop- 
ply  of  his  own  pfttaVtliphmf^Tit.  au  i  :i  few  black 
oattie  ia  winter  fur  treading  hia  straw  into  man- 
on;  and  ha  powihtint  Ilia oowi and iba itmr- 
toeaden,  jurt  when  thef  aia  needed,  and  mSk 

them  as  ?oon  as  they  have  BPrved  their  t«:'mpo- 
rary  purposes.  His  £arni-6tead  contains  but  mea- 
gcfi  Mid  MOdndarj  aco<Nniiiod«tioii  for  livaatwA; 
7«C»  as  a  taiin  object  is  the  oonvanBOB  of  the 
enormoas  quantities  of  ptmw  into  mamm',  the 
stables  and  the  cattle-jards  ought  to  stuid  in 
imoiadiate  juxtapositioa  with  &o  ttraw^banu 
Much  of  the  management  of  his  fiurm,  particu- 
larly d urine;  winter  and  spring,  consists  in  effi- 
cient surface-draining,  to  prevent  the  stagnation 
of  water  upon  its  retentive  or  slowlj-percolating 
■oil ;  and  wherever  covered  dndns  far  abaotblBg 
and  carrying  off  surplus  wnter  may  be  thought 
unsuitable,  the  spade  must  l>e  dilij^entlv  iippliod, 
after  every  heavy  fall  of  rain,  for  clearing  and 
•oooring  ffaa  forrowe.  Gfaai  it  growa  em  bat  a 
pmall  proportion  of  a  carse  farm ;  and,  even  when 
^■cnwn,  it  remains  only  one  year,  and  is  nsod 
wholly  for  forage.  The  rotation  of  crops,  and 
tha  wliola  tftlkm  af  giain  haAaadiy,  mait, 
of  course,  be  modified  by  reference  to  the  pecu- 
li!ir  nature  of  the  soil,  and  ought  to  l)c  regulated 
with  a  view  to  a  maximum  produce  of  wheat. 

CART.  A  two-wheeled  aerriige,  diawn  gen- 
erally by  one  horse,  but  sometimes  by  two,  and 
used  for  the  conveyance  of  all  kinds  of  heavy  ar- 
ticles, whether  on  the  farm  or  on  the  highway. 
Otrts  ata  axeeedingly  varioai  in  oonitroetieii; 
and  whUe  some  kinds  derive  their  pecuUaritiee 
from  specific  adaptation  to  particular  purposes, 
others  derive  them  from  ca^prioe,  custom,  or 
ImngUng  contrivaaea.  The  waggone  to  aorniaoa 
ia  most  of  the  agricultural  districts  of  England 
are  often,  but  improperly,  termed  cnrt?,  and  will 
be  noticed  in  the  article  Waooon  ;  and  two  ve- 
hieiei»  the  dida  oar  and  the  Irish  ear,  though  not 
in  themifllTas  oarts,  are  used  iaateed  af  tiiem, 
and  may  here  be  briefly  noticed. 

The  edide-car  or  drag-cart  has  some  resemblance 
to  the  body  of  a  cart  without  wheels ;  it  is  used 
in  mouatalaoas  diatricts  of  Wales  and  Scotland, 
where  road'^  do  not  cTist,  and  whore  wheels  would 
be  of  no  service  ;  and  it  may  be  regarded  as  the 
original  or  typal  form  of  the  cart  group  of  ve- 
hidea  It  ooosists  of  two  atroog  polee  from 
twelve  to  fiftern  feet  long,  ooanected  by  cross 
piecof?  fixed  at  ricrht  rmfi^les  to  them,  by  mortisinir 
or  pinmiig,  so  that  the  polce  may  be  two  or  throe 
Ibet  afui,  Abont  aighteen  ia«dMa  of  the  poles 
project  beyond  the  lowest  orose-pieoe,  the  ends 
resting  on  the  grnnnd.  The  other  ends  of  the 
polee  form  tho  shafts  for  the  horse  to  draw  by. 
Bm  kad  ia  plaoad  oa  llie  oroaa  piaeoi^  ater  whidi 
boards  are  somttiiBia  nailed,  hir  tha  parpoee  of 
carrying  stones,  or  such  things  as  might  fall 
through  between  the  croee  bars :  it  then  resem- 
biaa  tho  body  of  a  cart  taken  off  tiMwbeala,  Tha 
boiaa  baaia  ona  endof  thadia(-eartbf  aattap 


o?ar  Ida  Imm^,  and  &agB  it  on  by  means  of  a 

common  cart-collar  or  a  breast-strap.  This  ve- 
hicle is  extremely  useful  in  steep  and  rough  de- 
aeents,  especially  to  draw  ttoaea  fton  qnarries^ 
and  oan  be  made  of  rough  poles  at  little  or  do 

PTpfnpp.  Piecps  of  hard  wood  fixpd  iindf>r  the 
ends  of  the  poles,  and  renewed  as  they  wear  oot^ 
will  prevent  tha  enda  of  the  drag-cart  from  w«ar> 
ing  away,  and  ^111  allow  it  to  slide  along  more 
easily."— [i>u;<»ow«rry  of  tht  Fann.]  Tins  simple 
vehicle  is  very  effective  in  conveying  peats  from 
the  faigliland  bogs,  and  in  oonveying  home  hill- 
barveetinga  over  ragged  or  very  uneven  ground ; 
and,  in  ?ome  inf^tances,  it  is  furnished  at  the 
extremity  of  its  shafts  with  a  pair  of  low  timber 
wheels  in  lieu  of  the  ordinary  wooden  slippm. 

The  IHsh  oar  oonsiste  of  a  platfona,  twadialli, 
and  a  pair  of  wheel"^ ;  with  thp  last  bo  adjusted 
as  to  move  beneath  the  pIraiV'rii)  in  the  same  man- 
ner as  thoee  of  a  railway  carriage.  The  platforoi, 
in  aonia  iBataaeea,ia  iMtiaoatal;  and  la  otiMi^ ii 
oblique  and  raised  behind,  so  as  to  hold  what  tiM 
Irish  call  a  kish.  Blocks  of  wood  are  fiTed 
low  the  middle  part  of  the  platform,  and  are 
baiad  in  their  kwar  part  with  helea  to  adnlt  liie 
ends  of  the  axle,  so  as  to  let  the  wheels  revohe 
below  the  platform.  The  simplest  and  mott 
common  kind  of  wheels  are  circular  disks  of 
woody  fomad  eitiiar  by  a  junction  of  Uodm  era 
nailing  together  of  pieces  of  plank,  and  aawing 
them  into  circular  outline.  Iron  tires  are  fixed 
on.  the  periphery  of  the  wheels ;  the  axles  are 
aonuitiaiea  baia  of  irony  bat  Ikf  mora  eoiaiasaly 
beams  of  wood,  and  are  made  tight  to  the  whe^; 
and  two  iron  pins  or  stmnfr  nails  are  driven  ob- 
liquely into  the  blocks  so  as  to  keep  the  axles  in 
tlidr  ]daoa.  dbia  Ibr  conveying  lima  or  naane 
have  a  boarded  platlonn  and  a  frame,  and  are 
cnllfd  Ixjx-cars;  and  some  of  this  doisrripti^n. 
oonstructed  in  an  improved  or  superior  inanoer, 
wi^  IbuMpelcad  wheeliy  were  wed  in  Leioeatsr* 
shire  by  Bakewell,  and  may  occaaionally  be  se«a 
in  some  utlier  prirts  of  England,  The  Irish  mr. 
in  any  of  its  ordinary  forms,  is  recommended  by 
its  great  cheapness,  its  fisnlity  of  being  lades, 
its  adaptation  to  the  lights  low  horses  of  Irsbai, 
its  BTiitaWnnc?8  for  mountain  roads,  and  its  rprr 
small  liability  to  overturns  or  collisions ;  bat  it 
has  the  serious  disadvantages  of  small  capacity 
of  load,  small  fiMiUtj  of  nnloadlng,  and  gnat 
difficulty  of  making  a  rapid  cuTfa  OT  aaddan  taia 
in  the  direction  of  its  motion. 

The  tiit-cart,  ooup-c&rt,  or  common  Scotch  cart, 
ia  bj  tha  Bcat  iaapwtant  aehida  af  ita  elw 
in  Scotland,  and  ha«,  for  some  time  pa5t.  hc-^-n 
rapidly  finding  its  way  into  favour  in  England, 
and,  if  fairly  considered  as  to  the  great  aggregate 
of  Ita  advantagaa  and  adaptatlona,  nraat  be  re- 
garded by  every  paiaon  as  the  most  suitable 
draught-vehicle  for  all  ordinary  fimns  in  ahaust 
all  parts  of  the  world.  In  the  lowhtnde  of  Soot- 
land,  it  ia  employai  ibr  nine  tantha  «f  ail  lbs 
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throughout  th«  year;  and  it  has  been  found, 
after  lung  and  general  trial,  to  pops**??  eminent 
adaptatiuo  fur  conveying  ail  kinds  oi  Buiid  uian- 
nve,  f»r  cmyiag  ttonas  ud  «tlier  mteriafai 
quired  in  the  operations  of  draining,  for  convey- 
ing all  pnrts  of  produce  to  market,  for  carrjinp 
home  potatoes  and  turmpa,  for  conveying  ail 
other  arti«lM  which  ouot  be  properly  diMhuged 
by  tilting,  and,  with  the  addition  of  a  harvest 
frame,  for  carrying  home  hay,  sheaf-corn,  cnt 
grass,  cut  vetohes,  and  field  pease  and  bean&  It 
admiti  of  nach  wriety  of  Mnrtraotion,  at  to  Bt 
ODoe  wheels,  shafts,  body,  and  fixedness  or  re- 
rooveahleness  of  sides  ;  and  it  derives  its  name 
and  diatinotive  character  horn  the  ciroumstanoe 
of  its  book  or  hody  beinf  to  hong  opoa  *  bai^ 
pivot,  and  fastened  with  a  moveaMe  bolt  to  the 
front  cross-bar  of  the  frame,  that,  on  the  with- 
drawal of  the  bolt,  it  can  be  '  coup^ '  or  ttUed, 
so  Mb  with  »  tingle  jeric,  to  diodiarge  the  whole 
of  its  load.  In  a  tilt-cart  of  ordinary  oonstruo- 
tion,  the  length  of  thi  body  at  bottom  is  5 
feet,  the  length  of  tlie  body  at  top  is  6^  leet,  the 
braidth  of  tiho  My  at  bottom  it  dlSset  lOfaiohe^ 
the  breadth  of  the  body  at  top  is  4  feet  4  inches, 
the  depth  of  the  body  i*^  3  ftn  t  P  inches,  and  thr 
diameter  of  the  wheels  is  4  feet  6  mohes ;  and  in 
CM  of  «nialler  site,  odaptod  olnioot  vxiAndwtilj  to 
home  cartage  on  the  farm,  the  length  of  the  body 
at  bottom  is  4  feet  2  inches,  the  len^h  of  the  body 
at  top  is  4  fo«t  8  inches,  the  breadth  of  the  body 
is  3^  feet,  the  depth  of  the  body  in  front  io  14^ 
inches,  the  depth  of  the  body  in  rear  is  13^  inches, 
and  the  diameter  of  thr>  whceb  is  3  feet  10  inches. 
In  every  tilt-oart  of  good  construction,  the  body 
rests  by  metam  of  Mften  upon  tho  nxk ;  the 
shafts  are  jointed  to  the  axle  by  means  of  a  rod, 
which  pa5?seR  throng'h  their  endp  and  throTigh 
the  bobters  i  the  axle  is  of  the  bent  order,  with 
2^  inoh  nnnt;  tho  whodi  an  of  tho  didiod  fimi, 
and  have  a  eylindiuial  tread  or  sole,  and  are  so 
far  inclined  from  the  vertical  as  to  brini^  them 
to  the  standard  gauge  below  ;  and  the  shafts  are 
about  0  feet  2  inches  in  total  length,  or  alKNtt  6i 
fiMt  ihr  the  yoke,  and  have  large  staples  on  their 
upper  surface  for  effecting  the  attachment  to  the 
horse's  harness.  In  i' tales  XI.  and  XJL  will  be 
fionnd  various  drawings  to  illustrate  the  con- 
ttroetion  of  the  ordinary  tilt-cart.  The  framing 
is  represented  in  i^A/.  1  ;  a  hird's-eye  view  of  it, 
in  Fig.  2 ;  a  profile  of  it  upon  the  axle,  in  F^,  3 ; 
and  a  back-end  view  of  it,  in  Fig.  4. 

▲  two^one  tilt-oaztdftfos  from  aa  osdinary 
one  principally  in  bcin^  stronger,  deeper,  and 
larger,  and  also  in  readily  serving  as  a  hay-cart. 
A  plan  or  horizontal  view  of  a  cart  of  this  kind, 
ittod  with  ftauMS  as  a  hay-cart  or  oonMsrt,  is 
^rjwn  in  Fig.  S  ;  a  profile  of  it,  in  Fij.  6 ;  and  a 
back-end  view  of  it,  in  Fig.  7.  But  in  a  two- 
horse  cart,  the  hind-horse  boirs  all  tho  weight 
wiileh  lies  befete  the  osntoe  of  gravity,  ^  fore- 
horse,  whenever  his  line  of  draught  is  not  frnm 
the  book  of  his  oollar  to  tho  oentre  of  the  axlc^ 


continually  pulls  the  hind-horse  downward,  and 
the  two  horses  are  variously  liable  to  act  as  con- 
flicting rather  than  as  conjoint  powers.  Now, 
in  Older  to  make  the  eflbits  of  the  two  hoisss 
coincide,  two  iron  frames,  each  with  a  sheeve  or 
whorl,  and  represented  in  Fig«.  8  and  9,  are 
tixed  into  the  axle,  as  at  A,  Fig.  6 ;  and  upon  the 
sheeves  of  these  firames,  pastes  a  rope  or  oliain, 
6AC,  same  Fig.  In  the  outside  of  each  sliafl  is 
fixed  a  long  iron  staple,  as  I)E,  Figs.  5  nnd  6  ; 
and  on  each  staple  is  placed  an  iron  slider,  as  BD, 
Fig.  e,  having  liberty  to  ihlft  either  forward  or 
backward  from  B  to  E.  The  chain  from  the 
collar  of  the  hind-horse  is  hooked  into  the  eye 
of  the  slider  at  B ;  and  the  chain  or  rope  by 
which  the  fore-lioise  draws,  paadng  froat  hli 
oollar  at  C,  Fig.  6,  round  on  the  sheeve  A,  is 
hooked  into  the  other  eye  of  the  slider  at  D. 
By  this  means,  the  two  horses  are  so  connect^ 
that,  whoMwr  the  one  nhUM^  he  suAm  a 
close  and  sevan  pMSSUrt  of  tiie  oollar  upon  his 
shoulders  from  the  exertion  of  the  other  horse, 
and  must  either  be  painfully  pulled  backward  or 
rtnev  hit  own  eiertion;  aad  thns  the  sinmi> 
taneooa  etfbrts  of  the  two  hoises,  Inalead  of  bei^ 

alwnys  unotendy  nnd  often  conflicting,  are  so 
fused  into  each  other  as  to  constitute  practicaily 
one  power ;  and  their  oombined  notion,  in  oonsa- 
quenoe  of  their  draught  being  in  line,  is  peoo> 
liarly  suited  to  fields  and  ?oft  road?,  where  the 
wheels  are  liable  to  sink  or  be  obstructed. 

The  demant-bodied  oart  is  suited  for  carrying 
Bihstaiiets,  toch  as  bags  of  grain,  sacks  of  flour, 
hampers,  hoTes,  and  the  miscellaneous  packages 
of  mercantile  transit,  which  require  to  be  dis- 
charged by  lifting ;  and  it  adaalla  of  %  gveatar 
variety  of  size  and  oonstmotion  tiiaB  Cfvcn  the 
tilt-cart,  yet,  in  general,  bears  a  dose  refiemhlanoe 
to  that  vehicle  in  all  features  except  those  which 
ate  immediately  (»«noeted  witii  tilting.  Its 
shafts  are  prolonged  backward  to  its  extremity, 
and  have,  at  tho  axl-^  projections  which  serve 
the  purpose  of  bolsters ;  and  they  usually  measure 
in  entire  length  about  12^  feet, — tho  portions  for 
the  yoke  and  for  the  forepart  of  the  cart  being 
of  the-  fiame  length  as  those  of  the  tilt  -  cart. 
Varieties  of  tiiis  cart  without  any  box,  and  with 
large  platform,  are  very  commonly  used  by  pub- 
lic carriers  and  in  hoige  ooomwraal  towns. 

The  French  cart  has  a  considerable  resemhlanoo 
to  the  frameless  dormant-bodied  machine ;  but 
is  much  simpler  and  far  less  scientific  in  its  struo- 
tnre,  and  n^^lil  not  inaptlf  be  oosaparad  to  the 
rude  sHdc^jar,  mounted  on  vertically  moving 
wheels.  Its  poles  or  shafts  are  similar  to  those 
of  the  slide-car,  but  stronger,  and  are  equilibri- 
ondy poissd Upon  iSbm  ade;  and  itt  wheals  are 
narrow  at  the  tire,  very  slightly  dished,  run 
almost  vertically  on  the  road,  and  arc  often  six 
feet  in  diam^r.  A  cart  of  this  kind  may  be 
sailed  empliatioaily  the  long  oartt  and  admite  of 
heinfT  drawn  by  so  many  aa  five  or  six  horses, 
and,  on  level  roada^  may  be  advaata^^ously  used 
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far  tin  emiTeyaaoe  of  very  gntt  ImmIs,  bat,  on 

hilly  or  uneven  ground,  incur  enormous  trouble, 
nnd  not  a  little  danger,  from  great  and  sudden 
changes  of  the  centre  of  gravity.  ^  It  is  obvious," 
NDuuritt  Mutin  IXoyle,  **  that  tlw  altiunroeiit  of 
great  wheel-power  is  principally  regarded  in  the 
construction  of  the  French  cart  On  ascending 
and  level  ground,  this  mechanical  advantage  is 
metk  detinlik ;  bot  in  dewmte,  it  it  ft  wrkNU 
inconvenience,  and,  thoo^  miudi  counteracted 
in  the  larger  carts  by  the  application  of  a  friction- 
break,  and  also  by  the  removal  of  all  the  horses 
•nqpt  tb«  shaft  one  to  the  mr,  in  order  to  hold 
back  on  severe  descents,  by  means  of  tight  breech- 
ing, the  difficulty  to  that  poor  brute  i«  ^rcat,  and 
the  oonsequenoe  is,  that  a  vast  numbtir  of  the 
eut-honet  in  ¥mam  are  injured  in  the  hind 
qnaiten  bj  tiie  pressure  upon  those  parts.  Then 
there  is  the  opposite  extreme  of  inconvenience  to 
the  shaft  horse  when  in  ascent ;  the  belly-band 
•qneeief  him  wverdy,  and  tiie  tODdenej  of  the 
load  behind,  now  deranged  from  its  ef[uilibrium, 
to  lift  him  from  hia  leps,  not  nnly  drprivo'?  him 


fiir  the  kiger  portion  of  haj,  atraw,  and  poSee^ 

manure  in  the  district  round  the  metropolis,  and 
is  therefore  very  extenRivdy  known.  It  carrit* 
18  cwt.  of  hay  or  straw,  is  provided  with  tail* 
pieoe,  lbre>]adden^  and  iroo<«rnii^  and  eu  lie 
drawn  by  one,  two,  or  three  horses, — the  shaft- 
horse  being  yoked  under  hcad-raib  It  requir^^ 
great  nicety  in  acyusting  the  load  with  a  proper 
feAtenoe  to  the  eentoa  of  gnMtj,  and  nonUI  U 
utterly  useless  in  a  hilly  district ;  and  it  seems 
to  be  preferred  to  a  waggon,  solely  on  a«ToaBt  of 
the  smaller  cost  of  its  construction,  and  the 
■mailer  charge  at  the  tampiketir^A  vridofe  «ilk 
very  nearly  the  body  of  a  waggon,  mooailMl  ea 
two  wheels,  like  a  cart  drawn  by  two  horses,  and 
carrying  with  ease  a  load  and  a  half  of  straw,  is 
advantageonsl J  nied  in  aome  level  distrieti  ftr 
the  cartage  of  hay. 

The  tilt-cart,  with  the  addition  of  a  hay-framp. 
serves  as  a  very  good  hay-«art,  and  is  used  in  tiK 
harvesting  cartage  of  a  large  propoftion  of  the 
farroero  of  fiootbind.  In  the  hay-ftnaifl^  tws 
main-bearers  are  fitted  to  lie  across  the  cart.  tli<^ 


ijf  any  power  of  pulling,  but  distresses  hun  ex-  one  on  the  fore  part  dose  to  the  front,  and  the 
naodingly ;  and  if  any  rdantlon  of  draught  on  I  other  on  the  bacik  part  cioae  to  the  door;  a  fsir 


the  part  of  the  leading  horses  takes  place,  he  is 
nnable  to  keep  his  fore  legs  on  the  ground,  while 
he  is  tortured  by  the  constriction  of  his  belly- 
band.  So  great  are  these  opposite  ^flioaities,  to 
be  encountered  with  in  the  long  onrt,  that  we 
must  give  it  our  unqualified  rnndemnation  ;  the 
necessity  of  balancing  the  load  with  precision  is 
■0  great,  and  the  attention  of  the  drimr  ao  un- 
intermittedly  demanded  to  direct  the  movements 
of  the  team,  that  we  repudiate  a  system  of  cart- 
age which,  independentl|y  of  the  objections  to 
whioh  it  ia  llabie  even  nnder  the  moat  fiMPonrable 
eiroumstanoes,  has  this  obviona  dUbt  tiiat  the  ani- 
mals employed  in  drawing  larjjp  carts  are  liable, 
on  any  oooation,  to  be  cruelly  ill-treated  and 
overpowered  bj  the  bmtaUtj  or  llie  negligence 
of  ignorant  or  intoxicated  carters." 

TJie  riampshire  cart  holdR  40  bushels,  and 
usually  laden  with  16  owt.  when  drawn  by  one 
hone^  and  with  80  ewi  when  dnwn  by  two.  Its 
length,  irrespective  of  the  yoke  portion  of  the 
shafts,  is  n|  feet ;  its  depth,  inclusive  of  a  pro- 
jection of  boarded  raves,  is  2|  feet ;  and  the  dia- 
meter of  ita  wheda  b  4  feet  4  inches.— The  Norfolk 
carts  are  oonstruoted  on  tiie  principle  of  the  dor- 
mant-bodied carts,  and  yet  are  worked  somewhat 
in  the  manner,  though  very  awkwardly  and  cru- 
elly, of  tilt-oarte.  "  In  setting  on  manure,  a  long 
belly-hand  is  made  naeof;  ao  that  ih»  shafts  rise 

with  the  forepart  of  the  cart  ;  the  shnft.-hnrsc 
being  the  only  stay  to  its  tilting  up  entirely. 
Kor  if  this  an  uncommon  ciroomatanee ;  the 
shaft-horae,  in  this  case,  remaining  upon  his 
hind-legs  until  he  be  drawn  down  again  by  the 
fore-hozsM."  IMart/ud's  Rural  Eoomm^  of  JfoT' 

The  iMdon  hayt-«art  is  an  exceedingly  clumsy 
Tahlcia  s  yet  it  ia  employed  in  the  oarriage  of  bj 


of  light  side-raib  lie  at  right  angles  across  each 
end  of  the  bearer?,  and  are  fastentKl  to  thera  with 
screw-bolts ;  two  rails  croes  these  at  nghi  angk« 
behind,  and  three  in  ftont,  all  the  five  lying  par- 
allel to  the  bearera;  and  as  the  three  rails  in 
front  project  over  pnrt  of  the  horse,  they  are 
formed  with  an  upward  curve,  to  prevent  their  < 
interfering  with  Ub  motionB^Bafc  Yarioae  eon  » 
and  hay  carts,  more  effieiaiit  than  the  tilt  ctirt 

with  a  hay-frame,  nre  in  ii«te  ;  and  probably  the 
best  of  these  is  Hobert  Robertson*a,  refoesented  ; 
in  Fiff.  10,  Plate  XII.  which  was  brought  tint ' 
into  trial  in  1632,  and  is  described  as  follows,  in 
the  Transactions  of  the  Highland  Rfx-iety : — "It 
is  of  extreme  simplicity  in  its  construction,  o»h 
sisting  first  of  the  diafta  and  nanal  framing  ef 
thoae  intended  Ibr  the  carriage  of  timber.  Upoa 

this  is  RTiperimpoBed  a  wooden  frame,  extending  , 
at  once  to  the  breadth  of  the  upper  works  of  the  , 
common  cart.  The  outward  longitudinal  rails  of  ', 
this  firaroe  are  not  continuous,  but  are  cut  off  bo- 
fore  and  behind  the  wheels,  and  again  connected 
by  means  of  an  arched  bar  of  iron.  Betweea 
theaa  archer  and  placed  upon  the  inward  nib,  I 
there  is  a  board  rounded  off,  to  be  concentric 
with  the  arched  bars,  and  ?! npinjr  outward,  fol- 
lowing the  dish  of  the  wheels.    Across  these 
arohiMia  hdd  »  broad  rail,  bolted  to  the  IbraMr  ;  \ 
thus  forming  a  reoem  fiir  Ac  wheels,  and  L:^ii:^nl-  | 

ing  them  from  nibbincf  ft!rn?n^t  tlie  l"ad.    In  ; 
front,  and  immediately  behind  the  horse,  a  nil  f 
is  raised,  of  onlBcient  height  to  carry  the  ihsavcs 
above  the  back  of  the  horse ;  this  rail  is  supported 
by  two  iron  stays  ^tandinir  fonvard  on  the  shnfts." 
This  cart  possesses  much  enupUcity  and  ease  vf 
oonitmction ;  it  can  readily  be  tranimttied  ialo  , 
a  cart  for  conveying  timber,  simply  by  unboltii^  i 
the  frame  from  the  shafts,  and  patting  in  its  , 


Digrtized  by  Google 


I 


ft*  i 


* 

in  ri'i'- ')»  ti  <:"■'*,    .'M  ii'V  "1  1'    1.  ■•  .t  r  I                '  ^ 

'    '   I     '■v.i;  :i.  u                     •■f  ..-.-  /»<f  u  'e'l.  «■             i  I 

■    •  ,      ■•  h  •£  .  I  '  J  .  !•  "    !  '  cv  .  i  f  it:.v  r"  ■•!»v    ►  ,  .     ^  1 

V'  *      *  tit»  't.r      >  ■*     .        •  •r*.       i>  and  n »-        .  ' 

■-    til  .iJ\uilt  fee  l^    Ui-i  .xt  tl'i:'.'" V  jn  It -J  t          '  '  I 


1 


..    '  I  ■  f  t  ujoii.'a-  to r»f"rr  1  ».<    v  t.     ;  » 

i    ■' th    :y>r^^■•«    t- ^    ^    .,    -r  .  f  ha  •,     n'     t  .. 

f.Jt « j^r-'.it,  r.t*«l       »  ,  "  \.'  ^  v^»-  .\'  -r 

■         'Mill  *i  cAa.'a.^  iff'itK  u^d  uc  ;  "    i  .  • 

!»!•  •  I"  .-''itrtiv'u  to  .     T  h<,  \    J,  u,r  ,  iJ.  •  ■-'  •  ..•  ;  .. .  . 

«:  xt    U 1  '-h.,!'  1  .  "iO:  >"!. -A  Y'. "    ii'l  5 .  \-'  ■ 

-   •.       ,     '  ■    \          •'  I'.xt:    ^^!  ■  '  '  •  i" 

.'»'!»    •  ^  .  ,  ..ii'  ll'i'O.  •  '  .IT:  .  i»  I           '    '  1.      i  .  •■   )  ■  ' 

V  ,  r-T*!.- ►!••«  :iiM  e\  "  ..rt  r.  ^h^  ure  pirt  df^-'  *•  ?•    *r  ' 

»  •  ..'■'i'.  ;i  ■  '■  ■!      u'  •  K»i,    oth- r '■•a  t'^;  '...jI.  .>r,i-  r»  ,.  •  t'  ' 

"  .  .        tt  -t  tuk  T-;  ■fiii  t,  .(-■  w   «'{"  ii  r'  *  r.  jc  t  'l.-  u^:;  _.'  r<  ^  r  ....  • 
•  •    •  <>li       C'.  M';»i.  j,,d  of  th"  ^^-  'ri  rs.     c' ar^  i        ■  .4  '  • 

:    '       «        c  >artrii-t  '^t^   '  '.    i  -ow--"  '    ;  « -  •  riiN  •  >  j  -        at  :  . 

*.   .  .   •  "  I**      O'.  '  [Mf'.     .!     l'    IS,  V'  ,  I .  y,"'  •    'V   ?  ■  "t,  f       f  '  . 

'     .  •  .  ;*    •         '!sUli-rt    4'.«! -mi.*?: -u  t  IK- . 'Vfttt  ;>r-Mtt'  oVf?         v'  •      1  •  n-.'. 
•t  «        s'-a  t»!«' Jc", '    .ih  nr^,'M'<in  ic    lor'^ir-?  y,-t\  .  j,  '.v.^t-'    I'.  .*    ^  ' 

•  -r*.  Hi'    •      *i*'«iif  .  i;   f  n,  »*      un •  ->     •       I  <  f,.   i  -i  ► 

lilc  i«           •-  K'.'  -"^.i.'' vi.«  .fc      ^<'f-  *>f  l.-'i-  J  br.y-f'.;.  -v.  M*f  :  -..J  ' 

:   «  w!  .             i»f*)lr««ti^  i'f  tr.v  uV>'    li        t'^  ».  -I  if  'l.^^.  i- ii.'l   ,:  '*.  ^  • 

'■       •»  L  iir  '<  .■  Uu- a   -r     >  ■  ^  .     ^         '       v« '  -    .    .  t,.    .  ■ 

.■IT-   '           *  f  »*vr  i.  '  •:  v5..«i:    ne.  uk^  At-     ji  ^i.  j.  i  i  -  i      i'        '  ' 

:i,      .,«  Iii.ic-  'JV*tt  fcT"  1  '  ibt-  Tr.<".?a-  .!(»'•.!«  if   !i  •  'i •/':'..♦»('.     ••  * 

•                    .  .       S-j  ».r»..  I'  l-  ill-*-  ' iT  j'' «,!"  ■  >  ■  .      V.  n-  .    .  ' 

•  «       ■    -  .    .  tljr,  v.. ^j'ctiioe  ■  ^I'i-  >  : •    »  ■       •        •-<'<.J  *  ■•• 

•,     ' '.^  i!»      iiuKb'.li^  and  ia  hi?  it  up' tltiif-- •  i  i  •  -  u  »    'MJI'  •  »  '■ 

t  •  •  •  V.  ii    i    ;  ..  '.'1  '  -    <oc        •  ;.■  •  ■        ■'  b'  ti  ih*    ,  1*'  ' 

.  *vt  jv'i'Mi  'v.ivi'      ■  .V'     ;  vt)'".'  -.  'I  -5-'       'i'j  t       .... u  juj«^ I'Ui  >j  .. 

J  •  •  t  tl  ;   r-.<  .    l  »  Utin  .ac  n  f  aj    v  " 

.'         •»       -f..it-fil.(  1 -i  ' ji '.v  « ;  ■  t'lr;*  inU  *J  »t»J '.Si,,  if  *i#r.J*. 

j'-c'  I  -1        .  I.  :f 'm;;  r.j.'i  •  •   '  '       ..S  I    tr  i*i  ar^'.^  i      r  «:  «i 

i».<.t"r 'i  ,•    *     '■■I'^.'t  J  i.i.of.ir     iUi>;«.i;iik  T,  ;4i»l         a    ;  !■  tl-«    »•  *'« 

c;*rt-.  ;.n'  l  '    »•,■,...    " ,»  prjiKip'-*  -  *  t)u' T-  th-«  '  w  i  t  tiini  P>urid»'<i  'hi."' 

if-:  :.t  >t».i  t,  I  •  .I'*'  .1'.   _i-t  nr.  »%ji»rfit  S" '•  w<ti  t  is  tif<<kMl  kUivhiV  * 

■a  iin  ■!  ,:(Hvr  .5'  «..'i   \        >  >■  • -r  ,  '.v  -x-  'v  •  ■    Ii'  i  of  f^-:  ' 

V4..<*t.-'.  •»\f*».   "  li.     *l    )4  or.  in;.  !i     .  a  I  ..rci,'  ^   i  J  i  i  %       ^  i    >:„    .   •    1  ,.>i»*  r 

H'.l»"-'  irU  i>  '»» 111"  "JHi* «/f  K,> tti&t       »iiafta  r^t  .mi-i  f^.tfuu  ,  u  f>H*»^      i.--  wn*-»-*      -  - 
w.ti  tl<.»  f<,*oj»'irt  it  iK  ••vl ;  the  •hj.n-^i. -ue  U.  n  *  ma  rn'7h««-j        ,  '|  tt. 

tr./   ..a    ifiC^-iitfr        *    .•■•(..>    .»;   Jir    w  iiii  -  -1,  "t  ^uUjci-U'  i^-   'tit  t  •  >*n  •  « ' 
^-.Tfi-rsi.  11  '.   »  cj>  ,  r<  uiaiai.'i;j  Uf>v.r,  » '  ibr- e  tae  La  k  of  tW  U  r*<" :  tr  kr.'ii  i- 
{-I'-'i?*  II  it  -1  ■"•  }if  lU-  iwn  doi'  n  .»f^m  I'v  the   '>y  t  'u  jron  itayvrftftn       f.  rvr\n'  • 
f f^>',»«t. '         T\/t"i'j  Hiiffi  *  i*n''i '*t   t  1    -  r..rt       o         TitK*i  '.  ^■ 

' ')  ♦  '  .  1  •>  ':i.i;r-c  ..-  m  or.  t  T<^"ihri^.\  j  ^i^^  ^  rt^-i  •yy  ^:.Jr^vtf^'>•%a  tiri'*.'  •  « "til  '  •-" 
V  •   V' .  y  ;  *t  14  in  t').' 4'>aiiw ('C  bv         triai>v  :;«titi  tin  .<hA3tiv  m*i2  »< '$i  i<> 


Digitized  by  Google 


CAETHAMU8. 


CARUNCLE. 


719 


I! 


! 


il 


1 


I 


place  two  ungle  cross-bars,  the  one  before  and 
the  otiier  behind  the  wlied«;  aad,  when  OMd 
for  its  proper  purixise  as  a  hay  or  com  cart,  it 
permits  the  full  breadth  of  the  load  to  be  laid 
from  the  cummenoement,  and,  in  oonBequence, 
fcoilitatw  ladeniag,  brings  tb«  Mntm  of  gmvity 
lower  than  in  the  tilt-cart  with  hay-firame,  and 
lessens  the  risk  of  upsetting  from  ruts,  itone«,  or 
other  small  inequalities  of  surface. — The  cage- 
cart  ftw  oanrying  bmbi  snd  psnltfj  to  mtrkefc, 
and  some  other  otrts  of  vwty  pocoliar  construc- 
tioQ,  haTe  so  restricted  a  use  and  so  specific  a 
character  as  not  to  require  description;  and 
Ottto  far  canying  watCT  and  diafcributing  liquid 
manuo,  will  be  more  suitably  noticed  in  artiolea 
of  their  owQi— WAtaa-OAJtT  and  laqun-MAir- 

CaB-CAKT. 

0ARTA08.  8«6  Cast  and  OABBnB<Ooinios). 
CARTHAMUS.    A  genot  of  plants,  cf  the 

thj«t1f>  division  of  the  composite  order.  A 
number  of  species  formerlj  included  in  it  arc 
now  assigned  to  timtothtrgsneia!  and  Uiough 
about  twenty  known  ^eoiee  are  still  included 
in  it,  only  t%TO  of  these,  the  dyer's  find  the 
sbarp-spined,  both  ornamental  annuals,  exist  in 
Qree*  Brili^  The  dyer*s  spedee,  (Xarthamm 
tincttriu*^  also  popularly  called  dyer's  safflower 
and  1»a5tard  saffron,  is  a  native  of  Egypt,  and 
was  introduced  thence  to  Britain  about  the 
nuiddfe  <tf  ilM  sfcrteinith  oentury.  Its  stem 
is  smooth  and  liard,  and  branches  toward  the 
top  ;  its  leaves  are  ovnto,  and  slightly  spinous ; 
its  flowers  have  a  vermUiun  or  dark  orange  col- 
our, and  appear  in  June  and  July ;  and  its  leaves 
are  ovate,  whitish  brown,  and  about  one-fifth  of 
an  inch  in  length.  It  is  r  xtcnsively  cultivated 
in  the  Levant,  and  in  Spain,  France,  and  South- 
em  Germany,  and  might  perhaps  be  profitably 
eottivated  in  the  Adds  of  some  parts  of  Britain. 
It  loves  a  rich  soil  of  medium  porosity,  and  ought, 
about  the  beginning  of  April,  to  he  sown  in  rows 
two  feet  apart,  and  afterwards  thinned  out  to 
distanees  of  ris  indiee  between  plant  and  plant 
Its  flowers,  which  constitute  its  chirf  feature  of 
value,  are  gathered  when  fully  expanded,  and  are 
dried  on  a  kiln  under  pressure,  and  formed  into 
amaB  ronndeakse,lbr  sdein  tbe  shope;  andthongb 
themselves  of  a  vermilion  or  deep  orange  colour, 
thcydyr  numerous  shades  of  colour,  from  yd'ow  to 
several  itmda  of  red.  The  flowers  are  frequently 
Bsiaced  np  with  the  stjlse  and  sUgmas  of  the  saf^ 
(ron  crocus,  so  as  to  form  a  large  proportion  of 
the  substance  told  in  the  filiops  under  the  name 
of  saffrou ;  and  they  are  used  also,  in  Spain  and 
other  oottntriesy  for  eoknriiig  didiee  and  eonfiM)- 
tions.  A  fixed  oil,  df  kkfiuior  valus^  is  obtained 
tmoi  the  seeds. 

CABTILA6E, — popularly  GaisTLR.  An  animal 
eiil»taaee»  nearij  or  quite  identleal  in  diMnioel 
composition  with  coagulated  albumen,but  smooth, 
white,  uniform,  minutely  fibrous,  elastic,  harder 
tfa^  most  other  animal  substances  except  bone, 
•ad  wrving  to  give  rigidity  or  tendon  to  men- 


branous  organs,  and  especially  to  give  elasticity 
and  artienkited  play  to  the  aetion  of  hones.  It 
possesses  little  vascularity,  and  small  power  of 
vitality,  yt  undergoes  changes  consequent  upon 
both  healthy  and  morbid  action,  and  is  fumiiihed 
with  a  covering  membrane  oalled  perichondrium ; 
but  whether,  when  partially  destroyed,  it  is  re- 
producible by  organic  secretion  is  not  known. 
If  fresh  bones  be  digested  in  muriatic  acid  till 
an  the  earthj  salts  contained  in  them  be  dis- 
solved, a  flexible  mass,  retaining  their  original 
figure,  and  consisting  partly  of  cartilage  but 
chiefly  of  gelatine,  will  remain ;  and  if  this  flex- 
ible mass  be  slowly  boiled  in  water,  its  gelatine 
win  pass  into  iolntioQ,  and  its  cartilage  will  be 
separated  as  a  residuum. 

Cartilsgee,  as  they  exist  in  the  animal  frame, 
are  either  articolar,  non-artioular,  or  temporary ; 
and  the  non-articular  are  either  attached  or  un> 
attached.  Articular  cartilages  exist,  in  the  form 
of  a  layer  or  tip,  at  the  extremity  of  every  arti- 
enlated  bone,  and  are  tfaii&cet  at  the  point  of 
greatest  pressure;  and  they  enable  the  concave 
end  of  th»^  one  hone  and  the  convex  end  of  the 
other  to  slide  easily  upon  one  another,  and  pre- 
vent, by  their  elasticity,  aU  bad  effects  from  fre- 
qnent  abrasion  and  ooncussioo.  The  attached 
non-articular  cartilages  are  situated  at  the  endo 
of  non-articulated  bones  or  between  immoveably 
joined  bones,  as  on  the  sides  of  the  foot  and  be- 
tween the  bones  of  the  ribs;  and  they  give  to  all 
such  bor!<^fl  a  flexibility  or  power  of  flexile  j)lay 
which  they  otherwise  would  not  possess.  The 
unattached  non-articular  cartilages  give  tenrion 
and  rigidity  to  part^  sndi  as  the  ears  and  the 
larynx.  ^^hIch  are  unsustained  by  interior  hone. 
Temporary  cartilages  are  succedanea  for  portions 
of  bones  in  young  animals,  and  they  possess  com- 
paratiircly  great  vuenlarity  and  absorbability, 
and  in  consequence  are  easily  os.sified,  or  readily 
make  way  by  absorption  for  the  secretive  de- 
position of  the  matter  of  bones.  The  carti- 
lages of  all  parts  of  the  hmree,  and  partiailarly 
of  his  feet,  are  more  liable  to  ossification  than 
those  of  any  other  animiil  v,hnsc  cartilaginous 
history  is  kuown ;  and  they  always  become  more 
or  loss  oesifled  ae  honse  advance  in  age,  so  as  to 
occasion  the  stiffness  of  limb  and  great  difTiculty 
of  movement  by  which  all  old  horses  are  painfully 
and  very  observably  distinguished.  Ossiliuatiou 
of  the  carlilagea  of  the  horsels  ibot  may  ocenr  at 
any  period,  as  a  consequence  of  inflammation 
from  bmiBes  or  other  injuries;  and  when  it  takes 
place,  it  invariably  constitutes  what  is  techni- 
oally  ealled  an  ''uniotindneos.** 

CART-LODGE.  A  small  out  house  for  shelter- 
ing c^rts  from  the  weather.  Carts  kept  under 
proper  slidter  when  not  in  use,  last  £ar  longer 
than  if  allowed  to  stand  exposed  In  the  yard.  See 
the  artade  Impucmexts. 

CARUM.   Sf*  Carawat. 

OAKU^CLJB.  The  fleshy  tubercular  substance 
at  the  inner  oomer  of  tlw  eye.  It  dlieeto  the 
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tetn  into  the  caiud  which  convoys  them  to  the 
nostril ;  but  it  is  HnTnotimcs  bo  enlarged  by  in- 
flammatoiy  action  as  not  to  allow  them  to  pass ; 
■nd  it  ihould  then  be  tnsted  with  the  applica- 
tion of  warm,  emoltleiit  loiioiis  to  the  eje.  See 
the  article  Etc. 

CARYA.  A  genus  of  hardy,  deciduouB,  nut- 
beuing  timbei^tfeefy  of  the  wtliMit-tne  tribe. 
Several  of  the  qNMriee  longest  and  best  known 
were  formerly  regarded  as  varieties  of  one  spe- 
eies  of  walnut-trees,  under  the  popular  name  of 
hiokery-trees ;  but  they  are  now  regarded  as  so 
wamj  diatinot  species,  and  were  erected  into  a 
separate  genus  by  the  American  botfinist  Nut- 
tal.  About  14  known  species^  all  natives  of 
North  Ameriee,  ere  now  eompriied  in  the  genus; 
and  most  of  these  have  been  introduced  to  Great 
Britain.  While  the  filaments  of  the  female  flower 
of  a  walnut-tree  are  never  fewer  than  seven,  and 
often  more  then  those  of  the  female  flowe  r 
of  a  carya  are  never  UMwe  then  ^  and  in  eome 
instances  only  four. 

The  white  species  of  carya,  Catya  alba,  formerly 
Juffleau  utiot  wee  introduced  to  Britain  in  1629. 
It  usually  grows  to  the  height  of  aboirt  thirty  or 
thirty  five  feet ;  ita  young  shoots  are  smooth ;  its 
leavee  are  pinnated,  and  consist  of  from  three 
to  eeven  pairs  of  haflele»  with  a  terminating  odd 
one ;  its  leaflets  are  senafted,  narrowest  at  the 
base,  and  of  a  pleasant  pp-con  colour;  its  flowers 
are  apetalous  and  inconspicuous,  and  appear  in 
April  and  Maj;  and  its  nnte  are  small,  hud,  and 
of  a  white  colour.  The  variety  of  this  species 
rnllt'd  the  shn.g^iark,  C\  a.  f^^'amosa,  tbo»if:^h 
smooth  in  its  young  shoots,  is  covered  with  a 
rough  eealy  hartc  in  ite  eteme  and  He  old  branch- 
es.—The  olive-fruited  Rpeciesorpeoca-nut,  Carya 
olivce/vrinii — called  by  Michaux  J\Lglai\»  Uivcefor- 
mit,  and  in  the  Uortus  Kewensis  Juglam  augutti- 
foli'a — growe  to  the  same  height  ae  the  white 
^eoiee,  and  is  disUngoithed  prinoipany  bj  the 
narrowness  of  its  leaves,  and  the  peculiar  form 
and  superior  delicacy  of  its  nuts.  Michaux  says 
that  the  nuts  of  this  species  are  the  fineit  fla- 
voured of  all  the  walnQi>tribe;  and  lie  leeom- 

menrln  thfit  shiKits  nf  the  prrra-nTit  should,  for 
the  purposes  of  fniiting,  be  grafted  on  stocks  of 
the  common  walnut-tree. — The  pig-nut  or  hog- 
I  nut  specieiy  Guya  pamna,  wae  Introduced  to 
I  Britain  in  1799.  It  attains  the  same  height  us 
the  i^reoeding  species,  and  is  esteemed  the  best 
of  the  genus  for  its  timber. — The  other  intro- 
duced speeiee  are  the  woolly,  the  email-fruited, 
the  bitter-nut,  the  jagged,  the  furrowed,  the 
oboordate,  and  the  oompressed-fruited ;  and  all 
these  grow  to  the  height  of  about  thirty  feet, 
and  produce  good  timber. 

CARYOCAR.    See  Butter-Nut. 
CARYOPUTLIiUa    See  CLOTm-Xui  and 
Carkatioit. 

CARTOTA.  A  genoe  of  iropioel,  onamenial 

trees,  of  the  palm  tribe.  The  stinging  or  torn- 
leaved  species,  Catyoia  uretutf  is  the  best  known, 
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and  was  introduced  from  India  to  Britain  in  1788, 
Tt  usually  attains  a  height  of  about  twent?  ft^t. 
and  possesses  great  economical  importaact  in 
Ceylon  and  continental  India.  All  the  sogar  of 
the  Cingalese,  whether  for  their  own  use  or  for 
exportation,  is  made  from  the  Caryta  urens,  the 
Cocus  nuoifera,  and  the  Borassus  HabuUifurmu, 
but  the  greater  portion  ienrndefteoi  the  QHTSia, 
and  is  well  known  throughout  a  great  part  of  the 
east  under  the  name  of  jaggery,  and  cAmmonly 
sold  for  one-fourth  or  one-si  sth  of  the  oi 
the  dieapeet  cane-sugar.  A  veiy  nnaevow  ftf- 
tion  of  the  population  of  Oeylon  are  tnfkijtii 
either  in  cultivating  the  Cnryota  urens,  or  in 
manufacturing  jaggery  from  it ;  and  they  oouti- 
tute  a  seperate  caste,  under  the  nme  of  JsQir* 
aroe.:<— Tlie  pith  of  the  Oarjota  is  used,  ia  the 
same  manner  as  the  Sagus  rumphii,  the  Coryphs 
uiuWaculilera,  and  one  or  two  oilier  pahBi,lar 
the  mannftMBtnre  of  eego.  The  daikocoieend  j 
oval  eeede  are  used  by  the  Hahonunedans  of  la- ! 
dia  as  beads.  A  toddy  ia  prepared  from  the  Juice 
of  the  tree,  and  used  by  the  natives  of  Caaara 
and  Ifolafaar.— Two  other  epedee  of  caryota,  tbe 
mild  and  the  horrid,  were  introduced  to  Britaia 
in  1820,  the  former  from  Cbina»  and  the  kttar  , 
from  South  America. 

CASGAlUIIiAHbotenicBlly  Oroton  AeCew  * 
An  evergreen,  tr<^oal,  ntedicinal  ehrub,  of  tbe 
spurge  tribe.  It  grows  wild  in  Jamaica,  St.  Do- 
miqgo,  and  the  Bahamas,  and  was  introdoeed 
from  the  flret  of  thew  to  Britain  in  1748.  It 
grows  only  ttzer  eight  liwt high  in  our  hothooaea, 
hi\t  attains  a  height  of  t\*-enty  f.-ct  in  the  West 
ladies.  It  is  thiokly  branched  at  the  top;  iti 
branches,  wlMUi  hnlan,  esnde  a  thick  tnhiiiir 
fluid ;  its  leaves  are  atteraatt^ cordate,  lanceoh^ 
and  entire ;  its  flowers  have  a  whitish-green  ooI»  , 
our,  and  are  produced  in  axillary  and  tenaiasl 
racemes;  and  its  oapeule  ie  trikcnlar,  aii4  coDttns 
one  shining  seed.  Its  bark  is  the  medicinal  part ; 
and  this  is  imported  from  the  Bnhnmas  inquilled 
pieces,  of  about  six  or  eight  inches  in  length,  and 
thickjy  covered  with  Hcheni^  wluch  give  tiisir  ' 
surftce  a  snowy-white  appeeranee.  This  bsik 
has  a  grateful  spicy  odour,  and  a  warm,  bitter, 
aromatic  taste ;  and  is  used,  in  both  human  phar- 
macy and  veterinary  practice,  as  a  valuable  aro- 
matic and  tooiCi^ Another  species  of  the  Croioa 

genus,  Crofoji  rascarUIa,  bears  the  naine  of  ca#- 
carilla,  but  does  not  share  in  its  officinal  honours , 
and  this  species  is  smaller  than  the  other,  aad 
was  introduced  from  South  America  in  1778. 

CASCHROM.    A  very  mde  and  primitive  in- 
strument of  tillage,  used  in  many  parts  of  tiie 
Hebrides.   It  is  probably  the  oldest  inilnawat  ' 
of  tillage  known  in  Great  Britidn;  and  seemi  to  j 
be  tbo  most  rudimental  form  conceivable  of  s  . 
plough.    Its  name  means  the  crooked  or 
crooked  spade ;  and  the  instmmcat  itself  hai  s 
mediom  character  betwMn  Aat  of  a  spade  ssd  | 
that  of  a  rudimental,  one-shaflcd  jdwigh.  Im  ; 
shaft  or  handle  is  a  boo^  or  branch  of  a  tree,  i 


Digitized  by  Google 


CASSUM. 


CASHMERE  GOAT. 


721 


about  SIX  feet  in  length,  somewhat  curved  or  bent, 
and  ot  su&cieui  strength  to  be&r  the  presaure  of 
the  wliole  power  off  ft  kbooNT.  Italioiid,orpMrt 
for  contact  with  the  loil,  is  so  flattened  as  to  act 
rudely  like  a  mould-board;  and  is  provided,  at 
the  heel,  with  a  peg  on  which  the  work  man 
I  Idt  fcoty  fa  tto  OffilQittOA  of  Us  power, 
id,  at  the  point,  wi^  a  narrow,  sharp  piece 
of  iron,  which  serves  the  purpose  of  a  shock  or 
■hare,  to  penetrate  the  ground.  This  lunjde  in- 
■taroMOit  io  woikod  merely  wiA  ike  hnad  tad 
foot  of  the  labourer,  and  makes  but  a  pitiful  rut 
in  the  ^oil  ;  and  though  it  mig^ht  he  useful  for 
operating  among  rooks  or  between  large  stones, 
II  iamookrottilytiaMitod  to  th*  tillage  dTaftw 
field ;  and,  besides  doing  the  work  of  tillage  in  a 
most  miserable  fashi  jri,  it  involves  three  times 
the  cost  per  acre  of  what  would  be  oocanoaad  hj 
the  plough.  Tet,  in  ^lito  of  both  wcpoefenktloii 
wmA  eimple,  it  preposterously  continues  to  be 
very  geiml^  ued  ia  m*aj  dietaciote  «l  the 
bridee. 

CASBITM,  or  Cabuv.  The  basb  or  proper 
matter  of  oheeee.    Caseum  is  Tery  generally 

identified  with  th?  curd  of  skimmed  milk,  ob- 
tained by  means  of  rennet,  and  completely  se- 
parated  from  the  whey  by  washing  with  water ; 
and  in  this  state,  it  is  white,  insipid,  and  inodor- 
ous, insoluble  in  water,  soluble  in  alkalies,  and 
oonvertible,  by  means  of  alcohol,  into  a  fetid 
ndipooiroaB  subetanoe.  But,  by  some  chemists, 
tbis  owd  is  believed  to  Ikold  in  oombination  with 
caseoro  some  acid  or  earthy  salt  or  othrr  foreign 
gnbstance,  on  which  \tn  insolubility  in  water  de- 
pends; and  pure  cuseum  is  contended  to  be  a 
Wsflid  bod|y  rwMmWing  gun  or  nradlsge^  ineo- 
agulable  hy  either  heat  or  air,  soluble  in  either 
hot  or  cold  water,  and  obtainable  from  spontane- 
ous curd,  or  the  curd  of  naturally  souring  milk, 
1)7  srlilicisQy  s^Mmtiog  it  ftem  sone  Mstle  Mid 
which  it  holds  in  combination.  Spontaneous 
curd  is  washed  and  digested  with  water  ■  as  much 
carbonate  of  potash  is  added  as  is  suthcient  to 
onite  with  the  eeetto  Mid;  and  tibe  ndstiife  is 
reeolved  into  caseum  and  acetate  of  potash.  "  In 
order  to  separate  the  caseum  from  the  accom- 
panying acetate,  the  solution,  after  sei^irating 
tlw  eresm  whieli  eofleotseik  its  swrftoe  by  repose, 
is  mixed  with  a  little  svl^phwio  Mid*  end  the 
precipitated  sulphate  of  caseum,  carefully  washed, 
is  dissolved  in  water  by  means  of  the  smallest 
possible  quantity  of  eacboniile  of  potash.  U  al- 
cohol is  then  freely  employed,  the  caseum  itself 
is  thrown  down ;  but  if  the  solution  is  mixed 
with  about  its  own  volume  of  alcohol,  a  deposit 
of  sulphate  of  potash  with  some  ooid  and  eream 
tahM  plaos^  and  the  filtered  liquor  contains 
oaeentn  in  a  state  of  great  purity  ." 

Soluble  caseum,  when  thoroughly  evapora- 
ted, has  an  appeanmee  very  similar  to  gum  ara- 
bic,  and  remains  for  a  long  period  unchanged, 
and  with  perff-ct  reterstion  of  its  sohibility  in 
water.   It  is  so  adhesive  that  it  might  be  em> 
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ployed  fia  a  cement  for  paper,  porccltu'n,  and 
glass ;  so  nutritive,  that  it  might  be  made  into 
ssltttion  with  vrater,  flavoured  with  sugar  and 
aromatics,  and  used  for  food  by  invalids ;  and 
so  portable  and  easily  preserved,  that  it  might 
be  stored  for  distant  voyages,  and  employed,  in 
miztnre  with  water,  sugar,  aa4  hatter,  as  a  sab- 
stitute  for  miUc.  When  kept  in  a  moist  condi- 
tion, caseum  undergoes  a  kind  of  fermentation, 
similar  to  that  which  takes  plaoe  in  moist  gluten ; 
but,  except  for  its  sal||eetiiiility  to  this  change, 
it  beai%hft  its  insoluble  state,  a  close  resemUanca 
to  albumen,— and  in  its  soluble  state,  a  close  re- 
semblance to  gum.  Caseum,  aooording  to  the 
analysis  of  Ctay-LusSM  and  Thenard,  eso^sts  of 
59781  per  cent,  of  carbon,  7-420  of  hydrogen, 
11  ^(X)  (,f  nxypen,  and  2r381  of  nitrogen  ;  and 
when  burnt,  it  yields  Ci  a  per  oeut.  of  its  whole 
weight  of  a  vrliite  ash,  the  greater  part  of  which 
is  phosphate  of  Iim&  The  pungency  of  old 
cheese  is  ascribed  by  some  chemists  to  a  yellow 
pungent  oil,  but  by  most  to  a  peculiar  proximate 
principlo  cskUed  cassio  airid. 

CASHEW-NUT-TB£E,— botanicallj  Anaatr- 
dium.  An  evergreen,  tropical,  fruit-tree,  of  the 
turpentine-tree  tribe.  It  forms  a  genus  of  itself, 
and  takes  for  its  spedfic  name  occidewtaU.  It 
grows  wild  in  both  the  West  Indies  and  the  East 
Indie?,  and  ha?  Ijc^n  known  \n  Britain  since  the 
close  of  the  seventeenth  century.  In  its  native 
regionS)  it  usually  attains  a  height  of  about 
twenlj  ibet ;  bnt  in  Britain,  though  easily  raised 
from  any  of  its  annually  imported  nuts,  it  rarely 
attains  a  height  of  three  feet,  and  is  exceedingly 
difficult  to  be  brought  to  flower.  Its  nut  or  ker- 
asl  growa  en  the  «pex  or  exterior  of  its  fruit ;  and, 
by  this  sin;^nlar  habit,  gives  occasion  to  the  name 
anarardiuiTi,  which  sit^ifiea  "  without  a  heart." 
The  fruit  is  as  large  as  an  orange,  and  ib  full  of 
an  aeidolous  jnioe,  whioh  the  Americans  often 
mix  with  their  punch.  The  nut  is  much  broader 
at  the  end  next  the  fruit  than  at  the  otlier  end ; 
but  is  otiiorwisu  of  the  shape  and  size  of  u  hart;  s 
kidney.  A  tiiidc,  hlaek,  inflaiiiniab1e>  and  very 
caustic  oil  intervenes  between  the  outer  shell  and 
the  skin  of  the  kernel;  and  this  blisters  the 
mouth  of  any  peraon,  who  incautiously  attempts 
to  crack  the  shell  with  his  teeth.  The  eastern 
specimens  of  the  tree  slightly  differ  from  the 
western,  and  are  regarded  as  constituting  a  dis- 
tinct variety,  under  the  designation^-o.  imUcum, 
The  milky  juioe  of  this  varied  stains  IhMB  a  deqp 
and  indelible  bhu^  ccdottr;  and  the  juice  of  its 
succulent  fruit  ia  used  m  a  remedy  for  diarrhoea 
and  diabetes.  A  closely  allied  species,  called  by 
Lamardk  jMwanfiim  Ungiftiiwm,  and  by  Spren- 
gel  AruMordimiicammmn.  cunstitutes  a  separate 
genus  under  the  name  of  Somlcarpus,- — takintr 
for  its  speoifio  name  anacardium,  and  deriving 
its  generic  name  of  aamioarpita  or"  froit'tnarker," 
from  the  mailing  OSS  wlddhiamsde  of  the  juice 
of  its  fruit. 

OASHMEEE  QOAT.  A  nobler  species  of  the 
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eommon  goato,  dasewded  from  the  goat  of  Thi- 1 

l>»!t,  which  jmsiurea  on  the  TTimalaya.    The  cli- ' 
mate  in  Thibet  is  lubject  to  stiddeu  changea. 
There  is  little  rain,  but  much  snow,  as  the  oold 
in  winter  is  below  th«  fgtaang  point  Thibet  ig 
situated  at  the  northrrn  descent  of  the  ITimalaya 
luoiintnin?,  nnA  Oa'^hmere  at  the  Routhern  ;  hence 
the  latter  is  a  little  warmer  than  Thibet.  In 
Thibet)  ibit  gont  it  a  dooiettio  aninat  It  is  not 
allowed  a  very  luxuriant  pasture.   The  favourite 
food  of  these  animals  is  buds,  aromr\tic  plants, 
rue,  and  heath.   The  people  of  Thibet  give  their 
goatt,  at  l6Mt  onee  a>week,  •ome  lalt,  wIM  baa 
alwayt  proved  a  useful  aooompaniment  to  the 
customary  food  of  these  animal;^    If  they  are 
transferred  from  their  oold,  mountainous  abode 
inte  a  wanner  aonntiy,  the  natofal  ooneeqnenee 
follows,  that  the  wool  4iecomet  inferior  in  quan- 
tity and  finenera.    It  grows,  also,  very  slowly  in 
the  warm  part  of  the  year,  and  more  vigormtaly 
as  the  coU  aeason  approaehes.  The  iiead  of  the 
Asiatao  goat  it  large,  the  horns  situated  back- 
ward?,  and  fomp^vhat  curved,  the  legs  slender. 
The  oolder  the  region  where  the  animal  pastures, 
the  lieaTier  it  its  fleeoe.  Proper  fbod  and  oaie- 
ful  tending  increase  the  fineness  of  the  wooL 
Yearlinga,  as  in  the  case  with  the  Merino  sheep, 
afford  the  finest  wool.    A  full-grown  goat  yields 
not  more  than  eight  ounces.    The  goats  which 
pasture  in  the  highest  vales  of  Thibet  have  a 
bright  ochrr  cnl nr.    In  lower  grounds,  the  en! 
otir  hecoraes  of  a  yellowish-white,  and,  still  far- 
ther downwards,  entirely  white.    The  highest 
mountains  of  the  Himalaya,  inhabitable  bf  man, 
contain  also  a  kind  of  goats  with  black  wool, 
which,  in  Indin.  nnd  in  the  mountainous  country 
of  the  goats,  obtains  the  highest  price,  as  a  mate- 
I  rial  for  shawlt.  The  goatt  of  Thibet  and  Oufa- 
mere  have  the  fine  curled  wool  close  to  the  skin, 
just  as  the  under-hair  of  our  common  goat  lie? 
below  the  coarse  upper-hair.  The  wool  is  shorn 
in  the  spring,  shortly  before  the  warm  loaton 
the  time  wh«n  the  animal,  in  its  natural  state, 
seeks  thorns  and  hedges  in  order  to  free  itself 
from  the  burden  of  its  warm  covering.    All  the 
hard  and  long  hairs  are  pieked  out  nwtt  oara- 
faliy.  Tho  wool,  thus  purified,  is  washed,  flrst  in 
a  warm  solution  of  potash,  and  afterwards  in  cold 
water,  in  which  process  felting  must  be  carefully 
aToided.  It  is  then  Utacihed  upon  the  grass,  and 
carded  for  (spinning.  Tho  thawl-wool  is  three 
tinif"!  (!yf'(i — ih  f      carding,  after  spinning,  and 
in  the  shawL    The  Asiatics  avoid  spinning  the 
wool  hard,  in  order  that  the  ehawl  may  be  toft. 
Th^  ttte  a  tpindlo,  which  consists  of  a  ball  of 
clav,  with  an  iron  wire  attached.  The  finger  and 
the  thumb  of  the  spinner  are  kept  smooth  by 
steatite  powder.    A  large  shawl,  of  the  finest 
^tttBtjr,  reqnivct  dve  ponndt  of  the  wool ;  cue  of 
inferior  quality,  from  three  to  fcair  pounds.  Main, 
in  London,  has  invented  a  tnrichiTi«\  which  spina 
thb  wool,  ill  a  very  simple  way,  tiner  than  can 

be  done  hj  the  beet  spindles  of  Thibet,  and,  at 
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the  same  tine,  of  a  llnner  thread.    The  fleih  «f 

the  Cashmere  goat  tastes  as  well  as  that  (»f  the 
common  one ;  and  its  milk  is  as  nch,  if  ii  is  well  i 
tended.  Sinoe  1820,  this  species  has  l>ten  ialv^ 
dnoed  into  Fnuue^  and  sncoeeds  very  weO.  The 
enterprising  baron  Temanx  ordered  l,2fr>  nfthc-j* 
goats  to  be  brought  to  France  in  1620,  under  the 
care  of  the  celebrated  professor  of  Oriental  Ian*  \  I 
goagetinPiMriiiAniadteJoabert.  Jonbartfamid 
these  goats  already  spread  from  Cashmere  to  the  ' 
Urni,  over  Bucharia,  in  Indeyx-ndent  Tartary.  ' 
purchased  them  in  the  deserts  there,  and  traiu- 
ported  them  ofcr  tho  Volga,  along  the  ooatt  tt 
Theodoeia,  in  the  Crimea,  where  they  were  put 
on  board  vessels  to  be  carried  to  Fmnc*».  '  *n  the  . 
voyage,  which  lasted  a  long  time,  a  great  num- 
Iter  died:  there  remainod,  howeror,  mora  than 
400  healthy  animals,  which  were  sent  from  Ton- 
Ion  and  Marseilles,  partly  to  the  Pyrenees  of  , , 
Boossillon,  partly  to  the  lime-hills  of  Provenos^  ' 
and  to  the  pastane  of  AlsOia  and  Baa^iooiBsL 

C AST X G  S    D  r y  ed  cow's  dung  need  for  fuel. 

CASSAVA  Two  sppcies  of  evergreen,  tropi- 
cal, cultivated  shrubs,  of  the  janipha  genus  and  ; 
spurge  tribe.  Tho  bitter  csasava,  or  bett  known  I 
and  most  extensively  oalttvated  species,  is  now 
called  Janipha  ntanikot,  and  was  formerly  called 
JfUropha  mamJiot,  It  is  a  native  of  Brazil,  and 
was  introduced  thence  to  Britain  in  1730.  Its 
root  it  woody,  and  hnnshes  into  namefwm  sptap 

dle-ohapnd,  frxrinncconp  tubers,  nbout  fonrttn-n 
inclu  s  ill  length  and  four  or  tive  inches  in  maxi- 
mum thickness,  and  very  similar  in  appe&ianoe  . 
to  pannips;  its  stem  is  woody,  knuMed,  and 
abont  four  feet  high  ;  its  leaves  are  smooth  and  ' 
palmated,  and  incrf^ase  in  breadth  to  within  aa  j 
inch  and  a  hah  of  the  top,  when  they  diminish 
toanacntepoint;  and  its  dowm  have  a  bvown 
colour,  and  appear  in  July  and  August.  The 
jnice  of  the  tubers  is  an  exceedingly  virulent 
poison ;  it  is  often  used  in  South  America  for  en- 
venoming arrows  and  for  purposes  of  amasBian- 
tion ;  and  it  operalm  with  such  virulence  as  to  ! 
destroy  lif<  in  the  course  of  five  or  six  niiniite* ; 
yet  it  operates  wholly  on  the  nervous  sytttem,  and 
acquires  all  its  fwlsononsnem  from  the  preeeaceef  m 
a  peeolibr  volatile  oil,  and  can  easily  be  rendered 
innoenoHB  by  the  application  of  as  much  heat  as  i 
will  expel  its  volatile  oil ;  and  hence,  it  is  used  as 
a  diief  csasiming  of  a  very  Avottrite  oonp,  whish  , 
the  Braziliana  eall  cassarepo.  Thatnbers,  even  m 
ppitf"  of  the  natural  poisonousncss  of  their  juicf,  ' 
yield  the  well  known  tapioca  of  commerce,  and 
afford  a  highly  nutritioot  food  to  many  thoosandi  ' 
of  the  population  of  Sooth  Amsrioa,  and  picdnet . 
about  hIx  tlmcfl  ns  much  farinn  from  any  given  1 
extent  of  ground  than  is  usually  produced  in 
Britain  by  wheat. 

InawarmdfanatcnpMidryriohsoiVtbebit- 1 
ter  cassava  plant  is  hardy  in  h  il  it  and  very  easy 
of  culture.    A  fter  clearing  awny  the  shrulf  of  a 
previous  and  csliau&ted  plantation,  cuttings  or 
piooss  of  thoott  are  piantsd  s  in  tim  csant  tf  !  i 
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•^(liteen  or  twenty  months,  the  roots  of  these 
nttnin  their  full  size.  ;  and  while  the  plants  are 
growing,  sedulous  care  ia  practised  to  prevent 
thdr  upward  growth,  by  breaking  ovt  kh«ir  buds. 
Each  plantation  usually  yields  three  oropi»  and 
is  then  abandoned.  The  natives,  in  many  in- 
stances, eat  the  whole  tubers,  with  no  other  pre- 
paration than  roasting  in  hot  ashes ;  but,  more 
generally,  they  first  miuia&otnre  than  mto  floor, 
and  then  Iwike  this  into  cakes  ;  and,  too  often, 
they  ferment  their  juice,  with  raolassseg,  into 
an  intoxicating  drink.  Cassava  bread,  though 
UIUU7  iiot  well  fdidied  for  » tiiiM  by  foc^ 
b  preferred  by  the  natives  and  by  erodes  to  all 
other  bread  ;  and  it  is  exceedinely  nonrishino;, 
and  melts  to  a  jelly  in  a  liquid.  The  tapioca  of 
is  mannfaotared  firam  tlie  taben  in  » 
manner  whiob  oooTerti  a  considerable  portion  of 
their  starch  into  amidine ;  and  it  is  chemically 
identical  with  pure  potato-«tarch,  modified  in  a 
certeia  niMUitr  and  to  •  oerUin  extent  with 
heat. 

Thf>  ?weot  cfissftva,  Janipha  iTfinffii,  formerly 
Jatropha  jatuptuij  was  introduced  to  Britain  from 
Carthagenti  in  1890.  It  in  ell  respects  very 
eloeely  menUee  the  bitter  cassava  in  appear- 
ance; and  is  principally  distinguishable  by  tlie 
absence  of  poisonous  volatile  oiL  Even  it«  tubers 
hn?»  no  perceptible  organio  diifereaee,  except  a 
tongli  ligneous  fibre  whioh  vmie  throngb  tiieir 
heart ;  and  they  arc  used  for  precisely  the  same 
alimentary  purposes  as  those  of  the  bitter  cas- 
eava ;  yet,  in  spite  of  th^  innoonooanefls,  are  fiur 
leee  MOckmuMty  in  favour.  Might  not  both  <»f 
the  cassavas  be  m  cultivated  in  British  posjses- 
sions,  within  and  near  the  tropics,  as  to  ailbrd  to 
our  home  market  a  large  and  chief  supply  of  as 
delicate  a  fiuina  «e  that  of  prime  arrow-root  Y 

CASSIA.  An  extensive  genus  of  ycllow-flow- 
ei*ing  plants,  principally  tropical  shrubs,  of  the 
csesalpinia  division  of  the  leguminous  order.  Up- 
wards of  two  liandred  epeoiee  are  known  to 
botanists  ;  and  more  than  one  half  of  these  have 
been  introduced  to  Great  Britain.  About  twenty 
of  the  introduced  species  are  annual,  four  are 
blennlBlSy  two  are  poennial  berba»  and  neatly  ail 
the  others  are  evergreen  shrubs.  Seven  or  eight 
are  medicinal ;  and  the  pp-eater  number  are  orna- 
mental. But  additional  to  these  are  five  or  six 
speeies,  noelly  OMdieinal  erergreen  trees^  whioh 
formerly  belonged  to  the  genus  cassia,  but  are 
now  included  in  the  genns  cathartocarpus. 

Three  speciea  of  cassia,  C.  obovatOf  C.  lanceokUa, 
and  (7.  litafeM,  prodooe  the  well-lnown  catliartio 
senna  leaves  of  the  drug  shops.  See  the  article 
Sb'^^a. — The  fistula  species,  C.fittula^  now  called 
Cathanocar^m  Jutula,  is  an  evergreen  tree  of 
Egypt,  llindoetan,  and  tiie  West  Indies.  Its  stem 
18  thick,  about  forty  or  fifty  feet  high,  covered  with 
aeoft  cineritioufl  bark,  and  much  branched  at  th^ 
top ;  its  leaves  are  pinnated,  and  consist  o(  six 
pairs  of  ovate^  undalated,  pointed,  pedonded 
leaflets;  its  flowers  have  agi^en  oobn^,  ai|d  are 


produced  in  long  pendent,  terminal  spikeSy  and 
nppoar  in  June  ;  its  pods  are  dark -brown,  woody, 
cylindrical,  almost  an  inch  thick,  and  nearly  two 
feet  long ;  and  its  seeds  are  smooth,  shining,  yel- 
lowish, and  oval,  and  lie  imbedded  in  a  soft  l)l:u  k 
pulp.  The  pulp  around  the  Peeds  is  mediciniil, 
and  has  long  been  known  in  British  pharmacy  as 
the  chief  ingredient  in  the  electuary  or  confec- 
tion of  senna.  It  is  visdd,  and  has  a  sweet  mu- 
cilaginous taste,  and  a  somewhat  sickening  od<jiir ; 
nnd  was  supposed  by  Vauquelin  to  contain  pugar, 
gelatin,  gluten,  mucus,  re^in,  extractive,  and  col- 
ooring  matter*  Its  ohief  use  is  as  a  gende  laxar 
tive  to  children. 

The  winjTPcl  species,  C.alata,  'm  a  native  of  both 
the  West  and  the  East  Indies,  and  was  introduced 
from  the  ibrmer  to  Britain  in  1731.  It  has  an 
ornamental  appearance, •and  usually  attains  a 
height  of  twelve  or  fourteen  feet.  Its  broad 
leaves,  gathered  fresh,  bruised,  and  rubbed  upon 
the  pwt  aflboted,  are  recanted  in  India  as  a  eure 
for  ringworm  ;  and  the  juice  of  the  kavee,  mixed 
with  lima  juice,  is  believed  to  be  still  more  effica- 
cious.— The  eared  C,  awnculatOt  is  a  com- 
mon j  ungle  shmb  of  India»  and  was  first  Inronght 
to  Britain  in  1777.  It  oarries  very  beautifUl 
yellow  flower?,  md  is  usually  about  four  feet 
high.  Its  small,  flat,  heart-shaped,  pleasant-tasted 
seeds  are  vsed,  in  the  medioal  praotioe  of  India, 
as  refrigerants  and  attenuants ;  and  when  re- 
duced to  fine  powder,  are  blown  into  the  eyes  aa 
a  cure  for  ophthalmia.  Both  the  bark  of  the  stem 
and  the  whole  eabstanoe  of  the  small  onpeded 
branches,  are  used  for  tanning  leather,  partieu* 
larly  out  of  npnt  skins. — The  Bophora  species, 
C.  wph&ra,  was  introduced  to  Britain  from  India 
so  early  as  about  the  middle  of  the  17th  century. 
It  usually  grows  about  ibnr  fbet  high,  and  blooms 
from  July  till  September.  Its  leaves  are  nonrly 
three  inches  long;  and  the  juice  of  these  and  of  the 
root,  when  mixed  with  lime  juice,  is  medicinally 
used  in  India  for  the  same  purpoees  as  the  juioe 
of  the  winged  species. — The  Tora  species,  C-  tnra^ 
ia  an  ugly  annual  of  India,  growing  a.  j  nrd  Itii'li, 
and  flowering  in  August.  Its  l^ves  are  umciiu- 
ginoos,  pleasant-tasted,  and  gently  apraient ;  and 
are  used  in  India  as  a  remedy  for  the  feverishncftg 
which  accompanies  dentition  in  children.  Its 
seeds  are  liver-coloured  and  slightly  compressed ; 
and  are  need  in  preparing  a  Uoe  dye,  whioh  is 
usually  fixed  with  lime  water.— The  Tarantan 
specios,  C.  tarantan,  an  evergreen  undcrshrub  of 
twenty  inches  in  height,  introduced  from  Cuma- 
na, — ^Biehard*s  species,  C.  Bkhaa^UeoM^  an  eyer> 
green  nndonhrub  of  the  same  height  as  the 
preceding,  introduced  also  from  Curoana, — the 
ciliated  species,  C.  eiliatay  an  evergreen  undcr- 
shnib  of  n  foot  in  height,  introduoed  firom  Cuba, 
—the  humble  species,  C.  humilis,  a  biennial  of  a 
foot  in  height,  introduced  from  South  Am'  rica, 
— the  ciliated-leaved  species,  C.  eiliariSf  a  bien- 
nial of  a  foot  in  height,  introduoed  Item  India,-— 
and  the  five^ani^  ipedee,  61  jMnOnieita,  b,  bien- 
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nial  <»f  a  foot  in  height^  iatfodoeed  fimii  Fwm,— 
all  possees  an  acknowledged  and  WiU- known 

character  m  medicinal  plant?. 

CASSIA, — boiantcaUjr  Cmnamomum  Ctuda. 
An  vfnfpntDf  iropiml  traoi  of  tiho  huifd  iribo^ 
It  has,  on  the  one  hand,  been  very  often  ranked 
aa  a  true  laurel ;  and,  on  the  other,  has  sometimefl 
been  regarded  as  a  mere  variety  of  the  oinnamon- 
treo;  but  now  U  is  genenlly  regarded  ao  a dio> 
tinot  species  of  the  cinnamon  genus.  It  is  a  na- 
tine  of  Ceylon,  Malabar,  Sumatra,  and  Java,  and 
was  introduoed  from  the  first  of  these  ooun  tries 
to  Britain  in  1708.  Ito  stem  liaet  to  the  height 
of  about  filfy  ftet»  and  sends  out,  almost  from 
the  bottom,  large,  spreading,  horizontal  branches  ; 
its  leav^  are  smooth,  green  above,  pale  grey 
bdow,  elliptical,  pointed,  entire,  narrow,  and  from 
foourtoiix  inches  long;  itefloipm  are  small,  white, 
and  monopetalous,  and  arc  produwl  in  axillary 
clusters,  and  appear  from  May  till  September; 
and  ita  frnit  ia  a  black,  longish-ovate  berry,  con- 
taining a  bitterish  pulp.  The  ontide  or  outer 
b;irk  and  the  hexagonal  fleshy  receptacle  of  the 
seed,  are  the  well-known  oasaia-bark  and  cassia- 
buds  of  commerce,  possessing  the  same  proper- 
ties as  dnnamon  baric,  bat  in  a  less  powerfiil  ds^ 
gree.  Yet  though  thn  cnsaia-tree  ia  quite  a  dis- 
tinct plant  from  the  cinnamon  tr«*e,  most  or  even 
all  of  the  cassia-bark  and  cassia-bud&  of  com- 
merce are  probably  the  pcodnoe  of  the  latter, 
either  badly  harvested  or  fltun  inftrior  tiesi. 
See  the  article  Cinnamon, 

CASSINK  Several  groupe  of  shrubs,  partly  of 
the  honsTsoeUe  flunily,  bnt  ehiefljr  of  the  staff- 
tree  tribe.  The  Casnobmy  huh,  or  bastard 
cassine,  Vihurnnm  mm'juouUg,  is  a  native  of  Vir- 
ginia, and  has  lung  had  a  place  in  the  shrubberies 
of  Britain.  Ite  stsms  rise,  in  groupe  of  tlirse  or 
four,  to  the  height  of  about  ten  fyet ;  its  branches 
arc  numerous,  and  grow  from  the  l'>wpr  as  well 
as  the  upper  parts  of  the  stems,  so  as  to  produce 
a  thoroughly  hush-like  appearance ;  its  leaves  are 
opposite,  oblong,  lanceolate,  and  serrated,  and 
are  so  long  in  falling  as  to  give  the  shrub  n.  char- 
acter intOTraediate  between  dedduous  and  ever- 
green; audits  flowen  have  a  whito  oolonr,  and 
are  prodnoed  in  hunches  f^na  tiw  sides  of  the 
branches,  and  app^^nr  in  the  end  of  Ju]y,  and  are 
succeeded  by  ted  berries  in  autumn.  This  plant, 
when  grown  in  the  open  dimhheRy,  requhres  a 
naturally  warm  and  dry  soil,  and  a  thoroughly 
sheltered  ^ituatioTi  An  infnsion  of  its  Icavs^s  is 
exooediogly  bitter,  and  is  said  to  act  efficaciously 
as  a  toMa  Tha  dried  Isaves  have  sometimes 
been  mistaken  ftr  those  of  the  Fsmgnajer  Sooth 
Sea  tea. 

The  Cassine  hully,  Hex  Cauvie,  is  a  native  of 
Osrolina,  and  was  introduoed  thence  to  Britain 
in  1786.  It  is  an  evergreen  Arab  of  ten  or 
twelve  feet  in  height,  and  is  so  branched  from  the 
ground  upward  as  to  have  a  sort  of  pyramidal 
outline;  its  leaves  are  alternate,  lanceolate,  and 
similar  in  oolow  and  toatuia  to  those  of  ahter- 


nua;  ite  flowers  are  whita,  and  grow  in  ebse  ' 

whorls  round  the  brmchrc,  r\nd  appear  in  Au-  ' 
gust ;  and  its  berri^  are  i^ri^lit  red,  and  continue  ■  ■  i 
through  most  of  the  winter,  and  combine  with  | '  j 
the  leaves  to  pvodnoe  a  very  emaoMutal  appsaa* 
ance.   This  plant  may,  with  careful  rearing  aod 
good  management,  grow  in  the  open  «hrubb*-riM 
of  the  south  and  centre  of  England.   Its  ieav«i 
have  gently  narcotic  propertiee,  yet,  in  osttaia  - 
doses,  operate  either  as  tonice  or  as  emetica;  th^ 
were  long  used  by  the  American  Indians  as  a 
panacea  and  univwsal  pn^ei  v^uive ;  and  tbey  are  i 
suppoeed  to  be  the  Paraguay  or  SeoA  Sea  tn^ 
which  the  Jesnito  of  a  fonner  period  toroed  ts  , ' 
most  lucrative  account  by  exporting  in  largt*  ' 
quantities  from  the  southera  parte  of  South  ! 
Amerioa.  ibiother  spaoies  of  Clhteliiia  hoQj  is  i 
excee^ly  similar  to  the  OutSmm  hOfy,  hst  1 1 

smaller,  nnd  hr\s  the  name  ofPrihoon. 

Seven  species  of  plants  of  the  staff-tree  thW  ,  ^ 
constitute  the  genus  Cassiae.  All  the  species  aie  '  i 
ornamental,  white-flowering,  evergreen  shrubs,  j 
and  have  been  introduced  to  Great  Britain  ;  and  , 
most  are  natives  of  the  Cape  of  (iood  Mope,  and 
are  there  popularly  known  as  Hottentot  cher'  |; 
ries.  If  auroeenls*  qieeieei  Oamtm  Mmntmia, 
was  introduoed  to  Britain  in  !'''.)f>;  and  uaoally  4 
irrows  here  to  the  heipht  nf  al  aut  live  feet.    Its  I 
stem  is  woody,  strong,  and  covered  with  a  pur-  : 
pUihbaik;  ito  hvandieo  are  nomenoa  and  stiff's  1 1  i 
its  leaves  are  opposite,  dark-green,  very  thick,  , 
entire,  Hbout  two  inches  long,  and  nearly  tw)  J  1 
inches  broad ;  its  flowers  are  produced  m  ciuaiers   •  j 
ftom  the  rides  of  the  oM  hraaohei,  and  appoar  in 
July  and  Angiut ;  and  the  fruit  is  a  dark  purple 
berry,  and  ripen*  in  winter.    The  Cape-phiUyrfa  | 
qteoies  is  ouly  about  a  foot  high;  each  of  two 
Other  Cape  speciee  is  alMrait  two  Ast  U^;  the 
tall  species  from  Nepaul  is  naotty  tunaty  feet  ; 
high;  and  the  remaining  two  speooa  aiV nboot  'i 
the  same  height  as  Mauroceus*.  I 

OASSfOBBRBT.  SeeCASsnra. 

CASSTTHA.  A  small  genus  of  Under  pan  | 
sitic  plants,  of  the  laurel  tribe.    The  filiform  syH*- 
ciee,  Cemytha  Jdtformis,  is  a  curious  native  iti 
India,  growing  a  yard  high,  and  carrying  iHdto  '. 
flowers  from  April  till  August.    Its  leavea  aia  r 
nscd  by  the  Bmhmin?  of  the  Madras  presid^cy 
(or  seasoning  buttermilk.   Aa  omameatai  ape-  'i 
oies  was  reoently  introduoed  freoi  Baw  fTniiand  j ' 

CAST.   A  swarm  or  flight  ef  bees.  '  { 

CASTANEA.    See  CnKST^rr. 

CAST-IRON.    In  our  article  Iboa,  a  general  || 
account  will  be  given  of  the  first  prodnotkm  or 
reduction,  as  it  is  called,  of  iron  tnxa  ite  en^aad  t ' 
of  the  kind  of  metal  produced,  which,  owing  to  ii 
its  being  very  hard,  viscid,  and  incapable  of  flow-  | 
ing  freely,  is  unfit  for  making  casting  in  irott.  ( ; 
The  flfst  roaniagef  tha  iron  ia  osBed  eraser  ff 
/'>r./f  iron,  because  it  hns  n  it  been  refined,  bat  is 
in  a  proper  state  for  the  iV  r^^c  or  mill,  where  it  ' 
is  converted  into  bar-iron,  for  which  it  is  well  ,  1 
suited  as  wwtotaing  very  fittia  oarbon.  Baw,  |l 
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iron  for  casting,  or  fmnulry  iron  as  it  is  called, 
hecomc?  pood  and  oft  m  proportion  as  it  receives 
a  higher  charge  of  carboa,  oousequentlj)  a  oom- 
pletel J  oppodte  prnxMit  mini  b«  itMd  to  oMaia 
this  iron  and  bar-iron ;  the  one  having  to  be 
charged  with  oarbon,  while  the  nther  has  to  be 
deprived  of  ii.  Aooordingly,  instead  oi  remeit- 
ing  the  forge4nii  la  %  ftirnaoe  iriMM  i*  ii  «c- 
posed  to  air  and  heat  only,  wiUiovi  oontaet  with 
the  fuel,  as  in  d^tne  to  make  Iwir-iron, — it  mugt 
b«  remelted  fur  making  foundry  iron  in  oloce  mix- 
tiu«  witk  «Im  ft»l,Mid  wifh  m  IHde  wiporan  to 
air  M  portble;  and  it  accordingly  undergoes  this 
melting,  in  which  it  nbsorbs  an  additional  qoan- 
titj  of  carbun,  after  which  it  is  tapped  and  cast 
laftD  Ibandry  piga.  The  nama  of  pig-irwt  ia  very 
generally  applied  in  all  countries  to  those  straight 
bars,  of  ahout  four  feet  in  Ifnpih,  in  which  iron 
for  casting  is  sold.  The  iron,  when  it  tirst  runs 
from  the  fomaoa,  ia  reon?ed  into  »  roand^wt- 
tomed  troagl^or  gaiter  made  in  aand,  froaa  om 

side  of  which  a  number  nf  ?;iTnilnr  trmigha  are 
funned  at  right  nngles  tu  the  first,  and  three  or 
four  inches  apart,  the  whole  being  truly  level, 
aad  open  to  oonmon  eoaawnaioation,  eo  that 
when  the  first  or  principal  p-nttrr  fiUs  with  fluid 
iron,  all  the  others  will  fill  also,  and  the  quantity 
of  iron  when  so  cast  and  taken  up,  resembles  an 
tauDeoaa  «oari>  with  eearaa  taath.  Tbaaa  taatli 
are  knocked  off  doee  to  their  junction  with  the 
transverse  piece,  and  then  become  pigs  of  iron  ; 
whUe  the  eroas  pieee,  which  is  always  larger  and 
mora  irr^gokr  tliaa  tlM  otb«i%  la  aaUad  Uw  «mi». 
PigandaowiMB  are  alwajaaold  together;  bat 
the  «'>w  often  contains  impurities  on  the  funaoe^ 
and  is  not  so  much  esteemed  as  the  jHga. 

CASTING.  Iran,  aa  well  aa  Imua,  and  otliar 
metala  which  melt  at  tempe  rature.^  al  ove  igni* 
lion,  is  cast  in  motilds  made  uf  sand  J  ho  kind 
of  sand  most  employed  is  loam,  which  poasoeees 
a  sufficient  portion  af  argiOaoaoaa  aaMar  to  van- 
der  it  moderately  cohesive  when  damp.  The 
mould  is  formed  Hy  burying  in  the  pnnd  n  wooden 
imttem,  having  exactly  the  shape  of  the  article 
to  be  east.  The  sand  is  moat  commtMily  encloeed 
in  flaaln^  wlnoli  aia  aqoara  wooden  framee,  re- 
sembling boxes,  open  at  top  and  bottom.  If  the 
pattern  l>e  of  such  form  that  it  can  l)e  lifted  oiit 
of  the  sand  without  deranging  the  form  of  the 
nuNdd,  It  ia  only  nsBeaaaty  to  make  aa  imprea- 
sion  of  the  pattern  in  one  flask ;  and  articles  of 
this  kind  are  sometimes  cast  in  the  open  sand 
upon  the  floor  of  the  foundry.  But,  when  the 
riiape  ia  aadi  thai  tiio  pattam  oanM  not  ba  oz- 
traatod  witllout  breaking  the  mould,  two  flasks 
are  necessary,  ba^nnp:  half  the  mould  formed  in 
each.  The  first  flask  is  tilled  with  sand,  by  ram- 
ming It  abae,  and  b  aoMKitliad  off  at  the  top. 
The  pattern  is  separated  into  halves,  one-half  be- 
ing imbedded  in  this  flask.  A  q^mntity  of  white 
tajxA,  or  burned  sand,  is  sprinkled  over  the  sur- 
Csoe,  to  prevent  the  two  daaka  from  odiaring. 
The  aeeond  Ibufc  ia  than  plaead  npan  tha  top  of 


the  first,  havinpr  pins  to  fiuide  it;  the  other  half 
of  the  pattern  is  put  in  its  place,  and  the  flask  is 
filled  with  sand,  which,  of  course,  receives  the 
Impraaalan  of  tka  wwnalning  balf  of  tbepnttaro 
on  its  under  side.  After  one  or  more  holes  are 
made  in  the  top,  to  permit  the  metal  to  be  poured 
in,  and  the  steun  and  air  to  eeoape,  the  flasks  are 
aaparated,  and  the  pattern  witlidmwn.  When 
the  flasks  are  again  naitad,  a  perftot  cavity,  or 
mould,  is  formed,  into  which  the  melted  metal  is 
poared.  The  arrangement  of  the  mould  is,  of 
000108^  vailad  fior  difliwant  artioleaL  Whan  tha 
form  of  the  aitiok  ia  oomplex  and  difficult,  as  in 
some  hollow  vessels,  crooked  pipes,  <fec  ,  the  pat- 
tern is  made  in  three  or  more  pieoes,  which  are 
put  together  to  farm  tha  mool^  and  aftowarda 
taken  apart  to  eztraot  tiaaok  In  tome  other 
irregular  articlef*,  as  andirons,  one  part  is  cast 
fir^  and  afterwards  inserted  in  the  flask  which 
ia  to  Arm  the  other  part.  The  metal  for  email 
articles  is  usually  dipped  ap  with  iron  ladles, 
coated  ^^^th  clay,  and  ponrod  into  the  nv  iiltls, 
In  large  articles,  such  as  cannon,  the  mould  is 
formed  in  a  pit  dug  in  the  earth  near  tiie 
fiimaoa,  and  the  melted  metal  ia  ocnwyaj  to 

it  in  a  contimied  ptroam,  through  a  channd 
communicating  with  the  bottom  of  the  furnace. 
Cannon  -  balls  are  sometimes  cast  in  moulds 
made  of  iron,  and,  to  prevent  the  melted  metal 
from  adhering,  the  inside  of  the  mould  is  cov- 
ered with  powder  of  black  lead.  Rollers  for 
flattening  iron  arc  also  cast  in  iron  cases.  This 
metixNl  ia  called  alUff  aatf%,  aad  haa  for  ita  ol>- 
ject  the  hs^dening  of  the  suriace  of  the  metal, 
by  the  sudden  reduction  of  temperature,  which 
takes  place  in  consei^uenoe  of  the  superior  oon- 
dneting  powar  of  tiie  Iran  mould.  1%eae  roQwra 
are  aftenmda  tamed  smooth  in  a  powerful  lathe, 
which  has  a  slow  motion,  that  the  eutting  tO<d 
may  not  become  heated  by  the  friction. 

OAOTINO  Df  PLAfimOL  Oopiea  are  meet 
frequently  taken,  both  from  new  models,  and 
from  old  statues,  by  castinp'  them  in  plnKtnr.  For 
this  purpose,  a  mould  in  plaster  is  hrst  made  from 
the  sur&ce  of  the  statue  or  figure  itself ;  and  this 
mould  is  afterwarda  need  to  reprodnoe  tiio  ignra 

by  casting.  Pla-^ter  is  prepared  for  use  by  pul- 
verizing common  p^^i^tSTim,  and  e^rposing  it  to  the 
heat  uf  a  tire  until  its  moisture  is  wholly  expelled. 
WUle  In  thiadiy  atate^  If  it  be  mixed  with  water, 
to  the  consistence  of  cream  or  paste,  it  has  the 
property  of  hardening  in  a  few  minutes,  and 
takes  a  very  sharp  impression.  The  hardness 
aflerwarda  iaoveaaaa  by  keeping,  till  it  approaolMa 
the  charaotar  of  atone.  Moulds  are  formed  in  the 
following  manner  : — The  statue,  or  figure  to  be 
copied,  ia  first  oiled,  to  prevent  it  from  cohering 
with  tiie  gypoam.  A  qnaatlty  of  liquid  plaster 
sufficient  for  the  mould  is  then  poured  on,  imme- 
diately after  brine;  mixed,  and  suffered  to  harden. 
If  the  subject  be  a  bass-relief,  or  any  figure  which 
can  be  witiidrawn  without  iiuury,  the  moald  may 
ba  ooBiideffad  aa  flnidiad,  reqniirlng  only  to  be 
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Bitfroaiid«d  with  id  edging.    Bat,  if  it  be  a 

statue,  it  cannot  be  withdrftini  without  breaking 
the  mould :  and,  on  this  account,  it  Ivwcomes  ne- 
cnH&Siry  to  divide  the  mould  into  sucii  a  number 
of  pieoec  as  will  mpmU  perfeodjr  fron  ilie  ori- 
ginal Theee  are  taken  off  from  the  statue,  and, 
when  afterwards  replaced,  or  put  together  with- 
out the  statue,  they  (XHOstitute  a  perfect  mould. 
This  nottld,  its  parts  having  been  oiled,  to  pre- 
vent adhesion,  is  made  to  receive  a  quantity  of 
plaster,  by  pouring  it  in  at  a  small  orifice.  The 
mould  is  then  turuod  in  every  direction,  in  order 
thai  the  plaster  nay  fill  evciy  part  of  thoior&oe; 
and,  when  a  sufficient  quantity  is  poured  in  to 
produce  the  strength  required  in  the  caste,  the 
remainder  is  often  left  hollow,  for  the  sake  of 
lightness,  and  economy  of  the  materiaL  When 
the  cast  is  dry,  it  is  extricated  by  separating  the 
pieces  of  the  mould,  and  finish od  by  removing 
the  seams  and  blembhes  with  the  proper  tools. 
If  the  form  or  position  require  it,  the  limbs  are 
east  a^pamtdj,  and  afterwards  oemeated  en. 

Moulds  and  busts  are  olitaincd  in  a  similar  man- 
ner from  livinr^  (:\ccs,  vcnriy;  them  wiili  new 
plaster,  and  removing  it  m  pieces,  as  soon  as  it 
baeomes  hard.  It  is  nseesesty  that  the  drin  of 
the  face  should  be  oiled ;  and,  during  the  opera- 
tion, the  eyes  are  closed,  and  the  person  breathes 
through  tubes  inserted  in  the  nostrils.  £lastic 
mouldi  have  been  ftcmed  bj  pouring  upon  die 
figure  to  be  ^pied  a  strong  solution  of  g^ne. 
This  hardens  upon  cooling,  and  t4\kee  a  fine  im- 
pression, it  is  then  out  into  suitable  pieces,  and 
r^noved.  The  advaatsge  of  the  elaekie  inodld 
is,  that  it  separatsa  mote  easily  firom  inegalar 
surfaces,  or  those  with  uneven  projections  and 
under  •cuttings,  from  which  a  cummun  mould 
conld  not  be  renwred  widMmt  viotenoei  For 
small  and  delieate  impresiioiiB  in  lelief,  melted 
sulphur  is  sometimes  used ;  also  a  strong  solution 
of  isinglass  in  proof  spirit.  Plaster  casts  are 
varnished  by  a  mixture  of  soap  and  white  wax 
in  boiling  water.  A  quarter  of  an  oanoe  of  soap 
is  (lissL'lvcd  ill  a  pint  of  water,  and  an  equjil 
quantity  of  wax  afterwards  incorporated.  The 
cast  is  dipped  in  this  liquid,  and,  after  drying 
a  week,  is  polished  Ivy  mbibing  with  soft  Ihsen. 
The  sur&oe  produced  in  this  manner  approaches 
to  the  polish  of  innrMo.  When  plastrr  eastR  are 
to  l>e  exposed  to  the  weather,  their  durability  is 
greatlj  inersased  by  saturating  them  with  Knp 
seed  oil,  with  which  wax  or  rosin  may  be  com- 
bined. When  intended  to  resemble  bronze,  a 
soap  is  uaed,  made  of  linseed  oil  and  soda,  col- 
oured by  the  Bulphatee  of  copper  and  iron.  Walb 
and  oeilingB  are  lendsied  water^froof  the  smne 
wav. 

CASTUfQ  A  FtBTUa  See  Asoaf iok. 
CASnira  a  HOBSB.  TheAnrcing  of  a  hone 
to  the  ground,  in  order  to  sabject  him  to  a  ear- 

gioal  oiMjration.  It  is  attended  with  nmnen  us 
and  important  risks ;  and  on  account  of  these,  it 
has  been  wholly  discontinued  by  some  practition- 


CASrOB-OlL. 

ere,  and  enght  not,  in  aBjcaee,te  be  piaettisd 

unless  when  the  resteaints  of  the  twitch  and  the 

side-line  are  insufficient.  The  best  means  for 
casting  are  the  patent  hobbles  of  Mr.  Bracy 
Clark,  as  impto'ved  by  Mr.  Bndd ;  and  whs 
are  cantloiltly  and  skilfolly  employed,  no 
whatever  may  be  incuiTed.  A  rn|>r»ci"ii8  space 
iihould  be  selected,  and  should  be  thickly  littered 
with  etnw;  the  hebUee  shodd  be  attaebad  ia 
an  ordOT  beginning  with  the  farsfoet  of  the  op- 
posite side  to  that  on  which  the  animal  i?  to  bs 
thrown ;  the  legs  ought  to  be  drawn  as  cl«esly 
together  as  possible,  but  with  andi  ilownces  and 
caution  as  not  to  alarm  tlie  animal;  the  bead 
should  bo  held  by  a  strong  snaffie  bridle;  the 
hinder  part  should  be  superintended  by  an  ss- 
sistant  ready  to  direct  the  fall ;  and  th«i,  if  aU 
the  assistants  net  in  eoneert,  tliey  may,  bysae 
quick  and  dexterous  drawint^  of  the  rope,  so 
softly  capsize  the  animal  as  neither  to  give  him 
the  dightest  shock,  nor  afford  him  power  to  hurt 
Umaslf  byetniggiing.  The  inelaat  ha  ie  throng 
the  rope  must  bo  fiistened ;  and  during  the  whule 
time  of  hifl  being  down,  his  head  must  t>p  h^ll 
fast.  Care  must  be  used,  however,  that  he  tail 
and  lie  in  snah  a  poetore  as  to  havn  peffMt  fiee- 
dom  of  respiration. 

CASTOR-OIL.  The  Palmft-christi  or  castor-ofl 
plant — liicinu*  etnnmuni* — is  a  native  both  of  the 
Bast  and  West  Indies^  and  has  a  elem  Ikom  to  U 
or  16  feet  in  height,  and  large,  bluish-green  leavea, 
divided  into  7  loK's,  8ermtf»d  nnd  pointed,  the 
foot-Stalks  long,  and  inserted  into  the  disk.  The 
dowers  are  prodnoed  in  a  terminating  spike,  and 
the  seed-ve»8els  are  covered  with  spines,  and  con- 
tain three  flattish,  oWong seeds.  It  is  to  the  «ec(U 
of  this  plant  that  we  are  indebted  for  the  drug 
oaUed  caetoiMiiL  It  io  now  often  prepared  by 
pressing  the  seeds  in  the  amne  way  as  is  prac- 
tised with  oil  of  almonds.  The  oil  thus  obtained 
is  called  cM  exptxmd  or  cold  drawn.  But  the 
mode  chiefly  adopted  in  the  West  Indies  is 
to  strip  the  seeds  of  their  ImAa  or  pods,  and 
to  bruise  theni  In  mortars.  Afterwards  th<^v  are 
tied  in  linen  bags,  and  lK)iled  in  water  until  the 
oil  which  they  contain  rises  to  the  surface.  This 
is  carefolly  skimmed  off,  strained,  to  free  it  from 
any  accidental  impurities,  and  hr.ttled  for  use. 
The  oil  which  in  obtained  hy  boiling  is  considered 
more  mild  tiion  that  procured  by  pressure,  but  it 
sooner  beoomes  lancid.  The  miUeet  and  dneet 
Janu^ca  castor-oil  is  very  limpid^  nearly  coIoar> 
less,  and  has  scarcely  more  smell  or  ta^te  than 
good  oUve-oiL  Many  people,  however,  have  so 
great  an  aveniett  to  oasto^eil,  even  in  ill  pttrset 
elate,  that  flMy  do  not  take  it  without  great  r»> 
luotance  The  u?»es  of  castor-oil  in  medicine  are 
well-known.  A  dose  of  it  to  a  horse  requires  W 
nmoattltoapintoreffen  a  pint  and  n4Hdf;  and, 
berides  being  e^end  ve,  is  of  uncertain  and  some- 
timcH  dant^eroM8  operation.  In  niofit  other  do- 
mestic animals,  however,  as  well  as  in  man,  tl 
acts  as  a  mild  purgative. 
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CASTRATIOX  The  -  Wing  of  male  animals 
and  the  spaying  of  females,  so  tta  to  deprive  both 
of  their  pomtr  of  reproductioo.  Emasculation, 
or  the  castrating  of  mala  animab,  Is  a  very  an- 
cient  practice,  nnd  approTes  itF*  If  to  all  civilized 
Datioos  as  a  must  powerful  means  of  modifying 
both  the  temper  and  the  physical  oonstitution. 
A  MMftmtod  horae,  though  doprivod  of  the  gml 
strength  and  the  V  fty  bearing  of  his  natural 
character,  is  deprived  also  of  its  ungovemable- 
ness  and  furor ;  and  ho  becomes  similar  to  the 
aM»in  aitldiMMiiiddodUt7,kwi  hit  IhOiilitj 
to  seTcral  serions  diseases,  acquires  many  aod 
thorough  adaptations  to  the  uses  of  man,  and — ■ 
except  for  the  one  purpose  of  propagating  his 
speoiso^  at  kMt  ton  tiBMt  BMNW  nhublo  Ihaa 
if  he  had  not  been  eastrated.  II  certainly/*  re- 
marks Delabere  Blaine,  "  is  very  poetical  to  la- 
ment the  degradation  of  this  noble  animal ;  but 
iho  linsst  flight  of  imagery  on  ono'o  lotnb^  after 
bainf  worried  to  d»ith  by  a  stalKoD*  would  nok 
repay  the  loss  of  riding  t!irou  L::h  life  on  a  temper- 
ate gelding."  Equal^  obvious  advantages,  though 
of  a  diffoNBt  kiiid,  imdII  flron  tho  oaattmting  of 
mala  oahres,  male  lanbo,  and  male  swine. 

The  oolt  of  the  common  farm-horBC  is,  in  roogt 
lOSttDces,  at  the  fittest  time  for  castrating  when 
in  hit  fiittrili  or  Hflh  moath ;  but  other  ootti  may 
ba  bart  caatnited  ai  agaa  raapng  from  four 
months  to  eightppn,  according  to  their  breed, 
their  ht!aIth,Mid  the  purposes  for  which  thoy  are 
dashed.  Any  season  of  temperate  heat,  dry 
weather,  and  freedom  Arom  tha  attai^  of  liios  is 
?'!it  ilile;  and  this,  in  general,  can  be  best  com- 
mand ihI  late  in  sprinp  or  early  in  autumn.  The 
operation,  except  in  extraordinary  circumstances, 
oo^t  to  ba  parftnned  ool^  by  a  volariiiary  tm^ 
geun.  The  old  and  still  most  common  method  is 
to  open  both  siden  of  the  scrotum,  to  cut  off  the 
testicles,  and  apply  the  cautery.  Another  and 
faratal  method,  ealled  twitddng,  is  to  maha  a 
tight  ligature  round  the  bag  between  the  tea* 
tides  and  the  belly,  and  to  allow  this  to  remain 
till,  as  a  consequence  of  the  stoppage  of  the  cir- 
onhtioii  and  the  death  of  the  parts,  tha  tetlidca 
drop  off*.  A  third  method  is  simple  excisiflin  of 
the  testicles;  but  this  t'  tids  to  send  inflnrnma- 
loty  aotioa  into  the  abdomen,  and  to  induce 
fittal  patitanitiB.  A  limrCh  and  naw  mathod, 
Hkalf  to  aona  speedily  into  genaial  practice,  is 
called  the  operation  of  torsion ;  an  incision  is 
made  into  the  scrotum ;  the  vas  deferens  is  ex- 
poaad  and  divided;  the  artety  is  seized,  and 
twisted  nx  or  seven  timaa  raoad,  vrith  a  paeo- 
Harly  formpd  pair  of  forceps ;  and,  when  the  for- 
ceps are  withdrawn,  the  coils  continue  on  the 
artery,  no  blood  flows,  the  testicle  is  removed, 
and  no  dooglaing  or  otlier  danger  ensnes. 

The  most  siiitabho  time  for  castrating  male 
calves  is  early  iu  the  necond  month  ;  and  a  time 
nearly  as  suitable  may  be  found  at  any  penod 
theoeetiH  tha  okas  of  the  thiid  month.  An  old 
moda  waa  aimply  to  naka  a  tight  lifatara 


whipcord  rnimd  tht»  scrotum,  till  the  parts  mor- 
tified and  either  were  cut  away  or  dropped  oS. 
The  mode  now  commonly  practised,  is  to  start 
each  testida  through  an  incision  of  its  covering, 
to  tie  a  ligature  round  the  Cdnnecting  blood-ves- 
sels so  a8  to  stop  the  circulation,  and  to  detach 
the  started  testides  by  such  a  division  of  the  cord 
that  tho  part  of  it  whidi  ramaina  may  imoMdi- 
ately  retract  into  the  scrotum.  A  barbarous 
modification  of  this  method  is  to  seize  the  started 
testicle,  and  pull  it  with  suthcient  vic^uce  to 
farsak  aaondar  tha  ooniiaotiiig  aord.  **  It  io  oe»> 
tain,'*  remarks  Youatt, "  that  when  a  blood-vessel 
is  thus  ruptured,  it  forcibly  contracts,  nnd  very 
little  bleeding  follows;  but  if  the  cord  breaks 
high  up  and  retvaots  into  tha  bally,  oonddafaUa 
inflauimation  has  occasionally  ensued,  and  the 
beast  has  been  lost.  This  tearir!?  of  the  cord 
may  be  practised  on  smaller  auimais,  as  pigs,  or 
lambs,  or  rabliHa;  tha  tosmIi  ara  small,  and  ttwaa 
is  but  little  sub^anoa  to  bo  torn  asundar;  but 
even  there  the  knife,  iomewhat  blunt,  will  be  a 
more  surgical  and  humtme  substitute."  The  me- 
thod by  toraion  ia  WuSj  to  aama  into  as  speedy 
and  genarsi  use  with  calves  aa  with  colts. 

The  m*>st  enitnble  time  for  castrating  mnle 
iambs  is  as  soon  as  the  testicles  can  be  laid  hold 
of,  or  firom  tha  tanth  till  the  fourteenth  day.  No 
one  wesh  or  day  of  tlm  laaaon  ahoiild  he  set  mart 

for  the  pnrpn?:c ;  h\]t  on  every  third  or  second  nr 
even  successive  day,  as  many  lambs  should  be 
operated  upon  as  are  of  the  proper  age.  The 
usual  method  of  tho  opscation  has  been  already 
hinted,  and  does  not  need  to  l>e  explained.  A 
nasty  practice  of  many  shepherds — one  which 
even  Ho^  reooumeuds — ^is  to  separate  the  cord 
with  the  toetb ;  and  this,  besides  being  both  abo- 
minable and  cruel,  may  be  easily  superseded  by 
the  use  of  a  blunt  Icnife.  In  some  years,  an  al- 
most unaccountable  mortality  follows  the  castrat- 
ing of  lamba ;  and  tha  following  preoantiona  ara 
suggested  by  Hogg, as  the  resvdt  of  his  extensive 
observation  and  experi«'nre : — "Care  should  be 
taken  that  it  bo  performed  at  a  time  when  the 
air  ia  fraa  of  slortricBl  itrsb  Heating  of  them, 
too,  is  often  very  fatal ;  and  the  operator  mnsti 
by  a1!  means,  abstain  from  spirituous  liquors. 
When  the  lambs  are  very  fat  and  strong,  some 
farmers  anoint  Um  two  vaonities  in  the  sorotom 
with  oil  of  turpentine ;  ooa  standing  with  a  vial, 
and  anoints  with  a  feather  every  lamb  before  It 
is  set  away.  This  is  a  severe  remedy,  but  it  is  a 
sore  one,  as  it  repels  tha  effects  of  tha  deotrisal 
matter  on  the  inflamed  parts.  It,  however,  stops 
the  growth  of  the  lainl  s  for  a  fortnight;  there- 
fore, if  the  folds  are  clean  around,  the  weather 
not  sultry,  and  the  laubs  gently  used,  there  is  no 
giaat  lislt  withoat  it.'V-^liM'a  VHrnrutrf  Art, 
—  Vovatt  on  the  Ilorx.—Claier's  CaUh  Dottor^ 
Youatt  MS  CaaU,i»^achMi$  OH  JShtgfj^-^^gff  m 

CASUABINA*  A  gawa  rf  amall,  omamantali 
amgraan  trcaib  of  iba  amantaeaooa  oidar.  It 
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takes  its  name  from  the  supposed  reeomltLincc  of 
the  bran«h(^  of  its  trees  to  the  feathers  of  the 
cassowary.  Kearljr  a  dozen  species  were  intro- 
duoed  to  Britain  during  tbe  00  jeut  iMPOoeding 
1825;  one  of  these,  the  muricated,  was  bronp;ht 
from  India,  and  all  the  others  from  Australia  and 
Polynesia;  three,  the  glauoous,  the  knot-  flowered, 
and  the  eqaiseiuni-leaved,  prodnoe  tbe  mafe  and 
the  female  flowers  on  the  same  plant,  and  theothers 
produce  them  on  diffi  rent  plants;  two,  the  four- 
valyed  and  the  most  slender,  attain  heights  of 
TexpectinHj  about  twontj  and  about  tmlve  footi 
and  all  the  others  uioaUf  grow  to  the  height  of 
about  sixteen  feet. 

CAT.  A  well-known  domesticated,  carnivor- 
ous quadruped,  whoie  altaidmient  appeaze  to  be 
rather  to  the  dwtdlinfll  thaa  the  persons  of  her 
protectors  ;  in  which  respect  her  conduct  is  very 
opposite  to  that  of  the  dog,  whose  aiiianoe  with 
man  ia  fiHinded  upon  i&iatenited,  peiaonal  at- 
tachment, not  to  be  affected  by  changes  of  place 
or  fortune.  Her  youthful  sportiveness,  beautiful 
fur,  and  gentle  demurences  of  manner  in  after 
life,  dispose  mankind  to  regard  the  animal  with 
kindness ;  but  tbe  roost  penevafinf  attempts  to 
cultivate  her  good  dispositions  are  followed  with 
such  slight  success,  and  met  with  so  much  of  de- 
ceit and  ingratitude,  as  to  weary  the  patienoe  of 
the  moit  banevoteaL  mieaatiaoapableof  ahow» 
ing  con=ideral)le  fondness  for  an  individual,  but 
never  appears  to  confide  fully,  even  in  the  wann- 
est demonstrations  of  kindness,  iler  treacherous 
calmneaa  of  diipeailaon  needs  bat  dight  provoo»> 
tion  to  be  ohanged  to  vengeful  malignity.  When 
hurt,  or  much  alarmed,  she  is  ready  to  attack 
her  beet  benefactor  with  as  much  fury  as  a  atran- 
geCi  B^g  highly  aanaitive,  and  fcnd  of  ease, 
the  oat  evineai  little  anxiety,  ezeept  fiw  the  oon- 
tinuance  of  her  enjoyment,  and  is  ever  prepared 
to  seek  more  comfortable  quarters,  whenever  the 
conditiaa  of  her  patrons  maiy  vender  a  movement 
politic.  At  what  period  cats  became  inmates  «  f 
human  habitation^,  it  is  gtmrcely  poteiblo,  at  this 
period,  to  determine.  Beyond  doubt,  their  use- 
fuhuMS  In  destroying  rats,  mice,  and  other  small 
;  animals,  first  introduoed  them  to  notice.  The 
first  mention  we  find  made  of  them,  in  profane 
history,  is  by  Herodotus,  the  father  of  historians, 
in  his  account  of  Egypt  He  speaks  of  them  as 
diminishing  tlie  vermin  infesting  human  dmU* 
ings  ;  states  some  of  the  Egyptian  suprr-^titiona 
relative  to  them,  n*?  well  as  some  obst>r\ ationa 
upon  their  breeding,  dispositions,  <kc.  'ihc  cele- 
brated natnralist  Temminekt  in  hie  exesllsnt 
monography  of  the  genus  fdisy  adduces  strong 
reasons  for  believing  that  the  cat  was  originally 
domesticated  in  Egypt,  and  that  the  gloved-cat, 
r.mawiVnfaa  theaiotjswil^of  SeathsmAMaa 
"4%  in  all  probabilityytheoriginal  stock  of  thedSK 
mestic  cat.  Its  strong  resemblance  in  size,  pro- 
portions, &c.,  readers  this  opinion  more  aooept- 
abk  than  that  whieh  attdbutas  the  origin  to  the 
eonnioa  Bniepean.wild'Oal^  wbioii  ie  smaller,  hn 
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a  shorter,  thicker  tail,  and,  indeed,  wonM  I 
rather  to  be  the  domestic  cat  returned  to  iht  . 
savage  state,  than  its  original  stock.  Ihs  SBh>  | 
tlety  and  circumspection  of  the  esmmso  cat  an  , 
evinced  by  all  its  habits  and  movements ;  an !  ; 
the  obserration  of  this  disposition  has  ubtamed  j 
for  it  the  name  it  bears  in  most  of  the  Uvii^  ^  | 
hmgnagaBofBnrope.  In  Lstin  ttfms  sailed  ssf  |1 
tMt,  from  the  adjective  ri^ifying  cunning,  warr, 
subtle,  &c.    From  tins  liame  we  have  tbe 

Jt)ngliah  cat,  the  German  ixUzc,  the  i<  reach  eiioL,  ^  i ' 
nie  domeetio  eat  belongs  to  a  gwroa  /rfis-  | 
better  armed  for  the  destruction  of  animal  lifie  I 
than  all  other  quadrupeds.  The  short  and  p ow-  1 
erful  jaws,  moved  by  vigorous  mosolee,  are  sup-  j 
plied  with  meet  focmidaUe  tnaehant  teslh;  | 
a  cunning  disposition,  combined  with  noctor-  » 
nal  habits  and  much  ]»atience  in  pursoit.  riv^* 
them  great  advantages  over  their  prey ;  ami  ! 
their  kesn  laesrating  <iaM%  which  are  ahrafs  :! 
pioserted  in  the  most  acute  state  by  tl^  peculiar  '  j 

armnj^empnt  that  kenps  them  Concealed  wher) 
not  in  use,  enables  them  to  inflict  a  death-bluw  | 
on  thdr  victims  w^  as  randi  eertahstj  na  mm,  * 
The  catkin  a  degree,  partakes  of  all  the  atttibtttM  ! 

of  her  race, — ^lies  in  ambuph  for  bcr  prey,  and 
seizes  it  by  a  sudden  l^p, — plays  witii  her  cap-  | 
tives  before  putting  them  to  death, — and  doss  , 
net  Smit  her  duetriiotion  to  the  meee  gratiiicn  1- 

tion  of  appetite.   Cold  and  wet  are  di?nL'nH-aUe  , 
to  the  cat,  and  electricity  is  especiaUy  feared  by  ■  j 
her:  advantage  may  be  taken  of  the  latter  cir-  | 

animal    After  having  once  received  a  diock  i  , 
from  a  Leyden  vial,  but  little  apprehension  need 
be  entertained  of  the  cat  s  return  to  the  same 
place.  Of  varions  aromatic  snbetanees^eecataMf 
or  catmint,  &c.,  pum  Is  remarkably  fond ;  and  ■■ 
the  odour  of  valerian  appears  to  throw  her  int^ 
an  ecstasy  of  pleasure.   The  food  of  the  cat,  in  a 
state  of  domestication,  is  noBBSsarUy  very  vanoa^ 
but  always  of  flssh  or  fish,  if  it  can  be  obtained.  { 
A  desire  to  poBBP««  borself  of  the  latter  rirticle  of  I ' 
diet,  proves  one  of  the  strongest  temptations  to  1 1 
theft  that  the  oat  ia  espoaad  to:  in  fiu*.  It  takes 
a  very  severe  education  to  make  fasr  any  better  | 
than  a  thief  under  any  circumstances.    Thr  cnt 
is  remarkable  for  the  fetor  of  its  eructations,  as  . 
well  as  the  powerfully  ofieusive  and  phoqlraraa-  1 1 
like  odonr  of  iU  orine,  &cl  Bnt,  personslly,  it  |. 
is  [1  VC7T  cleanly  animal,  av  .idinp;  to  ^tep  in  any  I 
sort  ot  tilth,  and  preserving  its  fur  m  a  very  asMi 
condition.   Of  its  habits,  when  well  taken  care  | 
of  and  mnch  petted,  it  cannot  be  necoasary  te  ,| 
speak  here,  as  they  are  universally  known.  The 
cat  goes  with  young  for  sixty- three  daj*8,  and 
brings  forth  from  three  to  nx  at  a  litter,  which 
vemaitt  l^m*!  Ibr  nine  dajn 

OATABBOflAr-popularly  HW^ras^or/W 
ffrass.    A  small  g[enas  of  aquatic  gr»Rse»,  of  the  •  [ 
glyoeria  tribe.  ObHj  two  species  are  known,  the  ' 
aqoatic  and  the  ^aentah ;  and  they  take  Ihsir  1 1 
name  oC  calnbioia,  rfgni^ ''ibod,'*  fim  the  ; 

 ^ 
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'  kMBivliihwUdietMle  tad  »Ml«P-fowl  show  for 

their  foliage.   Their  root  k  flbrous  and  peren- 
aial;  their  culm,  in  it«  lower  part,  ig  documWnt  j 
and  strikes  ruot  at  the  joiuto, — in  it«i  middle  part, 
is  obliqae,— and  in  its  upper  part  it  erect ;  the 
yomig  leaves  and  the  portions  of  the  onlm  which 
are  covered  by  the  sheaths  of  the  leaves,  are  very 
1  tender,  aad  have  a  gwcet  liquorice  like  taste; 
I  the  leaves  are  broad  and  long,  and  termiuate 
abniptljr  tft  tha  yoint;  tiie  puddtt  it  vprigfatf 
aud  has  horizontid,  whoried,  spreading  branches; 
and  the  c^lnme«  are  unequal,  menibmnaceous,  and 
bruadij  uvatc,  and  contain  two  beardless  florets, 
'  of  Mttdi  grMtar  leBgOi  tium  tiMmidhrai^Th* 
,  aqvaiio  qiMM%  Oala&ota  aqwoioa,  grows  natur- 
ally in  Britain,  in  soch  rivulets,  marshy  ponds, 
and  other  situatiuos  as  are  usually  inhabited  by 
the  iottting  glyoeria.    II  it  ttBtd  bj  Sowerby 
I  and  Smith,  and  by  older  botanists,  A  tint  ofmtica, 
I  and  has  already  been  partly  noticed  in  our  article 
Ai&A.   It  ckweljr  resemble  the  floating  glyoeria 
,  in  gwtnJlMlnt;  ImtfUlfenltt  fhttlifflirailtb* 
;  ing  torta  of  its  panicle,  and  in  containing  only 
'  two  florets  in  ite  spikeletB,  while  glyoeria  con- 
tains from  five  to  eleven.   This  sweet  aud  deli- 
oioat  grast  tklivat  fNU  on  tome  of  the  irrigated 
mtiAiMitiftthtiidiiiitf  of  Bdinburgfa ;  and  might 
be  very  afivnntagoonsly  made  part  of  the  herbage 
1  of  all  irrigated  meaduwg. — The  greenigh  specicB, 
Catabrota  viridulay  grows  to  only  two-thirds  of 
I  the  heiglil  of  Hit  tqotfcio  qwoiet»  tad  ntnaUy 
I  flowers  abont  a  month  later. 
CATAbKFSY.    A  spasmodic 

(j[ic^ji<sp  ]>jr  some 

r^arded  as  a  species  of  tetauua  it  atfects  the 
wlidt  body,  to  at  to  nodor  it  intMivotblti  tt  if 
dead.   Tetanus  differs  from  catalepsy  in  ilt  tab* 

jects  and  causes.  Fenmlos  aro  niwt  liable  to  the 
last,  while  the  first  is  equally  produced  in  both 
seictt  hf  approprialt  ttntet.  TMaiittt  it  mott 
frequently  prodaotd  by  punctured  wounds  of 
tendinous  texturefl,  and  most  readilv  in  hot  wea- 
ther. Sometimes,  however,  it  occurs,  like  cata- 
lepsy, indeptudtnily  of  ipovndt.  Hit  tpttm  it 
more  Umited  in  ittanus ;  totnttimts  being  most 
severe  in  the  mnsclef?  of  the  faw,  producing  lock- 
jaw ;  now  it  attacks  the  muscles  of  the  trunk,  on 
the  fere  part,  and  now  the  mutolet  of  the  back 
part,  producing  curvatnrt  of  tilt  trunk  bttlc- 
wards.  Dtirinp  all  this,  the  natural  temperature 
may  remain,  the  pulse  be  perfectly  natural,  aud 
the  senses  unimpaired.  Under  the  most  active 
and  vtritd  treatmeirt,  tolamit  litt  tlwayt  bttn  a 
very  fatal  malady.— Cntalepsy  is  a  universal  spas- 
modic disease  of  the  organs  of  locomotion.  The 
body  remains  in  the  position  in  which  it  may 
haw  batttirhta  alttoktd  wilb  tlit  it,  tnd  tho 
lixnbt  preeerve  any  situation  in  which  they  may 
be  placed.  The  wnses  are  obliterated,  and  the 
mind  totally  inactive,  nothing  being  able  to 
TOOtt  tilt  patifi.  ^e  pulse  md  temperature 
remain  natnaL  The  fit  is  of  uncertain  Itngth  ; 
nooordlng  to  some  writers,  nut  lasting  more  than 
a  quarter  of  an  hour,  though  known  by  oibon  to 
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be  mndi  longer.  Tbit  dittttt  it  an  ebltinte 
one,  and  it  very  liable  to  noor,  tfven  wlitft  the  ■ 

I  patient  seems  in  the  least  ref^pcct  liable  to  a  re- 
currence. It  is,  for  the  most  part,  a  consequence  ;  j 
of  some  other  disease.  This  may  be  a  local  afleo- 
tion ;  bat  it  more  frequently  occurs  in  a  gantfaUy 
enfeebled  constitntinn,  inducf  d  by  some  grave 
malady,  or  one  which  has  been  caused  by  the 
gradual  operation  of  unobeerved  morbid  causes. 

OATALPA.  A  ■nan  gannt  of  mtgnidotnt  or- 
namental trees,  of  the  trumpet- flower  tribe.  The 
syringa-leaved  species,  Catahxt  tyrinfifoh'n.  is  a 
native  of  Carolina,  and  was  introduced  to  Britain 
in  17ia  It  attaint  a  bci|^t  of  Ibrtj  fstt  in 
America,  but  seldom  more  than  rnvm  or  eight  in 
England ;  yet  when  raised  fr«)ra  seed,  and  not 
from  layers,  it  can  rise  to  nearly  its  natural 
height  ott  our  lawnt;  aad  at  it  bat  an  upright 
stem  aad  very  superb  foliage,  it  night  figure  as 
a  iTiacmificent  fitandard  in  many  a  sheltered 
opening,  i^ext  to  the  magnolia  grandifiora,  it  is 
^  most  gorgeously  floweiiog  tica  wlildi  bat 
over  bttn  introduced  to  the  shmbberist  or  plea- 
sure grounds  of  Britain  ;  and  it  will  prow  in  al- 
most any  soil,  and  produce  a  gate  post  which 
will  last  throu|^  two  or  three  lifetiowt.  Itt 
timber  is  a  deep  ydlow,  and  probably  as  dnrablo 
as  that  of  the  locust-tree ;  its  bark  is  pmnitth  and 
l>rown ;  its  leaves  are  cordate,  about  half  a  foot 
long,  nearly  half  a  foot  broad,  and  of  a  Uuish 
oatt  of  otdoor,  and  tlM(f  ttaad  hf  tluratt  at  tlia 
joints,  and  are  not  produced  till  late  in  spring; 
and  its  flowers  are  tiibulons,  and  have  a  white 
colour,  with  purple  spots  aud  yellowish  strips 
OB  the  inside,  and  are  in  bloom  from  Juno  till 
tht  htttr  part  of  Atignst.-^Two  other  species,  C. 
lonffistima  and  C.  inirroj>ht/Ua,  have  been  intro- 
duced to  Britain;  i>ut  iiuth  are  tropical  plants 
and  tvorgroena 

OATANANCHBL  A  small  genus  of  bavdy,  or- 
namental, herbaceous  plants,  of  the  succory  divi- 
sion of  the  oompodte  &mUy.  The  azure  species, 
0.  oarMiSM,  wat  broo^t  to  Britain  from  tbt  touth 
of  Europe,  toward  the  close  of  the  16tb  ttatury. 
I  It?  rrjot  ifl  perennial ;  itF  flower  stems  grow  in 
groups  of  from  three  to  ten,  aooording  to  the 
liat  aad  strength  of  tht  root,  aad  ilto  to  the 
hti^t  of  about  a  yard,  and  ramify  into  small 
branches  adorned  with  minor  leaves  ;  it«  principal 
leaves  lie  flat  on  the  ground,  turning  their  points  I 
upwards,  and  ure  numerous,  narrow,  hairy,  and  ! 
jagged;  aad  itt  dovptrt  lutvB  a  fina  Una  ooloar,  j 

and  a  beautiful  appearance,  and  are  prodticed  in  , 
single  heads  at  the  top  of  the  stems,  and  appear  ! 
from  July  till  October.   This  plant  is  a  powerful 
ineentiva,  tad  was  Iwntrijr  vttd  in  pUHnt^ 
The  yellow-flowering  species,  Ccacmaneht  luUa,  is 
an  annual  of  about  ten  inches  in  height  ;  and 
was  introduced  from  Candia  about  the  middle  of 
tba  17th  otntoiy. 
CATAPHAGUa  See  Wma-WoBM. 
CATAPLASM    Any  kind  of  poultice  intended 
to  be  applied  to  the  suriiMe  of  the  bod/.   Cata*  i 
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plattms  are  oomxmmlj  nftde  of  DMabi,  powdm,  t 

boiled  pulp?,  &o.,  mixed  with  water,  milk,  or  ' 
6otuo  other  liquids    They  are  caUed  rinapimr 
when  mustard  forms  their  base. 

CAT  APPAN^boteaioaUy  Tirmmtiitt  Catapp(». 
An  ornamental,  fnictifcroug,  evergreen,  tropical 
timber  tn-e,  of  th-  e  imltrctura  inhe.  It  is  s  na- 
tive of  India,  and  was  introduced  to  Britain  in 
177a  It  is  OM  of  ilM  nuwt  botatifia  tnet  in 
the  world ;  and,  at  the  same  time,  possesses  con- 
siderable eoonomical  value.  Its  stem  usually  at- 
tains a  height  of  about  twenty  feet;  its  iMves 
grow  ift  bandiM  at  tho  end  of  tlie  bfudiM;  ita 
flowers  have  a  whitish  green  colour ;  and  its  fruit 
resembles  the  almond  in  both  appearance  nnd 
taste,  but  has  a  flavour  similar  to  that  of  the 
Bngliah  Albert.  The  kamels  of  tbe  fruit  yieM  a 
fixed  oil,  and  are  eaten  in  India,  not  only  as  a 
dessert,  hnt  as  a  lijrht  and  noTtriBhinfT  dirt  ;  ;iiid 
the  timber  ib  esteemed  a  valuable  kind  of  native 
wood,  and  generally  used  in  making  pikoties. — 
A  la^  subdivision  of  the  tenDinalia  genus,  in- 
cluding the  medicinal  Iwnzoin  tree,  take  the  Ca- 
tappui  for  their  type,  and  are  distinguished  from 
the  rest  of  the  genus  by  having  their  fruit  oom- 
pressed  or  much  atteniukted  at  tiie  mai^gin. 

CATARACT.  A  disease  in  the  eye  of  man  or 
of  the  lower  animals  It?  principal  feature  is  the 
opacity  of  the  crystaiime  lens,  and  the  conse- 
quent obaoaiation  or  total  loai  of  vidon.  But  in 
the  horee,  the  other  internal  parts  of  tile  eye, 
al-'o,  are  much  deranged ;  and  the  iris,  in  parti- 
cular, adheres  sometimes  to  the  lens  and  some- 
timee  to  the  eoraea,  and,  in  loine  oasea,  ao  eon- 
tracts  its  pupillary  opening  as  to  render  the  ca- 
taract scarcely  pcrceptUde.  Ontarnct  in  the  horse 
is  never  an  independent  disease,  but  occurs  in 
ooaaequenoe  of  the  inflammatory  aetton  of  oph- 
tliaimia;  and,  when  fully  formed,  is  incurable. 
The  operation  of  c.  uLhinj?  or  extracting,  which 
acts  bcnehciaiiy  lu  some  other  animals,  is  in  a 
great  meamire  rendered  nugatory  in  the  horse  by 
the  complication  of  the  diaeaae  over  other  porta 

than  the  1 'na  ;  and  even  wben  prirtiallr  snrcesB- 
ful,  it  cannot  enable  the  aniuial  to  discern  mioute 
objects,  or  prevent  him  from  always  being  very 
timid  and  easily  started.  Gataraet  in  one  ojre  of 
an  ox  \s  nnt  nf  V  ry  rare  occurrence,  and  does 
not  prevent  him  from  fulfilling  tho  ends  of  his 
being ;  and  cataract  in  both  eyes  is  much  less  fre- 
quent than  in  the  hone^  and  vendeiait  ezpedieat 
to  devote  him  immediately  to  the  shambles. 

CATARRH.  Copious  and  diseased  secretion 
of  mucus  irum  the  nuee,  mouth,  throat,  and  broo- 
ohim  of  animals.  It  Is  esoeedinglj  Tarions  in 
oxtL>nt  and  character,  but  is  aooompanied  always 
with  more  or  less  of  inflammatory  action,  find  fire- 
quently  with  more  or  lees  of  febriie  excitement ; 
ind  it  oompdies  most  or  all  of  the  diaeasee  which 
are  popularly  designated  Oolds.  Itn  vLirietic^ 
nrije,  not  only  from  degrees  and  modifications  of 
inllammatory  and  febrile  action,  but  from  the 
extent  of  iorfiwe  inflamed,  the  pavtiMttar  organs 


of  the  afl'ect<;d  orpnnF,  the  simultnnef  usncj;  c>t 
successivenesa  of  attack  in  different  parte,  and 
sometimes  the  special  character  of  the  exciiiag 
cause  and  the  eomplloation  of  action  flrem  ao- 
companying  distemper  in  the  stomach,  bowels,  or 
general  constitution.  When  it  arises  fmm  epi- 
demic or  epizootic  causes,  or  prolongs  and  exas- 
perates Itadf  telo  violent  ftmr,  H  genenllf  tshs 
the  name  of  influenxa,  and  requires  differcBt 
treatment  from  what  is  proper  in  its  ordiniiy 
fENTOS.  See  the  article  licrLosjisa.  A  genml 
but  sUghi  alfeotion  ef  the  OKtsnsHw  nmesni 
surface  of  the  nose,  mouth,  and  throat,  con- 
ptitutc?  a  common  cold,  or  catarrh  in  the  mc*$ 
general  sense ;  and  an  afifeotioa  ni  a  more  aggra- 
vated khkti  er  eoe  whieh  sinlEs  deeper  into  tts 
air  passages,  ao  as  to  produce  sensationB  of  stran- 
gulation cr  dy8fnn:';i,  becomes,  in  popiilar  lan- 
guage, strangles,  sore-throat  and  inflametl  breast, 
or,  in  technical  language,  angina  parotidea,  aa> 
gina  pharyngo-laryngea,  and  anghm  tnshcsli 
vel  broncheaiis.  Wo  ?h:ill,  in  the  present  article, 
speak  only  of  catarrh  in  the  most  general 
or  of  what  is  popularly  called  a  comnum  odd. 

The  flsnsBS  of  ealunh  in  tlw  hetae 
numerous,  and  often  exceedingly  plight  and  tri- 
vial. If  the  system  happen  to  be  in  a  repvfing 
or  morbidly  disposed  condition,  catarrh  is  ex- 
ited by  the  most  trifling  eansss;  and  «««b  whsa 
the  system  is  energetic  and  in  the  exercise  ef 
full  self-defence,  the  disease  may  be  occa«ioaed 
by  exposure  to  rain  or  unusual  cold,  by  chai^ 
of  stiMe^  clothings  or  weather,  by  neglet^  of 
grooming,  bj  sodden  oooling  after  labour,  by  ex- 
posure to  any  great  or  sudden  tranpition?  of  teni- 
perature,  or  by  the  prevalence  of  sharp 
winds  during  the  moulting  of  q>ring. 
is  flrst  indicated  by  a  thin  watery  accretion  from 
tb<'  no«!e,  and  sometimes  al?!0  from  the  eye^  T*  e 
lymphatic  glands  are  imtated  by  the  flow  of  the 
acrid  seraretiMi,  and heooma  tnnwfled and  tender; 
qpmptonatte  ftrer  follows  the  inflammatory  ac- 
tion ;  cough,  in  many  instances,  is  excited  ;  coag- 
ulable  lymph,  and  afterwards  yellow  muco-pum- 
lent  matter,  flow  from  the  nose ;  and,  in  the 
course  of  a  few  dajrs,  the  several  symptoma  eilhsr 
vanish  or  become  aggravated  into  other  and 
wor<5c  ff^rms  of  disease.  A  mere  catarrh,  viewed 
in  Itself,  is  very  seldom  an  afiair  of  any  ocHue- 
quenoej  but,  if  ne^seted, and aspaniaWy if  mal' 
treated,  it  often  induces  the  most  serious  and 
even  incurable  dipcaseg  of  the  chest  and  lungs. 

"  On  the  first  attack  of  this  complaint,"  says 
Mr.  White,  "bleeding  will  generally  be  §tmuk  an 
effectual  remedy ;  but  if  it  is  neglected  until  a 
considerable  dipcharge  has  taken  place  fT«tn  the 
nostrils,  it  seldom  proves  bench  ciaL  A  dose  of 
ftrrer  powder  is  to  be  given  every  mofring 
eveniii^  until  the  symptoms  abi^,  or  a 
erable  diuretic  effect  is  produced,  and  then  every 
second  or  third  day  only.  Sometimes  a  swelhag 
takes  phuM  in  the  parotid  glands,  MA 
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ated  immediately  behind  the  ear.  Should  no 
unumal  heat  or  tenderness  be  obaerved  in  ihoM 
swelling^,  apply  the  stiiuulatiiip;  ointment  recom- 
mended for  Btraugies;  but  if  they  fee!  hot,  are 
painful,  and  appear  to  be  in  a  state  of  active  in- 
tiammatioii^ »  |MMillioe  is  Um  bast  reniedf.  If 
the  eyes  are  inflamed  and  watery,  a  rowel  should 
bu  iuserted  under  the  jaw  ;  and  if  the  intlamma- 
tion  in  the  throat  is  so  considerable,  as  to  render 
•wallowing  ptiaflil  and  dilfioulti  &  bliiter  will 
afford  great  relief.  Hot  bran  mashes  should  be 
given  frequently,  which  wil!  nf.t  only  gerve  to 
keep  the  bowels  open,  but  will  act  as  a  fomenta- 
tion to  fho  InHatiwd  membnuM^  ataoe  fhe  bone 
win  bo  constantly  inhaling  the  vapour  which 
escapes  from  them.  Should  be  be  costive  (which 
is  not  likely  to  happen  while  he  is  taking  bran 
tmebes),  let  glysten  bo  injeoted  ooooebnally. 
The  head  and  chest,  as  well  as  the  body,  should 
W  W(_'1I  c1  itht'd,  the  legs  frequently  hand-rubbed, 
and  a  large  qiuintity  of  litter  allowed ;  by  these 
means,  ho  wUl  eoon  be  Mttofod  to  beettii.**  But 
this  is  the  proper  treotmoat  Ibr  only  mob  vio- 
lent forms  of  catarrh  as  verge  on  ot  her  and  woiric 
diacasee :  mere  extra  care  will  cure  the  majority 
ot  OMee;  mere  oonfMrlaUonees  of  stable  and 
clothing,  n  few  man  maahei,  and  n  Ibver  bnll  or 
two,  win  cure  nineteen  oases  in  twenty  ;  yet 
bleeding  ought  to  be  praoUied  whenever  there  is 
fever. 

Oatanli  in  oowe  and  oxen  ia  popoUurlj  known 

under  the  name  of  boose.  The  causes  of  it,  as  in 
the  horse,  are  multifariong  and  often  trivial ;  and 
both  the  symptoms  and  tiie  consequences  of  it 
are  praeiaely  aimilar.  Thoogb  hooae,  eepeoially 
when  accompanied  with  cough,  is  often  the  pre- 
monition of  H*?n'Mi9  and  inoMraMe  diseases,  it  is 
very  generally  treated  with  brutal  ignorance  or 
oulpdble  negleot.  A  fiurmer  bean  aome  of  hia 
cows  coughing,  perhaps  hardly  and  painfully; 
but  so  long  as  they  continue  to  take  a  fair  quan- 
tity of  food,  he  pays  no  attention  to  their  distem- 
per. Their  oongh  aeema  to  be  attended  with  bnt 
little  inflammation;  it  remits  and  retnma;  it  is 
ji-rfrmvated  by  his  exposing  them  to  cold  or  wet ; 
it  i>ecomes  hoarse  and  hard,  in  oonsoquence  of 
hiaorowding  them  into  hot  and  iU-ventihted  oow- 
honaea ;  yet,  till  it  ceases  to  be  a  principal  symp- 
tom, and  is  followofl  hy  1  if  appetite  and  begun 
emaciation,  he  does  nut  dream  that  the  brutes 
are  aeiioualy  ailing, — and  then  they  are  irretriev- 
aXlj  and  vitally  diseased  in  the  respiratory  sys- 
tem, and,  in  spite  of  all  he  can  do  fur  them,  are 
quite  beyond  remedy.  Yet  any  cold,  if  wisely 
treated  in  any  of  its  earliest  stages,  may  be 
cheaply  and  easily  oured.  Warm  hondnf^  a  ftfir 
mashes,  and  a  cough  and  fever  drink  will  usually 
succeed;  and  the  last  of  the?r>  Tomcd\fn  may 
ooiwiiit  of  one  drachm  of  emetic  tartar,  three 
drachma  of  lal^^re,  half  a  dradmi  of  powdered 
foxglove,  and  a  quart  of  pretty  thick  groeL 

Catarrh  in  sheep  has  stTnilar  symptoms  ap  in 
hors^  and  cows.   In  ail  mild  or  ordinary  cases, 


even  Uiuugh  it  attack  a  whole  flock,  and  indi- 
cate itadf  by  nasal  discharge,  it  ia  of  amdl  con- 
sequence, and  requires  no  further  treatment  than 
a  little  shelter.  But  when  it  becomes  so  viru- 
lent as  to  verge  on  bronchitis,  or  assume  a  highly 
inflammatory  obaraeter,  it  demand  inatant  at- 
tention. "  If  there  is  one  sheep  that  stays  be- 
hind or  will  not  eat,"  says  Clater,  "the  shepherd 
should  catch  ium,  and  reoiove  him  to  a  warmer 
iltnation,  and  bleed  him,  and  give  him  the  laxa- 
tive and  fever  drinks,  and  nurse  him  with  mashes 
and  hay.  If  a  sfcond  or  third  sheep  should  fail 
in  the  same  manner,  he  must  indeed  look  about 
him;  there  ia  danger  to  all,  for  the  inflamamtioii 
has  spread  itself  from  the  throat  down  the  irind- 
pipe  to  the  air-priRsages  of  the  luncrs.  and  a  very 
dangerous  duease,  called  bronchitis,  is  produced. 
He  mnat  move  the  whde  flook  to  a  more  th^ 
tered  situation.  He  must  move  them  to  a  pas- 
ture of  somewhat  different  character.  Ho  must 
take  them  from  their  turnips  or  their  hay,  and 
give  tiiem  whatever  food  bla  Ihrm  wfll  afford. 
Ue  should,  if  he  will  take  the  trouble  to  do  so 
fand  he  wmild  be  amply  repaid  f  :r  that  trouble), 
bleed  them  aU  round,  and  physic  them  all.  This 
is  strange  doctrine  to  the  farmer,  who  is  accus- 
tomed to  look  on,  and  let  things  take  their  course. 
It  is,  however,  good  advice,  and  he  will  find  it 
so,  if  he  will  but  follow  it.  Yet  let  him  not,  in 
his  determination  to  rouse  himself  to  do  some- 
thing liaten  too  mueh  to  tiie  anggeetiona  of  the 
shepherd  or  the  farrier.  Let  him  not  give  any 
of  those  ahominablp  cordial  drinks  which  have 
destroyed  thousands  of  sheep  Warmth,  housing 
at  n^t,  littering  with  eiean  atraw,  and  warm 
gruel,  if  the  animal  will  not  eat  or  drink,  are  not 
only  allowable  but  useful ;  nay,  I  would  allow  a 
little  ginger  or  a  little  ale  with  the  medicine ; 
bat  not  thoae  oomponnda  of  all  manner  of  hot 
and  iigurious  spices  which  would  kindle  a  fire  in 
the  veins  of  the  animnl,  if  it  were  not  blazing 
there  before."  —  Turtout  Medical  Olotaary.  — 
Slain^M  Vttainary  Att-^WAU^B  Tttaimary.— 
Spooner  on  iihtep. —  Youatt  on  CbMb^  Joiietf  on 
the  Horse. — Clakr's  Cattle  Doctor. 

CATCUFLY,  —  botanicaUy  SUew.  A  large 
genus  of  plants,  of  the  carnation  tribe.  Five 
species  grow  wild  in  England,  one  in  Sootiand, 
four  in  both  England  and  Scotland ;  about  one 
hundred  and  fifty  have  been  introduced  from 
foreign  countries,  chiefly  the  continent  of  Eu- 
rope, and  the  parta  of  Asia  and  Aflrioa  nearest 
Europe;  and  out  "seventy  other  species  have 
l>een  scientihcaily  described.  More  than  one- 
half  are  annuals,  a  few  are  biennials,  and  most 
of  the  othoa  an  perennial-rooted  herba.  Many 
arc  mere  weeds,  and  a  considerable  number  are 
fine  ornaments  of  the  open  border  of  the  flower 
garden.  Their  botanicnd  name  is  formed  from 
a  word  whidh  aignifiea  <aaliva;*  and  both  this 
and  their  popohur  name  of  catchfiy  allude  to  a 
frothy  viscid  moisture  which  they  exude  from 
their  stems,  and  whkh,  in  some  of  the  species. 
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is  60  atickf  M  to  retain  hold  of  iny  iilM  iriiich 

touch  it. 

The  Knj^Hsh  species,  Silent  atujlica,  is  an  an- 
nual weed  uf  hedges,  sandjr  fields,  and  dr/  pa«- 
tuTM  in  Brit^  Iti  iteni  ia  liaiiy,  and  about 
ten  inches  high  ;  its  leaves  are  oval  and  dusky 
preen ;  and  its  flowers  are  white,  and  appear  in 
J  une  and  July. — The  steinless  species,  S.  euxiulUj 
smsll,  pretty,  pevenaial-footed  herb  of 
the  Scottish  mountains,  growing  close  to  the 
ground,  and  carryin«:  one  kind  of  it  white  flow- 
ers, and  another  kind  pink  flowers,  tioui  June 
tiU  August.— The  inflated  upMoiOB,  S.  inflata,  is  a 
curious  perennial-rooted  shrub  of  the  oom-fitids 
of  Britain,  growing  about  fifteen  inches  high,  and 
carrying  white  flowers  from  May  till  St^ptember. 
— >Tho  Ive-woonded  species,  S.  quinqutvvintrat 
is  a  beautiful  annual  plant,  of  the  sandy  fields  of 
Englan-I,  abniit  fiftwn  inches  high,  and  liaving  a 
blood-tioloured  bloom.— The  conical  specif  S. 
eonica,  is  an  annual,  purple-blooming  weed,  of 
the  same  height  and  habitat  as  the  preceding. — 
The  otites  species,  *S'.  oti^e^,  is  a  curioue,  pi-rcn- 
nial-rooted  weed  of  gravelly  soils  in  England, 
growing  twelve  or  fifteen  inches  high,  and  carry- 
ing oream-otrfonred  flowers  in  July  and  August. 
—The  sea  species,  S.  maritima,  is  an  intc resting 
perennial-rooted  native  of  the  sea-shorea  of  Bri- 
tain, about  ten  inches  high,  and  carrying  white 
flowers  in  August  and  September^The  sweet- 
william  species,  S.  amuria,  is  a  beautiful  pink- 
flowcring  annual,  hni  includes  also  a  white  flow- 
ering variety,  oi  the  corn-tieids  of  i^ngiand ;  and 
H  attains  a  height  of  abont  twenty  inches,  and 
has  long  held  a  prominent  place  among  the  cul- 
tivated flowering  annuals  of  the  parterre. — The 
nodding  species,  S.  nuians,  is  an  uninteresting, 
two-finet^^  perennial-rooted  herb,  of  ealeare- 
ous  rocky  grounds  in  England. — Tki  nij^t  flow- 
ering species,  S.  noctiflora,  is  a  curious,  pink- 
flowering,  two-feet-high  annual,  of  the  sandy 
fields  of  England. — Tha  introdnoed  species  most 
oommonlj  oultiTnted  as  ornamental  plants  in 
gardens,  are,  of  annuals,  nuiscipula,  hortensis, 
reticulata,  clandestina,  vefipurtina,  virginioa, 
gallioa,  eegyptlaca,  and  puta ;  of  biennials,  bu- 
pleutvides;  and  of  perennials,  stellata,  oatholica, 
nodiflora,  tartarica,  eibiricn,  ]);irviflora,  reflexa, 
pennsylvfinica,  refria,  fimbriata,  poljphylla,  val- 
lesia,  and  ciiioruiituiia. 

CATCH  WOBK.  A  I^ind  of  irrigated  meadow, 
in  which  one  set  of  channels  act  both  as  feeders 
and  as  drains,  or  in  which  a  lower  set  of  feeders 
catches  the  water  in  its  descent  from  a  higher 
set  This  is  a  yuj  imperfect  sort  of  water- 
meadow;  and  necessarily  has  great  variety  of 
alignment  in  its  channels,  adapted  to  the  pe- 
culiar irregularities  of  the  ground  on  which  it 
is  formed.  "  To  give  directions  ibr  the  forma- 
tion of  a  catchwork,''  says  Mr.  Stephens,  "  is 
beyond  the  ingenuity  of  man  ;  for  no  two 
pieces  of  land  are  precisely  alike,  which  renders 
it  impoBsiUe  fiir  the  irrigator  to  fellow  the 


CATTERPILLAR. 

[same  plan  in  one  fisid  that  ho  ban  dona  is  sn> 

I  other." 

CATECnir  An  extmct  prepared  from  the 
wood  and  the  green  fruit  of  the  Min*o$a  c^tcku, 
and  of  several  other  tress  of  tho  same  fenlly, 
which  grow  in  the  East  Indies,  principally  ia 
Bengal.  There  are  three  sorts  of  catechus.  The 
first,  Bombay  catechu,  is  in  square  pieces,  of  a 
roddUah-browtt  ooloar,  frbhls^  of  *  nniferm  te- 
ture,  fracture  uneven,  of  a  specific  gravi^  «f 
about  1'39,  The  second,  B?ngal  catechu,  is  in 
round  pieces,  of  the  weight  of  three  or  four 
ounces^  of  a  deep  ohooclate  oohmr  itrtenudly,  and 
roeembling  Iron  rust  externally,  ni  r*  friable,  of 
the  specific  gravity  of  1*28.  The  third  k'lrA. 
catechu  in  masses,  is  in  irregular  pieces  of  two 
or  threa  oonoos,  of  a  reddish-hrown  oidov, 
ing,  homogeneous,  and  wrapped  up  in 
nerved  leaves.  These  three  Vmds  of  catechu  m 
inodorous,  of  an  astringent  taste  at  Unt,  bat, 
soon  after,  sweet  and  agreeable ;  at  least,  this  is 
the  case  with  the  first  and  last  sort.  Csteobs 
i«  one  of  the  ItcFt  astringents  to  be  found  in  the 
materia  medica,  and  likewise  one  of  the  mo^  io 
use ;  and  it  is  extensively  onoployed  in  veteriaaiy 
practice  as  well  as  in  human  medinino,  bnt  isveiy 
generally  known  among  fenieiattndw  the ahasri 
name  of  Japan  earth. 

CATERPILLAii,— botanicaiiy  Scor/nuna.  A 
genus  of  very  ourion%  hardj,  trailing  tmiMsIt, 
of  the  hedysarum  division  of  the  leguminous 
order.  Two  species,  the  smoot-'  -leaved  and  the 
acute -kaved,  were  introduced  within  the  last 
thir^-three  years,  the  former  from  the  AmU- 
peUgOf  and  the  lattw  from  Conian;  and  both 
have  a  pretty  appearance,  nix  or  eight 

inches  high,  and  carry  yellow  papilioaaoeous 
flowers  In  June  and  July.  Bat  foor  otiur  spe- 
cies, the  worm-poddod,  the  jrinkijt  the  furrowed, 
and  the  pubvillous,  were  lonjr  nt»o  intrf>duced 
from  the  south  of  Europe,  and  grow  two  &et 
high,  and  are  general  feTonritaa  in  g|svdcn  oal- 
ture  for  the  remarkable  and  very  oiirioas  appear- 
ance of  their  pods.  Thpir  flowers  are  ?inall.  yel- 
low, and  papilionaceous,  and  bloom  in  June  and 
July ;  and  their  pods  so  greatly  resemble  oslsi^ 
pillan,  that  a  parson  ignorant  of  thov  nature, 

and  seeing  them  from  a  brief  di.-tnnee,  would 
suppose  them  to  be  actual  caterpilhirs  feeding 
upon  the  plants.  The  worm-podded  and  tbs 
prioUy  speeieo,  &  mnuimlata  and  &  sMniMM, 
arc  the  most  interesting. 

CATERPIIiLAR.  The  larva  of  a  butterfly, » 
moth,  or  a  saw-fly.  The  names  caterpillar,  gruN 
and  maggot,  are  popularly  used  In  ao  todsfiaite 
and  random  a  manner,  that,  though  e^idenil,r 
depilating  three  divisions  of  larvtc,  thcycannnt 
without  great  difficulty,  if  at  aU,  be  so  defined  at 
not  to  Intnide  within  onaanother'alhnita.  Aitif 
all  bme  be  divided  into  monoaiofplions  and  het- 
cromorphous,  the  former  greatly  re?<*TnMin(r  the 
perfect  insects,  and  the  latter  toUUiy  unlike  the 
perfect  insects ;  if  Iha  hstoiomorphous  T 
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likio  the  Mspitatfle  and  capiUtte,  the  former  with- 
out distinct  scaly  heatJs,  and  the  Inttor  with  rlis- 
tiQCt  beada ;  and  if  the  capitatie  be  divided  into 
apodse,  hezapodfe,  and  hTp^faexapodsa,  the  first 
without  legs  or  prolegs,  the  seoond  with  six  scaly 
legs  but  without  prolegs,  and  tho  third  with  pi\- 
legs  and  a  variable  number  of  membranous  pro- 
legs  ;  then  the  last  of  ihew  fubdirisions,  the 
hjrperhexapodn,  is  ideBliml  wifh  caterpillars ; 
and  while  scientifically  exact,  it  so  preciBcJy  com 
prises  the  larvto  of  butterflies,  moths,  and  saw- 
fliesi,  as  almost  exactly  to  correspond  with  the 
MUM  In  wbkh  fhe  word  oilerpUfaur  h  popolailj 
understood. 

We  rauBt  refer  to  our  artiolea  Buttirh.y, 
MoTu,  and  Saw-I'lv,  fur  a  notice  of  the  chief 
genen  and  immI  miaokivToiiB  wpttHm  of  oslef^ 
pillars,  as  well  as  for  hints  respecting  the  best 
methods  of  preventing  their  devastations;  and 
shall  here  restrict  ourselves  to  a  few  cursory  en- 
looologieal  nlMtfka  iwpflQting  tho  ttruutoro 
and  habits  of  caterpillan. 

A  mterpillar,  on  its  exclusion  from  the  egg,  is 
of  comparatively  very  small  size;  but  it  has  a 
TonioioiM  appetito,  and  It  grows  rapidly  in  size. 
Its  cuticle,  however,  b  bat  slightly  if  at  all  ex- 
tensible, and  requires  to  be  cast ;  the  succeeding 
cuticle  is  also  inextensible,  and  requires  to  be 
out;  and  thin  eatido after  ontiale  it  thrown  olT, 
in  a  series  of  moulting,  till  the  creature  attains 
its  full  size,  and  is  ready  for  transmutation  into 
the  future  form  rf  its  existence.  While  an  old 
enikle  ia  faoooming  too  tight,  a  new  one  n  fann- 
ing beneath ;  nnd  when  the  former  has  fully 
served  its  purpose,  it  gradually  rends  n.!nng  the 
bnok,  till  the  animal  completely  shakes  it  off, 
nnd  appewe  with  lili  new  coat,  and  of  a  fatrger 
size.  During  the  prc^ess  of  the  moult,  the 
raterpiUar  is  sluggish  ;md  docs  not  cat ;  but 
whenever  it  is  completed,  he  resumes  his  acti- 
vity, and  displays  his  former  voracity. 

Almoet  all  oaterpillars  have  a  fleshy  body,  and 
an  elongated,  cylindrical,  and  Ftrially  nnmi!r\r 
form.  The  series  of  ooiyoiaed  rings  constituting 
the  cylinder,  amounts  to  thirteen ;  and  the  first 
of  ihb  riogi  represents  the  head  of  the  perfect 
insect,  the  second,  the  third,  and  the  fourth  re- 
present the  thorax,  and  the  remainder  represent 
the  abdomen.  On  each  side  of  the  body  are  nine 
fareatlunKVn«clif>  Tiiehead,in  most  inatanoet, 
is  more  scaly  than  any  of  the  othr-r  rings  ;  its 
mouth  is  furnished  with  a  pair  of  very  strong 
jaws,  two  fleshy  onder-jaws  with  their  two  palpi, 
and  an  nndeffipwi^  iti  two  palpi ;  and  the  head 

itself  Is  furnished  with  two  phnrt  conical  nnten- 
usB,  and,  on  ench  side,  with  six  aiinute  shining 
tubercles,  which  appear  to  be  the  rudimentai 
cfee  of  tiie  petiiMit  ineeot 

Must  caterpillars  are  covered  with  hairs,  some 
with  tubercles  or  warts,  and  a  few  are  ojvered 
with  small  spines  or  bristles.  The  hairs  or  spines 
ofall  appear  tobedeeignedibrprateotion;  theoo 
of  ona  vooiea  axn  «•  haid  and  rigid  m  wiivj 


thoee  of  many  species  prodnoe  wiens  digreM  of 

irritation,  from  a  slight  uneasiness  to  ti  pisngent 
stinging  like  that  caused  by  the  nettle;  and 
thoee  of  not  a  few,  or  perhaps  of  the  larger  pro- 
portion, enable  the  fmeole  to  protect  thenwlves 

Romewhat  in  tho  mnnncr  nf  the  hcdirohog,  or  to 
let  themselves  fall  without  ii\}ury  from  consider- 
able heighta 

All  caterpillars  have  both  legs  and  prokge, 
the  former  permanent,  and  the  latter  temporary. 
The  legs  are  horny  nnd  pointed  ;  they  constitute 
the  rudiments  of  the  legs  of  the  butterflies  which 
are  destined  to  evoive  from  the  eaterpUlart ;  and 
they  amount  to  throe  pairs,  and  are  attached  to 
the  three  first  segments  of  the  body,  or  deRtined 
thorax  of  the  perfect  insect.  The  prolegs  are 
short,  loft,  and  oonied;  they  bdong  to  merely 
the  larva  condition  of  the  insects ;  and  they  vary 
in  number,  in  the  different  species,  from  two  to 
five  pairs.  The  geometrical  caterpillars  have  two 
pairs  of  prolegis,  on  reepeotivefy  tlie  Ittt  and  the 
ninth  segmente  of  tiieir  body ;  and  the  oaterpil- 
lars of  the  common  cablm£»»?  bntttrfly,  have  five 
pairs,  on  respectively  the  sixtli,  seventh,  eighth, 
ninth,  and  twdltb  fogmenta  of  their  body.  Tho 
feet  of  pr<degs  are  circular  discs  or  suckers,  each 
surrounded  with  a  peries  of  minute,  slender, 
horny  hooks ;  and  by  means  of  these,  the  cater- 
pillan eitihor  ozpodita  tlMlr  noTemento,  or  take 
a  firm  hold  of  leaves  or  oUwr  objects  to  which 
they  wish,  for  a  time,  to  attach  their  bodies. 

Caterpillars  spin  threads  somewhat  in  the 
nuumer  of  spiders ;  some,  to  form  ndmio  eafalea 
for  proteolang  or  suqiending  their  bodies ;  some, 

to  construct  cells  and  nc?fp  ns  plrLCrg  of  retreat  ; 
some,  to  form  tents  as  places  of  inhabitation  ; 
and  wmie,  to  form  enveloping  cocoons  anmnd 
their  ohryaaHs  oondition,  or  while  they  are  in 
process  of  transformation  from  caterpillars  to 
butterflies.  The  spinneret  appears  in  the  form 
of  a  small  tube  or  protuberance  between  Uie  labi- 
um an  J  tito  fiavenioot  pair  of  linba  i  it  oonslsto 

of  alternate  portions  of  homy  and  membrana- 
ceous matter,  and  terminates  in  a  single  orifice 
shaped  somewhat  like  the  end  of  a  writing-pen  ; 
two  ducts  bring  np  tiio  liquid  iiih,  or  material 
for  the  tiiread,  from  two,  lonfr,  Rlent^er,  tortuous 
sacculi,  to  this  terminating  orificfj ;  and  these 
saoculi  run  down  the  interior  of  tiie  sides  uf  the 
oftterpOlar,  and  leorete  the  dlky  matter  in  the 
fonu  of  a  cohesive  iTincnaginous-looking  fluid, 
and  they  vary  m  length,  capacity,  and  secretive 
power,  in  the  different  species  of  caterpillars,  ao- 
oording  to  the  quantity  of  eUlcy  matter  which 
the  habits  of  the  several  species  require.  Some 
caterpillars  suspend  themselves  upon  twijrs  or 
branches,  by  means  of  a  belt  of  thuir  own  silicen 
threadi  woand  round  their  body ;  eome^  with  a 
similar  eflfect  to  the  spider,  though  in  a  difiereut 
manner,  d^oend  and  ascend  their  tiny  silken 
cables  at  pleasure ;  some  combine  in  great  socio- 
tioib  to  wcavo  tenl%  and  othen  to  conetmet  neefee 
or  haQs  or  many-eelled  «nft™"*t  for 
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TTion  inhabitation ;  some  rise  their  silken  thread 
as  oordage  for  rolling  up  large  leaves  of  pbints, 
and  bindiiig  them  into  »  aort  of  natural  tents ; 
and  Bowd'  -ihe  moet  oektmied  of  whidi  kto  the 
silkworm  caterpillars — spin  one  thread  of  enor- 
mous length  into  an  enveloping  cocoon  for  pro-  ] 
tection  of  the  pupa  transmutatiou.  See  the  ar- 
ttolet  Ooooov  Mid  CsBTtALn. 

]\f  ost  ppecipR  of  caterpillars  are  vegetable  feed- 
fTR,  ^nd  intlict  more  or  less  injury  upon  useful 
vegetation;  a  few,  as  the  gallerin,  devour  lard, 
WAX,  and  othor  hUy  suImIiiiiow;  Mid  tonw,  u 
the  caterpillars  of  the  clothes -moth,  feed  upon 
cli)th.  furs,  and  other  matter?  of  animal  origin. 
I  The  little  green  tortrix,  which  infests  the  oak, 
I  MiMliiiiflt  •trips  ttaiifee  of iMMly  all  Ut  feliage ; 

:  I  the  common  garden  caterpillars  make  gnat  de- 

:  I  vastfttion  ttpon  the  leaves  of  cabbages,  goose- 
berry-bushes,  and  other  garden  plants;  and 
mtmmm  other  epodM  livo  wholly  upon  foliage, 
and  either  damage  or  destroy  v^tables  bj  de- 

I  Touring  their  leaves.  S'»me  species  feed  upon 
I  roota^  seeds,  buds,  and  flowers ;  and  a  few  feed 
I  upon  like  ligneoat  parts  of  trees,  boring  through 
their  stems,  and  sometimes  completely  destroying 
their  youn^  shoots.  Some  restrict  themsr  Ives  to 
one  iund  of  plant ;  and  others,  as  the  caterpillars 
of  the  gardon  tigor-inolh,  ftad  ttpon  many  differ- 
sat  kintl^  Many  feedbjaight;  bntthegMater 
number  feed  by  day. 

CATHABTIN.  The  active  principle,  or  pc- 
auliar  chsniiaal  principle,  of  senna.  It  is  saline, 
ttnagyrtaBiiaHa,  dsliquesoent,  roddiih  jalloir, 

I  bitterly  nnnspdus,  and  of  a  peculiar  odoiir  Tt  ia  ] 
soluble  in  cither  alcohol  or  water,  but  not  in 
ether;  and  its  aqueous  solution  is  precipitated 
bgr  the  infusion  of  galls  or  the  sohaostate  of  lead. 
Its  medicinal  properties  are  those  of  a  concentra- 
ted infusion  of  senna  leaves  ;  &nd  when  this  in- 
fusion is  evaporated  to  dryness  and  burnt,  it 
yields  potash,  snlphato  of  potash,  magnesia,  siliea, 
and  carbonate  of  lime.   See  the  article  SsirsA. 

CATIIARTOCAKPUS.  A  genus  of  evergreen, 
medicinal,  tropical  trees  and  shrubs,  of  the  csos- 
alpiaiadlvirioaofthelegnniiiioasfttmOy.  Eight 

I    species  have  been  introduced  to  Great  Britain  ; 

j  and  five  or  six  other  species  are  known  to  botan- 
ists. The  best  known  species,  Cjistuioj  was  for- 
merly eiasied  as  a  oasria,  and  has  been  described 
in  our  article  Cassia.  Three  of  the  other  intro- 
duced species.  Humboldt*8,  Roxbarghy  and  the 
Braiilian,  also  were  formerly  inoloded  in  the 
genna  casria;  and  the  first  is  from  the  Canweaa^ 
and  grows  forty  feet  high, — the  second  is  from 
India,  and  grows  twenty  feet  hicrh, — and  th^ 
third  is  from  South  America,  and  grows  thirty 
feet  high.  The  other  introdneed  speeies  irafkom  1 
Java,  Trinidad*  Mexico,  and  Sierra  Leone  ;  and 
the  first  has  usually  a  hfic^ht  of  ahnut  t.vclve 
feet,  and  each  of  the  others  about  twenty  feet. 
The  name  eathaitoesarpnsmsani  purging  fruit," 
and  alfaides  to  tiie  medieiliai  propsrties  <tf  the 
legumes. 


f^ATKIN.  An  a.<?8emblage  of  small,  incom- 
plete, scale-like  fiuwcrs,  arranged  upon  a  raohis, 
and  growing  pendulously,  so  as  to  have  an  ap> 
peamnoe  someirhat  like  a  cat's  tail  Familiar 
cxampk's  of  it  occur  in  the  inflorr  sccnce  of  wil- 
I  lows  and  poplars.  The  flowers  of  a  catkin  ar^* 
destitute  of  both  calyx  and  corolla,  but  they  have 
a  soaMlke  biaet  which  attaches  them  to  the 
HM^is  or  common  elongated  receptacle.  Th? 
catkin  is  the  chnractpristic  of  the  large  diTT?!i.Q 
of  trees  called  amentaceous.  See  the  arucie 
AmmvACBOos  Tans. 

CATMINT, — botanically  Nep«ia.  A  genus  of 
herbaceoH'^  plants,  of  the  lip -flowered  fiunily. 
The  common  species,  Nepela  calaria^  growi  wild 
on  road  rides,  borden  of  fields,  and  moist  waHs 
grounds,  in  Gieat  Britain.  Its  root  is  perennial ; 
its  stem  is  square,  hoary,  and  between  two  sad 
three  feet  high ;  its  leaves  are  broad,  sUg^tl^  ia* 
dented  on  their  edge^  deeply  whitish  on  thiir 
under  surface,  and  wUIIA  ffsen  on  thohrnipcr 
snrfaee;  nnd  its  flnwnrs  grow  in  axillftry  crnws 
on  different  parts  of  the  stem,  and  are  white  in 
eolour,  and  nppear  firam  July  till  Seplemkr. 
This  plant  has  a  straqg  and  net  vsiy  agreeable 
odonr;  and,  on  account  of  its  being  greatly  rv! 
ished  for  both  taste  and  odour  by  oats,  it  has 
given  the  naaw  ^  catmint  to  the  whole  genoa 
About  forty  species  of  catmint  have  been  intT»> 
rincnd  to  Britain  fnitn  for('ii:rn  countries,  particxt- 
larly  from  those  between  the  Levant  and  Siberia; 
and,  with  the  ezcqptaon  of  one  hardy  annual,  ani 
one  tender  biennial,  all  are  hardy,  perennial- 
I  rootnd  herbs.  Nrarly  twenty  r>f  these  species  are 
ornamental ;  and  a  few  of  the  others  are  coriotts; 
but  none  posseM  any  noticeable  economical  vmlae. 

OATO  BABj  botanically  Hypodieerit.  A  g»> 
nus  of  hardy  hprhncenns  plants,  of  the  succory 
division  of  the  corn  poaite  order.    The  smooth  spe- 
cies, //.  glabra^  is  an  uninteresting,  annual,  y«l- 
km-flowerlng,  one-fbot-bigh  weed  of  the  sandy 
heaths  of  Britain.   The  spotted  ^  nv.  .1  and  tli' 
long-rooted  species,  //.  maculata  and  JI.  racUcaia, 
are  perennial-rooted,  yellow-flowering  weeds,  the 
Ibrmsr  of  ttie  chalky  hills  of  Bnglmid,  and  tbs  . 
latter  of  the  meadows  and  pastures  of  Great  Bri- 
tain ;  btit  lM)th  are  now  asfiornod  to  the  new  p^jMn 
achyrophorus, — a  name  wiiich  signihcs  "  Uit 
bsarar of  ehaffl**  Eight  ernine  speoiea ef  csfb 
ear  have  been  brought  to  Britain  from  foreign 
countries ;  but  they  possess  little  or  no  interest 
CAT'S  TAIL,— botanically  Typka.    A  genni 
of  hatdy,  aquatic,  reed4ike  plantib  iiasml*^  witii  I 
the  bur-reeds,  tlie  natural  oidsr  tf^j^hSam,  The 
plants  of  i}\\s  order  have  Btrong  creeping  rc^J**, 
and  long  soft  or  round  prickly  assemblages  of 
fionti  wmmbllng  catkins;  and  thsy  ahonal  in 
ditches  and  lakes  in  very  many  parts  of  the  world. 
Three  species  of  the  p'-nus  typba,  of  respectiwlr  ^ 
two,  four,  and  six  feet  in  height,  inhabit  tlie 
ditches,  pools,  and  niatahes  of  Britain,  and  tmtj  . 
btownfiowers  in  July;  and  all  arc  used,iniln 
manner  of  fseds^  for  vawfOBaeosaoMieaipmpmm  j 
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CATTLE.  Animals  of  the  domestic  ox  species. 
Our  articles  Bni.i.,  Cow,  nnd  Ox,  give  j^eneral 
views  of  respectively  tiie  male,  the  female,  and 
the  MBtmted  male  of  the  domeido  ox;  oar  arti- 
clea  Brbbdixo  and  CBOssma  diaooss  the  artificial 
methods  of  improving  the  form,  eize,  and  hrxbits  of 
cattle;  and  our  articles  Fkboiho,  Fatteitino, 
QiUBS-LurM,  PAavma,  and  Fabm-Tabv,  ahow 
how  they  ought  to  l>e  roaredi  f<^«  lodged,  and 
generally  treated.  In  the  preaent  article,  there- 
fure,  we  shall  merely  notice  the  characteristics 
and  the  aweral  1n«eda  of  Brifcish  oattik 

Tk«  J^trtnt  BrttdM  of  Cattie.^'Nxe  diversities 
observable  in  the  size,  shape,  hahit?  and  proiiiicc 
of  the  cattle  of  Great  Britain  and  Ireland,  have 
aiiaen  partly  fram  nBodflm  AirtiicialbMeding,  but 
chiefly  from  the  pcolongad  and  oombined  influ- 
ence of  climate,  soil,  pasturaj^e,  an<1  trf-neral  trt'at- 
moafc.  So  loiig  as  cattle  were  allowed  their  na- 
taial  liberty,  mimttiaiiied  and  nnmodified  by  en- 
closures, cultivation,  and  artificial  treatment,  all 
were  clean-made,  glossy,  swift  f  n  trd,  Rhy,  spirit- 
ed, and  active ;  but  when  they  became  completely 
subject  to  the  oontrol  of  man,  and  dependent  on 
him  for  food  and  ptotootiflo,  khey  lost  their  aagap 
city  and  energy;  such  as  wore  amply  supplied 
with  nutritive  food  became  plethoric,  bulky,  and 
■loggiah;  and  such  as  were  ill-fed  continued 
email  in  siie,  and  acquired  bad  ahapea,  and  lean, 
feeble,  unprodnctive  habits.  Comparatively  few 
of  them  migrate  from  district  to  fli~trict.  or  nn 
dffl^o  changes  of  climate,  pasturage,  and  arti- 
lldal  treatuMiii ;  Imt  meet  are  reared  and  fiad  for 

generation?  in  the  same  flistrict,  and  many  on  the 
same  estate  or  fiirni  ;  ami  they  conpequpntlv  re- 
tain for  ages  an  uniformity,  or  at  the  utmost  a 
naej  lindtad  divendty,  of  riae^  diap^  and  eoosti- 
tutional  qualities.  Hence,  particular  breeds  were 
formed  and  fixed  lonfj;  hefore  the  modem  period 
of  arti^ciai  improvement;  large,  strong  breeds 
pOTtade  aoma  dlatriot^  and  amaU,  weak  breeds 
pervade  others;  powerful,  bulky,  well-formed, 
and  productive  breeds  are  coextensive  with  the 
range  of  climate,  soil,  herbage,  culture,  and  treat- 
naant  beat  llltad  to  injprove  them ;  aneh  large 
cattle  as  those  of  the  eastern  counties  of  Scot- 
land are  merely  varieties  of  the  same  breed  as 
the  small  ones  of  the  Qrampian  Mountains  and 
the  Helnideaa  Idaada;  aadthe  amalkat,  Ibebleet, 
worst-shaped,  and  least  prodtiotivt  are  capable  of 
being,  in  the  course  of  two  or  three  generations, 
transmuted,  by  means  of  superior  climate,  feed- 
ing, oroariiig^  and  management,  into  aa  valuable 
cattle  as  any  of  the  best  existing  varieties. 

The  breeds  and  varieties  of  cattle  nt  present 
reared  on  British  fiunBS  are  exceedingly  numer- 
ous, and  approximate  one  another  by  a  aeriea  of 
the  nicest  and  almost  imperceptible  gradations. 
Yet,  thniigh  capable  of  nmltitudinons  clnssifica- 
tiou,  and  though  often  requiring,  for  purposes  of 
oonvenieaoe,  to  be  arranged  into  numerous  dis- 
triet  difinomi^  tiMj  oaa  be  oompvdieiiaively 


trifaated  into  five  great  gN»npB^-4ha  polled  or 

hornless,  in  Galloway,  Sufiulk,  and  Norfolk  ;  the 
crumpled-horned,  in  Alderney  and  some  parts  of 
the  south  of  England ;  the  short-horned,  lu  I>ur- 
ham,  eastern  Yorkshire,  Linoohishire,  and  the 
northern  English  counties;  the  middle-homed, 
in  Herefordshire,  Gloucestershire,  northern  De- 
von, eastern  Sussex,  Wales,  and  most  of  Scot- 
bind;  and  the  bmg^homed,  in  &ehnd,  Lanea- 
shire,  and  the  midland  oonntiea  of  England.  But 
only  in  their  native  districts,  or  on  a  few  select 
estates,  are  these  to  be  found  pure;  and  every- 
where else  thaj  are  ao  thoroughly  and  intricately 
intermixed  as  to  form  a  countless  and  bewildering 
nninlirr  fif  nutnirrel  varieties.  The  polled  >>reed 
has  existed  in  some  districts  from  time  immemo- 
rial, and,  in  particular,  is  strongly  identified  with 
Gallownj,  and  yet  may  have  oi^alljr  been  a 
mere  accidental  varietv;  the  crTimpled  horned 
breed  is  a  native  of  Alderney ;  the  short  homed 
breed  eeem  to  have  been  originally  imported 
into  the  diilriet  of  Yorkdiire  around  Hull  from 
Bome  part  of  the  western  continental  Erirepe  be- 
tween Denmark  and  France ;  and  the  long-homed 
and  the  middle-homed  breeds  compete,  among 
keen  and  numerous  disputants,  fur  the  honour 
of  beine;  the  abori^^inal  hreed  of  British  cattle. 

Mr.  Youatt  assigns  the  long-homs  to  Ireland, 
and  claims  the  middle-horns  as  the  aboriginal 
British.  « Britain,"  laya  be,  "baa  ahared  the 
fate  of  jther  nations ;  and  oftencr  than  they,  al- 
thoittrh  defended  by  the  ocean  on  every  side,  she 
has  been  uverxuu  and  subjugated  by  ferocious  in- 
raden.  Aa  the  nativea  retreated  before  the  foe, 
they  carried  with  them  sonie  portion  of  the  wreck 
of  their  property ;  and  this,  in  early  times,  con- 
sisted principally  in  cattle.  They  natuitilly  drove 
along  with  them  as  many  as  they  ooold,  when 
they  retired  to  the  fortresses  of  North  Devon  add 
Comwall<  or  the  more  mountainous  rejrion  of 
Waks,  or  when  they  took  refuge  even  in  the 
wealda  of  East  Snasez;  and  there  retaining  all 
their  prqodioos  and  customs^  and  manners,  they 
were  jealous  of  the  Ftrict  preservation  of  that 
which  principally  reminded  them  of  their  native 
country  before  it  had  yielded  to  a  foreign  yoke. 
In  this  manner  probably  was  preserved  the  an- 
cient breed  of  British  eattl'*.  Difference  of  cli- 
mate gradually  wrought  some  change,  and  par- 
tionlarly  in  tlieir  bulk.  The  ridi  paetnre  of 
Sossex  fattened  the  ox  of  that  district  into  his 
superior  size  and  weight.  The  plentiful  but  not 
so  luxuriant  herbage  of  the  north  of  Devon, 
prodaced  a  aomewlmt  amaller  and  more  active 
animal,  while  the  occasional  privations  of  Wales 
lessened  the  bulk  and  thickened  the  hide  of  the 
Welsh  ront.  As  fur  Scotland,  it,  in  a  manner, 
set  its  invadera  at  defianoe;  or  ita  inhabitants 
retreated  for  n  wliile,  and  ao<m  tumed  again  on 
their  purstiers.  They  were  proud  of  their  country, 
and  proud  of  their  cattle,  their  choicest  posses- 
sion ;  and  there,  too,  the  eatUe  ww  preeerved 
onmized  and  ondegeneratod.  Thenoe  it  Molted, 
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that  in  1>eTon,  in  Sussex,  in  Wales,  and  in  Scot- 
land, thr  cnttle  haa  been  the  same  frmii  time  iin- 
roemomdi  while,  in  all  the  eastern  coast,  and 
through  every  district  of  Britain,  the  breed  of 
cattle  degenenled,  or  at  least  lost  its  original 
chiiractcr:  it  conBiFtftl  of  a  variety  of  animals 
brought  from  every  neighbouring  and  some  re- 
mote districts,  mingled  in  every  possible  variety, 
j9t  gsasrally  oonfomiiiig  itself  to  the  ami  and 
climate.  The  slightest  observation  will  convince 
ns  that  the  cattle  in  Devonshire,  Suwex,  Wales, 
and  Scotland  are  efisentially  the  same.  They  are 
BikUMomed;  tolemble  Imt  not  extrMndiatry 
milkers,  and  remarkable  for  the  quality  rather 
than  the  quantity  of  their  milk  ;  active  at  work  ; 
and  with  aa  unequalled  aptitude  to  fatten.  They 
have  tO  the  diarMien  of  the  eeoie  breed,  ehaqged 
by  soil  and  climate  and  time ;  yet  little  changed 
by  the  intermeddling'  of  man.  We  may  almost 
trace  the  colour,  nauiely,  the  red  of  the  Devon, 
the  Sneiez, end  the  Herefivrd;  tad  wtm  when 
tte  black  alone  are  now  found,  the  memory  of 
the  red  prevails ;  it  has  a  kind  of  superstitious 
reverence  attached  to  it  in  the  legends  of  the 
oonntry ;  and  in  efanoel  eveiy  pert  of  Bootbad, 
and  in  some  of  the  mountains  of  Walee^tiie  milk 
of  the  retJ  cow  is  considered  to  be  a  remedy  for 
evwy  disease,  and  a  preservative  from  every  evil. 
Sveiy  one  who  ha*  Ind  oppottnnitiee  of  oompar- 
ing  the  Devon  cattle  with  the  wild  breed  of  Cha- 
telherault  Park  or  Chillingham  Castle,  has  been 
struck  with  the  great  reeemblanw  in  many 
points,  aotwithelaiidtaig  tibo  dttflfcrenoeol  Mloor, 
while  they  bear  no  likeness  at  all  to  ttie  eettk  of 
the  neighbourinff  country.  For  thi^se  reasons, 
we  consider  the  middle- horns  to  be  the  native 
breed  of  Gfe«t  Britain.** 

TAe  CktmuHHtiimof  Cb«lf>-The  points  whiob 
distinguish,  or  the  properties  which  constitute, 
the  beet  varieties  of  cattle,  are,  to  some  extent, 
matters  of  dispute,  yet  form  an  important  sub- 
ject of  etndy  to  every  jndidoae  ftniMtvn&d  oo^t, 
with  as  ranch  exactitude  as  pMsible,  tn  be  deter- 
mined and  understood.  Some  secondary  points 
aifect  appearanoe  and  beauty,  and  are  matters  of 
mum  taste;  other  secondary  poUts  affect  adap- 
tation to  particnlar  climates  or  raetborlfl  of  feed- 
in.?,  or  to  the  ]>urposc9  of  reppectively  the  Bhum- 
bles  and  the  dairy,  and,  lu  some  iuatanceb,  uan 
he  determined  on^  by  patient  tniinitlgntion  nad 
trial;  and  all  the  primary  points  affect  constitu 
tion,  healthiness,  economy,  and  productiveness, 
and  occur  in  all  possible  varieties  of  good  cattle, 
nad  nay  bo  ngntded  m  tihe  mere  iadioatioae  of 
established  natural  laws,  so  that  they  ought  to 
be  distinctly  known,  not  only  in  fnll-prrown  and 
&ttened  oatUe,  but  in  young  and  lean  beasts,  by 
every  men  who  bayi,  kee|ie,  or  edit  ttve-otodk. 
Were  a  m^  general  observer  to  look  upon  a  fat 
ox  of  jM'ime  character,  he  might  admire  its  fine 
outline,  the  tint  of  its  colours,  the  plumpness  of 
ita  body,  the  iuooUmen  and  gloeaiaeii  of  ite 
ekia,  the  gentle  espfeiisea  of  ite  ooant^ienoe, 


and  the  loft  end  eushiony  yielding  of  ite  iedb  te 

the  prossure  of  tht>  hand;  l)nt  he  cntild  f  rio  no 
idea  of  the  constitutional  character  whence  these 
propertiee  have  evolved ;  he  would  wonder  l»  U 
told  that  a  judge  can  know,  from  its  mere  aspect, 
whcthL-r  the  ox  be  in  gor.d  ur  in  bad  health, — froia 
its  colour,  whether  it  be  uf  a  mixed  or  of  an  unmix- 
ed breed, — from  its  expression,  whether  it  be  a 
quiet  iiMder,—ead  frmn  thenatoreof ttefleshyi^ 
ther  oT  not  it  have  arrived  at  maturity ;  and  h« 
prolwbly  might  have  difficulty  in  believing  that,  by 
the  mere  touch  or  handling  of  the  animal,  a  judge 
can  readyy  neoerteia  the  ^pality  of  ite  AbA,  ead 
cKtimntc  the  degrer  of  ease  and  rapidity  with 
whicli  )t  fattened,  and  foretell  the  prol)abIe  quan- 
tity uf  fat  which  will  be  found  in  the  interior  wf 
the  onrenee*  Were  a  geaenl  eheeim  elee  te 
look  upon  a  lean  ox  of  precisely  the  same  breed 
as  the  fat  one,  he  might  think  its  outline  an- 
gular and  coarse,  and  pronoanoe  its  body  te 
be  a  ragged  ekeletea  oovered  with  a  taagVi  Aie 
and  disagreeable  hair ;  white  a  Judge  oaa  iSwm 
the  points  of  the  lean  ox  as  readily  as  those  of 
the  iat  one,  and  can  anticipate,  in  aooordasce 
with  them,  the  oonditioa  whieh  the  anfaad,  if 
properly  breated,  will  attain. — In  the  artide  oa 
Brsidivo,  we  glanced  at  the  characteristics  of  a 
beau  id^  ox,  as  an  index  of  a  tneeder*s  aims; 
and  BOW  we  must  gbaoe  at  the  eharaeteoMee  «f 
good  existing  oxen,  aeeii  fades  of  a  stock-fannert 
rules  of  selection  from  among  the  oleaeiied  breeds 
of  Britain. 

One  entjjeet  of  eoMiiiwHea  h  parity  of  breed, 
point  is  of  emnD  importaaoe  oa  ite  em 

account;  yet  it  posse«iHe«»  much  practical  value  as 
an  index  of  known  tendencgr  to  fatten ;  for  wL«fl 
na  OS  to  eieeeiaSned  to  hoof  unmixed  deeoent,  be 
mutt  be  regarded  as  possessing  exactly  the  aver- 
nj^e  fattening  tendency  of  the  I  rced  to  which  he 
belongs.  The  colours  of  a  pure  breed,  partial- 
larly  aronnd  the  eyes  and  on  the  bald  skin  of  the 
n»9e,  whatever  the  sp^ial  oeieaie  may  be,  an 
always  drfinit^"  and  withont  ?pM-it'?  ,  and  the  horns 
in  some  pure  breeds  are  wholly  white,  in  otbeti 
tipped  with  black,  and,  in  ail  the  iung-borved 
and  an  the  ahorUMeaed,  eoMoth,  email,  tapaii« 
and  sharp-pointed.  In  the  short-boms,  for  ex- 
ample, the  colour  of  the  ^vody  h  cither  entirely 
white  or  entirely  red,  or  predominatingly  white 
er  pveAnniBntiBgly  rod,  nad  the  tint  areaad  the 
eyes  and  on  the  bald  skin  of  the  noee  is  ahrayt 
a  rich  crLani  colour ;  and  in  the  Ayrshire  breed, 
the  colour  of  the  body  is  a  mixture  of  unbleaded 
■ad  vnrloaaly  iiaed  qwle  of  white  tad  re4iad 
the  tint  around  the  eyes  and  on  the  bald  alia  of 
the  nose  is  generally  black  or  cream  c<ilour 

The  outline  of  a  prime  fat  ox,  of  whatever 
breed,  ^iproaolieo  a  parallelogram.  Ihe  tai, 
fn»ra  the  top  of  the  shoulder  to  the  tail,  is  straight ; 
the  tail  falls  perpendicularly  from  the  line  of  the 
back ;  the  buttocks  and  twist  are  well  liUed  oat; 
the  bfUket  projecte  to  a  Hue  diopfed  ftem  Ihi 
middle  of  the  neok;  tfw  hci|f  to  k^ltadiMyVy 
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•traight,  tnd  laterally  round,  «nd  filled  at  (be 
flanlts ;  the  ribs  pr  ject  horizontailj,  and  atrif^t 
angles  to  the  bock  ;  the  hook?  arc  wide  and  flat ; 
the  rump,  from  the  tail  to  the  hooks,  is  flat  and 
weltfiltod ;  the  qfurter,  fipom  the  itob^Miie  tp  Iho 
hook,  is  long ;  the  loin-bones  are  long,  broad,  jflat, 
and  well-filled ;  the  space  hetwet' n  the  hooVs  and 
the  ehort-ribs  ia  rather  short,  and  well  arched 
over,  in  its  posterior  part,  with  a  thiokawis  of 
he^;  the  space  from  the  loin  to  tho  shoulder- 
blade  is  nearly  of  one  breadth  ;  the  space  from 
the  shoulder-blade  to  the  front  of  the  shoulder 
eomowhaft  iapen  or  eoniraote;  tte  aeek-vein,  in 
completion  of  the  line  from  the  neck  to  the  bris- 
ket, is  well  filled  forward;  thn  c^verinj;^  on  the 
fthouider-blade  is  as  fall  out  as  the  buttocks ;  and 
the  middle  ribe,  in  oompletioa  of  tho  lino  from 
the  shoulders  to  the  buttodcs  slong  tbo  projec- 
tion of  tlie  outside  of  the  ribs,  are  whII  filled. 

The  bones  of  a  prime  ox  are  flat,  swaU,  and 
hard;  and  oonstituto  an  imporlont  point  for 
directing  a  judgment  of  lean  cattle.  A  round 
thick  bone  indicates  both  slow  fpf  ^int^  nnd  infe- 
rior fieah  i  but  a  bone  which  appears  Hat  when 
secB  OR  a  ridevtsw,and  narrow  when  seen  either 
'  from  behind  or  from  before,  indioetee  rapid  feed- 
.  ing  and  superior  fli  3h.  The  bones,  regarded  in 
{  the  aggregate,  are  small-grained  and  hard,  and 
oonstitnto  a  small  proportion  of  the  balk  and 
I  wal^t  of  the  caroase.  The  bones  of  the  head 
!  nre  fine  and  clean,  find  are  covered,  not  with 
I  masses  of  fat,  but  only  with  skin  and  muscle : 
and  the  forearm  and  the  hook  ars  also  oban  and 
ML  of  mntele.  The  neck,  unlike  that  of  the 
sheep,  has  no  effect  on  the  strength  of  the  epine  : 
and,  contrary  to  the  configuration  of  a  prime 
sheep*s  neck,  it  is  small  ftom  tho  back  of  the 
head  to  the  middle  of  the  neck. 

T!ii>  eye  of  a  prime  is  elixir,  calm,  and  pro- 
minent ;  and  is  always  attendant  on  fine  bone, 
•nd  nicely  indioatiTe  of  good  breeding.  A  dull, 
heavy  eye  decidedly  indicates  slow  ieeding ;  a 
rollinrr  eye,  showing  much  white,  is  expressive  of 
a  restless  and  capricious  disposition,  and  indi- 
catlre  of  nnsteady  and  somewhat  diffienlt  feed- 
ing; and  a  calm,  complacent  eye  is  expressive  of 
I  H  ivvf-et  and  patient  diBposition,  and  indicative 
,  of  iteady,  rapid,  and  kindly  feeding.  A  clear  and 
t  flbefrfnl  ^re  Moompanies  good  health;  and  a 
I  dull,  heavy  eye— ^  a  different  owt  from  the  eye 
of  constitutional  phlcgtuatic  dtilnesa — indicates 
the  probable  existenoc  of  some  internal  lingering 
1  disease. 

I  The  skin  of  a  prime  ox  affords  a  criterion  of  a 
seemingly  fanciful  kind  to  the  uninitiated,  but  of 
I  perfect  certainty  and  great  moment  to  a  judge, — 
I  the  oriteritm  which  is  technically  and  emphati- 
'  cally  called  tke  Umeh,  "The  touch,*'  says  Mr. 
Dickson,  '*  may  be  good  or  bad,  fine  or  harsh,  or, 
ai  it  is  often  termed,  hard  or  mellow.  A  thick, 
Srm  skin,  which  is  generally  covered  with  a  thick 
set,  hard,  short  hair,  always  tonehes  hard,  and 
indicate  %  bad  liBedor.    A  thin, 


skin,  covered  with  thin,  silky  hair,  being  the 
opposite  of  the  one  jnst  deeoribcd,  does  not.  how- 
ever,  afford  a  good  toufh.  8uch  a  skin  is  indi- 
oitive  of  weakness  of  constitution,  though  of 
good  feeding  propertiee.  A  pwfeet  touch  will  bo 
found  with  a  thick,  loose  sUn,  floating,  as  it 
were,  on  a  layer  of  poft  fat,  yielding  to  thp  Iri^t 
pressure,  and  springing  back  towards  the  fingers 
like  a  pieoe  of  soft,  <£lok  ohamdt  leather,  and 
eorered  with  thick,  glos.sy,  soft  hair.  Such  a 
collection  of  hair  looks  rich  and  beautiful,  and 
seems  warm  and  comfortable  to  the  animal.  It 
is  not  nnlifco  a  bed  of  fine  soft  mom;  and  henoo 
such  a  skin  is  ftoqnently  styled  '  mossy.'  The 
sensation  derived  from  fpeliup  a  fine  touch  is 
pleasurable,  and  even  delightful,  to  an  amateur 
of  breeding.  Ton  cannot  kelp  liking  the  animal 
that  possesses  a  fine  toooh.  Along  with  it  is 
Cfcncrtillv  nssociated  a  fine  •'ymTnptrical  form,  A 
knowledge  of  touch  can  only  be  acquired  by  long 
practice ;  but  after  having  acqaiied  it,  It  is  of 
itself  a  sufficient  means  of  jnd^ng  of  the  feeding 
quality  of  the  ox  ;  because,  when  present,  the 
properties  uf  symmetrical  form,  fine  bon^  sweet 
disposition,  and  purity  of  Uood  are  thi  general 
accompaniments." 

A  pr  1  ill  ox  ""hows  a  fair  proportion  hetwpon  the 
extremities  and  the  body,  and  a  symmetry  of 
parts  and  members  among  the  extremitiesL  The 
head  is  small,  and  appears  as  if  ea^y  carried  on 
the  nuck  ;  the  face,  from  the  eyes  to  the  tip  of 
the  nose,  is  long ;  the  skull  is  broad  across  the 
eyes,  contracts  but  little  abovtt  them,  and  oottp 
siderably  tapers  below  them  to  the  nose ;  the 
nmzzle  h  fine  and  small,  and  the  noptrila  large ; 
the  crown  of  the  head  is  flat  and  strong;  the 
horns,  whatever  be  the  dirsotion  of  th^r  growth, 
protrude  horiaontelly  from  the  sides  of  tho  orowu ; 
and  tho  ears  arc  large,  somewhat  erect,  consider- 
ably thin,  and  somewhat  translucent.  The  neck 
is  light,  and  tapers  from  the  front  of  the  riioulr 
dcr  and  neck-vein,  with  a  gradual  rise  from  the 
top  of  the  shoulder  to  ihc  hrrid.  The  legs  l>olow 
the  knee  are  clean  made,  and  rather  short  than 
long ;  and  they  stand  wide  Munder,  and  seem  m> 
placed  as  most  easily  and  efiectually  to  support 
the  whole  weight  of  the  body.  Tho  tail  is  com- 
paratively thick,  in  indication  of  a  strong  spine 
and  great  weight }  and,  in  moot  good  iwitenceOj 
it  terminates  in  a  large  tuft  of  long  heir* 

A  prime  ox  r  the  shambles  has  comparative 
bulkiness  in  the  members  and  parts  whose  flesh 
is  of  chief  Talnow  '*Tho  position  of  the  flesh  on 
the  carcass,"  remarks  Mr.  Dickson,  "  is  a  great 
consideration  in  judginir  of  the  ox,  the  flesh  on 
the  different  parts  being  of  various  qualities. 
That  part  called  the  sparo>rib  in  Edinburgh,  and 
the  fore  and  middle  ribe  in  London,  the  loins, 
and  the  rump  or  hockbone,  are  of  the  finest 
quality,  and  are  generally  used  for  roasts  and 
steaks.  Consequently,  the  ox  which  OMrries  the 
largest  quantity  of  beef  on  these  points  is  the 
most  valuable.  Flesh  of  fine  quality  is  aetoaUy 
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i   of  finer  texture  in  the  fil»re  than  coarse  flesh  ;  it 
I  also  ooQtains  fat  in  the  tissue  between  the  fibres. 
I  This  ftrrangement  of  ftt  mod  lean  gives  «  ridi- 
neM  and  dulicacT  to  the  flssh.   The  other  parts, 
'    though  not  all  of  the  «amo  *|nfility,  nro  n^ed  fur 
salting  and  makiDg  soups,  and  do  out  futch  so 
I   high  a  price  as  the  puts  just  desoribed.  A  fidl 
I    twist  liuing  the  division  between  the  hams,  called 
'    the  'closing,'  with  a  thick  layor  of  fat,  a  thick 
flank,  and  a  full  neck-vein,  are  general!/  indica- 
tive of  tallow  in  the  interior  of  the  eareass ;  but 
it  frequently  happens,  th^t  -ill  these  symptoms 
of  laying  on  internal  fat  fail.    The  disposition  to 
lay  on  internal  fat  altogether  depends  on  the  na- 
ture of  the  in^vidaal  eoBilittttion ;  Ibr  It  b  often 
observed,  that  those  in^viduals  which  exhibit 
gpreat  fattening  points  on  the  extori or  do  not  fill 
with  internal  £at  so  well  as  others  which  want 
these  points.  On  tiie  oontrary,  thin-made  oxen, 
irith  flat  ribs  and  large  beilies»  very  frequently 
produce  large  quantities  of  internal  f;it  Tlio 
first  part  which  shows  the  fat  in  a  feeding  ox,  is 
the  point  or  top  ctf  the  niinpi  wliieh,  in  high- 
bred animals,  is  a  prominent  pmnt  sometimes 
it  protrudes  too  much,  as  tho  mass  of  fat  laid  n 
these  is  out  of  proportion  to  the  lean,  and  tliere- 
ligire  useless  to  the  oonsttmer.  This  is  the  part 
which  frequently  misleads  young  or  ineiperi- 
enced  judgt'^  in  the  true  fatness  of  the  ox,  be- 
cause fat  may  be  felt  on  this  part*  when  it  is 
very  defldent  on  most  of  the  other  points.  The 
parts,  on  the  other  hand,  which  are  generally 
}    the  last  in  boin^  covered  with  flesh,  are  the  point 
of  the  shoulder-joint  and  the  top  of  the  shoulder. 
If  these  parts  are,  therefore^  lidt  to  be  well  oov- 
ered,  the  other  and  l>etter  parte  oC  the  animal 
may  be  considered  ripe.    Riponc^^  of  condition, 
however,  can  only  be  rightly  ascertained  by  hand- 
ling, for  there  is  a  great  differenee  between 
apparent  uid  real  &taess  of  an  oz.  The  flesh  of 

1    an  apparently  fat  ox  tn  the  eye,  innv,  nn  being 

I handled  by  a  judge,  feel  louse  and  flabby  ;  bat  a 
truly  &t  ox  always  twis  *hard  fat.*  With  such 
the  butcher  is  seldom  deceived  ;  while  loose 
;    handlers  give  no  assurance  of  killing  well/' 
j      Polled  dtUle. — ^The  polled  or  hornless  breeds  of 
I  oatlle  are  idfcher  jointly  aboriginal  in  Britain 
I   with  the  raiddle>horn8,  or,  as  already  hinted, 
j    they  are  more  probably  the  ofTspring  of  an  an 
cient  accidental  variety.    They  have  existed 
from  time  immemorial  in  Galloway ;  they  have, 
for  a  very  long  period,  been  favourites  in  various 
I    districts  of  the  east  and  south-east   f  Scotland, 
particularly  in  Aberdeenshire  and  Forfarshire ; 
I  tiiey  have,  for  upwards  of  a  century  and  a  half, 
I   t>eeik  sent  in  great  numbers  from  Qalloway  fiur 
]    into  England,  especially  to  tliu  cnunties  of  Nor- 
folk and  Suffolk ;  and  they  arc  in  high  esteem, 
throughout  many  i»irts  of  both  Scotland  and 
I  England,  for  their  large  else,  the  firmness  of 

I  their  flesh,  and  the  readiness  of  their  dippotjitinn 
I  to  latten.  They  are  generally  designated,  in 
:  Scotland,  dodded  cattle  and  humble  cattle,  or 

J   


familiarly  doddies  and  humlics.  The  principil 
varieties  or  breeds  of  them,  or  those  which  ar« 
meet  distinetivety  known  in  the  market,  are  the 
Buchan  doddies,  the  Angus  humUes,  the  QsHo- 
ways,  the  SuflTolks,  and  the  Nurfolks. 

The  Buchan  or  Aberdeenshire  doddies  are  gen- 
erally symmetriesL  XIV.  Fig.  i.  Hkw 
back  is  straight,  but  has  the  rump-top  and  tk> 
tail-head  rather  tfK>  much  elevated.  The  rilii 
have  a  roundish  outline,  and  are  a  little  dat 
near  the  badcbone.  The  ride-view  is  pretty  m> 
tangular ;  but  the  brisket  is  deeper  than  the 
flank,  and  the  rump-top  and  tail-head  are  higlitr 
than  the  baek  and  the  shoulder-tops.  The  beck, 
as  seen  from  above,  la  a  litUe  too  nanow,  aa^ 
from  the  hooks  to  the  shoulder,  is  wedge- shjiped. 
The  eye  is  good  ;  the  touch  is,  in  general  good; 
the  bones  are  strong  and  weU-set  j  and  the  flesh 
is  weU  developed  hi  tiw  meet  valuable  parts. 
The  colour  is  generally  black,  but  sometimes  red, 
dun,  and  brindled,  with  scarcely  any  white.  A 
well-fed  ox  of  this  breed  osuidly  attains,  at  four  ' 
years  of  age,  a  weight  of  between  00  and  60 
stonee ;  but,  in  favourable  circumstances,  it  at- 
tains a  weight  of  between  7'»  and  80  stones;  and, 
in  some  instances,  it  attains,  at  five  or  six  yean 
of  age,  a  weight  of  100  stones.  This  bcsed  find 
their  way  into  every  part  of  the  south  eC  Sost- 
land ;  and  their  l>eef  is  of  fine  quality,  and  ad^t- 
ed  either  for  the  home  market  or  for  shippiDg. 

The  Angus  humties  have  external  dnmeHit 
intermediate  between  those  of  tike  Buchan  dod- 
dies and  those  of  the  GnTlowavs ;  and,  probaWt 
by  means  of  a  cross  with  the  latter,  they  han 
Iwen  mueh  improved  from  what  they  onee  wm 
They  extend  over  all  Forfarshire,  all  Kincardiite- 
siiire,  a  lar^e  portion  of  Aberdcen?hTre.  and  ran-j 
parts  of  Fifeshire ;  and  large  droves  of  them  are 
aonwilly  sent  to  tlie  south  of  SooUsnd  and  to  Eng- 
land, and  are  generally  confounded  in  the  latt«r 
conntry  with  Galloways.  They  have,  for  some 
time  past,  been  constantly  under  a  course  of  im- 
provement ;  and  they  are,  at  present,  so  tuttm 
being  a  fixed  or  flnUhed  breed,  that  the  propa- 
gators of  them,  even  in  Forfarshire  mnnot  al- 
ways depend  on  the  precise  points  of  the  parents 
being  perpetuated  in  the  offspring.  The  back  <tf 
mr)3t  of  them  is  a  little  depressed  over  the  Mm; 
tliL"  rump-top  and  the  tail  hend  are  rather  too 
high ;  the  shoulder-top  is  a  Uttle  below  the  Use 
of  level ;  the  buttocks  are  too  thin ;  and  the 
brisket  is  not  suffloiently  (forward.  Hm  bsif, 
viewed  either  in  front  or  in  rear,  ik  too  narr^K 
— ^the  hook-bones  not  being  broad  enough,  th« 
ribs  flattish  at  the  back,  and  both  Uie  hind  legs 
ai^  the  fore  legs  not  stiflleiently  asunder ;  sad. 
viewed  from  above,  it  is  somewhat  wedge-«h»ped, 
the  breadth  across  the  shoulder  being  less  than 
that  across  the  hooks.  The  legs  are  well-booed  , 
and  of  moderate  length ;  the  mmtde  fe  lalhtr  : 

ennrpc  :  the  eye  is  good  ;  the  ears  are  ruthf  r  X':v 
thick  and  hairy  ;  the  head  is  tufted  with  hair 
and  pretty  well  shaped ;  and  the  neck  is  rather 
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too  small  at  the  junction  with  the  bead,  and  docs 
not  carry  the  latter  vrith  sufficient  gracefulness 
and  ease.  Tba  luur  to  Awtt  Md  smooth;  the 
hide  is  thickish ;  and  the  touch  has  a  medinm 
character  lietween  soft  and  harth.  Some  indi- 
Tiduals  are  wholly  or  almost  wholly  bkck ;  some 
are  iMmvatliiigly  black,  but  havo  a  hiw  dead-white 
pp  its  on  the  face  and  the  belly  ;  some  are  yellow- 
red  ;  and  some  have  a  dnl!  ami  rich  fuie  of  dark 
red.  The  disposition  is  i^uiet ;  aud  the  tuudeucy 
to  &tten  rather  ilov. 

The  Hallo^vav  cattle  were,  till  quite  a  recent 
period,  a  mixture  of  polled  and  horned  varieties  ; 
aad  they  have  eventually  become  wholly  polled, 
attDply  by  the  Tf||eotioo  of  homed  indiTiduali  in 
propagation.  Small  or  rudiraental  horns  still 
occasionally  appenr  in  the  breed  ;  liut  they  have 
the  curious  character  of  being  attached  only  to 
the  skin.  The  GaUowaye,  though  soaroely  dis- 
tingtiifihable  from  the  best  or  most  improved  in- 
dividuals of  the  Angtis  humlies,  ar*',  as  a  whole, 
a  decidedly  better  breed ;  and,  at  the  same  time, 
they  have  purity  of  blood,  and  ttoadUy  tranemit 
their  points  from  parent  to  offspring.  They  are 
abo  of  finer  qiiality  than  the  Buohan  doddies, 
though  usually  inferior  to  them  in  weight ;  and 
while  the  latter  are  well  adapted  Ibr  strong  ship 
beef,  the  former  are  excellently  suitc  l  f.  r  the 
shambles  of  the  retail  butcher.  The  Galloways 
are  spread  over  all  W'igtoushire,  all  Kircudbright- 
diire,  the  Mmtheni  pari  of  Aynhir^  and  a  ooa- 
siderable  part  of  Dumfries-shire.  But  by  fiur  the 
greater  number,  when  two  or  three  years  old,  arc 
driven  away  from  the  land  of  their  birth  to  be 
fcttened  oo  the  pastuxet  of  Noriblk  and  Saflblk, 
and  then  sold  in  the  market  of  Smithfield  under 
the  name  of  Norfolk  Scots.  They  constitute  up- 
wards of  one-third  of  all  the  oitUe  of  Smithfield 
tnm  Hareh  till  July;  and,  when  in  thorough 
condition,  or  what  is  technically  crJlo^I  '  hard 
fat,'  they  are  highly  esteemed  by  the  T.dttdon 
butchers. — ^The  back  of  a  true  Galloway  is  quite 
straight  and  levd,  or  at  least  hat  its  dioalder-top 
nearer  the  level  than  the  Angus  humlies.  The 
ribs  are  well  rounded  ;  and  the  quarter  is  longer 
and  the  loins  more  shortly  ooupled,  than  in  the 
Angus  breed.  The  brisket  is  wdl  furward,  and 
the  buttocks  are  well  filled  down  to  the  bock  ; 
BO  that  the  whole  body  b:is  the  appearance  of 
being  deep.  The  buttocks  are  round,  the  back 
aerosi  not  flaifc  bat  ronnded,  and  the  breast  Aill 
and  expaadeds  so  that  the  body,  when  viewed 
either  in  rear  or  in  front,  is  broader  than  that  of 
the  Angus  humlies.  The  breadth  of  the  hooks 
aleo  is  carried  ftrward  to  the  shoulder  more  than 
in  the  Angus^ee  as  to  render  the  outlin  i  loru 
rectangular,  as  eeen  from  above.  The  head  is 
better  set  on  the  neck  than  in  the  Angui^  but  is 
imtber  huge,  and  haa  a  eoarie  appearanee.  The 
mo^e  is  not  good ;  the  eye  is  dvU,  ahowB  no 
white,  and  indicates  sullenness ;  the  cnrs  aro> 
Uuok  and  hairy ;  and  the  head  is  crowned  with 
ft  mtfier  large  semispherieal  knofa^  tufted  with 


hair.  The  legs  are  strong  and  short,  and  they 
are  more  deeply  enveloped  with  the  carcass  than 
those  of  almost  any  other  breed.  The  ekin  is 
well  protected  with  soft  longish  hair,  and  the 
touch  is  mossy  and  good.  The  jtrcvailinc^  colour 
is  biack,  with  sometimes  a  line  of  a  dull  dusky 
hne  nuuting  akng  the  baok. 

The  polled  cattle  of  Norfolk  seem  to  have  gra- 
dually superseded  a  middle-horned  breed  of  simi- 
lar character  to  that  of  the  Devons ;  yet  though 
generally  and  highly  preforred  fbr  fattening,  they 
are  far  from  being  the  only  cattle  of  the  county. 
They  are  strictly  descendants  of  the  Galloways ; 
yet,  while  retaining  the  form  of  that  breed,  and 
superior  to  them  in  siae,  thej  have  Tery  obeenr- 
ably  lost  some  of  their  excellencies.  They  are 
taller  than  the  Galloways  rather  better  milkers, 
and  capable  of  accumulating  a  greater  load  of 
fledk ;  but  they  are  thinner  in  the  ehitte,  flatter 
in  the  ribs,  loiter  in  the  legs,  more  difficult  to 
fatten,  and  somewhat  inferior  in  the  quality  of 
their  beef.  Most  are  red  in  colour,  but  some  are 
btook ;  and  others  have  mixtures  of  red  or  Uaek 
with  white,  aad  possess  a  peenllar  goldeii-coloiircd 
circle  around  the  eye. 

The  polled  cattle  of  Suffolk,  {Plate  XJX.  Fig. 
1.)  are  sJso  deseendants  of  the  Galloways;  bat 
they  are  broader  and  rounder  in  the  body  than  the 
Norfolks,  shorter  in  the  leer,  more  wisily  fattened, 
and  usually  attain  a  greater  weight.  They 
very  neariy  resemble  the  Angus  hnmliee  in  most 
external  characters  exoept  site.  A  description 
of  those  which  existed  nearly  a  century  ago,  says 
that  they  had  a  dean  throat,  with  little  dew- 
lap, a  snake  head,  thin  and  short  legs,  the  ribs 
springing  well  firom  the  centre  of  the  back,  the 
carcass  large,  the  belly  heavy,  the  backbone 
ridged,  the  chine  thin  and  hollow,  the  loin  nar- 
row, the  odder  square,  targe,  loose,  and  ereaaed 
when  empty,  the  milk  veins  remarkably  large 
and  rising  in  knotted  puffs  "  The  prevailing 
colours  are  dun,  red,  red  and  white,  brindled, 
and  oreamy  yellow.  Most  of  the  boll  calves, 
however,  ar*  f  I  forvealfor  the  London  market; 
and  nearly  all  the  heifers  are  reserved  for  the 
dairy,  for  the  supply  of  London  with  butter. 
Many  and  wondrous  etatements  have  been  made 
respecting  the  milking  properties  of  the  Suffolk 
cow  ;  but  most  of  these  are  wild  exaggerations, 
and  such  as  are  true  ought  to  point  rather  to  the 
Inzorianee  of  the  pastures  than  to  the  exoellenoe 
of  the  breed. 

Cru  mjiltd^ Homed  Cottle. — ^The  crumpled-horned 
or  Aldemey  cattle  are  constantly  imported  to  Bri- 
tain from  the  Qiamiei  Idaada,  Koiman^,  and 
adjacent  parts  of  the  Frenoh  oontinent ;  yet 
thotifrh  brought  from  so  many  districts  are  al- 
ways popularly  called  Aldemeya.  They  are  some- 
what eactensively  difltased  in  Hampdiire;  bat 
th^  exist  in  other  British  districts  only  in  gen- 
tlemen's jrark?  and  pleasure-grounds,  and  they 
seem  ill  adapted  to  the  climate  of  Scotland  or  of 
the  extreme  north  of  Enghmd.  Th^  are  small 
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in  size,  very  iU  shaped,  and  altogether  deBtttiite 

of  some  of  the  hut  puints  of  cattle  charncter ;  but 
their  nillk  is  Burpassingly  rich,  and  yklde  more 
batter  ia  proportion  to  quantity  than  that  of 
any  other  kind  of  cows ;  and  partly  on  this  ao- 
cuunt,  partly  fur  ftahioa's  sake,  they  are  gen- 
erally esteemed  as  occupnnts  of  fine  parks.  Mr. 
I'arkinson,  speaking  somewhat  exaggeratingly, 
says,  "  They  are  of  as  bad  a  form  as  can  possibly 
be  described;  the  bellies  of  many  of  them  are 
four-fifths  of  their  weight;  the  neck  is  verytliin 
and  hollow ;  the  shoulder  stands  up,  and  ia  the 
highest  part ;  they  are  hollow  ftnd  narrow  be- 
tween the  shoulders ;  the  diiAe  ie  neerly  with- 
out flesh;  the  bucks  are  narrow  and  sharp  at 
the  ends ;  the  rump  is  short ;  and  they  are  nar- 
row Mid  light  in  the  brisket."—"  When  viewed 
from  behind,"  says  another  writer,  "  their  lx>dy 
appears  like  two  Itoards  naile«i  together,  as  thin 
as  a  lath."  Their  skin  is  very  thin  and  papery ; 
their  hair  is  short  and  smooth;  their  cast  of 
ooantemmoe  is  timid ;  and  their  colour  is,  for  the 
most  part,  a  !tght-br<nvni?;]i-rL'd,  mixed  sometimes 
with  whitei,  and  sometimes  with  white  and  dun. 

Skmt'Bormd  CbttZr.—The  short-homed  oattle 
have,  in  xeoent  times,  aoqnired  much  more  cele- 
brity than  any  other  breed.  Their  oritrin  in  Bri- 
tain belongs  to  the  counties  of  York  and  Durham, 
but  is  very  obscurely  known.  Toward  the  close 
of  the  I7ih  eentnxf,  or  perhaps  at  aa  earlier  pe- 
riod, a  bull  and  ROTne  cows,  which  appear  to  have 
been  one  source  of  the  breed,  were  introduced  to 
Hdidemees  from  some  part  of  continental  Europe 
between  Denmark  and  Fhmoe.  They  had  large 
shoulders,  flat  si  dee,  a  coarse  neck,  and  ;\  thick 
head  ;  their  coarse  parts  were  too  krge,  and 
their  fine  points  too  small ;  yet  they  were  bettor 
milkers,  hoger  in  aiie)  and  more  capable  <^  being 
fattened  to  an  enormotis  Imlk  than  nlmoFt  any 
other  cattle  which  were  then  known;  and,  on 
these  accounts,  they  were  esteemed,  propagated, 
and  intennized  with  tueh  of  the  native  caUle  as 
most  nearly  resembled  them. — A  race  nf  rattle, 
of  totally  unknown  origin,  and  constituting  an- 
other source  of  the  modern  short-horns,  existed 
fnm  time  immemorial  within  the  barin  of  the 
Tees,  on  the  mutual  border  of  the  counties  of 
York  and  Durham,  and  acquired  the  appropriate 
name  of  Teeswater  cattle.  In  colour,"  says  the 
Rev.  Heofy  Barrjr,  "tfaej  reaembled  what  ie  eail- 
ed  the  improved  breed  of  the  present  day,  except 
that  the  ftiBhionaltle  ronn  was  not  quite  so  pre- 
valent. Ihey  are  described  lU  gweral  characters 
also  to  have  difbrad  very  little  from  their  de- 
scendants ;  possc&siut;  a  fine  mellow  touch,  good 
hair,  light  otful,  particularly  wide  carcasses,  and 
deep  fore-quurters.  They  were  also  justly  oele- 
l»ated  for  estvaoKUnarf  proof  when  dangliterod, 
— resembling  thus  closely  their  descendants  of  the 
present  day.  One  trifling  difference  is  alone 
worth  recording, — the  horns  of  the  old  Teeswater 
breed  were  rather  kmgw,  and  toned  fpSiSj  np- 
wanla.**-^Diiring  the  letter  part  of  laat  eentuy. 


nvmeronii  bnlb,  whit^  proved  a  third 

the  present  short- horns — but  a  some 
degree  identical  with  the  first^ — were  importf^i 
to  the  countira  of  York  and  Durban  from  Uoi- 
atein  and  HoOand.  The  frame  of  the  eattle  ef 
the  present  day  in  Uolstein  and  Holland  is  supe- 
rior to  th;it  of  the  old  Teeswater  br*  t  d,  and  some- 
what similar  to  that  of  the  modL-m  improved 
sboft^orna,  bnt  inforior  to  the  latter  in  aevenl 
of  the  best  points.  The  coloura  of  the  Dntdl,^ 
arf  MncV  r\nd  white,  while  thofc  nf  the  Teeswater 
were  red  and  white. — Imprt  \  *  inents  of  raooet- 
sive  stages, bat  of  nareoorded  pedigree,  were  made 
by  crossings  of  the  Teeswater  with  the  Dutch 
and  th<^  flf  lutein,  till  a  new  and  established  brued 
was  produced,  called  the  Teeswater  Short-boms ; 
and  iJiia  latter  breed  was  afterwards  improved, 
by  a  seiisB  of  reooided  and  widely-known  cross- 
ings, commencing  with  the  red  and  white  hnU 
Studley,  belonging  to  Mr.  Charter  of  Chili<m,  till  it 
resoUed  in  the  present  laee  ef  Shmt-horps^  the 
finest  and  most  celebrated  breed  of  cattle  aam 
pastured  in  Britain. 

The  frame  of  a  thorough-bred  fattened  shorts 
horn,  exactly  corresponds  to  the  estabBihed^wdss 
reqveeting  reotangnlarity  of  ontline.  "When 
we  survey  th«^  fr^m\  we  hrxve  a  straight  level 
back  from  behind  the  horus  to  the  top  of  the 
tail,  full  buttocks,  and  a  projecting  brisket, — vt 
have,  in  short,  the  reotsingnlar  form ;  we  have 
also  the  Icvi  1  loin  across  the  hookhortr?,  nnri  the 
level  top  of  the  shoulder  across  the  ox,  and  per- 
pendicular Unee  down  the  hind  and  fere  legs  en 
both  sides,  theee  constituting  the  square  form 
■■.vhcn  the  or  h  viewed  before  and  behind ;  and 
we  have  straight  parallel  lines  from  the  sides  of 
the  shoulders  along  the  outmost  ptunte  ef  tilt 
riba  to  the  sidss  of  the  bind  quarlsea,  and  «s 
have  these  lines  rormectpd  at  their  ends  by 
others  of  shorter  and  equal  length,  acrote  the 
end  of  the  rump  and  the  top  of  the  shoulder, 
thus  eonstitttting  the  rectangular  form  of  the  ox 
when  viewed  fi-om  jihnvn  down  upon  tho  hAck. 
We  have,  in  this  nmimer,  the  form  of  the  short- 
horn ox  and  heifer  in  perfect  accordance  with 
the  diagrams  of  the  rule."  But  the  bull  {Piatt 
XIV.  Fic.  1  )  deviates  in  an  elevation  of  the  neck, 
a  dependence  under  the  brisket,  and  a  fulness  of 
the  neck  vein ;  and  the  eow,  when  young,  sUglttly 
deviates  in  a  thinness  in  the  buttocks,  -i— d  wbee 
old,  conBi<!enih!y  deviates  in  an  enlarg^^ment  of 
the  belly,  and  generally,  though  not  always,  in  a 
hoUowness  in  the  loins.  The  flesh  of  the  idioft* 
horn,  whether  ox,  heifer,  bull,  or  eow,  is  accu- 
mulated and  well  adjusted  in  the  mof^t  valuahl« 
parts ;  the  fat  of  it  is  in  due  and  even  prepond^ 
ating  proportion  to  the  lean ;  and  flbrss  ef 
the  lean  are  fine,  well  mixed  or  even  marlJed 
with  fat,  and  abundantly  juicy.  The  bone  of  the 
head  and  the  legs  is  fine,  thin,  and  clean;  the 
expression  of  the  Sjje  is  calm,  pleasant,  and  eos^ 
parativelj  intelligent ;  the  boms  are  finely  Upei^ 
ing^  and  either  white  or  elbnrwise  lig^t  eoloevsd; 
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'  and  the  colour  of  the  skin  is  red  or  white,  or 
I  "vnrknui  oommixtures  of  r«d  tuid  whitei  while 
I  tiiat  of  the  bare  portion  of  the  nose  and  around 
'  the  eyce  has  the  tint  of  cream.    *'  The  external 
I  appearance  of  the  eburt-hom  breed,"  remarks 
Hr.DiekMiit<'iaimrirtibIyftttnotiv«.  Th«ex- 
i  quisitelj  symmetrical  form  of  the  body  in  every 
(  position,  bedecked  withaBkln  of  th**  richest  hues 
:  of  red  and  the  richest  white,  approaching  to 
oraaaoB,  or  both  odours,  eb  arranged  or  oommized 
u  to  form  a  beautiful  fleck  or  delicate  roan,  and 
P'»*se8si^d  of  the  mellowest  touch  ;  pur,ported  on 
j  small,  clean  limbs,  bhuwing,  like  those  of  the  race- 
horse end  the  greyhound,  the  union  of  strength 
I  with  fineness;  and  ornamented  with  a  small 
;  h*ngthy  tapering  hvud.  m-atly  8ft  on  a  broad, 
firm,  deep  neck,  and  furnished  with  a  small  muz- 
.  xle,  wide  noetrils, — prominent,  roildly-beftming 
eyes, — thin,  large,  veiny  oars,  set  near  the  crown 
I ;  of  the  head,  and  protected  in  front  with  semi- 
!  1  ciroulaiiy  bent,  white  or  brownish-coloured,  short, 
^  nikootbi  pointed  horQS}--tll  these  sevenl  parts 
i  eombiiM  to  iivnn  *  symtnetriosl  harmony,  whidi 
has  never  been  BHrpi'^'sef!  5n  b^'fi'itvnnd  swoet- 
I  ness  bj  aaj  other  species  uf  the  duuiesticated  ox." 
f     The  short-homod  breed  are  the  prevailing  cat- 
^  tie  of  Yorkshire  and  Duriinni ;  they  have  become 
i  eowmon  in  many  pnrts  of  the  conntieR  adjoining 
these,  particuUrly  Northumberland,  Cumberland, 
nod  Lineotaishire ;  they  more  or  less  abound  in 
Bnox,  SDddles^  Surrey,  and  some  other  dis- 
tricts remotr>  from  the  places  in  which  they 
I  originated ;  and  they  have,  for  some  time  past, 
been  in  general  requisition  on  estates  in  most 

■  parts  of  the  three  kiogdoms,  whidi  are  in  any 
^  tolerable  degree  diptitiguished  for  attempts  to 
1  improve  l«>c»l  Ijreeds  by  crossing.    Till  about 

forty  years  ago,  few  were  seen  north  uf  tlie 
Tweed ;  bat,  for  a  oonsidersblo  time  past,  thej 
have  existed  in       nrpat  perfection  in  Berwick- 

■  shire  and  Roxburghshire  as  in  the  counties  of 
I  ^  York  and  Durham,  and  have  Wen  more  or  loss 

I  interainitied  with  th«  prevailing  Uve  stoek  of 
the  Lothians,  Fifeshire.  Perthshire,  and  other 
districts  of  the  Scottish  lowlands,  and  have  even 
penetrated  from  county  to  county  till  they  have 
beeomo  not  onknown  fat  the  vidnity  of  John^  * 
Qroats. 

MifhUe- Horned  Cattle. — The  middle-homed  cat- 
tle of  North  Devonshire  {PlaU  XJII.  /Vy.  ii ; 
seem  to  lie  direot  deswmdants  of  the  aboriginal 
cattle  of  Great  Britain ;  and  they  are  usually  re- 
'  garded  as  a  very  distinct  and  favourable  variety 
of  the  middle-horns.     They  exist  in  greatest 
parity  in  the  distriot  extending  ftom  the  river 
Taw  westward  along  the  sea-board  of  the  Bristol 
Cbannel  to  a  point  east  of  Parrett,  and  landv^rard, 
by  Bamrtaple,  South  Molton,  Chumleigh,  and 
Tiverton,  to  a  psint  not  fiur  from  Wdlington. 
They  are  esteemed,  in  their  native  district,  in 
Norfolk,  and  in  some  other  pnrt?,  ffir  the  richness 
j  and  ▼dume  of  butter  yielded  by  thuir  nuik  ;  they 
fimwrites,  in  some  parts  of  England,  for  the 


draught ;  they  have  been  tried  in  some  districts, 
even  so  hx  distant  as  the  extreme  west  of  Ire- 
land, for  the  improving  of  other  breeds ;  and  they 
have  themselves  been  eventually  so  much  im- 
proved that,  in  their  own  country,  thoj  would 
probably  suffer  deterioiation  from  woj  orossing 
with  any  other  distinct  variety.  Th(  y  have 
been  tried  in  Scotland ;  but  they  do  not  seem  to 
agree  with  its  climate.  They  have  yellowi&h 
horns,  a  pure,  rioh  red  oolonr,  mid  tolerably  good 
symmetry  and  points.  They  are  inferior  to  the 
short-horns  for  feeding,  and  to  the  Herefords  for 
the  shambles;  and,  though  fleshy,  they  cannot 
compare  with  either  the  ihort-hems  or  some  of 
the  Scotch  middle-homs,  for  fine  mixture  of  fat 
and  lean.  "The  horn  of  thf  bull,"  says  Yountt, 
"ought  to  be  neither  to>  low  nor  too  high,  taper- 
ing at  the  points,  not  too  thick  at  the  root,  and 
of  a  yellow  or  waxy  colour.  The  eye  should  bo 
clear,  bright,  rnd  prominent,  showing  much  of 
the  white,  aud  it  ought  to  have  around  it  a  circle 
of  a  variable  oobur,  but  nsnaUy  a  daik  orange. 
The  forelMod  should  be  flat,  indented,  and  small ; 
for  by  th(>  smallness  of  the  forehead,  the  purity 
of  the  broed  is  very  much  estimated.  The  cheek 
should  be  small,  aiid  the  mnide  fine ;  the  noee 
should  1>e  of  a  dear  jellow.  A  black  muzzle  is 
disliked,  and  even  a  moftVi^  orif  nhjected  to 
by  some  who  pretend  to  W  judges  of  the  true 
Devon.  The  nostril  should  Iw  high  and  open ; 
the  hair  onrled  abont  the  head,  and  giving,  at 
first  appr^nrance,  an  idea  of  coarseness  which  soon 
wears  otf.  The  neck  should  bo  thick,  and  that 
sometimes  almost  to  a  fault.  Excepting  in  the 
head  and  mel^  the  form  of  the  bull  does  not 
materially  differ  from  that  of  the  OS,  bnt  he  is 
considerably  smaller." 

The  Hereford  cattle  (.Plate  XIX.  Fig.  1.)  are 
more  similar  tlun  any  other  middle-Jutms  to  the 
short-horn  breed?;  and  they  were  unaccountably 
mistaken  by  Mr.  Culley  for  a  cross  between  the 
Welsh  and  a  bastard  variety  of  the  long-homs. 
The:f  pay  the  feeder  better  than  the  breeder;  for 
their  cows  are  very  bad  milkers ;  while  their  oxen 
and  heifers,  when  in  good  condition,  are  exceed- 
ingly well  adapted  to  the  shambles.  They  have 
their  beef  well  devdoped  in  the  liest  points ;  and 
though  a  heavy  breed,  they  generally  sell  at  first- 
rate  prioes  in  Smithliold.  They  seem  well  adap- 
ted in  form  and  strength  for  heavy  farm  work  ; 
bnt  tiiej  want  snffident  aotiiity,  and  are  now 
very  seldom  seen  in  the  yoke.  "The  counte- 
nance of  this  breed."  eays  Mr.  Marshall,  "  is  plea- 
sant, cheerful,  open ;  the  forehead  broad ;  eye 
full  and  lively;  horns  bright,  tpper,  and  spread- 
ing ;  head  smidl ;  chop  lean ;  neck  long  and  ta- 
pering ;  ch'x't  df^ep  ;  ho<;om  broad,  and  projecting 
forward ;  shoulder-bone  thin,  flat,  no  way  protu- 
berant in  btwe,  bnt  fhll  and  mellow  to  flesh  ; 
chest  full;  loin  broad;  hips  standiof  wide,  and 
level  with  the  chine ;  quarters  long,  and  wide  at 
the  neok ;  rump  even  with  the  level  of  the  back, 
and  not  drooping,  nor  standing  high  and  sharp 
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above  the  quarters ;  tail  slender  and  neatly  hair- 
ed ;  barrel  round  and  rooroj;  the  carcase  through- 
out deep  and  well  spread ;  ribs  broad,  standing 
flat  and  close  on  the  outer  sur&oe,  forming  a 
smooth,  even  barrel,  the  hindmost  large  and  full 
of  length;  round  bone  small,  snug,  and  not  pro- 
minent ;  thigh  clean  and  regularly  tnprrinLf ;  k  prs 
upright  and  short ;  bone  below  the  knee  and 
houk  small ;  feet  of  middle  size ;  flank  lai^ ; 
flesh  everywhere  mdlow,  a«rft,  ud  jiddiaif  ple«p 
santly  to  the  touch,  espocinlly  on  the  chine,  the 
shoulder,  and  the  ribs ;  hide  mellow,  supple,  of 
a  middle  thickness,  and  loose  on  the  neck  and 
hueUe;  ooat  nMtljr  hftired,  bright,  and  eilky; 
colour,  a  middle  red,  with  a  bald  face." 

Tho  Sussex  cattle,  particularly  those  among 
the  wealds  of  East  Sussex,  appear  equally  with 
the  Nortii  Devoos  to  bediieet  deaoeiiduits  of  the 
aboriginal  cattle  of  Great  Britain.  They  are 
much  less  adapted  than  the  Hereforda  and  some 
other  varieties  of  middle-horns,  for  the  purposes 
of  the  retail  hotoher ;  yet  poeeeM  exoeOeiit  adap- 
tation for  the  purposes  of  the  beef-shipper.  They 
are  a  large  breed,  generally  of  a  red  colour,  with 
no  white  on  the  face ;  and  they  have  larger  horns 
than  the  Herofords,  plainer  skins,  huger  hones, 
less  qrtntnetry,  and  fewer  points  of  exoeUence  in 
habit  or  goodness  of  flesh.  Their  horns  project 
and  then  turn  up,  and  are  thin,  long,  and  taper- 
ing ;  and  though  quite  diatinot  in  fonn  and  4^ar- 
aeter  ttom  thoee  of  the  long-homed  breeds,  yet 

possess  very  conpidprnlilc  resemblance'.  Their 
eye  is  large  and  prominent ;  their  neck  is  coarser 
than  that  of  the  North  Derons,  and  both  longer 
and  thinner  than  that  of  either  the  short-horns 
or  the  lontr-homa  ;  and  their  shoulder  hus  no 
projeoting  point  as  seen  from  behind,  but  is  the 
centre  of  a  disproportionately  large  development 
of  a  seoondaty  qu^itj  of  flesh. 

The  prevailing  cattle  of  Cornwall.  !'>c>vnn';h;re, 
Somersetshire,  most  of  Gloucestershire,  and  part 
of  Kent  are  middle-horn  varieties,  either  cloeely 
allied  to  the  North  Devons,  the  Berefbrda,  or  the 
SussGxes,  or  produced  from  a  crc^ssing  of  some  two 
of  those  with  each  other,  or  of  one  of  them  with 
the  middle-horns  of  Wales. — The  Welsh  cattle 
have  the  aane  kind  of  daim  aa  the  North  Devona 
and  the  Sussoxes  to  be  considered  direct  descend- 
ants of  the  aboriginal  British  cattle ;  and  when 
examined  from  county  to  county,  as  they  exist  ia 
the  interior  df  the  principality,  they  are  aeen  to 
be  a  group  of  varieties,  considerably  different 
from  one  another  in  points  and  character,  and 
possessed,  in  some  instances,  of  oonsiderable  vair 
ue;  bat  when  observed  mSf  in  the  speoinaie 
which  are  driven  into  England,  and  sold  fat  at 
iSmithfield,  or  lean  at  the  market?"  of  Rumford 
and  Epping-Foresi,  they  appear  to  be  of  nearly 
unifbrni  variety,  and  aR  of  very  inftrior  duoao- 
ter.  English  grazK  and  feedenwho  can  obtain 
Scottish  West  Highland  cattle,  nevpr  think  of 
purchasing  cattle  from  Wales.  "  The  Welsh  cat- 
tle,** obaerves  Bfr.  Diokaon,  **  reeemUe  tlia  ffnill- 


est  and  ooaneet  aorta  of  our  Pift  and  Abetdae*' 

shire  runts,  having  thick  boma,  thael^  comm, 

plain  hides,  nnd  narrow  bncks :  find,  in  my  opin- 
ion, they  axe  a  very  inferior  breed  of  cattle."— 
The  native  Scotch  cattle,  with  the  exoe^ioa  of 
the  polled  varieties  formerly  notict-d,  are  ail  mid* 
dlL'-hriTTirr],  ni)fl  r.'ink,  in  origin  uml  pencrn!  ch:\T- 
acter,  with  the  Is'orth  Devons  and  the  bussexM ; 
but  whether  viewed  at  large  on  their  anyve 
pastaroa,  or  In  apecimoBa  aa  driven  into  Kiighiid, 
they  are  classifiable  into  a  number  of  groups,  m 
distinct  from  one  another  as  to  be  usually 


,-crv 


regarded  as  different  breeds.  The  most  remark* 
able  or  important  of  thaaa  gre«|w  ave  thefilMt- 

landers,  the  cattle  of  Orkney  and  Caithness,  the 
North  niphlandersi,  tht'  ntiddle-horus  of  Aber- 
deenshire, the  middie-homs  of  Fifeshire,  the  West 
HigUanden,  and  tht  eatda  of  AyiaUra. 

The  Shetlanders,  though  easily  capable  of  nn- 
proved  frrfnvth  on  good  pastures,  are  naturally 
the  smallest  cattle  in  the  Three  Kingdoms ;  yet, 
in  the  quality  of  their  bee(  the  finanaaa  of  ili 
grain,  the  delicacy  of  ito  flavour,  and  the  prime 
intermixture  of  its  fat  with  its  lean,  they  are 
totally  unsurpassed  and  even  unequalled.  Their 
form,  aa  tealed  bj  the  eataUiahed  raba,  ia  dsfee- 
tive  in  ayounetiy ;  the  line  of  the  back  is  T%thm 
hollow  ;  the  ribs  are  pretty  round  ;  the  tail 
head  droops ;  and  the  forequarters  and  tho  belly 
areoompantivdytoolaige^  Tbia  Ibtm  indieataa 
starvation,  and  may  have  been  aeddentally  pro- 
duced hy  »?verity  of  climate  and  paucity  of  food  ; 
and,  under  more  favourable  oircumstanoes,  espe- 
cially with  the  aid  of  oroaring,  it  might  eoaily  ba 
improved.  The  horn  is  sharp,  the  eye  full,  the 
muscle  fine,  the  hair  soft  and  sleek,  and  the 
touch  excellent ;  and  these  points  combine  with 
othera  to  indicate  great  superiority  of  oo«atitn> 
tion  and  mnch  tendency  to  fiitten.  The  colour 
is  uniformly  blnck,  light  red,  or  black  nnd  white. 
The  weight  of  the  forequarters  is  usually  from 
16  to  20  stones,  and  when  extra  &t,  from  fiS  to 
30 atonea;  yet,  in  wma  jnataneaa  of  fuU  fiatnesa, 
it  is  not  more  than  14  or  16  stones.  The  beef  is, 
in  every  part,  of  the  finest  quality,  and  as  small- 
grained  as  mutton.  The  milk  of  the  cow  is  railwr 
amall  in.qoaatity,  hat  rttf  rioh  in  qindity. 

The  cattle  of  Orkney  are  much  larger  than 
those  of  Shetland,  hnt  have  far  less  ^rmmetry  of 
form,  and  a  much  coarser  quality  of  bee£  Their 
baok  to  narrow,  and  curvea  abovn  the  alrai^ 
line ;  th^r  ribs  are  flat ;  their  hind  quarters  are 
thin  ;  all  their  bones  are  coar?p,  nnd  those  of  the 
trunk  are  prominent;  their  head  droops j  and 
ihmr  honia  are  ihovt  and  Unnt.  Their  poor 
coat  and  their  bad  duipe,  indicate  them  to  be 
slow  feeders,  and  incapable  of  acquiring  an  early 
maturity. — The  Caithness  cattle  have  narrow 
ba4^  flat  riba,  nanow  dieat^  and  laige  beOSca; 
and,  in  general,  an  similar  to  thoaa  of  Orkney. 
A  large  proportion  of  both  varieties  arr  trained 
to  work  or  kept  fur  iMeeding  till  about  seven  or 
eight  years  of  age  -,  and  an  then  aeld  in  a  kaa 


\ 


Digitized  by  Google 


CATTLE. 


^  i  eooditioii,  under  tilt  matt  of  runts, — an  expres- 
siTe  Soot4ll  word  which  properly  means  old  cows 
,     that  have  craped  to  hp  enpalilo  r>f  Vireeding,  The 
runts  are  often  sold  at  a  very  low  price ;  yet  when 
!    transferred  to  good  pastures  in  the  south  of  Soot- 
land  or  in  England,  they  rapidly  fatten,  and  ao> 
I     qTiire  a         of  tolerably  good  beof,  and  beOQiM 
very  oompensatory  to  the  feeder. 

The  native  breed  of  the  counties  of  Suther- 
land, Roes,  and  Oromarty,  b«ur  the  name  of  Korth 
Highlanders,  and  aro  scarcely  distin  punishable 
from  the  cattle  of  Orkney  and  Caitlmegs.  But 
'  two  other  Inreeds  in  Sutherlandshire,  the  Dun- 
I  TClMMwdllMfildboit  ue  M»peoQli«r  Midittter- 
, '  esting  as,  in  spite  of  their  comparatively  small 
numbers,  to  challenge  specific  notice^ — The  Dun- 
robins  take  their  naiue  from  the  Duke  of  Suther- 
hmi*9  ttttteitt  of  Dunrddn  CSaatle,  «nd  are  well 
I  known,  as  very  superior  Highlanders,  both  in 
'  I   England  nnd  in  Southern  Scotland.  They  attain 
'  a  great  size  at  Dunbrobin,  at  Skelbo^and  at  some 
I  othttr  plMMi  in  the  north ;  and,  when  hronght 

I  down  to  the  southern  markets,  have  frequently 
excited  surprise  and  admiration.  "  I  remember," 

i  aud  Mr.  Dickson  in  1835,  "  a  lot  of  sixty  four- 

I I  jmt  elds  being  diown  ehont  twelve  yean  ago  at 

•  the  October  Falkirk  Tryst.  They  had  the  most 
I    eprightly  and  splendid  appearance  of  any  north 

I  country  cattle  I  ever  saw.  They  showed  beauti- 
ful synunetiy,  straight  lonl  bneks^  lonnd  deep 

'  carcasses,  great  substance  of  flesh,  strong  fine 
I  bone,  fine  coats  of  hair,  with  small  muzzles,  quick 
I  eyes,  and  large,  sharp-pointed,  spreading  horns, 
nitt  only  hadt  which  ooold  have  been  fennd  in 

I I  their  ijBimetry  was  the  large  proportion  whidi 
I     the  fore  l>ore  to  tho  hind  quarters.   They  were 

fine  fiit,  and  would  have  weighed  55  stones  the 

I  four  quarten.**— The  Skiboa  are  bred  on  the  estate 
i  I  of  Bkibo^and  have,  for  a  considerable  period,  been 
^  driven  annually  to  the  centre  of  Forfarshire,  and 
{    there  sold  at  exorbitant  prices  for  private  con- 

I I  aamption  at  gentlenien*s  taUes!  They  are  nearly 

•  j  na  small  as  the  Shetlanders,  and  almost  as  fine  in 
'  I   the  qnality  of  their  hpcf,  and,  at  the  parne  time, 

&r  more  symmetrical  and  beautiful  in  form. 
^    They  hwn  a  straight  level  back,  pretty  ronnd 
'    rifasi  small  beuea,  a  diarp  mnnde,  keen  bright 
'    eyes,  fine,  small,  sharp-pointed,  spreading  horns, 
1 '  a  Bott,  thick,  hairy  coat,  and  a  sweet  touch ;  and 
I    they  possess  most  of  the  good  properties  of  rapid 
IbedarB.  When  viewed  from  above,  tb^  are  dis- 
proportionately narrow  and  long ;  yet,  when  well 
fattened,  they  have  the  tops  of  the  ribs  well 
]  covered,  and  show  remarkably  fine  points. 

The  homed  cattle  of  the  mocintainoos  districts 

•  of  A^rdeenshire  are  a  middle-siied  variety,  rather 
plain  skinned,  of  pretty  good  symmetry,  usually 
weighing  from  30  to  50  stones  when  fat,  excellent 
travdieK%  ««B  adapted  to  the  shamMas,  and  in 
much  &vour  with  the  graziers,  not  only  of  their 

!  native  districts,  hut  of  the  counties  of  Banft  and 
' '  Elgin.    But  the  homed  cattle  of  the  interior  of 
'  ▲befdeenahise^  nbont  Hnntly  and  Keith,  and  in 
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other  low -lying  districts,  are  a  large,  heavy 
variety,  commonly  designated  Aberdeenshire 
runts.  TIk  v  have  large,  long  bodies,  great  ends, 
small  middle,  strong  bones,  long  legs,  a  gaunt. 
Stalking  gait,  smooth  hair,  large  hooves,  thick 
mniade,  dull,  heavy  eyes,  and  very  thick,  broad, 
long,  spreading,  tumed-up  horns.  Many  are 
worked  in  the  plough  till  seven  or  eight  years  of 
age,  and  then  fattened  for  the  shambles,  or  driven 
away  to  the  south. 

An  old  and  cclebratrd  breed  of  Fifeshire  cattle, 
called  the  Falklands,  are  supposed  to  have  been 
imported  by  some  of  the  kings  of  Scotland,  to 
th^  fiivnniite  hunting  seat  of  Falkland,  ftwn 
Hereford,  Sussex,  or  North  Devon  ;  and  they  pos- 
sess conBiderahle  resemblance  to  the  breeds  of 
these  districts  in  both  form  and  character ;  but 
they  have  beeome  very  soaroe^  and  are  likely 
soon  to  disappear.   The  prevailing  homed  cattle 
of  Fifediire  are  a  coarse  varietv.  which,  in  com- 
mon with  the  ill-shaped  and  half-haggard  varie- 
ties of  Otithneas  and  Aberdeenahira,  bear  the 
contemptuous  designation  of  runts.    Their  gen- 
eral outline  is  inferior  to  that  of  many  of  the  ' 
northern  varieties ;  the  direction  of  the  back  is  i 
cnrved,and  fidls  below  the levd  line;  thebenea 
are  coarse ;  the  legs  are  rather  long ;  the  eye  is  | 
dull ;  the  face  has  strongly  mnrkpd  features  ;  the  1 
horns  are  long,  flat,  and  thick ;  the  hair  is  smooth ;  j 
the  toneh  is  lather  hard;  the  tendMMy  to  liitten 
is  comparatively  feeble  till  the  third  or  fourth  | 
year;  and  the  beef  is  by  no  means  good  for  the 
retail  butcher,  but  suits  well  to  be  salted  and 
shipped. 

The  West  Highlanders  or  Kyloes  are  both  the 
oldest  and  the  best  middle-horn  breed  in  Scot- 
land.  J'laU  XllL  Fig.  1.   They  include  several 
varieties,  and  have  undaigone  dUTerent  kinds  and 
degrees  of  improvement.  The  purest  variety  of 
thorn,  though  small  in  size  and  otherwise  inferior, 
exists  in  Skye ;  other  varieties  of  a  comparatively 
small  nae  exist  in  other  parts  of  the  Hebrides; 
varieties  of  comparatively  large  sixe  are  found  on 
the  richrr  pastures  of  Ross-shire,  Argyleshire,  and 
Perthshire  and  varieties  both  huge  and  small, 
ooonr  in  tte  oountiss  of  Inverness,  Sntheiland, 
Stirling,  and  Dumliarton,  and  in  portions  of  some  j 
other  Highland  counties.    The  back  of  a  good  . 
Kyloe  is  straight  and  level;  the  upper  surface  of 
the  back  is  broad,  all  the  way  firom  tbetopof  the  I 
shoulder  to  the  rump ;  the  sides  are  deep ;  the 
brisket  is  wide,  and  projects  well  forward ;  the 
buttocks  are  well  filled  up ;  the  legs  are  short,  1 
and  have  strong,  broad,  fine  bones;  the  muade  is 
fine ;  the  nose  is  n  little  turned  up ;  the  eye  is  full  { 
nnd  sparkling ;  the  ears  nre  thin,  broad,  hairy,  ' 
and  pricked ;  the  horns  are  wide-set,  long,  white,  | 
tapering,  sharp-pointed,  and  tipped  with  black ; 
the  hair  of  the  eoat,  the  head,  the  mane,  the  dew- 
lap,  and  the  tail-end  is  shaggy,  long,  fine,  and  not 
in  the  least  degree  curled ;  the  skin  is  mellow ;  | 
the  touch  is  soft  and  kindly ;  the  oolours  are  fre- 
quently tdack,  and  sometimes  red,  dun,  or  brtnd-  ! 
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led,  Mil  alwAyi  cf  a  rich  htie;  the  halbif  hu  s 

great  aptitude  for  early  fattening ;  and  the  beef 
is  of  the  finest  quality,  find  accumulated  on  the 
most  valuable  parts.  "  Taking  them  all  in  all," 
says  Mr.  Difikwo,  **  no  bread  whicih  I  luit«  yet 
noticed,  (oomprisiag  all  tbe  Sootoli  tmeds  except 
the  Ayrshires  an<l  tho  Oalloways,)  approar>icf<  in 
character  and  properties  so  near  the  short-horns 
as  tha  W«tfc  Highlanden.  The  elimiite  thai 
part  of  tho  country  which  thej  iahalnt  ia  not 
cold,  but  vmi  anrl  b'  isterous;  and,  as  a  suitable 
protection  against  the  elements,  their  shaggy 
ooata  vn  wdl  adapted.  Thej  an  fint>fate  gra- 
zers, feeding  en.  glass  with  great  rapidity  on  their 
native  paeturef* ;  and,  when  they  are  brought  into 
the  arable  districts,  they  thrive  equally  well  on 
tnniipa.  Tha  nmal  iroight  wUeh  they  attain, 
when  fat,  is  from  thirty  to  fifty  stones,  aooofding 
to  the  sizo  of  the  pnrticrilar  variety." 

The  Ayrshire  breed  of  oittle  has  a  very  dis- 
tinct  oliaraoter  from  that  of  any  of  the  other 
middle-horn  breeds ;  yet  it  is  evidently  allied  to 
them,  and  seems  to  hnvc  r\^vr\  out  of  nno  or  more 
of  them ;  and,  though  both  the  time  and  the  man- 
ner of  its  orijfpn  axe  atrangely  and  deeply  envel- 
oped in  obsoiurity,  it  Is  knoim  to  have  had  no 
exTFtenco  aho»]t  a  contury  ago,  and  to  have  cnme 
into  ejustence  within  the  county  whence  it  ha£ 
ita  name.  It  has  very  extensively,  and  for  a  con- 
siderable period,  though  somewhat  emmeoasly, 
\m'\  the  reputation  of  being  the  most  lactiferous 
breed  in  Qreat  Britain ;  and  throughout  Ayrshire, 
Lanarkshire,  and  Renfrewshire,  large  portions  of 
Stirlingshire,  Dumbartonshire,  and  IJnlitligow- 
shire,  and  small,  occasional  spots  in  some  other 
districts,  it  is  strictly  and  sedulously  appropriated 
to  the  purposes  of  the  dairy.  The  beef,  though 
of  good  quality,  and  poaasasiag  a  good  admixtnxa 
of  fat  and  lean,  makr^  V:ifl  returns  to  the  butcher, 
and  is  very  limited iy  in  request;  and  the  bull- 
calves  are  usually  fed  for  veal,  while  the  heifer- 
calves  are  kept  to  renew  the  stock  of  oowt. 
Short-horn  cows  are  much  larger  than  the  Ayr- 
shires,  yet  do  not  consume  more  food  in  propor- 
tion to  their  size ;  and  they  produce  more  vidu- 
aUe  ealvsa,  yield  larger  qnantitlea  of  milk,  and 
give  less  trouble  in  proportion  to  their  yield  of 
milk  ;  and  ri  ptock  of  them  n«  compared  to  a  of  ock 
of  Ayrshirca  occupy  less  room,  involve  less  nek  of 
lesafrmndiasaae  anddeath,and  affbtdholh  a  larger 
and  a  more  valuable  prodaet.  IHia  shortllMms, 
therefore,  ought,  in  all  common  sense,  to  super- 
sede the  Ayrsbires  on  every  large  or  middle-sized 
dairy-fam;  and  the  Ayrshiteo  onght  to  be  re- 
tained as  milkers  only  on  oottage-boldings,  moor- 
side  farms,  and  any  other  situations  of  very 
limited  capacities  for  food  and  very  small  demands 
for  milk.  The  haofc  of  prime  Ayiahiin  catfle  ia 
straight  and  nearly  level  yet  has  oafe  di|^t  de- 
pression at  the  top  of  the  sho"ldf»r,  and  an  evi 
dent  tendency  to  another  over  the  loins ;  the  ribs 
are  pretty  round ;  tha  ddsa  are  daap^  but  show  a 
delioiettoy  in  the  filling  up  of  the  battoeks;  the 


breast  or  front  of  the  eareaai  ia  oomparatively 

narrow ;  tho  upper  surface  of  the  carcass  showt 
far  less  breadth  at  the  shoulder  than  at  the  hooks, 
and  has  a  kind  of  wodgu-shaped  outline;  the 
length  of  the  body  is  proportionately  greater 
than  the  height;  the  leg<)  are  comparatively  short ; 
the  muzzle  is  fine;  the  face  is  broad  bat  rather 
short  i  the  eye  is  complacent ;  the  exjvcssioQ  of 
the  fiMe  is  gentle Irat  doll;  the  horns  are  disit 
and  turned  up ;  the  skin  is  smo<^th  and  thin ;  Uw 
touch  is  good,  yet  want«  moll' |^rn(:■?s  which 
aooompanies  a  thick  and  soil  skin ;  and  the  col- 
otns  are  red  and  white  like  thoae  of  tiie  short- 
horns,  but  not  so  rich  in  hne^  and  sometimes 
mixed  with  black,  and  always  arranged  in  blotches 
and  patchee,  which  are  irregular,  a^om  cueular, 
and  never  grinded* 

Three  very  distinct  breeds  of  cattle  prevail  m 
Ireland  ;  and  one  of  these  is  middle-homed. 
This  seems  to  be  as  evidently  aboriginal  in  Ire- 
land as  in  Great  Britain ;  it  is  small,  wild,  light, 
and  active ;  it  occurs  in  almost  every  district  of 
the  rude  and  mountainous  regions  of  the  island  , 
and  it  may  be  regarded  as  very  favourably  repre- 
sented in  its  best  known  variety,  the  cattle  of 
Kerry,  nie  Kerry  cow  is  as  snwU  aa  a  oow  of 
the  Scottish  Pl'ibos,  and  somewhat  similar  to  h?r 
in  points  and  shape ;  she  is,  comparatively  to  her 
size,  a  very  copious  milker;  and  she  possesses 
the  same  Hnd  of  repataUon  throoghout  a  lai^ 
portion  of  Ireland,  which  belongs  to  the  Ajrr- 
shire  c<>w  in  the  western  districts^f  the  Scottish 
lowlands.  Kerry  heifers  are  in  constant  demand, 
at  oompaiativelf  high  piiooa;  and  tlMy  maybe 
met  in  droves,  in  many  parts  of  the  low  country, 
ready  to  be  sold  in  pairs  or  'me  <~ric  to  tbe 
small  farmers  of  the  rural  districts  and  the  dairy- 
keepers  and  oowfeedeit  in  towne.  Reny  catds^ 
when  unmolested  or  very  gently  treated,  are 
perfectly  quiet ;  but,  when  disturbed  or  evrn 
slightly  irritated,  they  break  all  bounds,  and 
overieap  all  the  ordiiwry  ftnoea.  TMr  boras 
are  small ;  their  muzzle  is  sharp ;  their  eyes 
have  a  quick  and  piercine  expression  ;  their 
horns  are  long,  sharp-pointed,  and  tumed-up; 
and  their  ooats  are  finely  hairy  and  aofl. 

Long-Homed  Cattle. — Ireland  appears,  though 
not  very  distinctly,  to  have  been  the  country  of 
the  aboriginal  long-homed  family  of  cattle ;  and 
it,  at  preeent,  possesses  two  perfeotij  diatbet 
breeds,  which  seem  either  to  ham  had  a  sepa- 
rate origin,  or  to  have  for  a  very  long  period  had 
a  separate  and  mutually  receding  existence,  lbs 
breed  of  tiienetfheni  parts  of  Ae  idand,  thongh 
occasionally  producing  individuals  of  a  Mmffwhat 
symmetrical  shape,  is  prevailingly  coarse,  clamsr, 
dull,  and  exceedingly  inferior.  The  haul  is  larg[e ; 
tha  home  am  long ;  tha  bonaa  are  oeaise;  the 
skin  is  coarse  and  tlddt;  the  body,  viewed  either 
in  front  or  in  rear,  is  exceedingly  thin :  and  the 
colour  IS  of  almoet  every  shade  on  the  body,  bot 
generally  white  mi  the  ba*^.  Large  droms  cf 
them,  of  three  and  fintr  yean  of  agi^  aia  oon> 
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stantly  exported,  at  very  low  prices,  to  be  &t-  cashire,  and  separated  from  Westmoreland  prin- 
tened  by  Bngtiah  gnurien.  eipdlf  by  th«  wertorn  moorluidi.    Droves  of 

The  other  long-honit-d  Iris-h  hroed  prevails  Irifh  cattle  hnvc,  from  time  inmiemorial,  V»oen 
over  all  the  great  central  plain  of  In  laiitl.  fnim  hmded  in  Galloway  and  in  the  north  of  England, 
Dublin  away  into  Connaoght,  and  from  the  con-  I  and  driven  through  Westmordaad  and  Lanca- 
fiaet  of  VUttr  %wky  to  ^o  oentre  of  Mmnter ;  I  Aire  UnmrA  dto  loutiiaii  oountiof,  there  to  tup- 
it  isy  in  many  instances,  particularly  in  the  coun-  ply  the  markets  of  L<jnd(.ii  and  other  large  towns ; 
ties  of  Roscommon,  Meuth,  Limerick,  and  Tippe-  and  some  of  these,  arrested  din  ing  tlieir  pro- 
rary,  a  breed  of  great  value, — c^uite  worthy  to  be  i  gress  southward,  seen)  to  have  coniitituted  the 
oompored  to  many  of  the  eetcemed  nlddle*honie  |  origin  of  the  long-bonu  of  Craven,  Lancaefaire, 
of  Great  Britain ;  and  it  appears  to  have  been  '  and  Westmoreland.  The  Craven  group  a;>iH  ar 
the  true  or  exclusive  origin  of  the  long-horns  of '  to  have  become  wttled  before  the  groups  of  the 
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England ;  and  yet,  as  at  present  existing,  it  has 
aeqtdMd  natefial  inprovnttent  from  orofstngs 

with  some  of  the  beet  long-home  of  Lancashire. 
The  back  of  an  ox  of  this  breed  is  straight  and 
level ;  the  bones  are  strong ;  the  flesh  is  com- 
pactly aeooinnhted;  tho  ekin  2s  thick,  rether 
hard,  and  profnaely  hairy;  tho  shoulders  are 
thick  ;  the  expression  of  the  eve  and  countenance 
is  placid ;  the  horns  first  project  outward,  then 
lonu  a  curve,  and  tiien  return  to  the  ikce,  threat- 
ening in  some  instances  to  pierce  the  bones  of 
the  nose,  and  in  ethers  so  to  pass  Lefore  the  muz- 
ale  as  to  prevent  the  animal  from  grazing ;  and 
the  colour  aloi^  the  back  ia  nauany  -white,  and 
athwart  the  body  very  variona,  but  chiefly  red 
and  white  blended  into  a  coarse  and  unpleasant 
roan.   The  beef  is  of  medium  quality,  juicy,  and 
w«B4faivoQTed,  but  deddcdiy  coane  in  the  grain ; 
and  when  well  fattened,  it  is  in  high  reqneat 
with  the  p1i!]iping  I»ntcher8.  The  best  specimens 
of  this  breed  are  usually  to  be  seen  in  the  Smith- 
field  market  of  Dublin ;  exported  drovee  of  them 
constitute  the  principal  supply  of  the  shamblea 
f  Liverpool  and  Manchester;  and  though  never 
preferred  by  English  grasiers  to  Scotch  cattle, 
they  iatten  very  rapidly  in  their  own  humid  cli- 
mate, and  on  their  own  rich  plains,  ^eapeoiaUy  on 
the  surpassingly  fine  pastures  of  Meath,  Roscom- 
mon, and  Limerick.    "  It  is  perhnp^^  "Tvin;?  tn 
fast  feeding,"  says  Mr.  Dickson,  "  that  the  grain 
of  Uie  fleih  is  larger,  and  it  ia  this  property  which 
makes  the  meat  take  so  well  at  Liverpool  for  the 
shipping.  Many  are  also  sent  fat  to  the  Olasgow 
market,  wliere  the  heavy  parts,  such  as  shoiildiers 
and  ronnda,  are  salted  for  hams,  that  dty  having 
long  been  famed  for  beef  hams.  The  hides  of 
these  cattle,  on  acconnt  of  their  thickness,  give 
from  ten  to  twenty  shillings  a-piooe  more  than 
the  hides  of  short-homs  of  the  same  weight. 
Upon  the  whole,  they  are  a  useful  bre<^  of  cattle, 
but  they  have  not  the  fine  quality  of  the  Scottish 
Qalloways  or  the  West  Highlanders,  which  take 
so  readily  in  London.  But  tiie  Irish  cattle  can 
be  brought  to  great  weights.  I  saw  a  lot  in  Dub- 
lin market  of  five  yenr  olds,  which  were  esti- 
mated in  weiglit  1 10  stones  each,  and  were  sold 
for  jCat  ft^iaoe.** 

Tba  Bn^Ssh  long-homs  have,  from  the  earliest 
recorded  period,  e-^isted.  as  a  distinct  and  pecu- 
liar breed,  in  the  district  of  Craven, — a  part  of 
the  West  Riding  of  Yorkshire  adyaceut  to  Lau- 


two  adjacent  counties ;  they,  at  a  subsequent 
period,  obtained  the  distinction  of  being  broader 

in  the  chine,  shorter  in  the  l  odj,  more  symme- 
trical in  form,  and  more  rapid  in  fattening  than 
the  Lancashire  and  Westmoreland  long-horns  i 
and  they  have  been  pretty  generally  regarded  as 
the  best  crossing  sonree  for  effecting  improve- 
ments on  all  other  groups  of  long-horns,  whether 
in  Ireland  or  in  England.  The  long-homs  spread 
from  their  original  settlements  Into  moat  of  the 
inland  districts  of  Bn^and;  and,  in  a  more  or 
less  modified  condition,  as  well  as  with  a  greater 
or  less  degree  of  predominance,  tiecame  the 
adopted  cattle  of  Derbyshire,  Cheshire,  Notting- 
huiiishire,  Leicestershire,  Rutlandshire,  Cam* 
l»ridgeshire,  Huntingdonshire,  Northampton- 
shire, Bedfordshire,  Buckinghamshire,  Stafford- 
shire, Warwickshire,  Shropshire,  Woreestershire, 
Oxfordshire,  Berkshire,  Wiltshire,  and  Hamp- 
shire ;  yet,  formerly  over  a  great  extent  of  tlie<e 
counties,  they  were  both  intermixed  and  crossed 
with  the  middle-horns ;  and  at  present  over  an 
additional  extent,  they  have  beoome  superaedod 
by  the  short-horns. 

The  long-horns  of  England,  like  those  of  Ire- 
land, are  readily  disceruible  from  all  other  breeds 
by  the  disproportionato  length  and  aometimeo 
encumbering  form  of  their  horns.  In  the  old 
Craven  breed,  the  horns  projected  nliiiust  hori- 
zontally i  but  in  the  offspring  and  improved  va- 
rietiea,  th^  either  grew  perpendionholy  down  so 
as  to  render  grazing  difficult,  or  made  such  cur- 
vatures as  to  threaten  to  meet  before  the  muz- 
zle, or  swept  so  round  as  to  threaten  to  lock  the 
under  jaw,  or  turned  their  pointe  so  inward  upon 
the  nose  or  other  parte  the  face  as  to  seem  to 
be  about  to  pierce  them.  Most  of  the  l)resent 
English  long -horns  have  long,  spreading,  and 
sometimes  drooping  horns ;  a  dark  red  and  brin- 
dled colour,  with  white  along  the  back;  good 
coats  of  hair  :  mther  coarse  bones  ;  fair  symmetry; 
a  good  adjustment  of  beef  along  the  back ;  a  capa- 
city of  attaining  great  weight ;  and  a  habit  of 
both  sound  and  aomewhat  npid  feeding.  But 
even  the  Traven  group,  like  the  whole  of  the 
Irish  long-horus,  though  with  no  such  wide  dii- 
ferenoe  of  value,  are  divisible  into  two  great  and 
very  distinct  sections.  The  smaller  Cnvens  in- 
habit the  moorlands  and  hills ;  are  hardy  and 
easily  kept  ;  yield  a  large  pniduce  of  excellent 
milk ;  have  a  capacity  of  i-apid  tattening  when 
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removed  to  good  ptetoret;  and  are  nradi  and 
justly  prized  hj  cottiers  and  small  farmers.  The 

larger  Cravens  inhabit  the  low  and  level  districts  ; 
and  yield  less  milk  in  proportion  to  their  size 
and  food  than  the  smaller  Cravens ;  but  possess 
an  extraordinavy  tendenoy  to  fiitteii  raindlj  tad 
to  acquire  a  prcnt  btdk  and  weight.    "  As  either 
of  these  found  their  way  to  other  districts,"  re- 
marks Mr.  Youatt,   they  mingled  to  a  greater  or 
less  d^;ree  with  the  nativo  oatCle^  or  tfaof  Mt 
the  influence  of  change  of  climate  and  aoi!,  and 
'  gradually  adapted  theinselveg  tf»  their  new  ?itna 
tion;  and  each  assumed  a  peculiarity  of  form 
whldi  ohMMtariaed  it  m  Mongiag  to  %  eertain 
district,  and  rendered  it  valuable  and  almost  per- 
fect there.    The  Cheshire,  the  Derbyshire,  the 
Nottinghamshire,  the  Staffordshire,  the  Oxford- 
ehire,  and  the  Wiltohire  cattlo  were  aU  eeeeii' 
tially  long-horns ;  but  each  had  its  distinguishing 
feature,  which  seemed  best  to  fit  it  fnr  it?  aitua- 
tion,  and  the  purposes  for  which  it  was  bred. 
Having  aaflnmed  »  decided  duuraetn*,  varying  only 
'.  with  peculiar  looil  owcumstances,  the  old  long- 
I  horns,  like  the  Devons,  the  Herefords,  and  tlie 
!  Scotch,  continued  nearly  the  same."   The  long- 
homs  were  eberiihed  In  preftranoe  to  aU  other 
breeds,  and  mftiBtained  to  be  the  best,  by  the 
celebrated  improver,  Mr.  Bakewell ;  but  they  are 
I  now  generally  admitted  to  be  decidedly  inferior 
I  in  aggregate  worfh  to  the  eiieit-bonie,  and  not 
equal  for  the  shambfes  to  aaj  OM  of  aewal  of 

the  Scotch  breeds, 

Wiid  Cattle  0/  ChiUingham  Park.— The  foUow- 
ing  aooount  of  the  wild  oattle  kept  at  ChiUing- 
ham,  and  which  are  supposed  to  be  the  descend- 
ants of  a  species  which  formerly  inhabited  this 
country,  is  extracted  from  a  letter  addressed  by 
Lord  Tankerville  to  Mr.  Hindmarsh,  who  read  a 
paper  on  these  animals  at  the  recent  meeting  of 
the  British  Association.  His  lordship  supposes 
that  "  they  were  the  ancient  breed  of  the  island, 
endoeed  long  since  within  the  boundary  of  the 
park"  bat  states  that  ho  is  not  in  poeseasion  of 
anr  flfnimcnts  rrspecting  them,  or  the  period  at 
which  the  park  was  first  enclosed.  "  Th»*y  have 
pre-eminently  all  the  characteristics  of  wild  ani- 
mals, with  some  peoofiaritiee  that  are  sometimea 
very  curious  and  amusing.  They  hide  their 
young,  "feed  in  the  night,  basking  or  sleeping 
during  the  day ;  they  are  fierce  when  pressed, 
but,  generally  q»eaking,  very  ^morons,  moving 
off  on  the  appearanoe  of  any  one,  even  at  a  great 
!  distance.  Yet  this  varies  very  much  in  diflTerent 
seasons  of  the  year,  according  tu  the  manner  in 
whieh  ace  ^nP^oaohed.  In  anmmer,  I  hava 
been  for  setaral  waeka  at  a  time  without  getting 
a  sight  of  them;  they,  on  the  slightest  appear- 
ance of  any  one,  retiring  into  a  wood,  which 
sOTvea  them  aa  a  m&otnarjr.  On  the  otiher  hand, 
in  winter,  when  ooming  down  for  food  into  the 
inn  r  park,  and  being  in  contnrt  with  the  people, 
I  they  will  let  you  almost  come  among  them,  par- 
!  ticularly  if  on  horseback.   Bat  then  they  have 


also  a  thousand  peeoltaritiea.  They  wiUbefiwBng  1 
sometimes  quietly,  when,  if  any  one  appear  sud- 
denly Hf'ar  th'jm,  particularly  cominp  down  the  ! 
wind,  they  will  be  struck  with  a  sudden  panic,  I  • 
and  gallop  off,  running  one  after  another,  and  li 
never  stopping  till  tliey  get  into  their  sanctnaiy.  . 

It  is  obserrahlp  of  them  aS  of  red  drer,  that  they  ■  | 
have  a  peculiar  faculty  of  taking  advantage  of 
the  irregularities  of  the  ground,  so  that,  on  being 
disturbed  tiiej  may  travene  the  whole  fiaik,  and  j 
yet  you  hardly  get  a  sight  of  them,    Thpir  n^ual 
mode  of  retreat  is  to  get  up  slowly,  set  otF  m  a  U 
walk,  then  a  trot,  and  seldom  begin  to  gallop  till  : ' 
tti^havoptttthogromd  between  yon  and  them  ' 
in  the  manner  that  I  have  dannibed.    Id  form  : 
they  are  beautifully  shaped,  short  legs,  straight 
liack,  horns  of  a  very  hne  texture,  thin  skin,  so 
that  aome  of  the  bolb  appear  of  nenamoolaor;  ' 
and  ihiDj  have  a  cry  more  like  that  of  a  wild  1 
beast  than  that  of  ordinary  cattle    With  all  the  1 
marks  of  high  breeding  they  have  also  some  of  ' 
itsdefeota.  They  are  bad  bveedtera,  and  are  maA  i 
subject  to  the  rush,  a  compl^nt  common  to  ani- 
mal? bred  in  and  in.  which  is  unquest ioo.'^bly  the 
case  with  these  as  lung  as  we  have  any  account 
of  them.  When  they  oobm  down  into  tiw  lowar  \ 
part  of  the  pork,  which  they  do  at  stated  hours, 
they  move  like  a  regiment  of  cavalry  in  singl?  . 
files,  the  bulls  leading  the  van,  as  in  retreat  it  is 
the  bnib  that  bring  up  the  rear.  Lord  Osadsloa  • 
waa  witiMn  to  a  onrious  way  in  wiiioli  thcjtook 

possession,  as  it  wpre,  of  a  new  pasture  re<^ntly 
opened  to  them.    It  was  in  the  evening  about 
sunset ;  they  began  by  lining  the  front  of  a  amatt 
wood,  which  seemed  quite  alive  with  thaan,«faMi  i 
all  of  a  sudden  thoy  made  a  dx^h  forward  alto- 
gether in  a  line,  and  charging  close  by  him  across  , 
the  plain,  they  then  spread  out,  and  after  aHtde  ^ 
time  began  feeding.   Of  their  tenacity  of  life,  the  . ; 
following  is  an  instance.    An  old  bull  being  to  be  , 
killed,  one  of  the  keepers  had  prt»oeeded  to  sepa-  , 
rate  him  from  the  rest  of  the  herd,  which  were  ,  1 
feeding  in  dm  outer  park.  Tiila  the  bull  ruesnt  ■  || 
ing,  and  having  been  fruBtrated  in  several  at- 
tempts to  join  them  by  the  keeper's  interposing 
^tbe  latter  doing  it  incautiously),  the  bull  made  ; 
amahathimmdgotIiimdo«n;hotiieB  tosssd  [ 
him  three  several  tim^,  and  afterwards  knelt 
down  upon  him  and  broke  several  of  his  rilis. 
There  being  no  other  person  present  but  a  boy, 
the  only  assietanoa  that  eoaU  bo  givnn  hnn  was  - 
by  letting  loose  a  deer-hound  belonging  to  Lord  , 
Oflsulston,  who  immediately  attacked  the  b»!ll. 
and  by  biting  his  heeb  drew  him  off  the  man,  , 
andaventttaUyaavedhialifk  Tim  hull,  however,  j 
never  left  the  keeper,  but  kept  continuaUy  watch-  , 
in^  and  returning  to  him,  giving  him  a  to??  fr^m 
time  to  time.   In  this  state  of  things^  and  while  1 
the  dog,  with  singular  sagacity  and  oourage,  was  | 
holding  the  bull  at  bay,  a  mewseuf^  oamo  up  to  . 
the  castle,  wbpn  all  the  gentlemen  came  ont  with  ; 
their  ritles,  and  commenced  a  fire  upon  the  bull, 
principally  by  »  ateady  good  markanan,  ftan  br 
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I  liiiid»fBiimmtthediita]iii0oftw«iil7<4fe]ruds; 

1 1  bat  it  was  not  till  six  or  seven  baBs  had  actually 
■    entered  the  head  of  the  animal,  one  of  them  pass- 
!  ing  in  at  the  eje,  that  he  at  last  ielL  During 
1 1  the  whok  time  he  never  flinohediuirehftQged  his 

ground,  merely  shaking  hia  bead  as  he  received 
ij  the  several  shots.   Mnny  motv  stories  intpht  be 

told  ut  hair-breadth  escapes,  accidents  of  sundry 
I  kinds,  end  en  auUeee  viiriety  of  peeoliar  habHa 
I  observable  in  these  animals,  as  more  or  less  in 
I     all  animals  existing  in  a  wild  state  ;  but  I  think 

i  have  recapitulated  all  that  my  memory  suggests 
I    to  me  «•  meat  deierving  of  notioe.**-~A^perte  of 

rte  Soiud  »f  Agrmit  rr  —MarsAaW$  County  Re 
j    ports. — Tranwtiona  of  tJte  Highland  Snn'r'y. —  Th  <> 
'  Farmer' 4  Maganine. —  The  Jwmml  of  Uit  iioifnl 
,  I  A^frieMthini  Society  of  England^ — Pe^tn  of  Mr. 

Dieh»n  and  othei'  wriUra  in  (^uarterljf  Journal  of 
I     Agriculiure. — Hev.  Mr.  fkm/a  Accortni  of  the 

HAort-Homt. — CuUetf  on  Live  Stock. —  Yonatt  on 
i  CattUSir  John  SMUm^o  Oenered  Report  of 
[  Sootland.--'3ueP»  Farmer's  Irutructor. — Mortimer's 
.  Ifusbaiulry.  —  Martin  Dojles  WerilL  —  IMlckmnCs 
I  Agricakurt. — Low't  Agriculture. 
\       CATTLEYA.   A  genus  of  very  splendid  epi- 

phytona,  itove  plenta,  of  the  orchie  tribe.  The 

earliest  species  known  in  Britain,  was  introduced 

in  1815 ;  and  ten  other  Bpecies  were  introduced 
I  before  the  dose  of  1837.   The  genus  was  named 

inlMNUNurof  W.Oftttley,RBq^of  Bemet  in  Here- 
I '  fordshire,  an  enthusiastic  patron  of  botany,  and 

a  mtrahcr  of  the  London  Ilorticnltural  Society 
I    Some  ot  the  species  dilier  widely  trom  others  m 
\   foliaee,  aiae  ef  flovren,  habite  ef  flowering,  and 
:  other  charnctere ;  so  that  the  genus  is  likely,  at 

some  future  period,  to  he  divided  into  several 
^    genera.   8ome  fluwer  early  in  the  season,  or  take 

a  rert  between  the  bolfaing  and  the  flowerin^^ ; 
i  i  and  others  flower  later,  or  make  one  oootinoous 
I  growth  from  the  forming  of  the  bulb  till  the  com- 
:  pletion  of  the  flower ;  and  the  former  of  these 
I  nlaeem  bav^  in  their  native  oonntxy,  a  denble 
'  I  season  or  a  second  or  retnniing  rain,  while  the 
'  I  latter  have  only  a  single  rainy  season 
!     Loddige's  species,  C.  JLodcUgeeiif  is  a  native  of 
I  South  AmeiiMy  and  was  the  flntapeoies  brought 

to  Britain.   It  has  elongated  pseudo-bulbs,  two 
'  leaves,  and  an  exquisitely  delicate  violet  coloured 

flower ;  and  it  grows  to  about  a  foot  in  length, 
,  I  flowera  from  Angott  till  Ootober,  and  oeldom 

makes  more  than  one  pseado-balb  in  tlie  season. 

I  ■  Thr  lip  of  the  flower  is  ctirvod  downward,  and 
I  the  sepals  and  petals  are  bent  backward,  so  as  to 

!  I  render  Ifae  entire  fnrm  of  the  flower  remarlnbiy 
I  handsome. — Forbes's  epeciea,  C.  Forbetii,  was  in- 
troduced frfirri  IJrav.II  in  1K23.    It  nho  ha??  clon- 
;  •  gated  pseudo-bulbs  and  two  leaves ;  and  its  flowers 

I I  are  straw-ooloared,  with  a  mixture  of  white  on 
; !  the  lifk   U  nmalljr  begins  to  flower  in  March ; 

j  it  continues  to  grow  and  flower  till  October;  and 
:    it  then  sinks  into  repose. — The  spotted-flowered 

'  species,  C.  guUata^  was  introduced  from  Brazil  in 
1 1  ia87.  It  agNee  in  the  oliaiacter  of  bolb  and 


leaf  with  tiie  two  pceeedittg  qieotea;  and  neually  I 

attains  a  length  of  about  a  foot,  and  blooms  in  I 
autumn.   The  lip  of  its  flower  is  pinkish  yellow 
colour,  mixed  with  white ;  and  the  sepals  and 
petalt  are  greenish  yellow,  spotted  with  dark 
brown. — Skinner's  species,  C.  Si  ittiieri,  was  in- 
troduced from  Guatemala  in  1836.   It  is  one  of 
the  most  splendid  of  the  two-leaved  species ;  and 
naaally  attaina  a  length  of  about  flOinoheiu  One 
variety  of  it  has  light  pink  flowen^  and  another 
dark  pink  ;  but  both  are  exceedingly  Imndsome. 
Its  flower  has  a  very  small  column,  almost  oon- 
oealed  hf  the  rolling  round  it  of  the  lip ;  and  it 
considerably  resembles  a  flower  of  Tricopdia  tor- 
tafU. — The  two-coloured  species,  f\  f^icolor^  has  a 
height  of  only  about  4  or  6  inches,  and  carries  a 
single  flower  wbieh  It  naaily    laiga  aa  all  the  rest 
uf  the  plant.   C.  odoraturimot  hai  la^ge^  rioh-col- 
onred,  nfrrceahh'  frai!;n\tit  flowers,  and  otherwise 
resembles  Loddigc's  species.  C.  crispa  has  a  single 
leal^  thick,  short  pseudo-bulbs,  whitish  pink  se- 
pals and  petals,  and  crisped  and  crimson^narked 
flr  ^vt  r-lip.    C.  Perinii  and  C  citrina  have  a  very 
close  resemblance  to  the  genus  Ldia;  and  the  j 
former  is  very  splendid.    C.  laltialaj  introduced  | 
from  South  Amerioa  in  1616,  ia  pranonnoed  by 
Mr.  P.  N  p  ill  the  most  noble  and  graceful  of  all 
the  species  that,  up  to  184(i,  had  flowered  in  Bri-  ; 
tain.      It  has  the  largest  flowers,"  says  he, and 
at  the  same  time  the fiobesteolom  Thepetals 
arc  an  exceedingly  delicate  pink;  the  sepals 
brighter ;  and  the  lip,  which  is  large,  is  of  the  I 
richest  crimson ;  with  several  intermediate  col-  | 
ours,  whioh  give  it  a  nofeie  appearanoa.  Bat  it  | 
is  impossible  to  convey  in  words  any  idea  of  the  | 
beauty  of  this  flower,  which  is  equally  rich  and  ' 
delicate."   But  an  unintroduced  species  called  j 
C.  gigantea  is  described  aa  flur  agosBing  wen  this  I 
brilliant  favourite  of  Mr.  Don. 

CATWHIN.   See  Ross. 

CAUCALIS.  See  Boa  Pabsuit. 

OAUDBX.  The  trunk  of  a  trsa.  See  the  aiw 
tide  Tbei.  | 

€AUL.    See  Cawl.  i 

CAULIFLOWER— botanically  Brautca  Oler-  I 
MM  Boifjflit  CmdtJtonL  A  eubvariatj  of  tho  ' 
cabbage  species.  See  the  articles  BnasnoA  and  ! 

rAPRAOK  A  cniiliMowcr  plnnt  i?  po  nearly  allied 
to  broccoli  as  to  be  nearly  undistinguishable  from  ' 
it  by  an  unpraottsed  eye ;  but  it  so  g^tly  dii^ 
fers  from  any  of  tlie  boteaoka,  eavoys,  or  true 
cabbages,  a?  to  seem  to  superficial  observers  to  , 
be  oonnected  with  them  only  by  arbitrary  and 
usdeas  ohmifioatioa.  The  leaves  of  a  cauliflower, 
even  when  quite  young,  are  readily  distinguish- 
able by  the  nninitiatf>d  from  those  of  a  cabbuge; 
and  the  fluwer-stems  and  fructification  produce  a 
fatoad,  compact,  esculent  head  of  white  flower- 
buds,  while  thoae  of  the  cabbage  rise  into  a  anuiy- 
branched  spike  of  mutually  detached  and  quite 
inedible  flowers.  "  The  common  cabbage  puts 
out  one  upright  stem,  from  the  centre  of  the 
cabbage^  whioh  aftsnrards  divides  into  ssToval 
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bttaoiketi  whereas  the  cauliflower  sehdi  oat 
many  flower-atems  from  the  part  eaten ;  which 
I  is  only  a  compact  coUeoiioQ  of  the  beads  of  these 
I  ttelki,  whioli  sfterwitrds  dividM  into  to  many 
I  stems,  which  also  braoch  out  into  mmnj  tpread- 
!  ing  6hoot«*,  these  forming  a  large  spreading  head 
j  whea  ia  flower,  but  never  ribiug  pyramidically 
I  UIm  the  eabbage.**  The  large,  close,  firm  head 
I  or  cluster  of  white  flower-buds,  and  not  the 
'  leaves,  is  the  part  of  thf^  cauliflower  eaten;  it 
I  eoosfcitutes  a  delioaie  esculent  which  almost  every 
>  pakto  raliahea;  and  it  it  wdl  faunm  to  hav* 

I  been  joooiely  pronounced  by  the  great  English 
IcxicograpJier  "the  fin«tt  flow«r  c£  the  £ngliab 
garden." 

Only  two  varieties  of  cauliflower  we  in  oulti- 
!  vatiun, — the  early,  for  the  first  crops  of  the  year, 
!     and  thr-  hiti-,  for  the  general  or  main  crops. 

Heads  arc  ubtained  for  use  from  May  till  De- 
i  ceinber,  but  are  in  the  finest  condition  in  June 
i ,  and  July.  Both  varieties  are  raised  fkom  seeds, 
and  h  ive  a  half-tender  hahit,  and  require  to 
transplanted.  Two,  three,  or  four  sowings  may 
^  be  made  from  early  spring  till  the  end  of  suro- 
'  j  mm ;  and  a  eowing,  to  atluid  over  winter,  most 

I I  be  made  in  August.  The  soil,  preparation,  and 
'  general  culture  —  excepting  in  so  far  as  the 
'  Ittst  requires  to  Im  luudifled  by  tlie  greater  ten- 
I  demeM  of  the  plant— are  the  same  as  for  broc- 
I  coli.    See  the  article  Broccoli. 

'      The  first  sowing  of  the  year  may  be  made,  on 
a  warm  border,  or  on  a  slight  hotbed,  at  the  end 
of  January  or  early  in  Fehmary;  the  leedrbed 
\    of  this  sowing  must  constantly  enjoy  the  protec- 
tion of  a  frame;  the  seedlings  may,  in  March, 
be  pricked  out  into  a  similar  situation  to  the 
seed'bedj  end  the  young  plants  may,  in  April 
and  the  early  part  of  May,  be  trannplanted  to 
the  open  ground,  some  to  be  gently  forced  under 
hand-glasses  to  succeed  the  winter- Stan  ding  crop, 
and  others  to  advance  natorally  to  tnatority  in 
order  to  snooeed  th<Me  under  the  hand-glasses. 
Another  sowing  may  he  made,  on  a  warm  border, 
!    late  in  March  or  early  in  April ;  the  seed-bed,  if 
j    the  weather  be  severe^  mnrt  enjoy  eome  protec- 
tion ;  the  seedlings  wa$J,  Id  May,  be  pricked  OOt 
into  the  thoroughly-open  ground ;  and  the  young 
plants  may,  in  June,  be  finally  transplanted  to 
I   succeed  the  latest  of  the  May  transplantation. 

A  third  lowing  may  be  made  at  the  end  of  May, 
I    for  prioking  out  in  the  end  of  June,  and  trans- 
I    planting  in  the  end  of  July.   These  sowings  may 
:  be  so  reguUted,  in  the  pricking  out,  transplant- 
ing, and  culture,  as  to  afiord  a  constant  sucoes- 
rion  for  use,  from  the  consumption  of  the  winter- 
;  standing  crop  till  the  b^inning  of  November,  or 
!  in  mild,  open  seasons,  tiU  the  approach  cf  Janp 
j  oary ;  er  a  greater  number  of  sowings  may  be 
^  rnndi-',  at  nny  desirr'ii  intorvalB  from  tbtt  Mid  Of 
I  January  till  the  last  week  of  May. 
I     The  seed  of  all  these  sowings  ought  to  be  dis- 
persed broadcast,  and  covered  to  the  dqpth  of 
'   half  an  inch  with  fine  mooUL  Both  after  sowing 


and  after'  pricking  out.  if  the  weather  be  dry   |  . 
water  must  be  given    The  seedlingfi  nre  fit  tob»  j| 
pricked  out  when  each  obtains  four  or  tive  leaves  ' 
about  an  inch  broad;  and  they  ought  to  be  pkntsd  | , 
at  distances  from  one  another  of  three  or  fact 
incht'8.    The  young  plants,  when  finally  trans- 
planted, should  be  placed  at  distances  from  one 
another  of  thirty  indiee,  in  ground  finely  pulver- 
ized, rich  in  raanurial  intermixture,  aod  perfcctlr  [ 
open  from  the  shade  of  trees  or  fences;  and  in  : 
their  after-culture,  the  soil  around  them  ahoaid  ' 
be  frequently  stirred  witb  the  hoe,  and  a  poition 
of  it  drawn  up  about  their  stems;  and  if  the 
weather  hi.-  drouc^tv.  a  circular  hollow  should  , 
be  scooped  out  around  each,  and  filled  with 
water  twice  a-wedc  till  they  begin  to  flower,  and  j ' 
every  alternate  day  during  the  progress  of  their 
infloreacence.    The  heads  of  flower-buds,  when  , 
fully  or  nearly  formed,  may  be  kept  of  a  purt*  1 1 
white  colour,  and  repressed  in  their  tendency  tu 
run  to  seed,  by  shading  them  from  the  can  witb  I ' 
ov  Tfoldings  of  the  leaves  of  their  own  plants.  I 

Various  methods  have,  with  more  or  less  sue-  \ 
cess,  been  tried  for  preserving  matured  heads  of  | 
the  last  opea-groand  sowii^,  through  aona  part  j 
of  winter,  and  ev^n  fill  go  advanced  a  period  as  | 
the  latter  part  of  April,  so  as  to  continue  thr^  . 
supply  of  cauliflowers  for  the  table  to  wtthin  two 
or  three  weeks  of  the  com|dete  cirde  of  the  year.  \ 
A  writer  in  the  Gardener's  Magazine,  who  seems  | 
to  have  l>een  very  successful,  says,  "  Towards 
the  end  of  autuion,  I  make  a  bed  or  beds,  aoooid- 
ing  to  fliroumsfeancesi  <rf  moist  jHUid,  in  anj  cod 
house  that  will  exclude  the  frost.   The  beds  ■ 
fshonld  he  four  inches  deep.    Having  previously  ,| 
planted  a  greater  number  of  cauliflower  plants  ' 
than  would  be  required  at  the  time  thej  ar»  to  I 
come  into  use,  I  take  the  stirplus,  wh«a  in  a  good  | 
condition,  and  cut  ofif  their  roots,  leavingjs  ftalk 
about  three  or  four  inches  long ;  I  thai  cut  aS  ,  I 
all  the  leaves,  except  the  innenaoat  row,  awi,  j 
after  shortening  these,  I  insert  the  stalk  into  the  I 
sandbed,  and  cover  the  <a&uUflower  with  a  f!ower-  I 
pot.   In  this  manner,  a  Urge  quantity  may  be  ' 
contained  in  a  smaU  spacet  for  emnple,  a  bed  '| 
twelve  feet  square  will  hold  288  heads.    Again,  ! 
by  taking  tho=^c  ]ilant8  that  are  not  in  flower 
when  the  frost  sets  ia,  and  preserving  them,  in 
a  growing  state,  in  any  hottse  Or  shed  whore  light 
is  admitted,  and  which  will  preserve  them  froin  j 
a  severe  frost,  these  will  come  into  use  about  the  * 
month  of  January ;  and,  by  cutting  them,  and 
putthig  them  ia  <1m  SMidbed,  they  will  ooatinae 
fit  for  use  till  the  spring.    In  this  way,  1  ha^-e  j 
kept  <»uliflowpr?  to  thr"  end  of  .\pril     It  will  l-e 
necessary,  from  time  to  time,  to  examine  and  cut  I 
off  any  decayed  part  Chat  may  appenr." 

The  crop  of  oralifiowers  to  stud  ener  wii^ ' t 
tcr,  and  come  into  use  in  May,  must  be  sown  ' 
about  the  middle  of  August.  The  seed-bed  stay  I 
be  an  old  cucumber  bed,  or  any  otlier  old  hot-  j 
bed,  cr  a  nz-ineh  stntnm  of  li^lht  rieh  modd,  i 
upim  a  sixoinoh,  firmlj'tioddsft  stntom  cf  Asr 
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ou^Iy  rotten  duag;  and  mu£t  be  protected  with 
:  j  »  flntine  or  glassM.  The  teed  nrast  be  deponted 
I  at  the  depth  of  a  quarter  of  an  inch ;  water,  if 
'  t   requisite,  must  be  given  ;  nnd  protection  from 
i  hot  sunshine  must  be  afforded  by  a  mat-shading. 
^  In  the  latter  part  of  September,  the  seedlings,  if 
- 1  their  leaves  bo  an  inch  broad,  inti8t  be  pricked 
out  into  a  siuiilur  situation  nnd  with  slmilnr  pro- 
I  tection  to  the  seedbed ;  at  the  end  of  October  or 
beginning  of  November,  the  strongest  of  the 
I  plants  maj  be  teansphintcd  in  little  clustm  na- 
,  I  dor  handglasses;  and  in  th  -  i  nd  of  Fi  bruary  or 
the  beginning  of  March,  others  may  be  trans- 
planted £rom  the  ftamee  to  the  handglasses,  and 
1 1  the  strODgert  under  the  handglasses  tn  ay  be  placed 
in  the  open  ground,  with  prritccti'  n  -dimply  from 
I  a  south  wall  or  from  mats,  two  plants  being  left 
I  under  each  handglass ;  and  about  the  end  of 
,  April,  or  the  beginning  of  May,  all  protection  of 
even  the  most  tender  and  backward  maj  cease. 
I  All  transplantings,  and  specially  Uiose  to  the 
open  ground,  must  be  carefully  and  cautiously 
'.  1  fliR»eted»  withoat  damage  to  the  roots,  and  with 
I  '  as  large  a  quantity  as  pDSsilile  of  adhering  soil ; 
,  all  the  plants,  in  the  various  stages  and  situa- 
tions of  their  growth,  ought  to  have  no  more 
protection  than  is  merely  sufficient  to  prevent 

I  damage  from  cold, — the  Icnst  protected  plants 

I I  being  always  healthier,  and  producing  larger 
,    beads,  than  thoee  which  sre  mnoh  protected ;  and 

I  the  pknts  beneath  handglasses  should  have  soil 
drawn  up  about  their  stems,  and  should  be  kept 
i  I  uncovered  during  the  daytime  of  all  compara- 
!  tively  mild  weather,  and,  when  they  ascend  to 
!  tha  top  of  the  glasses,  should  be  encircled  with  a 
J '  zone  of  "^oil  fnnr  or  five  inches  high,  impenetrable 
to  the  frost,  and  forming  a  Imsis  on  which  the 
glasses  may  rest  so  as  to  afford  ample  space  for 
further  growth.   The  best  seed  is  obt^aed  from 
select  plants  of  the  winter-standing  crop. 
I      CAULIS.   The  culm  of  a  gru.-;.^,  the  stem  of  an 
i  I  herb,  or  the  trunk  of  a  tree.   A  caulis  is  defined 
<    by  Jungius  to  be  the  part  of  a  plant  which  rises 
single  ri^M  .ve  the  earth,  and  fr  rn  which  the  leaves 
;    or  little  branches  put  forth ;  and  by  Miller  to  be 
, ,  **  the  upper  part  of  a  plant  stretched  forth  to  an 
height,  so  that  the  fore  parts  differ  not  from  the 
hind,  nor  the  right  from  tho  It  ft."    A  frequent 
I ,  specific  name  in  modem  botanical  nomenclature 
I '  is  acaulis,  denoting  the  species  so  designated  to 
3 1  be  stemleBS ;  and  a  common  comprehensive  name 
1 1  in  old  botanical  language  was  cauliferous,  denot- 
I    ing  ail  such  plants  as  have  true  stems.  The 
,  I  name  cauliflower,  botanically  cauli flora,  signifies 
!  *  flowering-stem'* 

ij  CAUSTIC.  A  substance  which  corrodfg,  burns, 
or  otherwise  destroys  any  exterior  part  of  the 
,  auimal  frame  to  which  it  is  applied.  The  most 
,  I  power  All  caastit^  though  rather  improperly  term- 
:  I  ed  one,  is  the  cautery  nr  r;>d-hot  iron.  Some  of 
n  the  stronger  caustics,  in  the  proper  f^en^o  of  the 
I  \  word,  are  soda,  potash,  nitrous  acid,  uud  vitriol ; 
I  and  wmie  of  the  milder  are  red  precipitate,  sul- 
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phate  of  copper,  verdigris,  and  burnt  alum.  The  ' 
most  oonvenient  solid  caostio  is  nitrate  of  rilver,  ' . 
in  the  form  of  mimic  cylinders,  and  under  the  | 

well-known  popular  name  of  lunar  caustic. — The  j  ! 
milder  caustics  arc  useful  in  bringing  obstinate 
ulcers  into  a  healing  condition ;  and  the  stronger 
caustics  are  employed  to  destroy  fungoos  desh,  ' 
and  othrr  irretrievably  disensr  d  p.jrtions  of  the  ' 
body.    The  nitric  acid  in  lunar  caustic  appears 
to  be  the  agent  in  destroying  the  animal  texture  ; 
and  a  black  stain  which  results  from  the  applica- 
tion of  this  Buhstanoe,  seems  to  be  occnsioufd  by 
the  separation  of  oxide  of  silver.   Lunar  caustic  i 
is  the  bssb  of  indelihle  ink  for  marking  linen, 
and  is  sometimes  used  Ibr  giving  a  black  colonr 
to  red  or  grey  hair. 

CAUTERY.    A  soaring  iron  which  farriers  use  | 
red-hot,  or  rather  white-hot,  for  destroying  fun-  j 
gons  flesh  and  other  irretrlevsUj  diseased  ezt^ 
rior  parts  of  animal  texture.  | 

CAWL,  or  Ombxtum.  A  broad  and  fatty  mem>  ! 
brane  of  sheep,  cattle,  and  horses.   It  is  formed 
from  the  peritonoum,  partienlarly  from  thoss  por- 
tions of  it  which  arc  reflected  from  the  paunch. 
In  cattle,  it  covers  the  four  stomachs  and  part  of 
the  intestines,  and  seems  to  support  the  latter,  | 
and  to  protsot  them  from  H^ng  Isynrsd  by  the 
various  motions  of  the  body ;  but  in  horses,  it  is  , 
comparatively  short,  extending  only  to  the  pan-  ' 
creas  and  a  small  part  of  the  colon, — and  its  ap- 
parent  use  is  not  so  obvious  as  in  (mttle. 

CAYENNE  PEPPER.   See  CAP8icr.H.  | 

CEANOTUUS.  A  genus  of  ornameuUl  plants,  i  | 
chiefly  shrubs  and  small  trees,  of  the  buckthoni  i  i 
tribe.  Seven  species  now  comprised  in  this  genoa  | 
formerly  belonged  to  the  buck  thorn  genus,  and  one  |  | 
to  the  staff-tree  genus ;  and  six  species  formerly  I 
classed  among  the  ceanothi  are  now  assigned  to 
other  gaiera.  About  twenty  species  of  ceanothi, 
according  to  the  present  constitutiim  of  the  ge- 
nus, are  cultivated  in  the  gardens  of  Qreat  Bri-  j 
tain  j  and  nearly  twenty  more  have  been  described  j 
by  botanists.  More  than  one  half  of  the  intra*  | 
duced  species  are  evergreen  shrubs  of  from  3 
to  15  feet  in  height,  from  countries  within  or  i 
near  the  tropics ;  one,  C.  perennity  is  a  hardy,  | ; 
perainisl  rooted  herb,  of  two  feet  ia  height^  from  j  j 
Carolina ;  and  most  of  the  others  are  hardy,  de-  ;  I 
ciduoua,  white-flowered  shrubs,  of  two  or  three  j 
feet  iu  height,  from  North  America.  The  species 
distinctively  called  American,  C.  am€ria$»a,  was  I 
introduced  from  North  America  in  1713,  and  is  I  I 
very  generally  known  as  a  hardy  ornamental  |  ! 
shrub.    It  popularly  bears  the  names  of  red-  | 
wood,  led-twig,  and  New  Jersey  tea.   Its  stem 
has  a  pale  brown  colour,  and  a  height  of  between  i 
two  and  three  feet ;  its  branches  grow  from  the  : 
lower  and  the  middle  as  well  as  the  upper  parts  I 
of  the  stem,  and  are  thin,  flexible,  and  reddish  ;  | 
its  leaves  stand  on  reddish  f<M)t8talk3  of  about  2J 
inches  in  length,  and  are  oval,  p  ointed,  .serrated,  i 
2^  inches  loug,  and  pruportiouaily  broud  ;  and 

its  flowers  have  a  white  oolour,  and  grow  in 
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I    clusters  at  the  end  of  almost  every  twig,  and 
I  ^  bloom  tnm  Jnly  till  Oefeober.  Tht  llow«n  tappmr 
I     almost  to  cover  the  shruV),  and  give  it  a  very 
1     beautiful  appearance ;  and  the  leaves  which  in- 
.  termix  with  their  clusters  produce  a  bimiiar 
I  «Aet  to  spriei  of  myitle  in  *  riehly  odeoted 
'  bouquet.    The  fruit  is  small  and  brownish,  and 
■oraetimes  ripens  its  seed  in  England.    This  spe- 
I  cies  IS  propagable  from  either  seeds  or  layers ; 
:  mad  the  ottwripodoOyionie  from  Modaiaome  from 
layers,  and  wmo  from  cuttings. — An  eminently 
beautiful  species,  the  dense-flowered,  C.  thtfrtl- 
fionu,  was  introduced  so  kte  as  1 844.   it  is 
^  iMNurly  or  quite  hftrdj,  and  hae  evergreen,  Bhior 
,  ing,  oval  leaves,  and  large  panicles  or  clusters  of 
I    light  blue  flowers.    In  its  native  situations,  in 
I .  many  pnrts  of  America,  it  attains  the  height  of 

I  ft  nu^  tiee^  and,  dmiog  tbe  period  of  bloom,  la 
I  densely  enveloped  with  flowers ;  and  in  Britain 
,  also,  so  far  as  it  has  yet  boen  tried,  it  manifoits 

tbe  halHfc  of  a  very  free  blooiuer. 
CBCIDOMTIA.  SeeTnvu. 
J  OBDIB)— botaaioally  (kirua.    A  small  genus 

I I  of  hardy,  evergreen,  ornamental,  timber-trees,  of 
j  the  fir-tree  division  of  the  ooniferous  order.  The 
1 1  eadar  of  Lobaaon  tpeoles,  CWnw  Idbani,  Ibr- 
I ;  merfyeaBediVniM  oedms,  is  distinguished,  bj  its 

i  Btron;^,  ramose  branches,  from  all  other  trees  of 
I  the  same  order.  The  general  character  of  the 
•boott  even  when  the  tree  is  young,  is  singularly 
bold  and  picturesque,  and  quit^  p  culiar  to  the 
genus.  Thf  tr»'f'  if  a  native  of  tlie  oldt^st  part 
of  the  mountains  of  Lihanus,  Amanus,  and  Tau- 
rng;  botit  ienotnowtobefbiindfaithoieplaofle 
ingieat  numWrs.  Maundrell,  in  his  journey  from 
Aleppo  to  Jerusalem,  in  1606,  conW  reckon  only 
•ixteen  large  trees,  though  many  small  ones. 
The  forest  of  Ubaans  eeeme  never  to  have  re- 
covered  from  the  hftvoo  nm  le  by  Solomon's  forty 
1  score  thousand  hewer?.  This  tree  was  introduced 
to  Britain  from  the  Levant  in  the  eighth  decad 
of  the  17th  eentovy,  and  has  ever  einoe  been 
justly  regMfded  as  one  of  the  noblest  and  most 
imposino:  ornaments  of  our  parks  and  home-views. 
Yet  it  is  so  massive  and  mighty  a  feature  in  near 
grouping  as  to  require  to  have  Its  situation 
chosen,  if  not  bj  a  practised  landscape  gardener, 
1  at  least  by  a  person  of  n-fincd  and  cdrnprfhensive 
j  taste.  The  pre-eminent  value  of  its  timber,  too, 
i  is  matter,  not  only  of  general  mo^m  notoriety, 
I  hot  of  both  elvU  and  sacred  history.  "  This  tim- 
i  ber,  to  !idopt  the  words  of  Hanbury, "  was  greatly 
used  in  the  building  of  Solomon's  Temjde,  which 
at  once  convinces  us  of  its  snperli^ve  eKoeUenoe. 
It  ii  said  to  oontinne  sound  for  two  thousand 
years;  and  we  are  told  thnt,  in  the  temple  of 
Apollo  at  Utica,  there  was  found  cedar  wood  of 
that  age.  The  magnificent  temples  of  the  Pagans, 
■i  weU  as  thoee'  of  the  true  Ood,  were  diiefly 
built  of  this  fitmous  timber.  The  statue  of  the 
great  goddess  at  Ephcsua  was  made  of  this  ma- 
terial i  and  if  this  tree  abounded  vrith  us  in 
grsoi  pIcBtj,  it  night  have  a  priadpal  share  in 


our  most  superb  edifioes.  The  eflluviu  ooast&aUy 
emitted  from  its  wood  are  said  to  purify  tlie  air, 
and  make  rooius  wholesome.  It  is  not  obnoxious 
to  worms ;  and  emits  an  oil  which  will  preserve 
cloth  or  books  from  worms  or  corruption.  The 
sawdust  will  preeerve  human  bodies  from  potoe- , 
faction,  and  is  therefore  said  to  be  plentiftillj 
used  in  the  rites  of  eralmlmin^.  where  praclibed  " 
The  cedar  of  Lebanon  is  propagated  from  iu 
eonee,  and  will  grow  weO  in  afanoet  anj  Uad  ef 
soil  or  situation  ;  but,  after  l>eing  planted  oot 
from  the  nursery-bed,  it  ought  never  to  be  touched 
by  knife,  hatchet,  or  other  tool,  and,  with  ibe 
ezeeption  of  being  fonesd  from  eattle,  sheuli 
be  let  as  completely  alone  as  if  it  grew  in  the 
sublime  solitude*  of  its  native  clime.  A  succe»- 
ful  attempt  was  made  upwards  of  20  years  ago, 
at  Kantee  In  the  west  of  Fnnoe^  to  graft  the 
cedar  of  Lebanon  upon  the  lardi. 

Thf»  deodara  or  Himmalayan  cedar,  Cedr^t 
deodara,  was  introduced  to  Britain  fruui  Nepaol 
in  188S,  and  has  alrsadj  beooine  extsosiTdiy 
difiuod  in  shrubberies  and  scleot  eoIle<^i<»f  of 
ornamental  trees.  It  naturally  <frow«?  on  the 
stupendous  mountains  of  India  and  ^cpaul,  at 
altitudes  of  fkma  7.000  to  12,000  foet  abovs  the 
level  of  the  sea ;  and  in  aggngate  height  and 
character,  it  is  grander  on  these  mountains  than 
even  the  old  cedar  on  the  heights  of  Lebanon,—  . 
very  oommonly  attsiniag  a  height  of  90  or  100 
feet  and  a  girth  of  upwards  of  30  feet.  **  When 
young,"  says  Thornton,  "  it  closely  renemWt'i 
the  real  oedar,  but  never  sends  forth  q;Mreading 
braaehea.  The  ooae  rssemUes  that  of  the  eedmr, 
and  is  preceded  by  a  catkin  of  a  bright  jeOsv 

colour;  ?o  that  the  tree,  when  in  full  blv>88t»tn 
appears  covered  with  a  rich  mantle  of  gold.  These 
eatkins  are  loaded  with  ft  golden  duet,  wUeh  the 
wind  shakes  from  the  branches  in  such  quanti- 
ties, th;it  the  pronnd  for  a  considrralile  distaB<» 
about  the  tree  becomes,  as  it  were,  sheeted  with 
gold.   So  durable  Is  Its  timber,  that  oeme  used 
in  the  building  of  one  of  the  wooden  bridgas 
over  the  Jaihitn  was  found  little  decayed  af^er  r 
exposure  to  the  weather  for  above  400  years."  ' 
Tonng  plants  of  the  deodara  oedar  look  nearly  m  ' 
well  as  plants  of  the  exquisitely  dlegant  Aurtiea- 
riatxcdm;  and  they  have  the  great  additional 
recommendation  of  being  unfastidions  and  hard?; 
so  tiiat  they  are  wdl  adapted  for  almost  every 
kind  of  shrubbefy. — ^Two  species  of  ejpKSSS^  ths 
arbor  ^Ttn?  like  and  the  Portugal,  an*  «"mptiniM 
popularly  called  respectively  the  wlute  cedar,  and 
the  oedar  of  Goa;  and  seven  species  of  jnniper-tiees  ! 
and  shrubs,  Juniperi  axyoednu,  Vuyinimiat  Af^ 
mudiana,  Bariaden*i$y  thurifern,  Lifcia,  and  Phit- 
nicia,  are  sometimes,  though  with  little  propriety, 
popularly  called  respectively  shar^  cedar,  Tii^i- 
nian  or  red  oedar,  Bermudan  cedar,  Ikrbadoes  I 
or  Jamaica  cedar,  Spanish  c  dur.  Lvcian  coi  r.  ■ 
and  Phoenician  oedar.   See  the  articles  CifUM^  . 
JuiriruR,  and  Abim. 
CBDRELA.  8ea  Bmtabv  Owub 
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CELANDINE. 

I  CEIBA.  See  Silk  Cotton  Tuee. 
j  CRL<LNI>IN£,— bot&nicaUy  Cli^idonium.  A 
oaall  gnaw  of  herb«oeoaa  pknta,  of  tb«  ^appj 
j  trihe.  The  comraon  ispecies,  Chelulonium  vitijus, 
I  is  a  perennial-rooted  weed  of  thickets,  waste 
'  lauds,  sluid/  iMmks,  aud  other  similar  places  of 
I  GvMt  Britain.  Its  ttem  is  nrand,  graeiit  and 
I  [  about  two  feet  high  ;  its  leaves  arc  Inrc^e,  lung, 
!  yeilowish-crreen,  and  deeply  divided,  and  ufl'  pro 
j  I  daoed  in  pairs  at  each  joiot  of  the  stem ;  aud  its 

f  llomm  arc  amsll  and  ydlow,  and  grow  in  little 
I  cT^nps  upon  long  footstalks,  and  bloom  from  April 
j  i  till  (Jctober.  The  wht>lf*  plant  iR  lirittlp,  and 
I !  yields,  on  pressure,  an  acrid,  orange-coloured, 
]  ]  madidnal  Joioa.  Two  hardy,  perennial-iaoted, 

,  yellow-flowered  species,  from  reepectivtly  Dau- 
1    ria  and  the  South  of  Europe,  Rre  pometimes  cul- 
tivated as  ornamental  plants  in  gardens. — The 

,  miiflsoBns  spaoMS  oi  Doeooniay  a  acvvay  fl'TSi||isn 
I  ■  ahrub,  of  ten  feet  high,  from  the  West  IndiM^  is 

'  popularly  called  the  frutescent  celandine. 

I  C£LASTRUS,— popularly  Staff-Trte.   A  genus 
!  «f<NrnamentaIpliuiCa,prineipanye««igNeni&alM» 
forming  the  type  of  the  natural  order  celastrine^. 

■  This  order  is  nearly  allied  to  the  hnckthoru  tribe ; 
;  yet  is  readily  distinguishable  from  it  by  the  im- 
I '  farioation  of  ito  sspidi,  and  by  tho  aUeniatian  of 

its  stamens  with  its  petals.  It  comprises  18  ge- 
i ,  nera,  and  has  within  the  gardens  of  Great  Britain 
! '  aliout  120  species ;  and  all  of  these  are  shrubs  or 
i|  anuJl  trsot  with  wbito  or  graenish  inoonsplonoQs 
I  ]  flowers,  and,  for  the  most  part,  simple,  alternate, 
\  \  or  opposite  leave*.  Four  of  the  best  known  and 
I  most  ornamental  genera  are  oelsstma,  staphylea, 
^  euonyiDii%  and  flas;  and  ona  snbdlriiioft  of  the 
,  I  order,  comprising  two  speoiet,  takes  staphylea 
j  j  for  its  type, — another,  comprising  eight  spodeB,  ' 
j  takes  euoaymus,  and  includes  celastrus, — and  a 
i  third,  also  oompcising  eight  spedss,  takoa  llsx. 
I  Nearly  thirty  species  of  the  genus  celastrus 
I  hare  been  introduced  to  Britain ;  and  about  sixty 
other  species  have  been  soientihcally  described. 

■  i  Ihn  Mistarod  species,  C,  Mlattu,  was  introdooed 
I  from  Yiiginta  in  1750.  It  is  a  hardy,  deciduous 
I  clinr>ber,  of  from  4  to  20  feet  in  height ;  several 

I    stems  rise  from  each  root-itook  ;  and  are  colored 
'  with  a  biownidi  barl^  and  lanify  into  nomerous 
I    branches ;  the  Isnvas  gfOV  altSfnately  on  the 
branches,  and  have  an  oval,  unserrated  outline, 
,  and  a  fine  greoi  colour ;  and  the  flowers  are 
;  white,  and  bloom  in  Jvly*— Tba  fiUmbing  spe- 
: '  eies,  O,  mmdmt,  was  introdased  fkom  North 
]  America  upwards  of  a  century  ago ;  and  is  nlso 
;    a  hardy,  deciduous,  and  very  handsome  climber. 
I    Ita  •tans  an  woody  and  twining^  and  riss,  with 
I  the  aid  of  neighbouring  shrubs  or  tnsi^  to  the 
;  height  of  12  or  15  feet  ;  its  leaves  nre  oblong, 
serrated,  and  pleasantly  green,  and  grow  alter- 
j    nately  on  thobtanehss;  Hsflowrashave  agreen- 
<  iah  colour,  and  are  produced  in  small  tMUiehes 
from  the  sides  of  the  branches,  an^  npp<»nr  in 
Maj  and  Jane ;  and  its  fruit  are  beautiful, 
'   red,  roundish,  throe  oofncfcd  oapsules,  similar  to 

r 
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I  tho?e  of  the  epindle-tree,  and  ripen  in  autumn, 
and  appear  in  great  profusion,  and  with  exquisite  ; 
omamsntid  slTeet,  on  tho  ti^  of  the  riirabs  and  j 
small  trees  which  assist  the  plant  to  climb. — The  I 
spotted  and  thr  nodding  sj)ecie8  are  evergreen 
climbers  from  Japan,  and  India ;  the  shining 
spedos  is  an  ovsrgrssn  vndsnhiub  of  two  ftet 
in  height,  from  the  Cape  of  Good  Hope ;  the 
myrtle-leaved  species  is  an  evergreen  tree  of  20 
feet  in  height  from  Jamaica;  and  ail  the  other 
introdnosd  spedss  aro  evergreen  shrubs,  of  from 
3  to  10  feet  in  height,  principally  from  the  Cape 
of  Good  Hope,  hnt  in  five  instnncee  from  tropical 
America,  the  Canaries,  and  the  suutli  of  ilurope. 

OELBRTAO.  SeeCiumT. 

CELERY, — botanioally  Apium  graveo!en4.  A 
biennial  herb,  of  the  parsley  jrenTis,  and  umbelli- 
ferous order.  It  grows  wild  as  a  weed  m  Britain, 
under  tho  popular  name  of  smallsge ;  and  it  is 
eoltivated  as  an  esculent  in  our  gardens,  under 
the  well-known  names  of  celerino  nnd  celery  ; 
but  the  w^  differs  very  widely,  in  at  once  ap-  ' 
pearanoe,  shaiaoteis,  and  properties  from  the  ; 
cultivated  plant    Wild  celery  grows  in  ditches 
and  marshy  situations,  particularly  near  the  sea ; 
its  rout  is  tapering ;  its  stem  is  smooth  and  tubu-  | 
lar ;  ito  kavsa  are  aorid,  disagreeably  flaTonrsd, 
and  frr  from  whoksome ;  its  flowers  are  small,  j 
numerous,  and  greenish-white,  and  appear  in  j 
August  and  Beptember ;  and  its  seeds  possess  the 
same  kind  of  acrid  and  unwholesome  properties  | 
as  the  leaves.    But  the  stems  of  the  cultivated 
plant  are  f*olid  and  fleshy  ;  and  both  these  and 
the  leaves,  when  duly  blanched  by  culture,  as 
well  as  tiie  sseds  in  thsir  ordinary  oondition,  ^ 
possess  an  agreeable  aromatic  flavour,  and  vety  | 
generally  recommend  themselves  to  the  human  j 
palate.   Five  principal  varieties  are  in  cultiva- 
tion,—the  oommon,  upright  Italian,  for  the  main 
crop,  the  solid<steniBMd  upright,  the  red-stemmed 
upright,  the  krr^f^  red-stemmed  upright,  and  the 
turnip-rooted,  spreading,  or  celeriao.    The  last 
of  them  is  the  hardiest,  and  swdk  at  tiie  bottom 
like  a  turnip,  and difiem  so  widely  from  the  other 
varieties  in  chamcters  and  habit  as  to  have  been 
frequently  regarded  as  a  separate  species. 

The  blanched  haf-etalks  of  cultivated  celery 
are  oaten  raw  as  a  mlad,  and  avs  In  iSSiOB  from 
July  (sr  AtJtrnet  till  March.    They  are  tised  also 
to  flavour  soups,  and  are  sometimes  boiled  as  a 
dinner  vegetable.  In  Italy,  the  nnUanohed  leaves 
are  used  in  soups ;  and  both  there  and  in  Alg* 
knd,  the  seeds  are  employed' to  flavour  soups. 
Only  the  root  of  the  celeriao  variety  is  used.  ! 
"  This,**  says  Sabine,  "  is  excellent  in  sonps^  in  { 
which,  whether  white  or  brown,  slices  of  it  are  j 
used  as  ingredipnts,  and  readily  impart  their 
flavour.  With  the  Germans  it  is  also  a  common 
salad ;  Ibr  whloh  the  footo  are  prepared  by  ImIIp 
ing,  until  a  fork  will  pass  easily  through  them  \ 
after  they  are  hoilerl  and  become  cold,  they  are 
eaten  with  oil  and  viue^^.   They  are  also  some-  ; 
times  serfod  up  at  taU^  Stewed  with  riehsaneea.  I 
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lu  all  «»8«s,  before  th*!y  are  iMjileJ,  the  dores  of 
the  roiil6»  wMcb  ftre  very  ttrong,  aie  cal  mnj ; 
and  the  root  is  put  in  culd  water  on.  the  fire»  not 
in  water  previously  boiled." 

The  soil  suitable  fur  the  cultivation  of  celery, 
rcqoiree  to  be  fieh,  moiet,  and  friable^  in  a  ittu»> 
tion  quite  unshaded  by  trees  or  fences ;  it  ought 
either  to  he  exuberant  with  nianurial  matter, 
from  excess  or  reiimins  of  manuring  thiuugh  a 
eeriM  of  pteoeding  yoan,  or  directly  niMiuMd, 
not  with  rank  dung,  but  with  vegetable  com- 
post :  and  it  must  be  deeply  trenched,  made 
thoroughly  porous,  freed  from  stones,  and  worked 
into  intimete  eommiaition  of  its  manuiial  with 
its  earthy  ingredients.  "  As  in  its  native  state," 
remarks  Mr.  Towers,  "celery  is  found  in  moi.-it 
places,  it  is  very  probable  that,  in  the  general 
mode  of  enltnre^  it  doee  not  receive  one  ludf  of 
the  water  which  it  requires.  I  have  not  wit- 
nessed the  practice  of  floating;  but  it  would  be 
well  worth  while  to  compare  the  results  of  two 
trenchee  in  the  Mime  lotl  and  aspect,  one  being 
floated  to  saturation  during  dry  weather,  the 
other  treated  in  the  ordinary  manner.  I  would 
suggest  that  an  ounce  or  two  of  common  salt  be 
diaM>tved  ia  three  gallons  of  soft  water,  and 
poared  in  tlie  watered  trench  twice  a-week.  It 
has  been  said  above,  that  celery  affects  spots 
near  the  sea ;  therefore  salt  may  be  useful  to  it. 
I  employ  salt  oontinnaUy  in  the  garden,  and,  I 
believe,  with  good  effect." 

All  the  varieties  of  celery  are  raised  from  seed. 
Half  an  ounce  of  the  seed  uf  any  of  the  upright 
varieties  is  snffident  for  a  bed  ten  fbet  long,  and 
four  feet  and  a  half  broad.  The  seed  must  be 
very  lij^htly  buried,  either  by  moderately  rnlting 
it  in,  or  by  covering  it  with  tine  earth.  Sowings 
may  be  made  at  different  periods,  so  as  to  afford 
a  succession  for  use  throughout  the  longest  pos- 
sible period  of  the  year.  A  first  sowing  may  be 
made,  in  March,  on  a  slender  hotbed  or  on  a  warm 
border ;  a  second  sowing,  tar  main  crops,  may  be 
made  in  tiie  end  of  March  or  the  beginning  of 
April,  in  an  open  bed  ;  and  a  third  sowiog  may 
be  made  in  the  end  of  April  or  the  b^^inning  of 
May.  The  seedliaip  of  all  the  sowings  must  be 
transplanted;  and  they  ought  to  bo  removed 
in  such  succession,  according  to  their  strength, 
as  to  afford  a  regular  or  onfluctuating  series  of 
matured  plants  for  nse.  When  thoee  of  the  first 
sowing  attain  the  height  of  two  or  three  inches, 
some  of  the  hn$t  may  be  pricked  out,  and  set  in 
nursery-beds,  to  acquire  strength.  A  few  uf  the 
earliest,  in  order  to  be  gently  forced,  may  be 
planted,  at  two  or  three  inches  distance  from  one 
another,  on  :i  mcb  rato  hotbed  ;  others  nmv  ])c 
planted  in  open-ground  beds  of  four  feet  wide. 
In  rows  six  indies  asunder,  and  at  dislanosa  of 
throe  inches  from  one  another  in  the  row  ;  and 
tlin?c  remaining  in  the  seedbed  will  grow  more 
strongly  on  account  of  beii^;  thinned,  and  may 
eitlier,  at  two  or  three  sttoosenve  times,  be 
prioked  out  into  bedi^  or  allowed  to  aoquire 


strength  where  they  are,  aud  tranitplaatcd  di- 
rectly into  treneiies.  AH  the  eeedlings  prided 

out  into  beds  must  receive  water  in  their  new 
situation,  and  must  be  permitted  to  remain  th 
during  about  six  weeks  before  their  final  ir^ikr 
plantation. 

At  sucoessional  periods  of  every  two  or  three 
weeks,  from  Jnn*;  til!  Or-toher,  plants  of  from  ?:x 
to  twelve  inches  in  height,  must  be  transplanted 

into  trenchee.    An  open  eompartment  of  riA 

ground  should  be  selected  for  the  trenches,  cleared 
from  weeds,  and  marked  out,  with  the  line  and 
the  spade,  into  pieces  three  or  fuur  feet  asun- 
d«r,  and  eiMiin  foot  in  width.  Badb  piece  ehooU 
be  scooped  into  a  cavity  of  the  depth  of  a  middle- 
sized  spnde  ;  the  poil  removed  from  it  should  T)« 
laid,  to  the  right  and  the  left,  on  the  wide  spaces 
between  the  trendiestand  there  made  oven;  sad 
the  bottom  of  the  trench  should  be  lightly  dug, 
— or,  if  it  have  poor  soil,  it  should  first  be  over* 
spread  with  some  rotten  dung,  and  then  dug. 
The  planta  seleeted  Ibr  transplantation  riiooU 
have  their  straggling  tops  and  long  roots  trim- 
med ;  and  should  be  planted,  by  dibble,  in  a  single 
row,  along  the  middle  of  the  bottom  of  each  treoch, 
at  distances  from  one  another  of  four  or  five 
inches.  Water  8h<MiId  be  copiously  given  itams> 
diately  after  the  transplanting  ,  and  if  the  wea- 
ther be  dry,  it  should  be  occasionally  repeated 
till  all  the  planta  folly  strike  root  The  pram- 
pal  after-culture  oondsts  in  successive  earthing«- 
up  of  the  plants,  every  week,  fortnight,  or  three 
weeks,  till,  in  technicid  phrase,  they  become  com- 
pletely landed.**  The  first  earthing  up  must  be 
done  when  the  plants  have  grown  two  or  thres 
inches  in  the  trenches;  and  Tnust  consist  in  a 
gentle  accumulation  of  soil  aruund  ihenij  to  the 
height  of  about  three  or  four  indiea,  aecording 
to  the  several  hei^t  and  strength  of  the  plants. 
The  poil  which  was  thrown  out  of  the  trenches 
should  be  used  lu  the  earliest  earthings ;  aad 
afterwards  the  sdl  of  tiie  wide  spaces  betwetn 
the  trenches ;  the  earthings  should  be  continued 
till  they  attain  a  height  of  from  12  to  24  inches, 
according  to  the  growth  or  variety  of  the  plants; 
and  all  the  winter  crops  ought  to  be  well  landed 
up,  to  near  their  tops,  in  October  or  Hovember. 
Some  of  the  earliest  plants  will  partiaDy 
blanched,  and  may  be  taken  up  for  use,  ia  tiMi 
lattw  part  of  June  and  throng^toat  Jidy-;  htA 
the  main  crops  will  not  be  properly  blanched  till 
August,  and  will  be  in  prime  condition  in  Sep- 
tember,  and.  thence  till  the  end  of  winter.  The 
latest  crops  for  spring  use,  transplanted  in  Ssp- 
tember  and  October,  require  trenches  of  only  five 
or  six  inches  iu  depth,  and  may  be  plant^^  ia 
mere  drill  trenobesy  formed  in  properly  dog 
ground. 

Judd  reoommendfl  a  method  of  culture  esMid* 
erably  different  from  the  old  and  ordinary  on* 
which  we  have  detailed.  He  sows  about  the 
middle  cf  January,  on  very  rich  growid,  in  a 
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the  night,  widt  mate;  he  pii^i  oat  hit  seedlings 
into  a  nursery-bed  when  they  are  between  two 
and  three  inches  high, — taking  care  to  immerse 
them  in  water  when  taken  up,  and  to  keep  them 
moist  vhilftoat'of  the  ground ;  lie  allowe  tiiem  to 
remain  in  the  nuneny-bed  till  they  become  very 
strong;  and  lie  propart'S  his  trenches  by  deep  and 
elaborate  digging  with  the  spade,  and  by  richly 
uaaniing  then  with  thoronghly  rotted  dd  dung 
firom  spent  hotbede.  "  I  give  the  ground  a  se- 
cond trcn-hinff,'"  pnys  he, that  tho  dimsr  may  the 
better  be  iuoorporutud  with  the  mould,  aud  then 
leave  it  in  as  rough  a  state  as  possible,  till  my 
plants  are  ready  to  put  out.  In  the  ground  thus 
prepared,  I  form  tnmclic?  twenty  inches  wide, 
and  six  inches  deep,  at  six  feet  distance  from  each 
other,  measuring  from  the  centre  of  each  trench. 
Before  planting,  I  reduce  the  depth  of  the  trenches 
to  three  inches,  by  digging  in  sufficient  dune;  to  fill 
them  up  so  much.  At  the  time  of  planting,  if  the 
weather  be  dry,  the  trenches  are  well  watered  in 
tlie  BMiminfiniid  like  pleats  an  pot  in,  six  inches 
apart  in  the  row,  in  the  evening,  care  being 
takt'ii  to  keep  the  fibres  quite  '.vet  whilst  out  of 
ground.  As  they  arc  drawn  from  tiie  nursery- 
hedyttie  pleats  are  dtessed  for  pbating^eadthea 
laid  regularly  in  the  garden-pan.  The  trenches 
in  which  my  rows  of  celery  are  planted  being  so 
very  shallow,  the  roots  of  the  plants  grow  nearly 
on  a  levd  with  tiie  sarihoe  <rfthe  sroaad;  this  I 
consider  partioolarly  advintageoiu^  for  as  con- 
siderable cavities  are  necessarily  formed  on  each 
side  wlien  the  moulding  takes  place,  ail  injury 
firom  ttsgaaat  water  or  ezoess  of  moisture  is  pre- 
Tanted.  Tiie  trenches,  when  planted,  are  watered 
as  may  be  required.  I  do  not  think  it  well  to 
load  the  plants  with  too  much  mould  at  first ;  the 
two  first  mouldings,  therefore,  eve  done  ^nvy 
sparingly,  and  only  with  the  common  draw-hoe, 
forming  a  ridge  on  encli  side  of  the  row,  and  lenv- 
ing  the  plants  in  a  hollow  to  receive  the  full  lH.ae- 
lit  of  the  Tsia  and  waterings.  When  the  plants 
are  strot^  moagh  to  bear  ux  inches  height  of 
mould,  the  moulding  is  donf*  with  the  spade, 
taking  oare  to  leave  basis  enough  to  support  the 
mass  of  mould  whieh  will  ultimately  be  used  in 
the  ridge,  and  still  keeping  for  some  time  the 

plantf?  in  a  hollow.  Tht^  pmcef"?  of  moulding  is 
continued  through  the  autumn,  gradually  dimin- 
ishing the  breadth  of  the  top,  until  at  last  it  is 
drawn  to  as  sharp  a  ridge  m  possible,  to  stand 
the  winter.  In  the  operation  of  moulding,  it  is 
neceBsarv,  in  order  to  provpnt  the  mould  from 
tailing  into  the  heart  of  the  plant,  to  keep  the 
enter  leaves  as  dose  sepoorible.  For  this  purpeee, 
before  I  begin  the  moulding,  I  take  long  strands 
of  bass  matting,  tied  together  till  of  sufficient 
length  to  answer  for  an  entire  row,  and  I  fasten 
this  string  to  the  first  plant  intiie  row,  flien  pass 
it  to  the  next  plant,  giving  it  one  twist  round 
the  leaves,  and  so  on  till  I  reach  the  other  end, 
where  it  is  again  fastened.  When  the  moulding 
is  finished,  the  string  is  eeislj  unravelled  by  bc- 
f. 


ginning  to  untwist  it  at  the  end  where  it  was  last 

fastened." 

leriac  is  sown  at  the  same  time  as  the  other 
varieties  of  oeleiy,  hut  requires  a  somewhat  dif- 
ferent  treatment.  Ite  seeds  eaanot  always  be  re- 
lied upon ;  and  ought  to  be  carefully  seleoted,  and 

put  fully  to  the  t(>?t.  They  should  bo  sown  vt-ry 
early  in  the  year  on  rich  soil,  on  a  hotbed,  under 
glass ;  or  in  Mareh  or  April,  on  beds  of  ordinary 
soiL  The  seedlings  of  the  earliest  sowing,  may, 
when  two  or  three  inches  hip;h,  he  transplanted 
into  another  hotbed,  at  distances  from  one  an- 
other of  an  inch  and  a  half;  and  in  the  beginning 
or  middle  of  June,  the  young  plants  may  be 
tran-^plrinted  into  flat  lieds  in  the  Open  ground, 
at  distaucus  from  one  another  of  fifteen  inches ; 
but  they  must  not,  like  the  other  kinds  of  celery, 
be  transplanted  into  trenches.  Copious  watering 
must  be  given  immediately  after  the  transplant- 
ing ;  it  should  afterwards  be  repeated  daily  in 
warm  weather,  and  every  alternate  day  in  cool 
weather;  and  when  tlie  pbnts  inerssse  in  sise, 
the  watering  should  increase  in  copiousness,  and 
the  hoo  Rhnnld  he  occasionaUy  used.  T!ie  roots 
of  a  properly  cultivated  succession  are  ui  season 
firom  September  till  Janasry. 

CELLiS.  The  small  hexagonal  divisions  of 
honeycombs;  also  the  cavities  or  spaces  between 
the  partitions  of  pods,  husks,  and  other  ae^- 


CELLULAft  VISSUB.  Animal  cellular  tissue, 

substance,  or  membrane,  is  the  medium  which 
connects  and  supports  aU  the  various  parts  and 
stmetnres  of  the  animal  body.  Any  person  may 
gain  a  general  notion  of  this  substance  by  observ- 
ing it  in  joints  of  venl,  when  it  is  inflated  by  the 
butchers.  It  consists  of  an  assemblage  of  fibres 
and  Isminm  of  animal  matter,  ooaimoted  with 
each  other  so  as  to  form  innumerable  c<  lls  or 
small  cavities,  from  which  its  name  of  cellular 
is  derived,  it  pervades  every  part  of  the  animal 
stmctnre.  By  joining  together  the  minute  fibrils 
of  muscle,  tettduu  or  nerve,  it  forms  obvious  and 
visible  fibres.  It  collects  these  fibres  into  large 
fasciculi,  and,  by  joining  such  fasciculi,  or  bun- 
dles, to  each  other,  constitutes  an  entire  muscle, 
tendon  or  nerve.  It  joins  together  the  individual 
muscles,  and  is  collected  in  their  intervals.  It 
surrounds  each  vessel  and  nerve  in  the  body, 
often  connecting  these  parts  together  by  a  firm 
kind  of  eapsule,  and,  in  a  looser  form,  joining 
them  to  the  nei^':hho)irinfT  muscles,  &c.  When 
condensed  into  a  tirm  and  compact  structure,  it 
constitutes  the  various  membranes  of  the  body, 
which,  by  hung  maeeratioa  in  water,  may  be  re- 
solved into  a  loose,  cellular  texture.  In  the 
bone*!,  it  forms  the  basis  or  gmimd-work  of  their 
fabric,  a  receptacle,  in  the  interstices  of  which 
the  evth  of  bone  is  deposited.  As  eeUukr  sub- 
stance is  Lntin  !y  soluble  in  boiling  water,  it  is 
considered,  by  cliemists,  as  that  peculiar  modifi- 
cation of  animal  matter  termed  gdatine.  In  oon- 
soquence  of  its  solution  by  the  aaited  igeaeies 
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of  htaX  tad  moltture,  the  moMolir  fibres  aepuw 

ate  from  each  other,  and  fonn  the  other  structures 
of  the  body.  This  efl'ect  is  seen  in  meat  which 
it  subjecttid  to  long  boiling  or  stewing  for  the 
taUe,  or,  indeed,  in  a  joint  which  is  nmraly  over* 
lioiled.  It  forms  a  connexion  and  passage  be- 
tween all  parts  of  the  body,  however  remote  in 
situation  or  dissimilar  in  structure ;  for  the  cells 
of  thit  BttbeteiiM  eveiywhere  commnnicate,  as 
we  may  collect  from  &ete  of  the  meet  common 
and  familiur  occurrence.  Iti  <^niph  va>'Tnn,  whi^r<^ 
air  escapes  from  the  lungs  wounded  by  a  broken 
rib  into  the  oeBolar  sabetaaoe,  it  spreads  rapidly 
from  the  dieat  into  the  moot  remote  parts  uf  the 
body,  and  has  even  been  known  to  gain  adiriis- 
tion  into  the  eye-b;ill.  A  similar  diffusion  of  this 
fluid  maj  be  effected  by  artifimal  inflation. 

Vegetable  cellular  tiasue  is  a  soft  and  succulent 
aggregation  of  exceedingly  minute  cells.  It  con- 
stitutes the  whole  of  the  substance  of  cryptogam- 
oos  plants,  the  principal  substance  of  herbaceous 
phenogamoas  plants,  and  a  considerable  portion 
of  many  parts  of  even  shrubs  and  trees.  It 
alwunds  in  succulent  fruits  and  in  seed-lobes;  it 
is  prominent  in  leaves,  flowers,  petioles,  and  pe- 
dnndes ;  it  is  oonspicauiis  in  the  stems,  branches, 
and  other  parts  of  all  phenogamoos  non-ligneous 
plants ;  and,  though  not  so  apparently  cellular  or 
succulent  as  in  the  preceding  instances,  and 
paKimilarlj  as  in  cryptogams,  it  is  very  di»- 
tinguishable  in  the  young  bark,  the  twigs,  and 
the  central  pith  of  even  the  most  thoroughly  lig- 
neous plants.  "  When  viewed  without  the  mi- 
croscope," remsrks  Keith, "  its  appearance  is  that 
of  an  assemblage  of  small  and  minute  granules 
imbedded  in  a  Bofl  and  glutinous  substance,  as  in 
the  greater  part  of  leaves  and  succulent  fruits. 
Bat  it  is  oqIj  when  ^ewed  minutely,  and  with 
B  good  glass,  that  its  true  structure  is  to  be  de- 
tected, ^falpighi  describes  it  with  his  usiinl  nc- 
curacy,  and  compares  it  to  an  assemblage  of  in- 
flated threads  or  bladders  containing  a  juice. 
Grew  dssoribes  it  under  the  appellation  of  par- 
enchyma, and  compares  it  to  the  bubbles  formed 
upon  the  surface  of  liquor  in  a  state  of  fermenta- 
tion. Duhamel  represents  it  as  consisting  of  a 
net-work  of  fibres  interqiened  with  small  end 
granular  or  bladder-like  substanceB  occupying  the 
interstices.  Such  were  the  descriptions  of  the 
earlier  vegetable  anatomists.  But  later  anatom- 
ists have  been  more  mlnate.  Mirfael  describes  it  as 
being  composed  of  clusters  of  small  and  hexagonal 
cells  containing  a  juice.  This  was  an  important 
step  in  advance,  as  exhibiting  a  correct  view  of 
that  modification  of  figure  whidi  is  perhaps  the 
most  frequent  in  the  composition  of  cellular 
tissue.  After  all,  we  bf  li i  vp  the  .''phcroid  to  be 
the  original  and  normal  form  of  all  cells;  ail 
other  formi^  soeh  as  the  square,  the  prismatic,  the 
oblong,  the  columnar,  being  oocasloDed  merely 
by  the  corapresBlon  or  eztensbn  of  the  primitive 
spheroid." 

CKLLULARRB.  One  of  the  two  g^and  or  pri- 


mary divirioos  of  tte  vegetable  kingdom.  It  ii 

very  nearly  identical  with  the  Crypt«^niia  .=f 
LinmcuB,  and  the  .\cotyledynea?  of  Jusi*ieu  ;  but 
is  preferred  to  these  hj  later  botanuita,  on  ac- 
count of  its  expressing  a  more  obvious  dmrader. 
Plants,  viewed  as  cryptogamous,  possess  a  very 
obscure  fructification ;  the  mme  plants,  viewed 
as  acotylodonous,  have  no  proper  seeds  or  s^-ed- 
lobes;  and  most  of  the  same  plants,  viewed  m 

cellular,  consist  wholly  of  cellular  ti:;.sue,  to  the 
exclusion  of  spiral  vessol.i  or  va<«:uhir  structure, 
or  do  not  form  woody  matter  and  have  no  veined 
leaves.  F«ms,  however,  are  naturallj  hulnded 
among  acotyledons^  and  excluded  from  among 
cellulares;  yet,  on  account  of  their  tlioroughly 
cryptogamous  character,  they  are  systematically  . 
included  among  the  latter;  and  they  may  be  | 
truly  regarded  as  constituting  the  oonne^iag 
link  betwetjn  the  cellulares  and  thp  vascularea, 
or  as  lying  along  both  sides  of  the  boundary- iiae 
between  these  two  great  divisions.  The  fiu^  and 
the  algm  have  no  leaves;  and,  in  soom  instancw^ 
make  a  very  near  approach  to  the  limHu  of  the 
animal  kingdom.  t 

CELOSIA.   See  Cockscomb.  I 

CBL8IA.  A  genus  of  yellow^loiwered  eraa' ' 
mental  plants,  of  the  nightshade  fiiroily.  Nine 
or  ten  species,  natives  of  the  L^'vant,  North  Africa, 
and  the  East  ludies,  are  cultivated  in  British 
gardens.  The  oriental,  the  dammy,  and  the 
Coromandel  ipeiriea  are  annuals,  the  woolly  spe- 
cies is  an  evergreen  undershrub,  and  the  other 
species  are  biennials.  Their  height  is  from  two 
to  six  feet ;  and  the  appearance  of  Uwir  fiowcn 
similar  to  that  of  alonsoas.  The  oriental  species 
is  ih^  !  merest  and  best  known,  and  was  brought 
to  Britain  in  the  early  part  of  last  century.  Maajr 
oblong  leaves,  finely  divided  on  both  sides  afaaest 
to  the  midrib,  grow  from  the  Ctown  of  its  roots, 
and  Ho  flnt  along  the  ground  ;  n  round  herlace- 
ous  stum  arises  from  among  them,  grows  to  the 
height  of  about  two  feet,  and  is  garnish^  over 
its  whole  length  with  Isavss  rin^arlf  shaped  to  * 
the  TO.  t-leaves,  but  gradually  diminishing  in  sixe 
as  they  ascend  the  stem  ;  and  the  flowers  are  pro- 
duced at  the  footstalks  of  these  leavee,  over  more 
than  one4ia]f  of  the  stem,  and  are  iron  oelound 
without,  and  pale  ycUow  within,  and  general^ 
bloom  in  July  and  Attgust. 

CELTI8.   See  Nettijs-Tbkx. 

OBM BRA.  A  group  of  varietiea  or  salM|»eciit 
of  pines.  They  are  natives  of  Sibeiia  and  SuK- 
zerland,  and  are  highly  ornamental  tr«^P8  in  Bri- 
tain; but  their  qualities  as  timber-trees  have  nt4 
been  well  ascertained.  The  principal  are  the 
Cembran  and  the  Siberian,  each  usually  about  GO 
feet  high ;  the  Swiss,  about  40  feet ;  and  th? 
pigmy,  or  shrub,  about  6  feet.  8ee  the  artick 
Pix&  r 

CRMSNT.  A  paste  of  various  compoeition  tp- 
plicd  to  unite  pnlid  surfaces,  by  hardening  be- 
tween them,  but  rarely  forming  a  combination 
with  the  constituents  of  either  surface.  The  , 
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mo&i  cominoii  of  all  oementt  im  nioitar  and  hj- 

dnulic  oemcnts.  See  Mohtab.  In  many  ce- 
mcntg,  pulverulent  Bubstunccs  are  mingled  with 
a  glutinous  or  vexy  adhesive  material,  and  do  not 
oo«a1iin«  oheniiodly,  in  otb«r»  ft  itoaical  oom- 
Unation  ensues.  Thoae  dengned  to  stop  up  cre- 
viccf  nri  l  joints  In  apparatus  temporarily  put  to 
gether  are  termed  lutes.  The  following  are  some 
of  the  numerous  fedpca  for  cements : — 

jLutes. — 1.  Gypsum  cast  between  paper ;  it  may 
l»e  mixed  with  water,  or  better  ivith  milk,  glue- 
wator,  &c.  2.  Dry  slacked  lime  aud  strong  glue- 
water  mixed  to  a  stiff  paste ;  or  the  aame  with 
white  of  egg  is  wdl  foit  pomMbin,  &c. ; 

it  may  also  be  made  of  lime  and  blood.  This 
lute  will  not  bear  mnch  moisture.  3.  Cheese, 
hoUed  with  a  little  water,  and  rubbed  to  a  paste 
with  ilwdted  lime»  tiavdent  readily.  4.  day, 
iron-filings,  and  gum  mucilage  becomes  hard  and 
adheres  tenaciously.  6.  Ground  flax-seed  made 
into  a  stiff  paste  with  water,  milk,  g^ue-water, 
or  lime-Hater,  doees  perfectly,  hacdent  aooo,  and 
rcsieta  ainda,  &a  flL  Boil  Unseed  oil,  fiise  caout- 
chouc* in  it.  add  pipe-clay,  and  incorporate  them 
thori>ughly ;  more  caoutchouc  prevents  too  rapid 
imidening ;  it  iheoM  be  ke|4  in  a  moitt  and  cool 
I^oe.    It  resists  acids  more  or  less,  and  not  har- 

deninc;  during  distillation,  (tc  tbe  psrt"!  of  tlip 
apparatus  may  be  moved  about  without  causing 
openings,  or,  if  it  does,  the  pvemuo  of  the  finger 
closes  them.  7.  Fused  caoatdiouo  alone  resists 
aci<i  vapours,  and  tltetenpnature  of  boiling  cul- 
phurio  acid. 

Rednom  temenU^ — 1.  Any  varnish  may  answer 
the  porpoae  where  a  tliicic  layer  is  not  required, 
for  the  resinous  cements  are  apt  to  shrink.  2. 
Fibh-glue  is  softened  in  a  little  water,  dissolved 
in  boiling  brandy,  and  mixed  with  a  very  con- 
oentrated  iolatioa  of  nuntlc,  gmn  anMnonia,Ao;; 
it  should  be  kept  in  a  corked  vial,  and  warmed 
when  used.  It  cements  porcelain,  glass,  &c., 
powerfully,  and  resists  moisture  to  some  extent. 
Keller  leeommende  the  fallowing  node  of  pre- 
parittg  it: — ^Two  ptiit  fish-glue,  cut  into  fine 
pieces,  are  left  for  24  hours  covered  with  U;  parts 
water,  then  boiled  down  to  8  parts,  mixed  with 
8  parts  nkohol,  and  ttninedtlirongh  Ihien.  llde 
liquid  is  mixed  while  hot  with  a  solution  of  1 
part  mastic  in  9  parts  alcohol,  and  to  the  whole 
^  part  gum  ammoniac,  finely  pulveriied,  added 
gradually,  nad  the  liquid  Modeled  perftetly  ho- 
mogeneous, bi  iiring  it,  both  efluent  and  the 
fragments  an*  mride  warm  n?  possibly,  both 
pieces  allowed  to  dry,  then  again  rubbed  over 
with  the  oement,  and  pieaed  together.  After 
fivn  or  lis  hoon  it  is  perfeetly  held.  It  is  not 
applicable  to  vessels  of  porous  earthenware ;  the 
I>e8t  cement  in  this  Okse  is  a  thick  solution  of 
shell-lao  in  spirits  of  wine.  3.  Rosin  and  wax 
melted  t<^gether  Mid  mixed  iHtb  fine  brick-dust 
fomiB  a  good  oement  between  brass  and  glass,  as 
in  many  kinds  of  physical  apparatus  ;  it  is  applied 
melted;  3  to  5  rosin,  1  wax,  and  1  brick-dust 


(Spanish  brown  or  oohre)  are  good  proportions. 
Wax  and  turpentine  form  a  good  cement,  which. 

for  convenience,  may  be  cast  into  «ticl:s,  and 
melted  off  by  a  hot  iron.  White  wax,  white  ro- 
sin, and  a  Uttle  Canada  balsam  form  a  good  and 
nearly  colourless  cement.  4.  As  a  oement  for 
glass  and  porcelain,  M.  Hanle  recommends  a  mix- 
ture of  2  parts  shell-lac  and  1  part  turpentine, 
which  are  fused  together  and  formed  into  sticks. 
This  may  also  be  employed  for  cementing  wood, 
&c.,  when  dissolved  in  spirit  and  evapomtcr^  to 
the  conaibtence  of  a  syrup.  Hensler  grinds  3 
parts  litharge,  2  parts  of  recently  burnt  lime  in 
powder,  and  1  part  white  bole,  to  a  mass  with 
linseed-oil  varnish.  This  cement  is  very  tena- 
cious when  allow^ed  to  dry  sufficit  ntly  long, 

I\re  cements. — 1.  For  furnaces,  crucibles,  &c. 
Fhre^y  and  briok-duet,  or  firoHday  and  burned 
clay  (l)roken  crucibles)  kneaded  well  together 
with  water,  and  spread  in  layers  on  joints,  and 
thoroughly  air-dried,  resists  heat  without  crack- 
ing. It  may  also  be  employed  for  eoating  glass 
retorts,  by  spreading  it  as  a  stiff  paste  or  thin- 
ning it  with  water  and  spreading  with  a  brush. 
A  httle  hair  added  to  it  gives  greater  tenacity, 
i.  Clay  bridt^oat  mixed  with  watCT  and 
part  borax  giTeeadiffiooitly  ftilible  cement ;  clay 
and  red  lead  may  be  used.  To  make  it  less  fu- 
sible, common  clay  and  sand  may  be  employed. 
3.  For  iron  miels,  &c.,  mix  60  to  68  parts  fine 
and  pounded  cast-iron  turnings  with  2  parts  pow- 
df'rrd  sal-ammoniac  and  1  part  flowers  of  sul- 
phur into  a  paste  with  water,  and  apply  it  imme- 
diately ;  it  forms  a  ohemieal  union,  and  hardens 
rapidly.  According  to  some  the  anlphur  may  be 
omitted.  4.  Four  parts  iron  filinfr*?  or  turnings 
and  3  parts  of  a  mixture  of  common  and  burned 
day  are  made  into  a  paste  with  salt  water*  See 
alio  Maiffio  and  Ifontjuu 

CENCnRUS.  A  genus  of  grasses,  of  the  lolium 
tribe.  The  echinated  species,  C\  echincUm,  is  a 
curious,  hothouse  biennial,  of  two  feet  in  height, 
long  ago  Introdtteed  from  the  Weet  Indiae;  the 
thorn-bearing  species,  C.  fpinifex,  is  a  curious 
perennial,  of  about  a  foot  in  height,  introduced 
about  26  years  ago,  from  South  America ;  aud  the 
tftbaliM-like  and  tlw  aontbem  apeeiea,  are  haidy 
annuals,  of  about  a  foot  In  height,  recently  brought 
from  North  America  and  New  Ilollaud.  Eight 
or  nine  other  species  are  known.  The  word  C«n- 
chrus  is  the  Oreeh  name  Ibr  miUei  Sevwal  of 
the  s]H  t  ii  3  are  prickly. 

OiiNTAURKA.  A  larc^e  penus  of  ornamental 
plants,  of  the  thistle  division  of  the  composite 
Ibmily.  Seveial  tpeoies  ave  annoying  but  bean- 
tiful  weeds  of  Britain ;  and  not  a  few  are  culti- 
vated as  ornaments  of  our  gardens.  About  160 
I  species  exist  in  Great  Britain;  and  about  25 
other  species  have  been  Mdentiiically  deacribed. 
Those  within  Britain  have  been  systematically 
divided  an  l  subdivided  so  as  to  conptitute  a  num- 
ber of  very  distinct  groups. — One  group,  com- 
prising upwards  of  a  dozen  species,  have  plumose 
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fiowen,  and  the  scales  of  their  calyx  pectorat«ly 
<iiliat<wi.   Om  €f  tlMM,  the  hyMop-ieaved,  is  a 

very  small,  evergreen,  Spanish  T]nder8hrub;  and 
all  the  others  are  hardy  perennial-rooted  herbs. 
A  native  species,  C.  nigra^  is  the  coiumon  black 
knapweed  of  oar  pastures.  This  is  very  abim- 
darit  and  generally  difTn.-ptl ;  it  uptially  attnins  a 
height  of  about  a  foot,  and  blooms  from  i^lay  till 
August ;  and  it  ranks  as  one  of  the  most  stubborn 
and  troableMNne  weedB  ol  our  gnas  fieUi.  AO 
the  specicB  of  this  group,  except  one,  carry  pur- 
ple-coloured flowers. — Another  group,  comprising 
between  2U  and  30  species,  have  for  the  most 
part  idU&lHMirple  flowm,  with  green  disks, 
and  their  calyx  fringedly  ciliated.  One  species, 
the  panicled,  is  a  biennial ;  one,  the  e%*ergreen,  13 
a  tender  evergreen  herb ;  one,  the  cineraria,  is  a 
half-tender  hetb;  and  nil  the  othem  nvs  hardy, 
perennial-rooted  herbs.  The  most  interesting  to 
the  farmer  is  the  very  common  and  annoying 
greater  1^  nap  weed,  C.  scabiosa.  Sue  the  article 
KviiPwnD^A  thhrd  group,  comprising  one  hien- 
nial,  and  ten  or  eleven  hardy  perennial-rooted 
herbs,  have  fringed,  scarious  calyxes,  and,  for  the 
most  part,  yellow  flowers. — ^A.  fourth  group,  com- 
prising an  ammn],  two  hienaiali^  nod  nbont  fiff 
hardy  herbnoeoQS  perennially  hnw  nucronatedly- 
ciliated  calyypR — A  fifth  group,  comprising  two 
biennials,  and  about  a  dozen  hardy  herbaceous 
perennials,  have  scarious,  snUaoerated,  oiliate 
calyxes.  One  of  theae,  {7.  iseea,  is  the  brown 
knapweed,  so  common  on  our  meadowy,  clayey 
pastures.  All  these  five  groups  agree  in  having 
oiliated  calyxes,  and  they  may  be  regarded  as  ag- 
gregntelj  oonstituting  the  more  proper  centau- 
reas,  in  contradistinction  to  the  crapinse,  the 
cyani,  the  orooodilia,  the  seridiae,  and  the  caloi- 
trapss. 

The  orupina  groop,  oomprising  five  htrdj  aiw 

nnals,  and  three  hardy  perennials,  have  the  scales 
of  their  calyx  entire.  One  of  the  nnnnals.  C.  mo»- 
chatOy  is  the  well-known  and  very  lavuunte  sweet 
•oltna,  Introdnoed  upwards  of  two  Mnturics  ago 
from  Persia,  and  almost  everywhere  cultivated 
as  one  of  the  most  handsome  of  our  hardy  com- 
posite annuals ;  and  one  of  the  perennials,  C.  een- 
Unuium,  is  tiie  great  eeatnuiy,  introdnosd  IKim 
Italy  before  the  close  of  the  16th  century,  grow- 
ing 4  feet  high,  and  carrying  yellow  flowers  in 
July  and  August. — ^The  cyanus  group  have  for 
their  type  the  wsH-known  bottlo-flower  or  bine- 
bottle,  and  comprise  twu  half-tender  evergreen 
undershrubs.  two  hardy  anntuds,  and  about  a 
dozen  hardy  herbaceous  perennials.  Most,  like 
the  l>loe>b<»ttie^  have  Uim  flowen;  but  five,  in- 
dnding  the  two  undeisliralM,  have  yellow  flow- 
ers. The  blue-bottle  jrrows  wild  in  our  corn- 
fields, yet  has  long  bad  a  place  in  cottage  gar- 
dens.—The  oroeodj^nm  group  hntn  entire 
calyxes,  with  spinoos  tops ;  and  three  of  its  spe- 
cies have  their  tops  one  "opined,  while  seven  have 
them  muoronately  spinulose.  Some  are  annuals, 
Inennials,  and  some  perennially  nil  hardy. 


—  The  seridin  group  have  the  tops  «f 
calyxes  palmately  spinous,  and  ooroprise  aboet 

a  dozen  annuals,  four  or  five  biennials,  axid  sevi-a 
or  eight  perennials,  nearly  one-half  yeilow-flow- 
ered,  and  the  others  red  w  purple-flowered.  Ths 
solMitial  species,  C.  ioUtitialuy  is  a  pretty  yellow- 
flowered  annual  weed,  two  feet  high,  in  the  fivldi 
of  England,  and  is  popularly  (»dled  St.  Barnaby'i 
thistle ;  and  Isnard's  species,  C.  IsnartUf  is  a 
pretty,  pmple^flowered,  perennial  weed,  14  or  15 
inches  high,  in  the  Channel  Islands,  and  is  popu- 
larly called  the  Jersey  star-thistle. — The  caici- 
trapa  group  have  the  scales  of  their  calyx  spi- 
noeelj  piwnatiti  nad  noBptise  n  half  tfiniInT  psr- 
ennial,  a  hardy  biennial,  and  six  or  seven  bardj 
annuals.  The  star-thistle,  (\  mhitrrt^Hi.  funus  tht- 
type  of  the  group,  and  ui  a  weli-kuowu,  annual, 
I^-llowered  weed,  of  the  gmvrilj  soils  efBsf* 
land.  See  the  article  Stab-Thistul  The  bkssvd 
thistle,  C.  benedictOy  is  a  medicinal  plant,  and  has 
a  place  in  both  the  Edinburgh  and  the  l>ubhn 
pharmaoopoeins.  It  is  enltivnted,  as  n  huij 
annual,  in  the  gardens  of  Britain ;  and  it  grows 
wild  in  Spain  and  the  Grecian  islands.  Ita  roc>t 
is  whitish,  cylindrical,  and  branched  i  its  stem  in 
erset,  tonndidi,  diannpHed,  roeigli,  and  nbsnt 
two  feet  high  ;  and  its  leaves  are  long,  elliptical, 
rough,  and  rnnrinato.  It  ought,  for  medicinal 
use,  to  be  cut  when  in  Hower,  dried  with  rapiditf, 
atnd  pwnmsd  in  n  dry  airy  place.  Its  odour  b 
unpleasant  bat  weak ;  its  taste  is  exceedingly  bit- 
ter, but  conipanitivcly  transient  ;  and  its  \-irtueS, 
according  to  the  degree  in  which  it  is  admin- 
istered, are  variously  tonio,  ^phoretle,  and 
emetic.  It  anciently  acquired  the  epithet  oi 
benedicta  or  blessf  d  from  its  extraordinary  phar- 
maceutic powers ;  but  it  has  lost  uKtst  of  its  cele- 
brity, and  is  now  very  seldom  used. — The  spedes 
of  Mtttsaren  most  oonunonly  cultivated  for  or- 
nament are,  of  hardy  annuals,  C.  cyanus^  mo»- 
diOtus.  n'''r>wle)it,  and  adami  ;  of  hardy  biennials, 
C.  gpicndeiUy  romana,  and  salmoiiaiMi  ;  of  hardy 
psrwnninli,  C.  glatm,  alpinot  pArjf^ui,  rmpmtritt 
aut(riaea,  pectituUOy  twnoM,  ni^ro,  motUanoy  pvl- 
Utta,  otrf(a,  ovi'rm,  inaculom.,  coreacea,  tdrlt,  and 
orientaiu  /  and  of  Irawe  perennials,  ^iiMo. 
xmpermmm,  tB^^jHuOt  snd  orymtmL 

CUBHTAURT,— botanically  Erytkraea  Cfnta^ 
rinm.  An  indigenous,  ornamental,  medicinal, 
annual  plant,  of  the  gentian  tnbe.  It  is  knova 
in  Simekij  nad  Svuth'ls  Ifa^iA  botany  sn  Olsna. 
nia  oetUanMrimm,  nad  la  mni^  popular  writings 

as  Common  <yntattr)f.    It  grows  wild  on  heatbs 
and  on  dry  gravelly  pastures.   Its  root  is  souiV 
woody,  sad  hnaohing:  its  itoni  Is  taooth,  qoad- 
ranguisr,  eireoti  and  from  6  to  12  inches  high ; 
its  leaves  are  opposite,  sessile,  elliptical,  and 
three-nerved ;  and  its  flowers  are  produced  fruia 
tiie  an|^  of  the  divition  of  the  stem,  expand 
only  in  sunshine^  have  a  pink  colour,  and  bloon 
in  July  and  Angfist.     The  strm,  leaves,  and 
petals  possess  an  intensely  bitter  taste,  and  ail 
the  tonio,  antiseptic  and  other  characteristic 
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I  nedioiiul  properliet  of  the  ofHdnal  gentians  ; 
I  aad  thej  completely  sarrender  these  qoalities  to 
either  alcohol  or  water,  so  as  to  be  exhihitaMo 
I  in  the  form  of  either  tincture,  infusion,  or  ex- 
[  tniot.  PreTioiutotii«iiMofeiBehoiia,<Miitaar]r 
1  was  an  ingredient  in  tiie  celebrated  Portland 
I  powder,  and  was  nittdt  employed  in  the  medical 
j  treatment  of  fever;  and  it  might  still  be  very 
1  iMoefloiallj  used,  in  Umi  4^  aioie  expenrfve  mom- 
I  dies,  in  cases  of  djipepiiy  and  oth«r  ttonplMnts 
1  of  the  stomach. 

I      CENTIPEDE,  or  Scoloprxuha.  A  genus  of  in- 
,  eeoto  belonging  to  the  order  Muriapodn,  They 
I  are  distingnidied  by  having  antenme  of  t4  jdnts 
j  and  upvvnriis,  a  mouth  composed  of  two  man- 
I  diblee,  a  quadrifid  lip,  two  palpi,  or  small  feet, 
,  united  at  their  base,  and  a  second  lip,  formed  by 
^  a  aeoond  pair  of  dilated  liMt,  joined  at  their  ori- 
gin, and  terminated  by  a  stronj;  hook,  havinp-  an 
opening  beneath  its  point,  through  which  a  poi- 
aonous  fluid  is  thrown  out.  The  body  is  long, 
daprciaed,  and  tneoibvanoiia,  eaeh  ftog  being 
covered  by  a  coriaceong  or  cartilaginous  plate, 
and  mostly  having  one  pair  of  feet:  the  laat  is 
iitiually  thrown  backwards,  and  elongated  in  the 
form  of  a  taiL  Tbeee  ineeete  ara  noetnmal  and 
carnivorous,  and  uniformly  endeavour  to  escape 
from  the  light.    They  conceal  themselves  under 
the  decayed  bark  of  treee,  the  decayed  timbers 
j  of  buildings,  amoi^ctoiiee,laniber,  and  rubbiah, 
whence  they  aaUy  forth  at  night  in  search  of 
prey.    The  centipede  is  one  of  the  greatest  pests 
to  be  encountered  in  the  West  India  islands,  and 
I  throughout  the  hot  parte  of  tiie  Ameriean  oonH- 
I  nent.    The  materials  of  which  the  houses  are 
constructed,  and  the  rapid  decay  to  which  tim- 
I  ber  is  subject  in  such  climates,  afford  these  nozi- 
out  ineeete  excellent  hiding-places,  and  they 
mnlMl^j  with  great  rapidity.   The  utmost  vigi- 
i  lance,  even  in  the  most  cleanly  houses,  is  neces- 
sary to  prevent  these  creatures  firom  finding  their 
<  way  into  the  beds,  whieh  thej  often  do  n^witii- 
I  atanding  aU  the  oare  that  is  taken  to  pvoTent 
them.    They  always  attempt  to  escap*'  when  a 
light  is  brought  into  the  room.   They  run  with 
considerable  ewiftnesa,  but  are  quite  ready  to 
stand  on  the  defensita,  and  bite  with  86ViNi(>y. 
This  difipo.sition  to  bite  upon  the  slightest  provo- 
cation renders  them  very  dangerous  when  once 
they  have  entered  a  bed ;  the  least  movement  of 
'  the  aleeper  over  whom  they  may  be  crawling, 
arii^  who  can  scarcely  fail  to  bf  rlisfiirbed  !>>'  their 
sharp-pointed  feet  or  claws  acting  upon  his  skin, 
will  insure  a  venomous  bite,  which  will  be  fre- 
^  quantljr  repeated  if  the  oentipede  be  not  speedily 
dislodged.    The  bite  is  excf  odin;^ly  painful  at  the 
moment-  and  is  followed  by  a  high  degree  of  local 
(nflammation  and  a  fever  of  great  irritation. 
I  Whero  tiia  insect  ie  large,  and  the  bite  eevere, 
life  is  much  endangered,  and  not  unfrequently 
lost,  especinlW  if  the  sufferer  l>e  of  delirate  and 
irritable  habit  of  body.   The  immediate  appUca- 
'  tioa  of  n  cupping-gbMy  or  any  oonve^eul  eabetl- 


tute,  over  the  wound,  reinovee  the  pain  and  dan- 
ger at  once.  Spirits  of  hartshorn  (vohitiia  alkali) 

applied  to  the  part,  and  doses  of  the  same  admin- 
istered intenuiUy  (30  or  40  drops)  twice,  thrice, 
or  oflener  in  a  day,  wHl  also  Icsaen  the  pain,  and 
avert  dangerous  consequences.    The  mode  of 
treatment  first  mentioned  is  the  quickest  and 
most  certain.   A  popular  remedy,  iu  all  places 
where  tiie  oentipede  ie  oonunon,  ie  the  application 
to  the  wound  of  brandy  or  mm  in  which  a  cen- 
tipede has  l)cen  for  some  time  preserved.  This 
truly  noxious  insect  grows  to  the  size  of  six 
inches  and  more  in  length,  and  ie  a  fbrmidable 
inn] ate  of  most  of  the  houses  in  tropieal  regions. 
Bishop  Heber  speaks  of  them  as  being  very  large 
and  poisonous  in  different  parts  of  India.  So 
accustomed  are  the. West  India  slaves  and  resi- 
dents to  their  preoenoe,  and  regardleea  of  danger 
from  their  bite,  that  no  particular  pains  are  taken 
to  lessen  their  numbers,  or  to  banish  them  effec- 
tually.    It  is  very  probable  that  they  might 
be  readily  deetroyed  by  fdaoing  poisoned  food 
within  their  reach  ;  yet,  while  resident  in  the 
West  Indies,  we  never  heard  of  any  cnc  br  ing  at 
the  trouble  of  the  experiment,  though  centipedes 
were  alneet  daily  killed  about  the  he«ee.  Spe- 
cies having  considerable  resemblance  to  the  cen- 
tipede of  the  West  Indies,  and  much  dreaded  on 
account  of  their  bite,  are  often  seen  about  exten- 
eivo  eoHeotione  of  timber  and  lumber  at  the  eaw- 
miUs  on  the  head  waters  of  the  Saeqaefaanna, 
&0L     A  smaller,  dark,  reddish  -  brown  species, 
known  by  the  name  of  thmiMnd  legt^  is  common 
In  most  parte  of  thia  oountry,  living  under  dead 
bark  or  among  decaying  timbers.    The  order 
Myruipoda,  to  which  these  insects  pertain,  fr'tm 
their  orustaceous  covering,  the  formation  of  the 
moafh,  dto.,  appeare  to  fbna  the  timnaition  from 
the  orustaceous  or  crab-like  animals  to  insects 
proper.    They  are  the  only  insects  which,  in 
their  perfect  state,  have  more  than  tix  feet,  and 
have  the  abdomen  not  dietinot  from  the  trunk. 
They  live  and  grow  much  longer  than  other  in- 
s'l'pts,  piirviving  through  several  generations. 
When  first  hatched,  they  have  bat  six  feet,  or,  at 
least,  fewer  timn  liny  aAerwarde  aoqaire.  The 
additional  Ibet,  ae  well  aa  the  rings  to  which 
they  are  ntt ;^ched,  become  developed  as  they 
advance  in  age — a  eort  of  ohaiige  peouliar  to  this 
raoa. 

CEyTOTHECA.   See  BOMKMB. 

CENTHANTIIUS  A  genus  of  ornamental 
herbaceous  plants,  of  the  valerian  tribe.  The 
ealtrop-Ieaved,  C.  oaleiirapcu,  is  a  purple-flowered 
annual,  of  about  a  foot  in  height,  blooming  f^om 
May  till  July,  and  introduced  about  IPO  years 
ago,  from  Portugal.  The  red  species,  C.  ruLer^ 
is  a  perennial-rooted  wild  plant  of  the  meadows 
of  Brltein,  growing  about  20  inohea  high,  and 
carrying  a  crimson  coloured  flower  from  May 
till  July;  and  a  white-flowered  variety  of  it,  C. 
r.flon-fMOf  has  long  been  cultivated  in  gardens. 
Two  other  epeeiee  are  known.  The 
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tranthoi  dgniliflt  *  qramd^owv/  and  alludes 
to  the  peculiar  shapa  of  the  flower. 

I         CEP  A.     Sec  O.Niny 

I  CEPUAELIS.  A  genus  of  ornamental  tropi- 
I  cal  plants,  of  the  madder  tribe.  Eight  species 
bave  been  introdnoed  to  the  hothouaee  of  Bri- 
tain ;  and  al>ont  twenty  others  are  known  to 
botanists.  8ix  of  the  introduced  species  are 
shrubs  of  from  3  to  15  feet  in  height,  and  the 
other  two  are  low  tndleni.  The  roote  oC  one  of 

the  unintrodnoni  pprcies,  C.ipecacuanha ,  fnmiBh 
the  chief  or  best  kinds  of  the  ipecacuanha  of  the 
drug-shop.   See  the  article  Ipscacuanua. 

CBPHALANTHBRA.  A  genut  of  Indigenooa 
orchidaceous  plants,  erected,  by  the  French  ho- 
!  tanist  Richard,  out  of  the  genue  epipactis.  Thrpe 
species  are  known,  the  pale,  the  red,  and  the 
ewofd4eftved,  the  first  and  the  third  with  white ! 
flowers,  and  the  other  with  purple  flowers ;  and 
all  grow  wild  in  the  moist  woods  of  Britain, 
attain  a  height  of  12  or  15  inches,  bloom  in 
Jane,  and  hnve  »  handsome  appeamnoe^  The 
name  cephalanthera  is  compounded  of  two  wovdt 
which  signify  '  hond  '  and  '  anther.' 

CKPHALANTHUS.   See  BoiToa-WooD. 

CBPHALOTUSb  A  ooriona,  eveqpwen,  her- 
baceous, greenhOMO  plant,  of  the  rosaceous 
order.  It  forms  a  gcnns  of  itR*'!f,  and  takes  for 
its  specific  name  foUiculuru,  It  was  brought 
from  Anatadia  in  181S;  and  io  freqnentlj  oaUed 
the  pitdier-pfamt  of  New  Holland.  It  has  xvhite 
flowers,  nsnallv  grows  to  tho  height  of  about  a 
foot,  and  is  delicate,  and  requires  a  very  calm 
and  moist  atmosphere.  Tta  natnral  position  ie 
in  such  shelter  among  other  plants  as  to  ei^y 
partial  shade  from  Funshine,  and  constant  pro- 
tection from  sudden  changes  of  heat  or  mois- 
I  ture ;  and  its  best  artificial  position  is  in  a  mix- 
I   tore  of  oharooal,  fibrons  peat,  and  finely  ohopped 

'  nioB3,  in  a  small  pot,  pliinced  wit  hin  a  lrir;^rr  pot, 
and  either  occasionally  under  a  bcU-glass  in  the 
greenhouse,  or  constantly  in  a  cool  part  of  the 
•tove* 

CERABIA.  A  genus  of  plants  of  the  compo- 
site order.  Only  one  f^pocie*?,  C.  furcata,  has  yet 
been  brought  to  Britain ;  and  this  was  quite  re- 
oentlj  introdnoed  Ikom  tibe  flHnona  guano  iabnd 
of  Ichaboe.  It  is  nearly  related  to  the  fleshy- 
stemmed  shrubs,  formerly  called  cucalias,  but 
now  called  kleiuias.  It  is  a  singular  and  insig- 
nifioant  looking  dwarfish  ehmb;  ita  eteraa  are 
fleshy,  forked,  and  very  nmch  branched ;  its 
leaves  are  succulent,  spathulate,  and  light  green ; 
and  its  flowers  are  pale  yellow,  in  solitary  heads, 
and  BO  osall  aa  to  be  aoareely  vieilile  among  the 
lenvM.    A  gummy  substance  is  exuded  from 

I  every  wound  made  in  its  stem,  and  was  at  first 
supposed  to  be  the  fragrant  African  olibanum, 
bat  profoe  on  trial  to  be  oonaidefablj  diArent 
from  that  snbetanoe,  and  quite  destitute  of  fra- 
grance.   The  plant  has  received  the  popular 

I    name  of  the  coral  bush  of  Ichaboe. 

I      OBRABUI.  The  gammy  Mihitanoe  whidi  w- 


udes  firom  ch«rrj-treea,  plam-torees,  peacMcses, 
nprioot-treea,  and  otlier  tree*  of  the  ganen  cen- 
sus, prunus,  persica,  and  armeniacn.  Wh-rn  act.-*! 
on  by  heat,  it  becomes  identical  with  gum  arable ; 
and  when  acted  on  by  nitric  acid  it  jields  mods 
acid. 

CERASTIUM.    See  Mor^i-K-R  Chick  WEFT?.  " 

CKRASU8.  A  genus  of  fructiferous  and  orna- 
mental trees  and  shrubs  of  the  rosaceous  otrder. 
Two  epedefl,  C.  tarium  and  C.  poAiit,  grow  wili  ■ 
in  British  woods,  and  have  sf'vrrnl  varieties  ic 
extensive  cultivation  ;  about  thirty  species  have 
been  introduced  from  foreign  oountri««,  priaci- 
pally  the  eunth  of  Bnrope,  North  AagMfica»  tad 
the  east  of  Asia ;  and  about  a  dozen  other  spede* 
have  been  scientilically  described,  f^ix  f»f  the  spe- 
cies in  Britain,  including  numerous  varieties,  are 
ooitivated  aa  froit-treea,  under  the  cosnman  name 
of  cherry-trees.  Eight,  indndinf  the  bird-cheny, 
with  its  varieties,  are  ornamental  deciduous  tre<-« 
of  from  15  to  30  feet  in  height  Ten,  ihe  grouod- 
oiieny,  the  pantdi-lenred,  the  dwnr^  the  pigny, 
tlie  depressed,  the  wintry,  the  prootimte^  the  pur 
besoent,  the  Japan,  and  the  Chicaaaw,  are  deci- 
duous ornamental  shrubs  of  tnm  one  foot  to 
twelve  feet  in  hei^t  Fonir,  the  makM,  the 
Portugal  laurel,  the  oonunon  cherry  Innrd,  and 
the  C;ir(i!inian  or  eTcrgreen  bird  cherry,  an^  w.  i] 
known  hardj,  evergreen,  ornamental  shrubs  sad  . 
tnaa  of  from  Ifi  to  80  M  in  height.  And  tvo^ 
tim  tnund-frnited,  and  the  West  Indian,  are  hot- ' 
hfiMsc  evergreens,  of  respectively  10  and  20  feet 
in  height.  The  whole  genus  is  highly  omamen-  ■ 
tal ;  and  a  number  of  its  species  engroea  much  of 
the  attention  of  mercantile  nniBerjrmen.— flse  I 
the  articles  CurnBY,  Bian-CnrRnY,  and  LAruri. 

CKliATE.  An  unctuous  medicinal  compud- 
tion,  containing  a  considerable  proportion  <^  | 
wax,  lakiiv  from  thia  ingredieBt  tlm  name  ef 
cerate,  and  possessing  a  dprrrce  of  consistence  in- 
termediate between  that  of  a  plaster  and  that  of 
an  ointment.  ; 

CBRATOOHLOA^-^popolariy  Hitm-Onm.  A 
striall  gonus  of  grasses,  of  the  fescue  tribe.  The 
only  species  known  in  Britain  is  C.  unt'ofoid^ ; 
and  this  is  a  hardy  annual,  of  about  2(>  inches  in 
height,  and  was  introdnoed  from  Neett  America 
in  1788.  • 

CERATONIA.   See  Carob-Tree. 

CEKATOPKTALUM.  A  beautiful  eTergreea 
tree,  of  the  onnonia  tribe.  It  forma  a  genoaef 
itself,  and  takes  for  its  specific  name  <ptmm^-  '  • 
ujt).  It  a  native  of  New  Holland,  and  was  in- 
troduced to  Britain  in  182U.  It  grows  to  the  ; 
height  of  abont  60  feet,  and  haa  liomed  pelak 
and  Tdfanr  lloweca.  Its  economical  properties,  if 
it  possess  any,  have  not  yet  been  investigated. 

CERATOPHILLUM,— popularly  JlontvorU  A  ' 
email  genua  of  indigenous  aquatie  piant%  conati  | 
tttting  of  itself  the  natural  order  Ceratophylleae.  ' 
Two  qpecies,  the  deuierBcd  and  the  «iihmpr«'-d, 
both  perennials  of  about  a  foot  iu  hi^ight,  grow 
in  the  ditofaea  of  Britain,  and  flower  from  Ja^ 
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CBBBBRA. 

iiU  Sepistnlxir ;  but  tbcj  possess  little  interest, 
and  Mfe  nearly  akin  1»  wnteMttillbil. 

OEBBERA.  A  genus  of  ornamental,  tropical, 
evergreen  shrubs  and  trees,  of  thu  dog's  bane 
tribe.  The  Ahouai  species,  C.  Ahonaiy  is  a  native 
of  Bra^  and  the  West  Indiei^  and  wat  intro- 
duced to  the  hothouses  of  Britnia  In  1T39.  Its 
stem  is  irregular,  sends  out  many  crooked  and  \ 
rambling  branches,  and  usually  attains  a  height 
ef  ham  10  to  90  fiwt;  its  Icnvee  tin  tbiok,  suo- 
culent,  smooth,  lucid  green,  foil  of  milky  juice, 
and  about  three  inches  long,  and  nearly  two 
broad;  and  its  flowers  are  prodaoed  in  loose 
banehae  «t  tlie  ends  of  the  branches  and  have  a 
cream-yellow  colour,  and  a  shape  sooiewbat  like 
those  of  oleander.  nnH  bloom  in  June  and  July. 
''The  wood  of  this  tree,"  says  Miller,  "stiuks 
meat  ab(»ninably ;  and  the  kernels  of  the  nuts 
are  a  most  deadly  poison,  so  that  the  Indians 
alwriys  caution  their  childrrn  npainst  eating 
them,  fur  they  know  of  no  antidote  to  expel  this 
poison ;  nor  will  any  of  them  nee  the  wood  for 
ftiel:  tlkey  take  the  kemels  out  of  the  shells, 
into  which  they  put  small  Btnnrs  tlii  n  bore  a 
hole  through  each  shell,  and  string  thciu ;  these 
tbcy  tie  about  their  legs  to  danoe  with,  as  the 
morria-danoen  use  bells.*'-— The  edaUam  or  roan- 
ghfts,  C.  od'tlf'tm,  is  a  native  uf  India  and  of  some 
parts  of  tlie  West  Indies,  and  was  brought  from 
the  former  ol  these  countries  to  Britain  about 
the  middle  of  last  oeotiury.  Its  stem  is  woody, 
about  20  feet  high,  and  profusely  branched  at 
the  tnp ;  its  leaves  are  long,  spear  shaprd,  r  fund- 
ed at  their  ends,  thick,  suucuieui,  and  iucid 
gieen;  and  its  flowers  haTe  a  white  oolour,  and 
are  produced  in  twos  and  threes,  on  long  foot- 
stalks, at  the  ends  of  the  branchep. — The  tanghin 
species,  Cerlfcra  Tuiiyhin — uali«d  by  Foiret  Tatv- 
ghuda  rnnm^mtj  and  popularly  the  Ibdsgasoar 
ordaalUtree— was  introduced  to  Britain  froin  Ma- 
dagascar in  1826.  It  usually  grows  to  \h>'  height 
of  about  30  feet,  and  carries  pink-coloured  flowers 
in  May.  The  herneb  of  its  ihiit  axe  nther  larger 
than  almonds,  and  are  so  virulently  poisonous 
that  <  ne  kernel  w uiiM  destroy  upwards  of  twenty 
persons.  The  priests  of  Madagascar,  who  act 
also  as  physicians,  administer  tlds  poison  to  ao> 
cused  or  suspected  persons  as  an  ordeal,  in  the 
notion  that  it  will  convict  the  guilty,  and  clear 
the  inuuucnt.  The  timber  of  this  spegies  is  hard, 
veined,  and  fit  for  oalnnet-wwk  and  inlaying. — 
A  species  introduced  to  Britain  from  the  Dan- 
ish Wcat  IndifR  nlK)ut  the  same  time  as  the 
Ahouai,  was  popularly  known,  in  Miller's  time, 
as  the  French  physio-nut ;  the  bark  of  either  the 
OdaUam  or  Ctrberm  laetmria  is  {rargative ;  the  in- 
■^pissnted  juioe  of  a  species  popularly  known  in 
Jlexico  as  Yootli,  is  a  very  virulent  poison ;  and 
the  genus  in  general  borrows  its  name  frmn  the 
mythdogical  dof  Ostberns,  on  the  strength  of 
ii6  highly  poisonous  character.  Nine  species,  of 
from  3  to  30  feet  in  hoif^ht,  have  been  introduced 
to  Britain,  and  six  others  are  known  to  botanists. 


CEREUS. 


CERCIS.   See  Judas-Trkb. 

CEREAL  Q&ASSES.  Grasses  whose  seeds  are 
need  as  oom.  The  mythological  goddess  of  corn 
and  harvests,  among  the  pagan  Romans,  was  Ce- 
r&i  i  and  the  festivals  held  at  Ron^e  in  her  hou- 
onr  were  termed  Osrsalla.  The  grasses  which 
yield  com,  or  which  were  ont  down  in  harvest 
in  order  that  their  seeds  might  be  thrashed  out 
and  used  as  food,  were  henoe  called  oerealian 
grasses,  or  abfareiHatedly  oereal  grasses.  The 
chief  of  these  at  liresent  cultivated,  on  a  large 
scale,  in  Europe  are  wheat,  barley,  oats,  dantho- 
nia,  rye,  and  maize ;  the  principal  cultivated  on 
a  small  seale  in  Europe,  are  eanary-grass  and 
millet ;  and  the  principal  cultivated,  on  a  la^ 
pcale,  in  the  guuthern  parts  of  thd  temperate 
zone,  and  within  the  tropios,  are  millet,  setaria, 
sorghum,  and  rice. 

CEREBRUM.   See  BnAtlT. 

CERES.    See  Cereal  Grafses. 

CEHESIA.  A  small  genus  of  grasses,  of  the 
spartina  tribe,  or  with  terminal  spikes.  Only 
one  species,  C.  elegant,  is  known  in  Britain ;  and 
this  was  introduced  in  1816,  from  Peru.  But  it 
has  the  appearance  of  an  evergreen  herb,  grows 
to  the  height  of  about  two  feet,  flowers  in  July 
and  August,  and  ranks  as  an  ornament  of  the 
greenhouse.  The  nauM  oeresta  allttdsa  to  the 
pagan  goddess  Ceres. 

C£R£US.  A  large  and  inter^ting  genus  of 
the  opontia  or  eaotns  tribe.  Upwards  of  fifty 
species  have  been  introduced  to  Great  Britain; 
and  probalily  about  a  score  of  other  species  are 
known  to  botanists.  The  introduced  species  con- 
stitute a  ymj  important  division  of  the  oaetna 
family,  whether  for  their  grotesqueness^  their 
flowers,  or  their  fruit ;  and,  with  scarcely  an  ex- 
ception, they  require  to  be  cultivated  in  a  hot 
greenhoose.  The  royal,  the  polyfonal,  tiie  re- 
pand,  and  the  hexagonal,  have  usually  a  height 
of  respectively  10,  10,  20,  and  feet,  and  three 
or  four  others  have  a  height  of  0  or  7  feet ;  but 
all  the  rest  vaiy  in  height  from  ahont  6  inehea 
to  4  feet.  A  few  have  a  trailing  or  rambling 
habit ;  but  most  have  the  erect  and  compact 
habit  of  shrubs  or  undershrubs.  The  multangu- 
Ur,  the  Femvian,  the  wooUjr,  the  rcpand,  and 
Royen's,  are  remarkable  principally  for  their 
fruit ;  the  noble,  the  flagelliform,  the  great-flow 
ering,  Coivill's,  ^'apoleon'Sf  the  triangular,  the 
showiest,  the  splendid,  the  brislledi  the  ovenated, 
and  some  hybrids  are  remarkable  for  the  bril- 
liance and  size  of  their  fl  iwer^  ;  and  all  or  most 
of  the  others  are  remarkable  chieiiy  for  their 
very  curious  and  grotesque  appearance^ — The 
greatiflowering,  known  also  as  the  night-flower- 
ing, C.  grandljlorm,  was  introduced  from  Jarnni- 
ca  in  1700 ;  it  has  a  trailing  habit,  and  is  usually 
about  a  foot  in  height;  and  it  produces  very 
splendid  whitish-yellow  flowsil)  and  bloomalkom 
June  till  August.  So  many  as  ten  of  its  magni- 
ficent flowers  are  sometimes  simultaneously  in 
Uuow ;  aiMi  even  several  series  of  such  blooms 
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CERIN. 


CESTRUM 


oooaiioiianjr  fotbw  in  rapid  tqeo<irion<  The  ore- 

nated  spocies,  C,  cremUtu,  was  quite  fSoeEtly  in- 
troduced ;  and  it  fully  rivals  the  great-flowering 
Bpeoies,  and  poBsesses  at  the  same  time  the  ad- 
Tantages  of  Uooming  by  day,  sad  of  not  having 
a  rambling  habit.  Its  stem  is  broad  and  flat, 
with  regularly  crenntcd  edges;  and  its  flowers 
are  white,  deliciously  fragrant,  and  about  live 
inohes  in  diameter.— TIm  showieet  q»eeiet,  C. 
fpeeiosutimu^,  was  introduced  from  South  Amer- 
ica in  1816.  It  usually  grows  to  the  height  of 
about  a  yard,  and  produces  its  superb  crimson 
flowen  in  July.  The  Gaidener*i  €hlwtte  of  1841 
notices  a  plant  of  it  at  Folkstone  in  Kent,  which 
covered  a  spnc*?  equal  to  f^OO  pqurirc  fopt,  and 
generally  continued  in  bloom  three  nionthe,  and 
wluoh,  in  that  season,  bad  during  a  single  fort- 
night expanded  900  of  ita  magnificent  flowers, 
and  promised  tn  cxpnnd  nltogethiT  about  a  thou- 
sand.—  Much  aad  considerably  sacce^Hful  care 
lus  been  used  by  some  of  the  most  distinguished 
maifcet  floriete  to  hyfaridize  the  most  finely  flow- 
ering species  of  cereua.    See  the  article  Cactus. 

CKRIN.  One  of  the  two  chuuiiual  constituents 
of  wax, — the  other  being  myrioin.  Cerin  is  solu- 
ble^ while  myrioin  is  inaoluble,  in  aloohoL  The 
unctuous  matter  of  the  cinnamon  berry  consists 
wholly  of  eerin  and  a  little  oil.  When  wax  is 
saponified  by  the  action  of  a  fixed  alkali,  a  pecu- 
liw  aoid  ii  Ibimed,  oalled  eerie  aeid. 

CERINTHE.   See  Hohktwort. 

CERIUM.  A  scarce,  metallic,  eletnentary  sub- 
stance, discovered,  in  1803,  in  a  rare  Swedish 
minenl  oalled  eerite.  It  is  obtained  in  minnte 
pieoes  not  larger  than  pin-heads ;  and  is  white 
and  brittle,  and  resists  the  action  of  nitric  Hcid, 
but  is  dissolved  by  nitromunatic  aoid.  It  makes 
one  oombinatiott  witii  luIjAur,  and  two  oomUnar 
tions  with  Oxygen;  yet  ita  pvepertiea  vn,  in  a 
great  degree,  unknown. 

CKROPKOIA.  A  genus  of  curious  and  inter- 
esting plants,  of  the  twallow-wort  tribe.  The 
name  ceropegia  rigidfiee  a  "  well  of  wax,**  and 
all'idpg  to  the  amaBsment  of  the  pollen  into  accu- 
mulations of  waxy  matter  as  in  the  plants  of  the 
ordiiB  tribe.  One  or  two  speciee  of  oeropegia  are 
admired  for  their  flowers ;  but  most  are  esteemed 
and  cultivated  simply  for  their  very  pincnIsAr  ayv 
pearance.  Upwards  of  a  duzeu  species,  all  more 
or  lose  tender,  and  principally  nativee  of  India 
and  Australia,  were  intfodoood  to  Britldn  be- 
t  wr  on  1817  and  1840,  Four  are  tuberous-rooted, 
and  propagable  by  division  of  the  roots ;  two  are 
evergreen  undexiArnbe;  and  the  oUiert  are  twin- 
ers and  trailers,  chiefly  evergreens,  and  all  pro- 
pagable from  cuttings.  Most  have  a  height  of 
only  from  one  foot  to  eight  feet ;  but  the  most 
handsome,  C.  degana^  is  a  twiner  to  tlie  height  of 
20  feet. 

CERRT?!  A  group  of  oak -t roes,  popularly 
called  bitter  oaks,  Turkey  oaks,  and  moesy-cup- 
ped  oakfl.  The  species  SDgilops,  Querent  cegUoptj 
behmgi  to  this  group  j  and  eompriees  tliree 


vnrietiee,  the  oriental,  the  brondJeaved,  and  thi 

pendulous.  But  the  principal  speciee  is  the  esr* 

ris  proper. — ^MmJM*oprrj>of  LinnnRim,  or  Oneivu 
crimia  ol  Lamarok.  Tiiis  oompnsos  seven  vaho- 
tiee  with  deeidnooe  foliage,  two  with  foliage  «C 
medium  habit  between  deciduous  and  e\ 
and  five  with  foliage  almost  or  altogetiier 
green.  See  the  article  Oak. 

CBRT-ltORET.  An  annual  flne,  paid  by  the 
residents  of  some  manors  to  their  landlords,  and 
sometimes  to  the  handled,  fnr  the  oertnin  ]mc{^ 
ing  of  the  Icet. 

OBRYIOAL  UOAMSNT.  SeeVnoic. 

CESSPOOL.  A  tank  or  eietem  for  collecting 
and  oomtaining  liquid  manan.  See  the  aitkle 
Task. 

OESTRUM.  A  genua  of  poieonooa,  evergreen, 
tropical  shrubs,  of  the  nightshade  tribe.  Nearly 

thirty  species  have  been  introduced  to  the  h<.tt- 
houses  of  Britain ;  and  about  twenty  other  spe- 
cies have  been  scientifically  described.  The  in- 
trodueed  speoiea  vary  in  Iwigitt  firon  4  to  15 
feet ;  and  most  ofthcra  are  natives  of  the  West 
Indies,  the  East  indies,  and  tropical  .Vim^^rica, 
have  white,  yellow,  or  greenish  white  fluwersi, 
and  aro  propagated  ihrni  onttingp  In  peat  aad 
loam.  The  cork-barked  species,  C.  ntberoiutH,  in- 
troduced in  1815,  and  carry  in?  sulphur-coloured 
tiowers,  is  ornamental ;  and  the  orange-ooloured 
•pedea^  C.  aumalMPiMN,  woently  inttodneed  fnm 
Guatemala,  is  one  of  the  gayest  autumn-flower- 
ing plants  of  the  gTet*nho»ifte,  The  outline  of  the 
latter  is  bushy  and  symmetncai ;  its  habit  of 
growth  is  free  and  vigorooB;  tteleaveeareansooth, 
wavy,  and  oval ;  its  flowers  are  small  and  orange' 
coloured,  grow  in  panicles  or  bnncli**?.  and  con- 
tinue for  a  oonsiderable  time  in  bloom ;  and  its 
fruit  are  white  berries  aomewhi 
of  the  snowbcrry-tree,  and  combine  with  i 
age  to  give  the  plant  a  very  handsome  app^ar- 
anoe  throughout  the  winter. — ^The  night-smelling 
epeoiee»  or  lady-of.tiie«ight,  C. 
introduced  in  1732 ;  and  is  one  of  i 
specie?!.  Its  name  alludes  to  the  strong  fragrance 
of  its  tiowers  after  sunset.  Its  stem  ie  upri^it, 
ooverad  with  a  greyish  bark,  and  about 
feet  high ;  ita  iMmnches  are  numerous  and 
der.  and  penendly  incline  to  one  side  ;  its  leaves 
are  alternate,  smooth,  pale  green,  and  neariy  four 
inehei  hmg,  and  one  and  a  half  broad;  aad  its 
flowers  have  a  greenish  white  ooleur,  and  are 
produced  iu  small  dusters  and  on  rt  f  't- 
stalks,  but  are  not  followed  in  Britain  by  any 
frvotifioation.— The  day-emellLng  species,  orlady- 
of«tii»day,  C.  diumumt  was  introduoed  in  the 
same  yenr  as  the  night-emelling  species.  Its  stem 
is  upright,  and  covered  with  a  smooth,  light- 
green  bark,  and  about  ten  feet  high }  its  leaves 
are  smooth,  lively  green,  similar  in  eomMsaoe 
to  thoee  of  spurge  lanrd,  and  nearly  three  inches 
long,  and  one  and  a  half  bruad  ;  and  its  flowen 
have  a  very  white  colour,  and  are  produced  in 
dttitei%  doae  to  the  biaao)ie%  flrom  the  win  cf 
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the  leaves. — The  browi-leaved  fpeoies,  C.  latifdi' 
ma,  bttniglit  from  TMnidftd  in  1818,  iad  mxrpxkg 
white  flowers  in  June  and  July,  is  ornamental. 
Meet  of  the  species  are  very  decidedly  poisonous 
CEUTOiiUYNCHUa  A  numerous  genus  of 
man  eoieoftteroiM  imoctib  «f  the  weevil  tribe. 
Their  Ianr»  infest  the  mte  of  cruciferous  plants, 
and  occasion  serious  damais^  to  one  or  two  crop? 
of  the  field,  and  to  several  crops  of  the  gardeu  ; 
and  were  the  netnre  of  their  deptedations  pro- 
perly inTestigated,  th^  might  probaUy  be  found 
to  be  ezterminable  by  means  of  lime  or  of  some 
other  caustic  manure.  The  ceutorhynchi  have 
by  no  maame  been  daly  atudied;  and  they  well 
deserve  the  enminatioB  aad  the  preventive  eare 
of  nurserymen  and  gardeners.  Their  nnme  al- 
ludee  to  the  circumstance  of  their  rostrum  being 
unally  iuflexed  beneath  tiie  breaet,  and  in  oon- 
sequenoe  concealed.  Their  body  is  very  short 
and  thick  ;  r\nd  whon,  on  being  alarmed,  th-  > 
draw  in  their  rostrum  and  their  legs,  and  allow 
to  drop  to  the  gnmnd,  they  can 
be  distinguished  from  secd^:,  c  r  '^mall 
particles  of  earth.  One  species,  C.  pollinariua, 
abounds  on  the  common  nettle,  Urtica  dmiea, 
daring  spring  and  rammer,  and  may  be  regarded 
as  a  sort  of  type  of  the  whole  genne^  The  larva 
of  another  "spccjeB,  C.  contraetm — an  insect  ^cnrrely 
a  line  in  length,  of  an  uniform  black  colour,  with 
ind  slightly  metalUo  blue  elytra — 
the  knobs  which  may  frequently  be 
Been  on  the  roots  of  the  wild  miiffnrfl,  Stvnpi:^ 
arvetuU;  and  the  perfect  insect  itself  of  this 
species,  is  sometimes  associated  with  the  turnip 
flea-beetia  in  feeding  npon  tlie  eeed-leavee  of 
newly-spning  turnip  plants.  One  of  the  most 
multitudinous  species,  C.  attimilig,  occasions  tlie 
knobs  which  appear  on  the  roots  of  the  very 
trottUeeome  weed,  wild  ra^ih,  Raphmmt  wgaJfaw- 
ittrum,  and  probably  infests  somf  n?oftil  plants. 

CHABRJEA.  A  genr.s  of  ornamental  plants, 
of  the  jaoobea  division  of  the  composite  family. 
The  ehangeable  flowered  ipeeiee,  C.  miMMMta,  ia 
a  handsome  annual,  quite  recently  introduced 
from  Chili,  and  p^rown,  in  in  the  garden  of 
the  Royal  Botanical  Society.  Its  stem  is  branch- 
ings and  aboot  18  inefaeo  in  height}  ita  leavae 
are  deeply  lobed,  and  have  their  lobes  pointing 
to  the  base ;  and  its  flowers  are  French-white  and 
double,  and  appear  in  J  une.  The  whole  plant,  in 
ftflt,  very  nnieh  reeamUee  die  weH-knowB  donUa 
jacobea  or  elegant  senecio. 

CIT.T:R0P1IYLLUM.  SeeCnrnviT,. 
01L£ XEBIA.  A  small  genus  of  exotic  grasses, 
ef  dm  agrdada  tribe.  Ttoee  perennial  and  one 
annual  special  wera^  about  86  yeers  ago,  intro- 
duced to  Britain  ;  hnt  they  possess  little  intorest 
The  name  is  formed  from  a  word  signifying  an 
awn  or  briadn.  Anodier  email  genui^  of  the 
same  tribe  and  similar  character,  beara  the  name 
of  ohaetaru9;  and  a  hardy  nnnual  species  of  this, 
C.  fateituiatmf  was  introduced  in  ibl6,  from 
Spain. 


CHAFER.   See  Cockobateb. 

CHAFF.  The  huAa  of  eom,  aeparated  from 

the  solid  grain  by  thrashing  and  winnowing; 
also,  the  Btraw  of  oats,  barley,  and  wheat,  or  the 
hay  of  clover  and  grasses,  cut  into  very  small 
pieese,  aa  food  for  iHwaea  and  eattla  See  the 
articles  Bakh,  Fabm-Tard,  and  CnArr-CoTTB*, 

CHAFF-OnTTER.  A  machine  for  cutting 
straw  and  hay  into  short  chutt'-iike  pieces,  to 
faeOitate  their  me  aa  food  tm  horcee  mid  oattk. 
It  is  also  called  a  chaflf-engine,  a  straw-cutter,  a 
hay-cutter,  and  a  straw  and  hay  chopper. 

The  only  chafi*- cutter  in  use  till  toward  the 
doaa  of  laet  oentury,  waa  simply  a  pbin  box 
or  trough,  fixed  on  four  legs  and  provided  with 
a  large  lever-roounted  knife  or  blade. 

Salmon's  chaflf-cutteri  invented  in  1797,  was  a 
enmhrona  and  eomplieated  maehine,  yet  long 
maintained  considerable  celebrity  as  a  valuable 
siihstitnte  for  the  old  trough  chafF-outter.  In 
this  machine,  two  wheels  were  connected  to- 
gether by  belte  ineerted  in  thebr  foUoeo ;  hnives 
were  fixed  on  the  inside  of  the  rims,  with  the 
edges  adjusted  at  an  angle  of  4"°  from  (he  plane 
of  the  wheel's  motion;  a  box  was  hxed  in  front 
of  the  whedii  to  held  the  etmw  or  hay,  and  to 
let  the  ends  of  it  project  within  the  action  of  the 
knives ;  springs  iven-  placed  to  press  the  knives 
forward,  and  wedges  to  prevent  an  excess  of 
pressure;  two  spiked  ndleri  in  the  box  were 
turned  from  the  outside  by  ratchet-wheeh  so  as 
to  keep  the  straw  at  rest  during  the  stroke  of 
the  knives;  and  the  feeding-arm  was  prorided 
with  such  adjustments  and  apparatus  that  no 
fewer  than  twenty  different  lengdia  of  diafl* 
might,  at  pleaFtire,  ho  obtained. 

Passinore's  chall-engine,  or  the  Doncaster  chati- 
cutter,  patented  in  1804,  was  somewhat  similar 
to  Salmon's,  but  moeh  lesa  eumbrouB  in  ita  form, 
and  considerably  simplified  in  its  mechanism.  It 
was,  for  many  years,  the  type  of  most  of  the 
ohafi'-cutters  of  the  midland  and  eastern  counties 
of  En^aad ;  and  <*  even  at  the  pieeent  day,**  aay  s 
Mr.  J-  A.  Ransome  in  his  recent  work  on  the 
Implements  of  Agriculture,  "  few  of  the  nuMhuies 
in  general  use  are  found  more  efieotive.** 

Leator'a  ehaflT-ontter,  or  the  Laater  engine, 
patented  in  1800  and  1801,  was  a  very  simple 
machine,  and  ^eems  to  have  suggested  the  main 
principles  on  which  the  great  migority  of  the 
many  dbaflT-eoginea  of  reoent  yeara  have  been 
formed.  Its  cutter  or  large  curved  knife  was 
fixed  upon  a  fly-wheel,  and  made  one  stroke  or 
cut  at  each  revolution ;  the  fly-wheel  turned  on 
a  eranked  spindle  whtoh,  by  meana  of  a  small 
hook  or  catch,  communicated  motion  to  a  ratchet- 
wheel  attached  to  the  end  of  one  of  the  feeding 
rollers ;  this  geering  could  be  so  managed  as,  at 
the  vrin  of  tite  operator,  to  lift  either  two,  tbrse, 
or  four  teeth  at  each  tevolntion,  and  make  cor- 
responding diSerencee  upon  the  length  of  tbe 
pieces  of  straw  presented  to  the  cutter ;  and  the 
ttmw  to-  be  eut  waa  prsmcd  down  and  carried 
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one  roller  in  the  fore  part  and  nnnthcr  in  the 
hindt-r  end  of  the  box.  Though  the  original 
form  of  this  machine  id  now  quite  obsolete,  and 
its  eontrivMiee  of  an  endleis  web  has  long  heefi 
generally  exploded,  jet  machines  which  closely 
resemble  it  are  still  extensively  employed. 

The  cylinder  straw-cutter,  a  very  distinct  ma- 
ohine  Ihran  Lwlar'ti  ia  modelled  in  the  HigUand 
Society*aU[aieam,and  described  as  follows  in  their 
Catalogue: — '"In  it  the  feeding  ia  produced  by  a  pair 
of  grooved  rollers ;  and  the  bay  protruded  through 
tbe  oatting-hoz  is  presented  to  the  eattera.  The 
two  cutters  are  fixed  upon  a  skeleton  cylinder, 
mounted  on  the  fly-wheel  shafl,  so  that  two 
jitrokes  or  outs  are  made  for  each  revolution  of 
the  Hy.  The  mottth  of  the  outttng-hoz  ia  fwmed 
to  atand  obliquely,  and  the  edge  of  the  cutters 
pnrnllel  to  the  axis;  thus  distinguishing  it  from 
those  wherein  the  outting-boz  is  parallel  with 
and  the  eutten  otUqne  to  the  azia.** 

Weir's  chaff^tter  ia  pffOBoaneed  by  Loudon 

one  of  tho  he^t,  anr!  is  the  only  one  noticed  by 
him  in  his  Encyclopedia  of  Agriculture.  It  has 
two  ontteza  on  a  fly-wheel,  tmi  adnuta  a  very 
fitcile  feguktion  of  the  pressure  of  the  straw. — 
Cornes'  chaff-cutter  gained  a  prize  nt  the  Shrews- 
bury meeting  of  the  Royal  Agricaitiiral  Society 
in  1845.  It  has  a  sliding  top-roller  and  pressure- 
pbte,  ents  with  three  knives,  and  makea  two 

lengths  of  chaff.  —  Dean's  rhaff- cutter  Ernincd 
prizes  from  the  Evesham  and  the  Qloucesterehire 
Agricultural  Societies  in  1844.  It  has  steel  faces, 
riaing-roUefa,  and  pranan-Uocks,  allowa  the 

fitr.iw  to  advance  so  freely  as  to  prevent  any 
liability  of  choking,  and  cuts  three  different 
lengths  uf  chaff. — Barrett's  chaff-cutter  cuts  four 

dHTerent  lengths;  its  rollers  are  tntned  and 

grooved  spirally  by  machinery ;  and  its  mouth- 
piece is  case-hardened,  so  as  to  sharpen  the  knives 
as  they  revolve. 

The  Uley  ehalT-entter,  Ftate  XVtlL  1.,  will 
he  noHoed  at  some  length  in  the  article  Straw- 
Cptter — It  gained  prizes  at  the  Roval  Agricul- 
tural Society's  meetings  in  1841,  in  and  in 
1844.  It  poaseases  eonsidemble  novelty  of  prin- 
ciple ;  its  cutters  are  thin  blades,  with  serrated 
edges,  coiled  round  a  cylinder,  and  effect  their 
I  object  with  much  less  expenditure  of  power  than 
I  eattera  mounted  on  the  fly-wheel,  and  eaa  be 
sharpened  simply  by  a  few  retrograde  revolutions 
of  the  cylinder;  and  a  simple  contrivance  exists 
for  changing  the  lengths  of  the  cut  of  chaff. 

The  Obnadlan  straw-cutter  is  an  American 
invention,  and  acts  on  a  peculiar  prindple.  It 
WJ19  first  introduced  to  the  notice  of  British  fr\r- 
mers  in  the  Highland  Society's  Transactiuns  of 
1898;  and  it  is  hrieflj  notioed,  as  ftUowa,  in  the 
'  CatalsglM  of  the  Highland  Society's  Museum 
"One  plain  cylinder  of  hardwood  revolves  in 
oonUot  with  the  cntting-edges  of  24  knives, 
whioh  are  set  in  the  periphery  of  an  iron  blinder, 
piaoed  parallel  to  the  fermer^— the  k&ivM  itaad- 


ing  also  parallel  to  the  azis  of  the  e^lnder. 

this  arrangement  the  two  cylinders  feed  and  cut 
at  the  same  time  Uy  simple  pn-ssure."    This  tn».  . 
chine  cuts  large  quantities  with  bmall  power,  bet 
does  not  make  the  eliafr  of  regular  lengths 

Ransome  and  May's  chaff- engine,  patented 
in  1840,  has  two  shafts,  with  the  screw  which 
impels  the  rollers  upon  the  one,  and  the  wheel  . 
which  oarries  the  knives  upon  the  other,  and  I. 
with  such  a  connexion  of  the  two  by  toothed  I 
wheels  of  varying  diameters  as  easily  to  vary  the 
lengths  into  which  the  straw  or  hay  is  cut ;  and 
the  presser,  instsad  of  being  find  to  the  support 
of  the  upper  roUer,  has  a  motion  round  the  azis  ; 
of  it,  and  so  rises  or  falls  as  to  give  the  proper  I 
pressure  alike  to  a  thick  feed  and  to  a  thin  one. 
This  inaohine  is  repraeented  ia  i^*  ' 

x:jji. 

CU  AFF-FtO  WE  Rv— botanically  Itemanfhera, 
A  genus  of  tropical  plants,  of  the  amaranth  tribe,  i 
Both  the  popular  and  the  botanioal  names  sSeds  ' 
to  the  alternate  fertility  and  barrenneM  of  the 
stamens.    AlK>ut  a  dozen  species  have  In  t  n  in-  |, 
troduoed  to  Britain ;  and  about  fifteen  others  are 
known  to  bntanista.  I 

CH  A I LLETI  A.   An  evergreen  shrub  of  Sierra  > 
Leone,  funninL'  tho  type  of  l>oth  the  gpnn?;  chail- 
letia,  and  the  natural  order  Chaiiletiacca:.  Tbb 
order  comprises  three  genera,  and  consists  of  | 
shrub8,nearlyaltiedtotho8eof tbeturpentine-^  | 
tribe,  with  alternate  entire  leavf«;,  and  with  axil- 
lary and  terminal  racemes  of  white  flowers,  and  j 
natives  chiefly  of  the  trupiod  regions  of  Africa. 
But  the  only  spedes  known  in  Britain  is  CUmiBt- 
tia  toxicaria;  and  this  wag  introduced  in  1F24. 
It  attains  a  height  of  about  five  feet,  and  blooios  ' 
from  May  till  July.    The  kernel  of  its  nut  \$  \ 
poisonous,  and  ianaed  in  Sierra  Leone  Ibrdestrsy-  \ 
ing  rats  and  mice. 

CHAIN.    A  well-known  instrument  nwd  in 
surveying.  The  measuring  chain  is  usually  mati^  \ 
of  strong  iron  wire,  with  n  handle  at  eadi  en^ 
by  which  two  persons  called  chain-bearers  carry 
it.   The  one  that  precedes  is  called  the  leader,  ' 
and  the  other  the  foUowr,   Any  one  can  lead  a  i 
ohain,  bvt  some  skill  and  atteotton  ia  neeesssty  ' 
in  the  follower,  because  he  has  to  direct  the 
leader  in  his  movement?,  and  to  give  him  rither 
instructions.   The  arrows  or  markers  are  always 
10  in  namber,  and  are  eompoied  of  picoss  ef  I 
strong  iron  wire,  about  1 5  inehet  long,  sharpened 
at  the  point,  and  bent  into  an  eye  at  the  orp'»«'!t<?  i 
end,  for  the  oonvenienoe  of  stringing  them  upon  i 
a  oord  or  leather  strap  to  carry  them  and  prevcat  I 
their  being  lost.  A  piece  of  scarlet  cloth  shonM 
1>e  attached  to  the  eye  of  each  i^rrow  to  render 
them  distinctly  visible  when  stuck  in  the  ground,  >  ■ 
partioulaify  in  the  grass,  as  without  this  precsa-  ' 
tion  much  time  is  frequently  lost  in  asarcfaing 
for  them.   In  usinn;  the  ch;iin.  a  peg  or  stake  ii 
driven  into  the  ground  to  mark  the  startiiif  ' 
peini  flmm  whieh  tha  measufunent  begins,  aad  i 
the  whob  of  the  10  arrows  are  g^ven  te  At  • 
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1mmI«v.  The  Ibllower  stands  li  the  steiiingflftke, 

and  places  his  end  of  the  chain  in  contact  with 
it.  cr  rather  holds  it  in  his  hand  over  it,  while 
the  leader  proceeds  with  the  other  end  uf  the 
chain  in  tiie  desired  ditectloii,  nntU  it  beoomss 
neatly  itietohed  or  extended,  when  the  fullower 
gives  the  word  hah,  and  the  loadfr  stops.  The 
chain  is  now  lifted  from  the  ground  aud  stretched, 
when  tlie  ibilower  plaoet  its  end  eazeiUIj  to  lus 
mark  ;  and  having  observed  that  the  chain  is  in 
the  right  diroction,  and  not  deflected  hy  hushes 
or  other  obBtaciea,  ho  gives  the  word  dovrn,  and 
tlie  leader  piaees  the  ehain  npon  tlie  ground, 
keeping  it  tightlj  stretched.  The  follower  hav- 
ing observed  that  all  is  right,  rnlls  out  varh. 
when  the  leader  sticks  one  of  hie  arrows  into  the 
ground  dow  to  his  end  of  the  dtaitt)  and  the  fint 
chain  is  Minidsted.  The  bearers  then  both  pro- 
ceed onwnrdo,  nnd  nt  this  (irno  the  chain  should 
be  sligbtiy  strained,  so  as  to  take  off  its  bearing 
against  the  ground,  otherwise  it  wiO  be  liable  to 
get  entan^ad  with  weeds,  or  to  wear  oat,  at  any 
rate  to  heoomc  pl^ngated.  The  frllnwor  mii?t 
look  at  some  mark  to  guide  the  proper  diroction 
of  the  measurement,  and  will  aooordingly  order 
his  leader  to  the  right  or  left  to  prssorve  tiiat 
line.  lie  vnn^t  likewise  talce  c;\re  to  ?u  direct 
the  movements  of  hia  leader,  that  the  chain  in 
its  progress  may  not  rub  against  the  arrow  that 
haa  been  left  in  the  ground;  for  If  that  gets 
knocked  down  or  displaced,  the  operation  must 
commence  again.  Having  proceeded  in  this  njan- 
ner  until  the  follower  arrives  at  the  arrow  that 
waa  Islli  he  again  halte  his  leader,  aii^iiste  the 
chain,  and  orders  a  sec  tiid  mark  to  he  made  ;  and 
that  d'»nc.  he  takes  up  the  first  arrow  nnd  re- 
tains it,  and  so  of  others  in  succe^on,  until  the 
whole  10  arrows  of  the  leader  ate  exhausted  wd 
have  come  into  his  possession.  The  idiain  re- 
maining stretched  on  the  ground,  the  leader  now 
comes  back  to  the  follower  to  take  up  tlie  arrows 
he  has  pieked  up,  and  the  follower  registers  this 
operation  by  an  entry  in  his  book,  or  what  is 
more  Cf^mmon  in  the  measurement  of  long  lines, 
by  inakiug  a  knot  in  a  string  that  he  has  previ- 
ously attndied  Co  Us  button-hole  for  that  pnr^ 
poao^  ctoh  knot  standing  for  10  ohaini.  In  this 
way  errors  seldom  arise  ;  hut  Rome  surveyors,  to 
guard  against  them,  and  insure  the  oertainty  of 
not  having  an  entire  line  to  measure  over  again 
from  wietakee,  use  the  preeantion  of  driving  a 
permanent  peg  or  stakr  rit  every  10  or  20  ohains, 
or  other  stated  regular  distaaoee. 

Simple  as  the  oonunon  racasnring  ehun  may 
appear  to  be,  it  is  nevertheless  a  beautiful  con 
trivanoe  of  the  celebrated  mathi'maticiitn,  Ed- 
mund Ounter^  who  lived  in  London  in  Uie  17th 
century,  and  i«  moat  admiiaUy  enited  to  the  pur- 
poees  for  which  it  is  intended.  It  is  82  yards,  or 
Bf>  ff ft.  !oTif7,  nnd  is  divided  into  KX)  equal  links, 
so  that  links  are  decimal  fractions  of  a  chain. 


The  neve  centaina  4^40  square  yards,  and  the 
ehain  beiqg  Sijaida  hw(^  if  ita  kngth  betqoared, 


it  produeee  484  square  yards,  or  the  tenth  of  an 
acre  ;  consequently  10  square  chains  are  an  acre, 

and  as  each  chain  coti tains  100  links,  so  an  acre 
will  always  be  equal  to  100,000  square  links.  In 
setting  down  or  reoording  meaeniemcnta  taken 
with  the  chain,  the  number  of  links  are  placed 
as  decimals  after  the  nutnher  of  ohains,  so  that  a 
piece  of  land  containing  16,643  square  chains  and 
70  links  would  be  set  down  as  16fi437lt,  and  on 
taking  away  the  decimal  point,  the  number  would 
be  altered  to  l,(V>4.37r<,  which  would  express  the 
total  number  of  square  links  contained  in  the 
land.  But  if  the  meaeura  of  a  piece  of  land 
taken  in  square  links  is  divided  by  100,000,  or 
the  number  of  links  in  an  acre,  or,  which  la  the 
same  thin^  if  the  6  right  hand  numbers  are 
pointed  off  ai  decimals,  (whidi  is  the  same  as 
dividing  by  lOOyOOO^)  the  figures  will  at  once  ex- 
prr-^s  the  acres  and  fractions  without  further  cal- 
culation. Thus  outting  off  the  five  decimals  gives 
16'fi4375,  or  16  aeree,  and  the  dedraal  *M375. 

The  acre  consists  of  4  roods,  therefore  if  this 
decimal  he  multiplied  by  4,  it  will  become  2!  T.'iOf) 
links ;  and  now,  if  6  decimals  be  again  pointed 
off,  it  shows  that  the  fraction  is  worth  8  roods 
and  'ITMX);  and  again  multiplying  this  fraction 
by  40,  the  number  of  perches  in  a  rood,  we  shall 
obtain  .')o<),(HK),  and  now  pointing  off  5  decimals, 
leaves  3  perches  without  a  fraction,  and  shows 
that  Buoh  a  pieee  of  land  would  oontain  exactly 
16  arrns,  2  roods  and  3  perchee.  This  example 
shows  at  once  the  process  that  must  he  resorted 
to  for  converting  quantities  taken  in  chains  and 
links  iato  aores,  roods  and  perohea,  while  the  re* 
mainder,  if  auy,  will  be  square  links. 

In  u?ing  the  chain,  it  must  he  b  -nie  in  Triind 
that  the  handles  at  its  two  ends  count  into  ita 
length ;  and  for  the  fodlity  of  eonnting  the  links 
small  brass  indices  are  attached  at  certain  points 
among  the  links.  Thus  the  1<uh  link  from  each 
end  has  a  single  point  or  hra£s  linger  attached 
to  it;  SO  links  froin  each  end  hae  an  indes  with 
2  points ;  30  links  one  with  3 ;  40  links  one  with 
4;  and  50  links,  or  the  middle  of  the  chain  from 
each  end,  is  marked  hy  a  small  round  brass-plate ; 
eo  diat  by  looking  for  theee  maiks  the  distance 
from  either  end  is  given  upon  inspection,  and  a 
portion  only  of  the  next  10  links  has  to  be 
counted.  Many  pereons,  for  the  sake  of  having 
a  light  chain  to  carry,  purchase  those  that  are 
made  of  thin  wire;  but  they  can  ncvLr  be  do- 
ponded  upon,  because  the  strength  of  tlic  wire 
should  lie  sucli  as  to  permit  the  chain  to  be 
stretdied  without  any  fear  of  any  of  the  links 
(  pening  or  expanding,  an  inconvenience  to  which 
"even  tho  strongest  rhnins  are  liable.  No  chain 
should,  therefore,  be  used  many  days  in  suooea- 
sion  without  an  examination ;  and  this  is  one  use 
of  the  offset  staves,  which  are  6  foot  7-2  long,  and 
are  divided  into  10  equal  parts  of  the  same  length 
as  links;  and  the  surveyor  shoivld  have  a  small 
hammer  for  boatiiig  or  dcnng  up  the  links  and 
thus  adjusting  his  chain,  far  i^on  its  aeouvacgr 
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all  his  opverations  rrmst  depend ;  and  in  tbo  more 
exteiMive  opcratiuus  of  trigouometry  tiit»  correct 
mcMVfeaMnt  of  a  good  Imm  Um  !•  of  vital  in- 
portaaoe  to  IIm  Moemof  tlM  iriMte  o|ienUi«Niki— ' 

CHALK.  A  species  of  carbonate  of  iime.  It 
is  inodMmui  and  insipid ;  and,  when  appUdl  to 
the  tongue,  feeb  slightly  adhesive.  It  has  either 
a  white  or  yellowish  or  greyish-whit l-  cul.inr.  It 
feels  roughi&h  to  the  touch ;  is  pulverulent  and 
not  very  bard ;  breaks  with  an  earthy  fracture ; 
staim  the  fin^Bit,  and  leavat  marks  on  wood  or 
atone;  and  has  a  specific  crmvity  of  from  2"315 
to  2*78.  But  in  hardness,  fracture,  and  lustre,  it 
is  exceedingly  various ;  sometimes  occurring  soft 
and  dull,  ahaoat  lika  a  wponaaaoua  powdar,  and 
at  other  times  occurring  hard  and  serai-lustrous, 
almost  like  fine  lime«tfmf»  or  coarse  marble.  It 
dissolves  in  water  containing  an  exoMS  of  car- 
booie  aoid;  bat  ia  very  partially  aulaibla  tft  piita 
water.  It  nadily  effervesoea  with  almost  any 
acid,  throwing  off  its  own  carbonic  acid,  and 
surrendering  its  calcium  into  combmatioa  with 
the  foreign  add  to  fonn  a  nit  Moat  apaeianaa 
of  it  contain  s  portion  of  alumina;  and  many 
contain  portions  of  silica  and  oxide  of  iron.  Tts 
principal  difference  from  limestone  is  its  being 
in  a  large  degree  a  hydrate,  or  oontaiaia^  in 
combinatioB  with  its  carbonate  of  lime^  n  oon- 
parativtfly  large  proportion  of  water.  SpecimcnH 
of  limestone  analysed  by  Ihenard  and  Biot  oon- 
tainad  only  1*63  per  o«nt,  of  water;  and  apeoi- 
mena  of  chalk,  when  oarted  fton  pita,  and  laid 
down  npon  land  for  nir^niirf.nreftaqiHiBtl/iOttad 
to  contain  M  or  25  per  oeut. 

CImlk  ooeati  in  beds,  atnta,  or  vaat  mawaa  in 
Poland,  aome  of  the  Daniah  iilandi^  the  north  of 
France,  the  north-enst  of  Ireland,  and  particTi 
larly  in  the  centre  and  south  of  Bngland,  within 
a  range  which  oommonoee  at  Flamborougb-Head 
in  Torkabire,  and  is  continued,  with  irregular 
interruptions,  in  Lincolnshire,  Suffolk,  Surrey, 
Sussex,  and  Hampshire,  into  Dorsetshire.  While, 
in  a  geological  respect,  Umestonea  occur  of  a  great 
variety  of  age  and  cdiaraoter,  from  what  are  oalled 
the  primary  or  non-fosailiferous  rocks,  up  to  a 
high  part  of  the  tertinry  formations,  chalk  occutr 
only  iu  the  upper  regions  or  among  the  newest 
memben  of  tiM  aaoondaiy  Ibnnations,  and,  in  ita 
meet  characteristic  strata,  is  always  accompanied 
with  flinta.  In  many  of  the  chalk  districts  of 
England,  the  crust  of  the  earth,  to  a  gr^t  depth, 
to  a  oontinnooa  and  wfid  nan  of  ohidk,  and  the 
very  soil  itaelf  oonaista  of  little  else  than  carbon- 
ate of  lime  and  a  small  admixture  of  decomposed 
vegetable  matter.  The  chalk  of  Ireland  ia  very 
modi  harder  than  almost  any  of  the  chalk  of 
Bn^and ;  and,  even  in  spite  of  containing  flints, 
and  possessing  other  most  decided  geognostic 
indications  of  being  in  all  respects  chalk,  it  pos- 
aeana  w  don  a  rsaemblanoe  to  fine  Umeatoae  in 
botib  appMiwice  and  properties,  aa  to  be  almost 
antvnaaUy  oaUad  limntone  by  tb*  natives,  and 


as  to  Ikj  extensively  imported  into  ScotTrirnf  un- 
der the  name  of  Irish  lime,  for  exactly  the  same 
nan  aa  the  ridiast  oaiaaraona  limeateon  of  Brt* 
tain.  Some  of  the  dudks  of  England,  partieo- 
larly  of  the  extreme  south  and  of  the  Isle  of 
Wight,  have  an  unctuous  or  saponaceoos  cfaar> 
aoter,  and  ought  to  be  regarded  aa  akin  to  oal* 
carecMM  narl;  but  moat  are  hard  and  flakey,  and 
may  be  trentr^^,  for  manurial  pttfpoaai^ aa aiaiyly 
a  kind  of  hydrated  limestones. 

Those  soils  of  the  chalk  districts  of  England 
whioh  omaiat  almoat  wholly  of  pnra  chiJk,  with 
a  smal!  intermixture  of  decomposed  vrz^'table 
matter,  generally  constitute  the  softlv  ri  (aided 
chains  and  groups  of  hills  which  bear  the  name 
of  downa  in  the  aonth,  and  of  wolda  in  the  WNrth; 
and,  in  general,  they  arc  far  less  adapted  to  til- 
lage  than  to  pasture,  and  are,  in  consequence, 
vory  extensively  used  as  sheep-walks.  Yet  the 
fewer  dopea  and  the  vaOeya  and  hoUowa  of  tike 
downs  and  wolds  have  received  such  a  Large  com- 
mixture of  the  finest  particles  of  the  soil,  from 
the  constant  though  sh>w  deposiUona  of  rills 
from  the  higher  gronnda,  aa  to  hnVe  baoona  wy 
productive  anbla  lands  ;  and  they  are  nanaQjr 
farmed  tipon  tho  common  Norfolk  sypttcm.  and  nr»» 
found  to  make  exoelknt  returns  of  barley  and  of 
ether  crops.  *^  There  ia  a  i^t,**  soya  the  Rev. 
Mr.  Rhaio,  in  reference  to  these  districts,  "  which 
Reems  to  delight  in  chalky  soils,  and  to  flonri^^ 
hotter  there  than  in  deeper  and  richer  ^oth. 
Thia  ia  the  ninfain,  BtJbfmmm  muirjfdku;  wai 
its  introduction  among  the  cultivated  grasses  has 
greatly  raist^d  the  value*  of  chalky  land,  previously 
considered  too  poor  to  repay  cultivation.  It  net 
only  prodnoea  an  exodlent  fodder,  superior  to 
meadow  hay,  and  scarcely  inferior  to  clover,  but 
its  roots  It  t>i.)  tlividcB  and  cnrii-hcs  the  sjil, 
that  after  having  covered  it  with  luxuriant  crops 
of  hay  for  several  years,  it  leaves  it  in  a  fit  state 
to  prodnee  ezoelleut  crops  of  grain,  with  my 
moderate  manuriri'^.  Chalky  soils  nrr  not  sub- 
ject to  the  same  perennial  weeds  which  infest 
richer  lands ;  couch  gran  is  seldom  found  in 
dialk ;  bat  tiia  annnah,  each  aa  nay  mead,  ahar- 
lock,  poppy,  crowfoot,  and  several  others,  abound 
in  it.  When  a  chalky  !w>i!  prrwluces  thistles,  it  is 
an  indication  ot  ita  cuntainiog  a  portion  of  aigii- 
heeooa  earth,  whidi  improvn  ito  fortOi^.** 

Soils  which  have  a  large  admixture  of  argiUaoe- 
om  earth,  hut  which  are  immediately  incumbent 
on  chalk,  also  derive  great  beneht  from  the  growth 
of  sdnfein,  bat  reqnira  n  difemrt  oanne  of  haa- 
bandry  from  the  slopes  and  hollows  of  the  downs 
and  woldg.    Most  of  these  soils  consist  of  separ- 
ate layers  of  hazei-ioaiu,  thin  dinty  clay,  or  strong 
red  clay,  of  diflefant  degrenof  adnixtaM  and  of 
depth ;  and  wherever  they  are  enllicionfTj  light 
and  porous  to  be  Ruitable  for  the  growth  of  tur- 
nips, they  should  be  sown  at  remote  mtervais 
with  aainfoin,  and  anljaatad  tibroogfaoat  the  in* 
tenrala  to  kng  and  divenified  rotations.  Sain- 
foin aannot  be  ndvaatafaoody  nq^eatad  aanpt 
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■Aer  a  long  interval,  and  ought  not  to  filter  into 
every  rotation ;  and  even  any  (»rdinary  crop  can, 
in  ff-^T  instances,  be  profitriV-lv  rcp'-nted  with  the 
same  frequency  aa  in  other  soils.  A  good  rota- 
tkm  OB  «old  fUn  <day  and  flin^  ehalk,  upon  a 
chalky  fubaoi],  is  olovor  far  two  yeftft,  or  sainfoin 
for  five,  six,  or  sov^n  years,  tVien  wht-nt,  then 
turnips,  upon  pared  and  burnt  laud,  and  fed  off, 
then  wheat,  then  pease,  then  tumipe,  cole,  or 
tares  fed  ofl^  Mid  tim  o«ti  or  teiley.  A  ipood 
rotation  on  a  friable  chalky  loam  is  clover  for 
one  year,  or  occasionally  ?ninfoin  for  several 
years,  then  wheat,  then  tares  fed  off,  then  oats, 
then  rye  or  oole  fer  epring  feeding,  then  tnmipe 
manured  and  fed  off,  then  beans,  and  then  bar- 
ley or  oatg  with  clover  and  trrnes  seeds.  A  good 
rotation  on  a  strong  chalky  luam,  or  one  which 
oontniaa  n  soniewhnt  krge  propottion  of  aTgilhk* 
oeotts  earth,  is  doTer  tot  one  yev,  or  occasion- 
ally sainfoin  for  several  years,  then  wheat  ur  oats, 
then  manured  fitUow,  then  wheat,  then  oats,  then 
beans,  tiliea  tamipe  fed  off,  and  then  bniley.  A 
proper  rotation  for  strong  red  clay  upon  •  flhatky 
Subef>i1  dop«  not  materially  ditTf  r  froTii  a  proper 
rotation  for  the  same  kind  of  soil  in  other  situa- 
tiom. 

Chalk  acts  as  a  fertilizer  in  most  cas^  in  which 
lime  is  serviceable ;  it  has  a  beneficial  action  upon 
soils  very  much  in  the  proportion  of  their  differ- 
ing from  itself  in  nature,  or  of  their  being  defi- 
dent  in  caloareeas  ingrediente;  and,  in  partieoF 
lar,  it  c\PTt5  a  nmst  benign  powpr  upon  nny  soil 
which  is  eminently  clayey,  or  upon  any  which  is 
eminently  sandy.  Yet  it  acts,  not  aa  a  substitute 
tn  animal  and  ^egeteble  nuuraieBt  hot  as  a  de- 
composing and  transmuting  chemical  agent  upon 
the  mineral  and  orcranic  matters  existing  in  the 
soiL  **  Pure  chalk,  being  saturated  with  carbonic 
acid  gas,**  remarks  Ibloolm,  *  tends  to  alter  the 
original  disposition  of  the  parts  of  the  soil,  where 
it  meets  with  various  substances,  either  v^e- 
tal^  animal,  or  mineraL   The  substanoee  be- 
soming oxygenated  by  their  aetion  frith  the 
chalk,  generate  their  several  acids;  and  these 
acids  flisen{?H5?e  thp  carbonic  acid  gas,  which  is 
readily  absorbed  by  the  roots  of  the  plants.  It 
therefere  tends,  by  slow  degrees,  to  separate  the 
eohesivencai  of  the  strong  soil,  and  to  admit  the 
Toott  of  the  plants  to  feed  upon  the  carbon  with 
greater  facility."    Chalk,  though  not  a  substitute 
for  manure,  has  thus  such  an  effect  upon  both 
the  teztnre  of  the  soil  and  the  deoomposition  of 
organic  matter,  :i3  to  rrnder  a  smaller  dose  of 
farm-yard  manure  or  any  other  carbonaceous 
compost  effective.    It  corrects  the  sourness  and 
■Stringent  of  wet  olayef  scnli^  absorlw  and 
throws  off  their  moisture,  and  prevents  them 
from  cohering  into  such  eolidity  as  to  constrict 
the  roots  of  plants  and  limit  the  circulation  of 
the  atrooopherie  air ;  it  gives  oonaistenesr  to  are- 
naceous soils,  and  hinds  them  into'  sufficient 
firmness  to  retain  a  due  proportion  of  moisture, 
and  to  afford  requisite  mechanical  support  to 


plants;  it  renders  all  clayey  and  kaaij  lands 
more  workable,  both  in  the  fipse  transit  of  the 

plouprh  f^r  the  grubber,  and  in  the  ready  and  mi- 
nute intermixing  of  the  manure;  it  rapidly  and 
vastly  improves  the  herbage  of  ooarae  eonr  pas- 
ture, stimulating  the  dotmant  seeds  of  white 
clover  and  tine  grasses  into  activity,  and  i^u^^^ing 
their  fine,  sweet,  delicate  leaves  to  form  a  soft, 
dense,  and  nutritious  svrard,  and  to  smother  the 
rank  and  rnsb-Ilke  vegetation  which  fermerly 
abounded  ;  and  it  exerts  a  cooling  and  con-^crva- 
tional  power  upon  pastures  of  a  hot,  gravelly, 
loamy  soil,  maintaining  a  succulcncy  in  the  roots 
of  their  herhage,  preventtng  their  tendw  grsises 
Arom  being  exsiccated  and  burnt  by  the  ardent 
heats  of  summer,  and.  if  they  be  pubjpct  to  the 
growth  of  sorrel,  so  noxious  to  lambs  and  sheep, 
everywhere  destroying  its  roots,  and  feedng  them 
from  its  presence. 

Chalk,  as  an  eminent  and  lasting  fertilizer  of 
oold  soar  lands,  and  of  stiff  untractable  clays,  has 
been  known  since  before  the  time  of  the  Roman 
naturalist,  Pliny,  and  makes  a  very  prominent 
figure  in  the  English  agricultum!  writings  of  the 
early  part  of  last  century.   An  experienced  Essex 
fkrmer,  writing  long  ago  in  the  Hnsenm  Rotti 
cum,  gives  an  excellent  account  of  the  manner 
in  which  chalk  opornto'^  upon  clay  lands,  and  ob- 
serves that  it  insinuates  itself  into  the  small 
pores,  and,  by  raising  a  fermentation,  exposes 
the  day  to  the  induenee  of  ftost,  nun,  air,  and 
sunshine,  and  in  consequence  occasions  it  to  bo- 
come  pulverized  and  friable.    "  But,"  says  Mr. 
Lisle,  "  if  chalk  be  laid  on  clay,  it  wiU  in  time  be 
lost,  and  the  ground  again  return  to  its  day ;  and 
if  the  clay  be  laid  on  chalk,  in  time  the  clay  will 
be  lost,  and  the  ground  return  again  to  its  chalky 
substance.    Many  people  think  the  land,  on 
whidi  the  other  is  laid  fer  a  mannie»  hdng  pre- 
dominant, converts  the  manure  into  its  own  soil ; 
but  I  conceive,  in  both  cas^'p,  the  chalk  and  clay 
is  filtrated  through  the  land,  on  which  it  is  laid, 
by  time,  and,  being  sdnhle  hy  fains  into  small 
corpuscles,  is  washed  through  the  land  on  which 
it  is  laid  ;  fnr  npither  of  the?»o  manures  is  sbi*'  to 
unite,  in  its  finest  corpuscles,  with  theourpusules 
of  the  land  on  which  it  is  hid,  so  as  to  form  so 
strict  an  union  and  textur«  with  it  as  the  Land 
doth  with  itself,  and  is  thrrrfi  r.-  n:il>le  to  be  borne 
downwards  with  rains,  till  no  sign  of  it  be  left. 
It  is  said  to  be  a  common  practice  with  many 
tenants  In  Hampshire^  three  or  four  years  before 
they  leave  their  farms,  to  chalk  their  meadows ; 
by  which  moan?  they  will,  fur  (hree  or  four  years, 
Hing  out  a  great  crop  of  grass,  but  that  they  will 
he  mooh  the  worse  fer  it  ever  after.  Tfaissewis 
to  carry  some  reason  with  it ;  for  the  chalk  so 
mellows  and  opens  the  pores  of  the  meadow,  that 
it  enables  the  land  to  exhaust  its  strength  in  all 
parts;  fer  dialk  does  not  carry  se  mndi  fetnev 
as  dung  does  to  the  land  it  is  bid  on ;  but  it  dis- 
poses the  land  to  bear  such  crops  by  its  sweet- 
ness, and  well  disposing  of,  and  correcting  an  ill 
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quality  the  land  had  before:  but  still  I  do  not  see 
tlr.it  this  is  any  ohjcctirm  to  tlip  chalting  of  mea- 
dows, provided,  whilst  \iy  virtue  ut  the  chalk,  the^ 
ue  boating  rach  burtluma,  you  take  «we  to 
fresh  thetn  vrith  dung.  Though  chalk  laid  on 
meadows  cnahl.'s  (Iumh  to  give  a  great  crop  for 
three  or  four  years,  and  will  then  impoverish 
them,  yet  I  take  it  to  hold  quite  contmry  on  pas- 
ture ;  for  the  grass  being  thereby  so  much  sweet- 
ened and  increased,  keeps  consfnntly  so  much  the 
more  stock,  by  which  it  is  mamtained  always  in 
the  same  vigour.'* 

The  uootuouB,  soft,  and  saponaceous  kinds  of 
chalk  are  the  most  suitable  to  be  used  in  a  crude 
state,  or  in  the  manner  of  marl ;  and  the  bard, 
dry,  and  finn  kinds  are  the  moot  aoitaUe  to  be 
need  in  a  burnt  or  calcined  condition,  or  in  the 
manner  of  Hine.  The  principal  good  effects  of 
burning  hard  chalk  are  to  lessen  its  weight  by 
driving  off  iti  water,  tad  to  render  it  more  oapable 
of  easy  and  equal  spreading  upon  the  ground  by 
reducing  it  to  a  state  of  powder.  lu  the  rih- 
tricts  in  which  chalk  is  most  abundantly  em- 
ployed as  a  fertillMf,  it  ja,  for  the  most  part, 
either  mixed  with  earth  or  manure  before  being 
distributed  athwart  the  land,  or  laid  down  in 
autumn,  and  not  ploughed  in  till  it  has  been 
acted  on  by  the  frosts  of  winter.  The  quantity 
of  it  applied  to  |watnre  oommonly  varies  from 
150  to  250  bushels  per  acre,  and,  on  arable  laud, 
from  200  or  300  to  700  or  l,Ol>0  bushels ;  but,  in 
both  instances,  it  is  very  generally  determined 
by  mere  caprice  or  convenlenoe,  without  any  ap- 
peal to  scientific  principle,  or  any  reference  to 
either  the  comparative  richness  of  the  particular 
chalk  employed,  or  the  degree  of  <»lcareou8  po- 
vwty  or  destitntion  of  the  land  to  whidi  it  it 
applied.  It  can,  in  any  case,  be  economically  em- 
ployed only  when  fonnd  cither  below  the  fields 
on  which  it  is  used,  or  at  a  comparatively  brief 
dislanoe ;  and  it  ought  alwaye  to  be  applied  with 
strict  adaptation  to  the  calcareous  wants  of  the 
land.  One  dressing:,  if  «uflficiontly  rich  and  pro- 
perly applied,  will  slowly  and  regularly  operate 
upon  i^e  eml  flirou|^  a  eomcwhat  kog  aeriee  of 
years ;  and  a  second  should  not  be  applied  till  the 
first  has  been  allowed  to  expend  the  greater  part 
of  its  power,  or  usually  till  a  lapse  of  12  or  15 
years. 

Chalk  may  be  dug  and  carted  throughout  July, 
August,  and  September,  when  it  is  designed  to 
lie  on  the  land  unploughed-in  till  spring,  and 
thronghout  October,  November^  and  Deoeinber, 
when  it  is  designed  to  be  applied  and  oovered  in 
a  state  of  mixation  with  earth  or  manure.  When 
a  stratum  of  chalk  exists  beneath  the  field  to  be 
drcsaed  with  it,  and  at  no  greater  depth  than 
twenty  feet  from  the  surface,  a  shaft  of  lour  feet 
in  diameter  is  opened  to  it,  nud  is  propped  roTind 
the  sides  with  a  basket-work  of  hazel  or  willow 
roda  and  brushwood;  the  earth  of  the  shaft  and 
the  chalk  of  the  stratum  are  brought  up  by  means 
of  a  rope  ani  bucket  upon  a  very  rude  and  inex> 


pensive  windlass ;  one  man  fills  the  bucket,  and 
two  others  wind  it  up,  and  distribute  its  conteiiU 
with  a  wheel-barrow  upon  the  surrounding  kad; 
and  when  die  atratum  b  worked  in  dmrnbaa  ts 
the  depth  of  about  thirty  feet  from  the  snrfac^, 
the  first  shaft  is  abandoned,  and  au'  th'-r  at  a 
little  distance  is  opened.   One  shatt,  in  an  aver- 

at  a  cost  of  about  scvenpence  for  every  twenty 
bushels.  When  strata  of  good  chalk  occur  doee 
to  the  surface,  and  constitute  the  suU&tanoe  of 
hilli,  a  large  excavation  is  nuide  in  the  fam  «f  a 
quarry ;  and  afibrds  a  suppty,  by  means  of  cait* 
ing,  to  a  considerable  pnrrounding  district. 

The  chalk  of  the  uppermost  three  or  four  feet 
of  a  ehalk  formation,  especially  when  It  oocnis 
close  to  the  surface,  is  usually  very  inferior  in 
quality  to  that  which  lies  at  n  greater  depth;  but 
this,  as  well  as  any  better  kind  of  chalk,  aerves 
wdl  for  making  and  repairing  roads  in 
where  stones  and  gravel  oannotensily  be  ol 
>rany  varieties  of  chalk  are  very  sorviceable  z\$o 
for  making  mortar,  and  for  several  otlter  coarse 
purposes  to  which  the  lime  of  limestone  disttiefs  • 
ia  flommonly  applied.    Chalk  may  likewise 
very  servicably  employpd  for  making  ponds  no 
thirsty  land,  away  from  streams  and  springs,  for 
the  use      eattle;  and  if  hid  sevanl  isdMs 
thick,  and  covered  with  a  coat  of  sand  and  gra- 
vel, it  will  thoroughly  retain  a  collection  of  lais-  ! 
water,  and  preserve  it  in  a  clean  and  sweet  con- 
dition.  Powdered  chalk  may,  in  small  quanti- 
ties, lie  thrown  into  all  cattle-ponds,  for  the  cor- 
rection of  acidity;  and  a  lump  of  it  should  le 
laid  in  every  pen  of  a  fattening  calf,  for  the  ani- 
mal to  lick.   Prepared  or  laevi^ted  chalk,  in  a 
■late  of  fine  powd«r  and  of  fire^om  from  all  im* 
purities,  is  externally  applied,  in  veterinary  sur- 
gery, to  ulcers  which  make  a  thin  and  ichorous  i 
discharge,  and  internally  admmistcred,  in  coco- 
bination  with  catediu  and  opium,  na  n  teme^ 
for  dysentery  and  diarrhoea.    "  There  are  few  i 
cases  of  illness  in  oxen,  sheep,  or  swine,"  says  I 
Clater,  "  in  which  there  is  not  considerable  aci- 
dity in  the  stomadi  or  bowels.  Chalk  ia  useful  ' 
as  being  an  alkali,  and  combining  with  the  add, 
and  neutralizing  it.    It  should  form  a  |mrt  <»f  i 
the  cordial  and  astringent  medicine  of  all  young 
animals.  From  half  an  ounce  to  an  ounce  wiD 
be  a  dose  for  a  cow ;  a  drachm  will  anflhw  fiir  a 
sheep  or  hog.  It  pho>i1d  generally  be  accompanied 
by  opium,  and  always  by  caraways  or  ging^.'' 
Prepared  dialk  ia  used  externally  Ibr  uImts  and  | 
bums,  and  internally  for  the  correction  of  acidity  | 
and  the  cure  of  dysentery,  in  thp  human  subject  , 
as  in  the  horse.   Yet  it  ought  by  no  means  to  i 
be  administeiud  to  ai^  nninil  witt  ^  freedom 
and  freqnency  whiA  Chter  aeemi  to  reeawwcndj  ' 
for  it  has  a  considerable  tendency  to  create  eon*  I 
cretions  and  calculL  See  the  ariiolco  Caumcs  : 
and  ]>TSKiraiBT.~£y«0'«  Oeoto^.'—Gr^Stk*i  Jb>  i 
ports  on  Ireland. — Pari  ia  Jxeiitar^  Gazetteer  &f  E»-7-  ' ' 

 j. 
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CHAMJvDOREA. 

urt9. — JfutTitm  Rfuticam. — Litle't  IfaiAandry.^ 
MamhaWs  MiiVand  Conntif-t. —  Yountfx  Fanner'' n 
Kaleiuiar.  —  DritUii  H nMxtadr^.  —  The  Farmer  » 
Maiffatine. — JZAam**  Jlpoi  ^the  Farm — 7XMtM«i*« 
DisptJirn'ori/. — Youatt  on  the  Horm  '(Haiti'*  Cat- 
tia  Doc'or. — Dotfte't  Ilutlandr^. 

;      CUAMiEDOREA.    A  genus  of  small,  orna- 

■  mental,  tropical  treea,  of  the  palm  tribe.  Two 
apcoies,  the  fragrant  and  the  slender,  al>out  8  or 
10  fiMt  high,  haTu  hcvw  introduced  to  Britain 

I  ftom  respectively  Trinidad  and  the  Cnraocas. 
TIm  low  growth  of  the  treei,  and  espedally  their 
habit  of  low  flowering,  are  alluded  to  in  the 

j  nnm*-  chamadorea,  which  agpiiflm  *  a  gift  to  the 

I  gruuad.* 

CHA91AROP9.  A  genua  of  low-growing,  or- 
'  aamental,  grrcnhouse  and  hothouse  trees,  of  the 
pnltn  tribe.    Tli--  low,  dwarf,  or  fan-palm  spe- 
cies, (J.  hmiidi$y  is  a  native  of  Spain  and  Portu- 
gal, and  waa  introduced  to  Britain  In  1731.  In 
i  \  ita  native  country,  partioularij  in  Andahwia,  it 
propagatea  itself  with  such  rapidity,  and  haa 
t  such  a  stemless  and  leafy  habit,  as  to  cover  large 
I  tracts  of  ground  in  a  manner  very  similar  to  that 

I  in  which  ferns  cover  dry  weedy  tiaets  in  Britain. 
The  footstalks  of  the  leaves  risn  immediately 

.  from  the  crown  of  the  root,  and  arc  fiat  on  their 
upper  surhboe,  convex  on  their  under  surface, 
V  and  anaed  en  eadi  tide  with  etrcng  epinea;  and 

I I  the  leaves  are  attacht-d  by  the  centre  to  the  ends 
I  of  tht*  footstalks,  and  have  a  fan-like  furni  and 

^ '  many  fuldingg,  and  are  deeply  divided  at  the  tup 
1 1  like  tibe  human  hand  with  ita  flngm,  and  have 
|p  their  borders  finely  serrated,  and  adorned  with 

I  white  narrow  cdi^njfs, — and  thoy  measure  from 
9  to  1»  inches  in  length,  and  nearly  a  foot  in 

I ;  maTiinuw  breadth,  and  epread  out  on  every  ride 
I !  of  tiie  plant.    When  the  leaves  are  newly  formed, 

I I  they  appear  like  a  shut  fan.  and  are  fastened  to- 
1   g^bcr  by  strong  tibros  which  run  along  their 

I  becdeia;  and  when  they  beeome  matuMd  and 

I  expand,  the  fibres  or  strings  hang  from  their 
\'.  tides  and  enfl*?  The  ppifJix  or  cluh  which  sus- 
tains the  flowers  grows  up  from  among  the  leaves, 
and  ia  eofend  with  a  thin  spatba  cr  hood,  which 
fidls  off  when  the  bunches  open  and  divide.  Mr. 
Otto,  the  inspector  of  the  R  lynl  Botanic  Garden 
of  Berlin,  said,  about  20  years  ago,  r^peciing  a 

!|  |dant  of  Ghammropa  homilb  under  hie  care:  '*It 
!  j  ia  aupposed  to  have  been  brou^t  from  Holland 
j  upwards  of  171  vrarp  ago.    After  having  been 
j  I  many  years  in  a  tulj,  and  exposed  to  the  open  air 

I I  during  every  summer,  it  was,  about  the  end  of 
; ;  last  oentury,  planted  in  the  floor  of  a  hothouse, 

I I  and  hag  sinc'c  ripi*nc<J  fruit,  from  which  plants 
have  been  raised,  and  which  are  still  in  the  gar- 

'  den.  Its  height  is  18  feet,  which  may  be  oonsi- 
dared  eatraordinary,  aa,  in  ita  native  rituations 
i  in  Spain  and  Portugal,  it  forms  a  bush  seldom 
i  higher  than  two  feet.  But  the  most  remarkable 
I  circumstaaoe  connected  with  this  palm  is,  that  it 
\  wna  the  mljeot  of  the  experhnent  cited  by  Xdn> 
xmaa,  aa  ft  ptoef  cf  tht  aasnal  igrtten  of  bctaay. 

1' 
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In  this  experiment,  the  palm  is  said  to  l>e  the 
Phtnix  dtictt^ifera  ;  but  this  mistake  waa  cor- 
rected by  Peter  ColUnson,  who  travelled  in  Uer-  j 
many  during  the  aevon  yean*  war,  and,  when  he  ! 
was  in  Berlin  and  saw  the  pahn,  wrota  the  true 
name  on  a  slip  of  paper,  and  stuck  it  in  the  tree." 
— Six  other  species  ot  chamaarope,  varying  in 
height  firom  10  to  30  feet,  have  been  itttroduoed 
to  Britain  fiiu<  t  he  commencement  cf  the  pre- 
sent oentury,  three  from  the  southern  states  of 
North  America,  two  from  the  tropical  ports  of  j 
South  America,  and  one  fVom  NepML  I 
CHAMOMILE,— botanicaUy^jtfAeaiM.  A  large  ; 
pr^nng  of  plants,  principally  herbaceous,  forming  \ 
the  type  of  a  suborder  of  Compogitse.   This  sub-  j 
order  oompricea  about  2u  genera,— among  others,  i 
the  welUlnM>w&  yarrow,  feverfew,  tansy,  worm- 
wood, wild  chamomile,  and  ox-eye  daisy.  The 
proper  chamomiles,  or  plants  of  the  genus  An- 
themii,  comprise  five  British  species,  and  about 
.50  known  foreign  species ;  and  most  of  the  latter  | 
have  been  introduced  to  the  bijtanical  collections  j 
of  Britain,  while  not  a  few  are  far  from  being 
uncommon  in  flower  gurdona.  The  globose  spo-  | 
oies,  in  particular,  Anr/iemu  gloiou,  haa  been 
known  in  British  greenhouses  as  an  elegant  her-  \ 
baceous  evergreen,  since  a  little  after  the  middle 
of  the  16th  century.   One  of  the  British  species,  , 
AMtktmi$  arwiimt,  ia  a  biennial  white^owered 
weed  of  dry  fields  ;  another,  Anthemit  ootula,  is 
an  niuiual  white-flowered  wwi\  of  corn-fields;  . 
another,  AiiUtemU  aiuflica,  is  an  annual  trailer  ot 
some  of  the  maritime  parta  of  Eag^d ;  aaotherj 
AtU/ienv's  tinctoria,  or  dyer's  chamomile,  is  a  yel- 
low-fluwert-d,  perennial-rooted  inhabitant  of  stony 
places,  and  of  some  little  use  as  a  dye-stufi*;  and 
anothor,  il  n<A«mt«  MoMfir,  ia  a  creeping,  low-grow- 
ing, herbaceous  evergreen  of  some  pastures,  but  '  I 
is  also  the  cultivat«'d  mcdicinHl  chamomile  of  |  I 
cottage  gardens,  so  well  known  and  so  much  in  :  I 
vogue  aa  often  to  ncnrp  the  name  and  bonoure  of  1 1 
the  whcle  genua.  The  flowers  of  this  last  are  !  > 
the  parts  used  in  medicine;  hnt  th  -sc   .f  one  Ij 
variety,  frequently  called  the  iScottish  chamo-  j  i 
mile^  are  eingle ;  while  thcee  of  the  more  com-  1 1 
monly  cultivated  variety,  frequently  called  Eng-  { 
lish  chamomile,  are  very  <iof,b!p.    Both  varieties  ■  ! 
are  white-flowered,  and  usually  bloom  from  July  i 
till  September.  ChamemUe  fiowere,  nrah  aa  they 
are  feund  in  the  shops,  are  white,  dedocated,  of  a  i 
very  aromatic  and  rather  pleasant  smell,  and  of  a  , 
very  bitter  and  warm  taste.   They  contain  an  es- 
sential oil,  of  a  fine  blue  colour,  a  gummo-reein-  , 
ous  principle,  camphor,  and  tannin.  Water  and  | 
alcohol  dissolve  their  active  principles.    Chamo-  | 
mile  is  a  moderately  energe  tic  stimulant,  pes-  > 
sessing,  on  account  of  its  bitterness,  some  tunic  ; 
properties  which  have  rendered  it  a  popular  i  | 

n  rncdy  for  a  number  uf  diseasi'S.  It  is  employed  j 
with  success  to  stimulate  the  ditrcHtive  functions  j 
in  dyspepsia,  chlorosis,  gout,  m  tiatulent  colics,  , 

diOi  It  ia  alio  advantajaoualy  uaed  in  slight  in-  j 
teimittent  fevet^  and  qiaamodie  affectioni.  A  { 
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strong  infaaion,  taken  warm.  Mid  in  a  luge  quan- 
tity, provokes  vomiting; ;  in  consequence  of  which 
it  ia  used  in  this  maimer  in  order  to  nm\»i  the 
aoHon  of  aaMAiM.  It  is  alto  admiidilered  with 
advatttige  at  an  anthelmintic  The  pulverized 
flowers  are  an  excellent  mild  tonic  to  both  horses 

i  and  cattle;  and  are  peculiarly  suitable  either 

I  during  the  presence  of  low  fever,  or  in  other 
cases  in  which  stronger  tonics  might  have  too 
powerful  an  action. — Wild  ch;imnmi!i;,  Malricaria 
chamomWa,  is  a  very  common,  annual,  white- 
flowered,  pinnate  and  linear  leaved  weed  of  the 
road  sideat  waste  grounds,  and  firashlj  tamad 

'  spots  of  Britain.  It  waa  formerly  of  great  r  ptite 
aa  a  remedy  fur  uterine  diseases ;  and  after  hav- 
ing gone  almost  quite  out  of  uae,  it  has  recently 
ooosa  agahi  into  great  reiiaeat  in  oonnerion  widi 

J  homoeopathy. 

OIIAMPACA, — ^botanirally  Michdia  champnm. 
A  buautiiui,  tropical,  evergreen  timber-tree,  of 
the  asgnott*  tribe.  It  is  a  aativs  of  In^  and 

)  was  introduced  to  Britain  in  1779.  Its  stem 
usually  grows  to  the  height  of  about  20  feet.  Its 
timber  is  employed  by  the  Hindoos  in  making 
drams.  Tlie  pnlveriiad  bark  of  its  rook  is  used 
to  ezoite  the  flow  of  the  menses.   Its  flower  has 

I  a  fifolden  colour,  eminent  beauty,  and  so  power- 

,  ful  an  odour  that  bees  will  not  alight  upon  it ; 

I  and  it  is  held  in  high  estimatioa  bj  the  Hindoos, 

I  and  dedicated  to  Krishna. 

!     CUANGK  OF  CROPS.  See  RoTAnoi. 
CHAIIGE  OF  S££D.  See  Sun. 
CHARD.  See  But  and  OanDooii. 
CHAROOAL.  A  well-known  black  subslaaos^ 

which  poP8eB3»*s  mnny  singular  chemical  pr'jper- 
ties,  the  details  of  which  are  given  uuder  the  ar- 
:  tide  Cakm*.  In  the  present  article  we  shall 
I  confine  ourselves  to  the  modes  of  ptoparation 
I  employed  in  Britain  and  in  Franoe,  sad  to  its 
:  economical  uses. 

i     Obarcoal  which  is  employed  as  fuel,  is  obtained 
:  generally  from  wood  of  dllforent  kinds;  dio  most 
I  dense  and  hard  being  preferred.    The  white  and 
I  resinous  woods  are  commonly  rejected.  Large 
I  timber  is  seldom  employed  for  this  purpose,  both 
!  because  it  is  too  es]niMivo,  and  beesnso  It  doee 
not  yield  charcoal  equal  in  quality  to  that  pro- 
cured from  coppice  wood.    Pieces  of  three  or  four 
,  inches  thick  must  be  cloven  into  four  pieces,  it 
I  is  an  olyeGk  of  some  noment  to  asosftain  tlie 
,  moet  productive  wood  in  the  preparation  of  char- 
coal; and  although  accurate  results  are  not  to 
,  be  expected  on  the  great  8<»le,  yet  experiments 
I  made  by  Mr.  Miiahet  afford  very  good  general 
proportions,  which  may  be  the  role     wllkb  the 
I  products  mnv  he  estiiuated. 

The  foUowiug  table  exhibits  very  satii&ctonl/ 
tlie  icaults  of  tboss  sspevimsnts. 

100  parta  of  Ooluur. 

I>i>nuai  tdtK  aflbrded  26*8  disnwal,  greyit^b. 
Mahogany  -      -      25*4     —  brown. 
Laburtiuni  -      -      34*5     —      velvet  black. 
Chestnut   •      -     XT')     ^     ftoMy  blade. 
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CHARCOAL. 

Oak   -  22-6  cbai«sal»  blMTk. 

American  black  beecb  21-4  —  fine  black. 

Holly       -  -  19  9  _  dull  bUck. 

Sycamore  .  •  19*7  —  fine  bUrk. 

Walnut      -  -  20-6  _  dull  black.  ; 

lieoch         -  .  19-9    dull  bUck.  •' 

Americnn  maple  19'9  —  dull  black, 

Norway  pine  -  19*2  —  lUidaf  UaA.  ' 

Elm    -       -  .  19-5  —  fine  Hack.  , 

Salluw       -  .  18*4  —  velvet  black. 

A^h    -      .  -  17  9  —  ibiniiig  black.  i 

Birch        -  .  17*4  —  velvet  bbck.  ,, 

Scottish  |rine  -  16*4  —  browtadk.       |  < 

In  Scotland  very  large  quantities  of  charcoal  i 
are  spared  for  the  iron  worin,  in  tlia  IbHowjag  ' 

way : — A  platform,  having  a  diameter  of  from  , 
twenty  to  thirty  feet,  is  formed  on  the  ground, 
by  laying  strata  of  earth  upon  it,  and  giving  it  a 
sligbtlj  ooDVtt  snrfiMa,  On  tiis  osnfen  of  this 

circular  area, a  circle  of  sticks  are  eo  placed  as  to 
cross  eneh  other  a  little  below  the  lop,  :tiid  thus 
to  forui  a  cavity  resembliug  an  inverted  cone, 

around  wldoh  saooesdve  oonoentrio  biyen  of 

truncheons,  having  a  diameter  of  from  one  to  tea  | 
inches,  are  placed;  care  being  taken,  that  the 
truncheons  m  the  same  circle  are  of  the  laiae  j, 
sias,  and  as  few  interslioes  ss  possible  left.  Ibe 
exterior  circle  is  composed  ratirely  of  brushwood.  ■ ' 

When  the  platform  is  nearly  covered ,  a  orating  j 
of  turi  is  laid  on  the  pile,  the  grassy  side  being  '  I 
next  to  the  wood;  diy  eaitb  is  then  heaped  up 
anmnd  the  lower  part,  and  well  rammed  down,  ■ 
so  as  to  exclude  till  air.    The  pile  is  then  lighted, 
by  placing  a  lew  inflamed  chips  of  wood  in  the 
interior  oavitgr ;  and  when  these  an  oonsonwdi 
others  are  added  during  the  first  threo  or  foar 
days.    When  the  upper  pnrt  of  the  pile  is  com- 
pletely inflamed,  a  row  of  holes,  each  of  which  j 
hasadiaaiol«r  of  two  indMi^isttadeaioQndit  , 
at  a  few  indies  below  the  top»  and  the  opeaiag  | 
at  that  part  is  closed  up.   The  flame  then  gra-  !  ^ 
dually  descends  to  the  circle  of  hol^  and  its  ar- 
rival tiiere  is  announced  by  a  very  peroeptibk  , 
diminution  of  smoke  and  vapour.    Another  sow  ■ 
of  rtir  holes  is  then  made  at  a  distance  of  six  ur 
eight  inches  below  the  first  row,  which  are  clueed  \ 
up ;  and  the  same  operation  is  repeated  until  the  ■ 
flame  has  been  oonducted  to  ths  Isfweat  past  of  . 
the  pile,  which  trt  nerally  happens  in  about  a  fort- 
night ;  when  the  whole  is  cnrofuUy  wvered  until 
the  fire  is  extinguished,   buch  pieces  as  are  not  i 
oomplelelj  ehanod,  are  separated,  and  wssnad  i 
as  fuel  for  the  next  pile.   The  charcoal  prodnoed  ; 
froTii  the  truncheons  is  laid  aside  for  particular  il 
uses;  and  that  obtained  from  the  brushwood  m  •! 
sold,  under  the  aaao  of  snuH  ooal»  as  ftasL 

In  France  there  is  some  difierenoe  in  the  mode  ; 
of  preparing  the  charcoal:  it  thi'refore  is  worth  i 
while  to  give  an  outline  of  the  various  processes  1 
diere  adopted.  Hm  wood  is  ont  down  in  ksge  r 
faggots,  and  after  liaving  been  well  dried  for  some 
months,  it  is  divided  into  brushwood,  smsl!  mri  , 
large  fiiggots.  The  last  are  cut  into  truncheons 
of  three  or  fbwlbei  in  length.  Thetoifistha 
taken  off  a  square  or  droidar  spaos^  bnviqg  a  ! 
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diameter  of  about  fiftt^en  feet,  and  the  onrth 
beaten  uotU  the  surface  becomes  drjr  and  solid. 
A  alaike  is  ami  Hxed  in  the  uiddto  of  the  traa, 
and  some  brushwood  laid  on  the  sar&ce  AS  a 
foundation  for  the  reraaindor.  A  stratum  of 
truncheons  is  then  laid  on  the  brushwood,  and 
the  Mme  tltonifttivet  ue  vq[>efttod,iiaUl  the  pito 
is  completed  to  the  height  of  about  six  feet  in 
the  form  of  a  truncated  oone  or  pyramid.  As 
soon  as  this  is  done,  the  whole  surfaoe  of  the  pile 
h  eovttvd  to  tin  thiekneM  9i  tboat  two  iMcta 
with  dry  earth,  over  which  sods  are  very  com- 
pactly laid,  except  at  the  base,  where  consider- 
able spaces  are  left  between  them.  The  central 
■tiiko  is  now  witiidAini,  snd  ths  CMity  is  lllled 
with  chips,  which  are  lighted  at  the  top;  the 
whole  of  the  chips  become  inflamed,  and,  after  a 
considerable  quantity  of  smoke  has  boen  poured 
cnttM  Ught  tismo  nisli««ftott  tiM«fakiiM]riii  the 
centre  of  the  pile ;  the  aperture  of  which  is  im- 
mediately closed  by  laying  a  piece  of  turf  over  it. 
During  the  next  ten  or  twelve  hours,  considei^ 
aUe  atteutioii  is  nooessary  to  proTent  say  inis> 
chief  resolting  from  the  sudden  disengagement, 
and  consequent  combustion  of  carburetted  hy- 
drogen,  which  take  pbioe  during  that  period  of 
tho  BMmflMtafiaw  The  explosioii  Is  s&iumeeed 
If  a  nmbling  noise,  md  seldom  does  any  other 
injury  than  that  of  throwing  off  some  portion  of 
the  oovering,  and  through  (ho  opening  thus 
fbnned  flame  end  laoke  issue.  It  is  neoSHiiy 
to  close  up  all  such  openings  with  a  few  spedMtals 
of  dry  earth.  When  the  smoke  deoreasss,  and 
the  explosions  have  entirely  oeesed,  the  inter- 
elleet  helween  the  sods  at  the  lower  part  of  the 
pile  must  he  closed.  At  this  stage  little  atten- 
tion is  required,  the  combutition  gradually  ex- 
tends to  the  sor&ce,  and  in  about  thirty  or  thirty- 
fim  hoon  after  the  ptoooss  eommeikesd  the  whole 
pile  becomes  a  glowing  mass.  The  wood  is  thor- 
onrrhly  charred,  the  whole  is  covered  with  dry 
earth,  and  in  four  or  five  days  it  may  be  taken 
dkywn.  The  partieekr  stage  at  iriiioh  it  is  proper 
to  do  BO,  is  determined  by  making  a  small  open- 
ing into  the  pile:  if  no  flame  appears,  it  is  fit  to 
be  taken  down ;  if  it  bunts  forth,  the  aperture 
mnsi  be  again  closed,  and  allowed  te  littSlA  ss 
for  another  day. 

Orcnt  nicfty  if  requisite  in  the  pfeparation  of 
charcoal  for  the  manufscture  of  gunpowder  and 
otterdeBoate ghenieal piesamss.  Andthemaau* 
focturers  seleet  the  stems  of  the  willow,  aider, 

dAg-vpood,  nnd  some  otherp,  which  they  prepare 
with  peculiar  care.  In  most  of  the  large  maan- 
Ihetories,  the  ohatooal  is  diilillsd  from  ittm  vw> 
mIs  ;  by  which  means  it  is  obtained  in  a  state  of 
considerable  purity,  and  the  Other  products  nrc 
saved.  As  all  oharcoal  oontains  minute  portions 
«^ earthy  and  metaDle  snbstaaees,  lamp  blaek  is 
oommonly  used  in  nioe  chemical  ezpecimsnts. 
Lamp  black  if?  obtnTneci  by  the  turpentine  mann 
fiicturers,  from  the  combustion  of  the  refuse  of 
thsir  efecatiou  in  ftoAiieH  ap^opriated  to  that 


purpo?p.  The  sninkc  rleposits  itself  on  the  Ffick- 
ing  wliich  is  hung  up ;  it  is  swept  uti,  and  sold 

for  oommon  use<  without  fiirther  preparation. 

The  lamp  black  in  this  state  contains  some  oil, 
which  is  <;ppankted  bj  being  Jieated  to  rednem  in 
a  dose  vesseL 

The  (diief  eonsomplieii  of  ehsrooal  is  as  AieL 
It  is  also  employed  as  a  tooth  powder,  and  to 
purify  tainted  meat.  No  mode  of  preparation  for 
the  tirst  of  these  objects  is  at  all  necessary ;  and 
itar  the  two  last,  it  must  merdy  be  rediieed  to  a 
fine  powder.  It  forms  a  part  of  all  reducing 
fluxes.  It  is  an  indispensable  constituent  of  gun- 
powder. It  is  the  basis  of  most  black  paints  and 
▼amisheSi  ItisosedtopolidkbnMBandoopper, 
and  is  an  excellent  clarifier.  It  is  used,  in  fiur- 
riery,  in  combination  with  Unseed  meal,  as  an 
antiseptic  cataplasm  for  cracked  heels  and  foul 
and  firtid  tiloeis. 

Powdered  charcoal  must  be  heated  to  redness 
in  a  covered  crucible,  with  an  opening  in  the 
middle  oi  the  oover,  and  kept  in  that  state  till  no 
flame  issoes  out;  it  must  be  then  withdrawn,  al- 
lowed  to  oool,  and  then  pat  into  oloee  vessels  and 
kept  for  use.  Whenever  either  wine,  vinegar,  or 
any  other  fluid  is  to  be  olarifi^,  it  is  simply  to 
be  mixed  with  the  liquor ;  a  firoth  appears  at  the 
surfaoe,  and  aftev  infiltration  It  is  pure  and  eol- 
ourless. 

Oiarcoal  has  of  late  years  become  known  as  a 
valnable  general  maanre,  and  as  a  powerful 
means  of  securing  and  accelerating  the  propaga- 
tion of  tender  garden  plants  by  means  of  slips 
and  cuttings.  In  an  Italian  cyolopsedia  of  agri- 
eolttue,  the  BIblioteea  Agraria,  edited  by  Pro- 
fessor Joseph  Horetti  and  Cario  Ohiolini,  it  is 
Kiid :  "  From  numerous  experiments  made  by 
the  Abbe  G.  Piooone,  oharcoal  is  considered  as 
an  effioaoiods  manure.  It  eonnsts  principally 
of  oxide  of  carbon,  the  primary  element  of  vege- 
table productions,  and  is,  therefore,  undoulttcdly 
calculated  to  be  employed  for  the  purpose  speci- 
fied. Aeeording  to  the  above  author,  every  sort 
of  charcoal,  whether  of  oak,  chestnut,  or  of  any 
othnr  snrt  of  wood,  the  refuse  of  the  charcoal, 
the  small  particles,  or  still  better  tho  dust,  can 
be  used  as  manure  tn  vnrj  species  of  plant  and 
in  every  soil.  The  charcoal  of  close-grained 
wood,  thprefore,  should  be  the  richer  in  nutritious 
particles,  as  it  contains  less  ashes  and  earth. 
The  edftet  is  SMnre  speedy  and  vigorous  aoeoid- 
ing  to  the  fineness  of  the  pulverization  of  the 
charcoal ;  if  it  i?  coarse  the  eflect  is  weaker  but 
more  durable.  When  the  charcoal  is  intended  to 
maniae  aflekl  foft  several  years,  or  the  roots  of 
vines  and  fruit  trees,  it  is  not  necessary  to  pul- 
verize it  very  fine.  It  is  gufbcipnt  in  puch  cases 
to  triturate  it  so  that  the  iM^t  pieces  may  not 
exceed  the  riis  of  i»  velefa.  Tl»  means  used  for 
tritnraUng  the  cfaatooel  are^  the  olive -pr^Ms^ 
mallctn,  and  larpre  pestles  of  iron  ir  heavy  wood, 
suspended  from  a  beam  of  wood  like  that  of  tur- 
ners* and  many  other  madhines.  The  dost  which 
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18  produced  during  trituration  is  easily  laid  by 
sprinklino;  it  with  water.    "When  the  pulverized 
cbam}ai  is  to  be  used  in  flower-pots,  in  furrows, 
in  teed-i^WDi)  or  In  Beed»beds,  it  ii  sprinkled  on 
the  surface  and  incorporated  with  the  spade  or 
•with  the  watering-pot.    This  may  also  be  done 
after  the  plants  have  germinated,  and  are  2  or  3 
indiM  higb,  MoonKng  to  tlio  natoio  of  the  fpe- 
cics.  In  sown  fields  the  same  method  is  followed 
in  applying;  it  afl  with  manure.   Therefore,  in 
j '  treating  ground  burnt  up  by  the  sun,  according 
1 1  to  the  opinion  of  the  Abbe  Piooone,  it  is  hid  on 
i  the  ground  towards  spring,  when  French  beans 
•  are  to  be  sown,  to  preserve  them  from  dronplit  ; 
to  these  succeed  common  beans,  and  afterwards 
wheat  or  vay  other  grain  withont  manure.  In 
soils  less  arid,  the  rotation  is  begun  with  pota- 
1 !  toes,  hemp,  buckwheat,  and  wheat.    In  every 
j  j  case  the  seed  should  be  used  sparingly.  On  arti- 
1 1  fiowl  mendowt  dnroonl  dntt  ie  sprinkled  in 
\  I  spring  on  the  surface,  as  is  practised  with  chalk 
'  j  and  lands  containing  saltpetre.   As  to  the  quan- 
1 1  tity,  the  Abbe  Piooone  computes  about  an  equal 
I  weight  between  eliuooel  nndwodlen  rags,  skins, 
and  even  scrapings  of  bones:  a  rubbo  (about  18 
lb.  avoirdupois)  of  charcoal  to  two  of  new  urine  ; 
three  of  night-soil  well  digested ;  four  of  fresh, 
'  and  rix  of  oommon  nMonfe.  Alter  this,  he  ad- 
vises, for  olive-grounds,  irincyards,  orange-gar- 
dens, or  orchards,  to  allow  an  interval  of  four 
j  years  for  the  first  time,  five  for  the  second,  and 
'  sis  for  the  third,  and  so  on  between  every  man- 
f  j  nring,  taking  care  always  to  increase  the  quan- 
I   tity  according  to  the  growth  of  the  trees." 

About  six  or  seven  years  ago,  M.  Lucas,  a  very 
talented  assistant  in  the  botanie  gardoi  of  M n- 
nich,  accidentally  discovered  tibat  some  hothouse 
plants,  whose  roots  found  nccpps  to  charcoal  ash- 
es, displayed  an  extraordinary  vigour  of  growth; 
and  he  and,  other  distinguished  raltivators  alter- 
\  wards  made  several  series  of  careful  u  i  multi- 
1|  tudinous  expfriments,  the  results  of  v  hich  ap- 
;  j  peared  to  show  that  charcoal  roots  cuttings  and 
slips  of  some  plants  which  can  with  dIAonlty,  if 
I   at  all,  be  rooted  by  any  other  known  means, — 

I  that  it  facilitates  the  rooting  of  cuttings  and 
I  slips  of  many  plants  which  are  usually  rooted  in 

II  ordinary  s()ilsr*41iat  it  exerts  a  healing  or  resto- 
rative power  npon  many  sickly  plants, — and  that, 
in  ri  ptate  of  Tnixntidn  ^\lt'h  thp  j^pvoml  kinds  of 
ordinary  soil,  it  acts  as  an  excellent  general  ma- 

'  nnre,  and  can  he  made  greatily  eondndve  to  the 
I    most  common  purposes  of  boUi  field  and  garden 
I    cultivation.   Dr.  A.  Buchner,  Sen  ,  writing  in 
i  [  the  '  Garten  Zeitung,'  makes  pointed  reference 
', '  to  these  "  nnmerous  experimenta  and  observa- 
I  ■  tlsns,"  prononnoes  them  to  be  ^  very  important 
contribTjtions,  not  only  to  vegetable  physiology 
I    and  dietetics,  but  also  to  the  founding  of  a  vege- 
'  table  therapeutie  system,**  and  makes  a  very 
j    clear  scientific  statement,  though  necessarily  but 
!    a  thni  retic  one,  of  the  manner  in  which  he  sup- 
poses the  charcoal  to  produce  its  beneficial  effects. 

L  


The  following  is  the  OMWl  infOftant  portion  «f 

his  statement : —  j 

**  1.  Aitorption  of  Lig}U^  and  Generation 
ffeat^It  is  wen  known  that  bodies  reoeive  tht 

light  of  the  8un  the  more  perfectly,  the  darker^ 
duller,  and  looser  they  ari?.  nnd  that  the  con?e-  i 
quent  development  of  heat  is  in  proporuon  m  ; 
this  absorptioii  of  light ;  henoe,nblaokli^  soil :  | 
is,  under  the  same  circumstances  and  relations,  ! 
much  more  favourrible  to  vei?etatTftTi  than  a  ligllt- 
coloured,  grey,  heavy  earth.    Heavy  clayey  ami, 
with  a  defidtoiof  of  hnmnB|,iB  less  snitaUs  to  ve* 
getation,  inasmuch  as  it  soon  loses  its  porosis  ' 
throutrh  rain  and  snow,  and  aasumes  a  f^moc>th 
surface,  by  which  it  is  prevented  Irum  abaorbiiig 
air  and  light,  and  generating  heat.  Henoe  agri- 
culturists justly  name  these  clayey  soils,  which 
are  deficient  in  humus,  cold  soils.    As  charcoal 
dust  IS  one  of  the  darkest,  dullest  and  most  por-  , 
ens  of  bodiea,  it  must,  on  aooonnt  of  ita  peedisr  j' 
capacity  of  receiving  the  sun's  light  and  chaag-  1 
ing  it  into  heat,  be  partioularly  fimnuable  t»  I 
vegetable  life. 

"%  Absorption  of  AimM/^MeaiAir,/^^AmiuagiSi 
porous  bodiea  that  have  the  capacity  of  absorbing  j 
gases  and  vapours,  charcoal  has  been  pr-^v^d      j  \ 
numerous  experiments  to  hold  the  first  ra&k.  4 
tber^ore,  dayey  soil,  defieient  in  hvnras,  is  ia  |  ! 
general  less  suitable  to  the  growth  of  plants  than  > 
rich  loose  garden  mould,  the  reason  lies,  not  only 
in  the  latter  receiving  more  light  and  creating  : 
warmth,  but  also  in  its  mora  rMdOy  oondcnaiag,  . 
by  its  greater  porosity,  the  oonstituent  parts  of  | 
tfie  atmoKpheric  air,  and  consequently  snpplyiog  '  | 
oxygen,  nitrogen,  and  carbonic  acid  gas  for  the  j 
nourishment  of  i^e  spongiolsa.    We  eoms  hsm  I 
to  a  very  important  point,  the  nowishment  <^ 
plants,  which  I  cannot  ?lightlv  pu5s  over  in  tla- 
cidating  the  theory  of  the  elfects  of  charcoal  in 
thisrespeot.  Ifbdem  vegetable  physiologisu  are, 
for  the  most  part,' of  opinion,  that  plants  can  re- 
ceive no  solid  nourishment  bom  the  earth  :  that 
is,  that  every  thing  that  they  can  assimilate  must 
bean  afiqntdandgiaseoasor  vapoury  state.  If  we, 
therefiue^  meet  with  siliceous  earth,  chalk, 
nesia,  oxide  of  iron,  in  short,  such  ?:uh5tance«  in 
plants  as  could  only  be  received  from  the  soil,  we 
may  always  consider  it  oertain  that  these  sorts  of 
mattf  r  can  only  bc  absorbed  by  the  roots  in  ps^ 
portion  as  they  are  in  a  fluid  or  disyr^lvcd  ?tr.Ta 
in  the  soil.   These  sorts  of  matter,  and  particu- 
larly the  different  organic  salts  which  we  find  in 
the  ashes  of  vsgetables,  are  not  actually  to  be 
considered  sourceF  of  nourishment,  but  stint  ulant^ 
to  assist  in  digesting,  as  salt  and  cpioe  are  to  the 
higher  animals  and  man ;  wt;  also  not  unfre- 
quently  observe,  that  a  snperflnity  or  mixtoie  «f 
certain  inorganio  suhstanr^s  in  the  soil,  prrjudi- 
cial  to  certain  fanuiies  and  species  of  plauU,  is 
the  orase  of  disease  when  this  inorganised  mat- 
ter is  in  a  dissolved  state,  and  capable  «f  being 
absorbed  by  them. — If  we  analyze  the  nourish- 
ment of  plants,  we  shall  find  it  is  only  the  ooo- 
    _    i 
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Biitueni  parts  of  ftir,  water,  and  charcoal.  The  ex- 
perimentiorBoitaungault  on  the  origin  of  nitro- 
gen in  orgMiie  bodies  show,  Istyihat  no  plant  ex- 
ists without  !i  proportion  ofnitrogen;  and  2d,  thnt, 
while  men  and  aoimals  receive  th&-portioQ  of  lu- 
tTogeo.  of  their  bodies  not  from  the  air  bj  breath- 
iafr  but  ftoB  food  bj  Msimilatioii,  plants  on  the 
contrarT  limiv  their  supply  ofnitrogen,  not  from 
manure  or  humus,  but  from  the  air.    We  come 
now  to  a  very  important  point  in  the  nourishment 
of  plattte,  to  whkli  M.  Fajen  bM  pwrtiooluljr  call- 
ed our  attention  in  tiro  treatises  read  before  the 
Academy  of  Sciences  at  Paris,  on  the  8th  and 
14th  of  October,  1839:  viz.,  that  charoual  oper- 
ate* M  ft  eondeniMr,  imder  the  infltiMnoe  of  water, 
on  the  constituent  p.rts  of  the  air,  in  the  same 
manner     oponj^y  pl:it  ina  on  the  elements  of  de- 
tonating gas ;  80  that  nitrogen  and  oxygen  are 
diaMlfed,  and,  mising  with  water,  an  ahaorbed 
by  the  spongioles,  and  carried  to  the  cambium 
for  assimilation     This  property  of  conienstng 
the  air,  and  making  it  fit  to  be  received  by 
pbmta,  does  not  wiiuMfy  bdeng  to  chavooat, 
for  it  is  also  more  or  less  perceptible  in  other 
sorts  of  earth,  chiefly  in  porous  and  pulverized 
bodies.    We  know  that  water,  even  when  not 
-  diatribnted  thrangh  diaMoal  or  earth,  abaorbe 
some  air,  which  becomes  a  watery  fluid,  and  by 
heating  is  again  expelled  in  the  form  of  gas :  but 
charcoal-powder  appears  to  possess  this  power  in 
the  highest  degioe;  oonseqnenfly,  besides  light 
and  heat,  is  capable  of  carrying  to  the  roots  both 
air  and  water,  i.  e.,  nitrogen,  hydrogen,  and  oiy- 
gen,  in  the  greatest  abundance. 

"3.  Jkeompontion  of  the  (SUircocit  md 
twn  of  a  nourishing  SUHanee  for  7%iiite.— It  is 
well  known  that  mnnvire,  as  such,  docs  not  nour- 
ish plants,  and  that,  on  the  contrary,  when  it 
toaohoB  th«  roots  it  oansss  disease.  We  know 
that  it  isthooonstituent        of  the  humus,  i.  e., 
the  matter  produced  by  drcnv,  which  nourish 
plants.   This  apparently  takes  place  becanse  the 
humus,  with  the  oo-operation  of  air  and  water, 
ia  continually  forming  oxide  of  chnrooal,  or  car- 
bonate and  nitro^rn,  which,  together  with  the 
saline  particles,  is  absorbed  and  assimilated  by 
the  roots.  For  n  long  time  it  was  generally  be- 
lieved that  diareoal,  as  an  inanimate  body  inca- 
pable 'if  decny,  rontrihutrd  in  no  deprrcc  to  the 
nourishment  of  plantSj  and  that  oharooal-dust 
could  only  s«rve  at  meet  to  make  the  earth  looser 
and  warmer.  Bat  M.  Lucas  fooad,  from  his  ex- 
periments, that  the  charcoal  in  which  plants 
f  grow  by  d^prees  undergoes  deoompoeition,  and 
l|  atbfftbeoomeeasort  ofhomos.  This  obviously 
\  takes  pboe  merely  beoanseHio  charcoal  dust  acts 
a«;  hnmti?,  an^I,  with  the  cn-npcrntion  of  water 
;  and  air^  continually  gives  out  to  the  plants  oxide 
'  of  charcoal,  or  carbonate,  together  i^th  the  sal> 
I   fne  partidee  which  are  in  the  charcoal,  and  re- 
main in  the  tishi's  nftcr  Imrnin^      But,  to  prove 
I J  this,  some  chemical  experiments  were  necessary, 
f     *'4.  Antitqptie  Povxr  o^CAorvool^Zn  judging 

^  ,  _   ,   ^ 


of  the  effects  of  charcoal  on  vegetation,  its  anti- 
septic properties  are  of  great  importance,  for  it 
has  very  little  power  of  retaining  water,  and  the 
little  it  retains  is  partly  absorbed  by  the  roots 
and  partly  evaporated.  This  property  deserves 
the  greatest  attention  of  gardeners,  in  respect  to 
recovering  the  health  of  plants  the  roots  of  wliich 
have  become  injured  by  being  in  a  clayey  soil, 
and  too  freely  watered,  or  after  continued  rain, 
or  being  in  contact  with  manure  not  sufiiciently 
decomposed.  They  should  he  immsdintelj  tians> 
planted  into  charcoal  powder,  as  the  most  offeO' 
tual  method  of  cure.*' 

Licbig,  though  not  ofiering  any  lengthened 
explanation,  but  speaking  is  if  the  point  were 
more  a  matter  of  lor  rr  established  notoriety,  than 
of  recent  experiment  and  theory,  gives  his  pow- 
erful testimony  iu  the  same  direction  as  Buch- 
ner,  and  say%  ^'Gharooal,  in  %  state  of  powderr 
must  be  considered  as  a  very  powerful  means  o)f 
promoting  the  growth  of  plants  on  hrav}-  soils, 
and  particularly  on  such  as  consist  of  argiUace- 
onasarth.**  Two  sets  of  interesting  and  sncoess- 
ful  experimentg  were  recently  made  upon  the 
growing  of  turnips  with  chnrconl  mamire, — ^the 
one  with  common  wood  charcoal,  by  the  i.arl  of 
B8iez,>-4he  other  with  pent  oharooal  by  W.  Up- 
pleby ;  and  both  are  recorded  in  the  volume  of 
the  Royal  Agricultural  Society's  Journal  fur 
164^. — FhUoiophical  Magazine,  vol,  iii. — Annates 
de  Ckimi$,  vok  zz^  zzzii,  zsxvi,  zliir— iVMAof- 
sotCs  Journal,  vol.  iv. — Loudon^s  Gardener's  Mag- 
azine, vols.  xvii.  and  xix. — Journal  of  tlis  Iloyal 
Agricultural  Society,  vol,  v. — Marshall's  County 
ReporiMi^IAAif%  C^mistry  of  Agtwultim. 

CnARQE.  A  thick  adhesive  phtfter,  applied 
warm  to  a  weak  or  diseased  part  of  a  cow  or  a 
horse,  and  taking  so  hrm  a  hold  of  the  hair  and 
the  akin  as  to  remain  leva  very  long  time  closely 
attached.  Charges  are  for  less  frequently  used 
in  modem  than  in  former  veterinary  pra(;tice; 
yet)  in  the  case  of  several  kinds  of  weakness  and 
disease,  they  might  still,  with  eminent  advantage, 
be  uniformly  employed.  In  any  case,  a  charge 
may  protect  from  cold,  and  serve  as  a  bandage ; 
iu  rheumatism,  it  not  only  protects  from  cold, 
and  supports  ttle  limb^  but  gently  stimnlstes  with 
its  resin ;  and  in  windgalls,  old  lamenesses,  and 
other  complaint?  which  require  to  be  blistered  or 
fired,  it  follows  up  the  action  of  the  chief  remedy 
by  serving  as  a  continued  bandage.  A  mixture 
of  resin  or  burgundy  pitch  with  wax  or  oil  serves 
for  any  ordinary  charge,  but  ought  to  be  applied 
in  a  half- melted  condition,  and  covered  with 
flocks  or  short  tow  as  it  oools ;  and,  wlien  a  kh 
cally  strengtliening  inflnenoe  is  desired,  anne- 
nian  bole,  litharj^e,  croen?  raetaUonuni  or  any 
similar  substance  way  he  added. 

OHABLBS*  80BPTRB.  See  PmcvLanis. 

CHARLOCK.  Several  yellow-flowered  weeds, 
which  infest  corn-fields,  and  belong  to  the  cru- 
ciferous tribe  of  plants.  The  chief  is  the  corn 
oharioek  mostard,  Sinajpi*  amntia.  This  ii  an 
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anaaal ;  and  sometimes,  in  spite  of  all  precau- 
tion, especially  t&fieUb  wUeh  haw  Imvii  dreited 
with  police  manaie,  occurs  in  so  great  profusion 
as,  when  in  flower,  to  spread  a  sheet  of  yellow- 
ness athwart  the  whole  of  the  com  crop.  Its 
stem  is  rough,  ami  nsuallj  about  fiO  incbea  high ; 
its  leavM  in  rough  and  sublyrate ;  tta  pods  have 
1  the  nppesrancc  of  I  ring  swollen,  and  are  about 
three  times  as  lung  as  their  slender  two-edged 
beaks ;  and  its  seeds  are  multangular  and  smooth. 
When  ii  infests  a  drill-sown  crop,  it  ought  to  be 
destroyed  by  the  hand-hoe;  and  even  when  it  ( 
infests  broadcast  crops,  it  maj,  in  some  instances, 
be  puHed  up  by  hand.  When  it  is  permitted  to 
grow  to  maturity,  its  seeds,  in  the  course  of  the 
labours  of  the  barn,  ought  to  be  carf  fully  and 
thoroughly  separated  from  the  com  with  which 
they  are  intermixed ;  and  when  they  exist  in  any 
conndemUA  qmrnttij,  thsf  may  be  sold,  along 
with  raps  seeds  or  tnj  otter  olmfeioiis  seeds,  tat 
omshing. 

Black  mustard,  Sinc^U  nigra,  another  indi' 
genoas  annoal  of  the  mustard  genus,  is  also 

sometimes  called  charlock.    But  both  of  two 
native  varieties  of  this,  the  common  black,  and 
\  the  turgid  black,  are  cultivated  plants,  and 
usualljr  gvow  to  the  height  of  fonr  liset,  end 

ought  no  m(jre  to  infest  corn-crops  thnn  nnv  tivo  ' 
I  of  these  crops  infest  each  other.   See  the  article 
1  Mustard. — The  wild  radish,  Haphanm  txtphatt- 
'  idnmt  tn  annoal  weed  of  the  radish  genns,  is 
somewhftt  frequently  called  charlock,  and  fiilly 
contests  with  the  c  m  charlock  mustard  the  in- 
gloriousness  of  being  a  troublesome  weed.  Three 
Tmrletisi  of  it,  with  respeotti«fy  jeDow,  white, 
and  purple  flowers,  grow  wild  in  Britain  ;  and  all 
I  infest  corn-fields,  and  bloom  in  June  and  July. 
Its  stem  is  beset  with  rigid  hairs  or  bristles,  and 
qsobUj  attains  a  height  of  nbont  SO  inehes ;  its 
;  lower  leaves  are  lyrate,  its  upper  ones  are  stalk- 
ed, and  both  liave  a  glaucous  green  colour,  and 
are  beset  with  hairs  or  bristles  ;  and  its  pods  are 
smooth,  one-oeOed,  and  jointed,  and  oontttin  eaoh 
from  three  to  eight  seeds.   When  it  cannot  be 
1   weeded  out,  and  exists  in  considerable  proportion, 
its  seeds  ought  to  be  separated,  and  may  be  sold 
and  used,  In  the  same  manner  as  those  of  the 
I  com  charlock  mustard  — Plants  of  rape,  Brassiea 
naptUj  when  growing  wild,  or  when  rising  from 
stray  seeds  of  cultivated  rape,  are  also  sometimes 
oaUedehariook;  botbesideelieing  biennials,  they 
affect  different  soils  from  either  the  mustard  or 
the  wild  radish,  and  are  of  comparatively  rare 
!   ocourrenoe,  and  but  inconsiderable  annoyance, 
i     The  moststds  end  the  wild  radish  B6t  onlf 
impoverish  the  soil,  and  rob  useftil  plants  of  a 
I    large  portion  of  their  nourishment,  and  occasion 

I  great  trouble  and  damage  by  the  intermixation 
:  of  their  ssods  with  eon,  but  alto  nflbtd  nntri- 
]  aent  and  proteotlon  to  the  turnip  beetle,  and 
^    preserve  it  in  the  ground  during  the  years  of  a 

I I  rotation  which  intervene  between  the  crops  of 
I  totnlpe.  '*Few  weeds»*'vemM]cB]lfir.ftier,<*we 


I  so  difficult  to  deal  with  as  Sifurpi*  arvejms  and 
JlaphtmMt  rapkmUdnm.    Their  seeds  are  e» 
tremely  tenacious  of  life;  a  deeper  ploughing 
than  usual,  ^  ill  oftrn.  in  lands  long  infested  with 
them,  cover  the  whole  surface  of  the  ground,  tht 
seeds  having  lain  dormant  IbrtMinj  jenn.  Borne 
instances  have  come  under  my  own  uLoenatio^ 
where  the  seeds  of  the  SinT?"'.*  Trr-f^'.^rV  have  ve- 
getated freely  after  being  huned  for  more  than 
40  years,  ^ese  weeds  appear  in  grentaet  abnn- 
dance  among  the  white  crop  taken  ■Her  lea,  and  ' 
(  in  the  land  preparing  for  fallow  cropi?.    Tn  th" 
latter  oa&e,  when  the  weather  is  fiavourable,  two 
or  more  crops  of  weeds  may  be  made  to  vuittste, 
and  be  destroyed  in  a  single  season.   In  the  for- 
mer ra^e,  they  nre  more  difficultly  subdued  ;  but 
a  turn  of  the  harrows,  after  the  grain  plants  art 
in  their  second  leaf,  will  destroy  a  great  many, 
and  liand-weeding  must  do  the  resl.   All  tlM  ' 
plants  of  sinapiB,  however,  that  escnpe  ripcu, 
and  mostly  sow  their  seeds  before  the  white  crop 
can  be  gathered  in.   In  some  seasons,  it  bappou 
that  a  oonsideraUe  nnmiter  of  omeifiBroiis  wools  I 
must  be  allowed  to  ?tnnd,  and  are  cut  and  boused  1 
along  with  the  grain ;  and  unless  their  seeds  are  ' 
carefully  separated  from  the  dressed  grain  by  a  - 
seed-siere,  thegr  may  be  agsin  sewn  widi  tiw  : 
pced-com.    The  pod  of  the  raphann^  is  indehis- 
cent,  that  is,  it  does  not  burst  as  that  of  the  . 
sinapis  does,  but  breaks  into  jdnts,  each  contain-  : 
ingaeeed.  These  may  b«  seimraftod  by  wlmt  is 
termed  a  bcrc-riddle,  through  which  the  gnua  ! 
passes  while  the  joints  are  retained.    The  be^ 
wianowing-machioes  are  now  provided  with  both 
these  sifters.**  | 

Mr.  Lisle  observes,  that  cold  wet  lands  are 
always  more  subject  to  charlock  than  rhalky  <•?  i 
dry  and  light  lauds;  and  he  assigns  as  tiie 
reason,  ttuit  elwriook>osods,  in  oottseqnenee  of 
being  very  oily,  resist  putrefaction,  are  not  easily 
opened  or  penctrat^Hl  by  moistiire,  and  require  i 
for  their  germination  a  lunger  and  steadier  wet- 
ness tiiannsasUy  OOOOrS  OH  dttlky  Or  tnndytanift  I 
When  charlook-sced  and  tumip-seed  are  sown  at 
the  same  time,  the  charlock  is  8o%*en  or  eight 
days  later  in  appearing  aiiove  ground  than  the 
tnnn]M ;  and  m  the  two  plants  dsotlj  ssssssMs 
eadk  other  in  appearance,  and  are  very  liable  to 
be  mistaken  for  each  other  in  weeding,  thin  fact  ! 
ought  to  be  of  some  practical  value  to  a  farmer. 
A  pemen  who  had  t>et  ^oaatltHxf  simrtsrt 
a  field  of  barley,  mowed  the  whole  when  the  ' 
charlock  was  in  flower,  as  low  as  he  could  with- 
out cutting  off"  mon  tlian  the  tops  of  the  blades 
ofbnriey;  andhehad  the  wtWhotkBof  sssiag  | 
the  oom-enqp  rising  quite  above  the  weed,  and  • 
of  reaping  from  the  field  fonr  quarters  of  barley 
per  acre.  Mr.  Marshall  fbund  a  field  of  aegkoled  | ' 
and  unhood  young  turnips  overgrown  wilhdfaa   |  ► 
pit  arventtt  and  Bramiea  maptu  a  yard  high  and  | 
as  yellow  as  a  rape  field ;  and,  for  tlie  sake  of  «x-  1 1 
periment,  ordered  part  of  it  to  ba  mowa  high  tj 
oooiig^  to  prsvsftl  injury  to  tht  tninipi^ sad  lev  j| 
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enoagh  to  get  beneatli  th*  pods  of  tho  ohatlook, 

and  to  Vk?  strewed  over  an  adjoituDg  pasture- 
ground  lor  the  uae  of  sheep  and  cattle.  "  Sheep," 
hm  says,  eat  the  tipt  «f  the  leavw  of  tlio  turnips, 
:  partiklly  out  off  by  the  scythe ;  and  also  the 
'  If^aves  of  the  charlock,  but  left  the  pods  and  the 
^  at«lks  of  the  latter  in  a  great  measure  untouched. 
,  Oktttfl,  Ikoiraver,  preferred  the  charlock,  eating 
I  the  whole  up  clean,  before  they  inok^d  np  the 

.  turnip  leaves.  Four  or  five  acres  kept  ub«jut 
[  twenty  head  of  young  and  store  cattle  near  three 
I  weekn  Had  the  food  been  given  to  theu  regu- 
.  I&rly,  and  more  frugally  thaa  it  wm»  it  would 
'  have  kept  them  Ftifhcicntly  as  store  cattle  a 
'  monih.  This,  added  to  the  saWng  of  the  expense, 
'  eoapared  with  that  of  drawing,  t^nnot  reck- 
\  oiied  at  lees  than  twenty  shSUngi  an  aert.**-^ 
WitXerififfU  Botany. — Loudon  n  Tlortui  Britanni- 

!CUS4 — Sindair't  \Veed»  of  Agriculture. — iMu-sont 
Affrieultutut't  Manual. — Mortimer  »  IlusUttuiry. 

CIvtmiflrjf  bif  -ShUr. 

CHASJ^   A  tract  of  ground,  devoted  to  the 

■  oonatant  ma  and  the  wwiiwiri  putuit  of  o*r- 
tain  wild  beasts.  It  diflerB  from  a  forest,  in  be- 
ing lees  extensive,  in  havin^:^  fewt-r  liliertics,  and 
in  usually  belonging  to  a  subject,  while  a  forest 

.  oaaMoogosdytotLaetown;  aaditdiflfbafirom 
a  park,  in  its  being  unenclosed,  and  in  the  cir- 
cumstance thnt  a  mnn  may,  by  prescription, 
have  a  chase  on  another  man's  grounds  as  well 

;  aa  on  hit  own.  Kmnry  fonat  ia  a  diaae,  with  ad^ 
ditional  and  higher  privileges ;  but  no  chase,  as 
such«  is  a  forest,  or  possesses  any  other  protec- 

I  tkm  than  sueh  as  is  a^orded  by  the  general  laws. 

I  The  hoaala  of  tiia  diaaa  are  tha  hiudc,  tha  doa^ 

'  the  fox,  the  marten,  and  the  roe< — ^The  hunting 
of  wild  beasts  and  of  game  is  commonly  called 

■  the  chase. — row  of  shrubby  plants  is  also,  in 
'  tke  pioviadal  niaia  of  aome  places,  oallod  a 
I  chase.  TbnMi  in  the  planting  of  quicksets,  a  sin- 
'  gle  chase  is  a  single  row,  and  a  double  chase  is 
I  another  row  planted  below  the  £ur8t,  in  the  nudr- 

dla  of  ihawtamaffiate  ^paoM. 

CHA8rE-TRKE,--botanically  ViUx.  A  genus 
of  ornamental  shrubs  and  trees,  of  the  vcrbeaa 
tribe.  The  true  chaste-tree  species,  ViUx  Agmts- 
CattuSf  k  a  hardy  deeidooua  •hrab,  nsually  about 
■in  Cwt  in  height.  It  is  a  native  of  marshy  and 
other  moiet  places  of  Spain,  Italy,  and  Sicily, 
and  was  introduced  to  Britain,  from  the  last  of 
theae  countries,  in  the  httar  part  of  the  16th 
eeotaiy.  Its  branches  are  pieduced  from  the 
bottom  and  sides  of  the  stem;  its  bark  has  a 
medium  colour  between  brown  and  grey,  but  is 
affected  in  tint  by  the  character  of  the  soil ;  its 
levrea  ase  digitated,  or  oonmst  of  lolidea  ao  unit- 
ed on  one  footstalk  at  the  base  as  to  resemble  an 
open  hand  ;  its  fulioles  have  a  dark  green  colour, 
and  vary  ui  individual  leaves  from  hve  to  eight, 
and  tiia  long**^  ^  aitnatod  in  tha  niddla,  tha 
ai  tha  ridaa:  and  iti  flowan  have  a 
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Unlah  purple  colour,  and  are  product  in  bog 
whorled  spikes  at  the  ends  of  the  branches,  and 
bloom  in  September  and  October.  A  variety  of 
this  species,  with  broad  and  Mffvatsd  fitU^ea, 
ViUx  Agnus-CaatukUi/olia,  isahnoat  as  common 
as  the  n  rmal  plant,  and  is  stipposed  to  have 
been  introduced  along  with  it  from  Sicily. 

The  three-leaved  species,  Ftitar  tri/olia,  is  a 
native  of  Ceylon  and  Hindostan,  and  was  intro- 
dn  /i  d  to  Britain  about  the  middle  of  last  cen- 
tury. It  is  an  evergreen,  purple-flowered  shrub, 
about  four  feet  high,  of  great  beauty,  and  of  con- 
sidenUe  reputed  medicinal  virtue.  Its  tender 
shoots  imd  its  leaves  have  a  bitter  ti'-te  and  an 
aromatic  fragrance,  and  are  regarded  by  the 
Ilindoo  physicians  as  powerfully  discutient,  and 
are  emplogfwd,  in  a  warm  elate,  and  partioiUarly 
in  the  form  of  fomcnt:\ti(;ns,  for  rheumatism, 
swelled  testicles,  and  contractions  of  the  limbs. 
The  bruised  leaves  are  believed  by  the  people  of 
Anboyna  to  have  a  powerful  e^ct  in  healing 
wounds.  The  fruit — which  small,  smooth, 
black,  and  mnnd  is  in  high  repute  among  tho 
Vytiauft,  for  ita  cupiiaiic  and  emmenagt>gue  vir- 
tue^ and  i«  prescribedj  in  the  form  <tf  powder, 
electuary,  and  decoction,  for  palsy,  weakness  of 
the  linihs,  and  similar  diseases. — The  cnt-leaved 
species,  ]'iU£  incim. — called  by  some  botanists 
Vitea  tMywirfe— ia  a  tender,  evergreen  dumb  of 
about  four  feet  in  height,  and  was  introduced  to 
Britain  from  China  about  the  middle  of  last  cen- 
tury. Its  leaves  are  reputed  to  possess  the  same 
medielttal  virtnee  aa  thoaa  of  the  three-leaved 
species,  but  in  a  less  degree ;  and  ita  root  hat  a 
bitter  taste,  and  is  used,  both  in  infusion  and  in 
decoction,  in  cases  of  intermittent  and  typhus 
fever.F-»*Nina  other  epeciee,  all  tender  evergreen 
shrubs  or  trees,  have  been  introdooed  to  Britain 
from  Ceylon,  Cayenne,  Hindostan,  and  Jamaica ; 
two,  Y.  arborea  and  V,  vmbrom,  have  each  a 
height  of  about  80  feet,  and  the  othere  vary  in 
height  from  4  to  8  feet ;  and  one,  V.  ovata,  has 
simple  or  undivided  leaves, — two,  V.  umhro^ta  and 
V.  l$ueox^4mt  have  ^umato  digitate  leaves  like 
the  true  Chaete-tiea  species,  .and  tha  othere 
have  tcmate  leaves  like  V.  trifclia.  Nearly 
twenty  ether  species  nre  known  to  botanists. 

CHAT&  The  seeds  of  the  ash,  the  sycamore, 
and  some  ether  treea. 

CHAYA, — botanically  Oldenla>idia  umhdlata* 
A  low  ptrowing,  tropical  plant,  of  the  mndder 
tribe.  Its  leaves  are  small,  white,  and  numer- 
ous, and  have  a  slightly  bitter  and  nnplaaaani 
taste ;  they  are  prescribed  1^  tha  phjaidana  of 
Ceylon  and  Hindostan,  to  promote  expectora- 
tions in  disMses  of  the  chest ;  and,  when  dried 
and  pounded,  they  are  mixed  with  flour,  and 
baM  into  ealcea,  fiir  the  nee  of  asthmatic  and 
consumptive  patients.  The  root  is  well  known 
and  extensively  used  as  a  dye-stuff,  for  dyeing 
red,  orange,  and  purple ;  -it  is  produced,  in  con- 
aideiabla  l^ty,  on  tha  iaUad  of  Bamiaaomm, 
and  in  tha  aouthem  parte  of  tha  Indian  oontip 
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ncnt ;  but  the  best  is  grown  ia  the  Cingaleee  ' 
proviaee  of  Jafha  ud  in  the  iiland  of  Ibaar. 

A  separate  caste  of  the  Cln^Icsc  popnliitioii  tre 
distinj^uished  as  diggers  of  this  root. 

CUEBULA, — botanicalljr  Termittalia  Chdfula. 
An  onuLmental,  medidnal,  eoonomioal,  oner- 
green,  tropical  tree,  of  the  combrctum  tribe.  It 
wn*!  introduced  to  Britain  from  India  in  1796; 
and  It  carries  whitish-grucn  flowers,  and  usually 
grows  to  the  height  of  ftboat  SO  feet  It  ebounde 
in  Mysore,  and  in  some  other  parts  of  India ;  and 
is  held  in  much  esteem  for  a  considerable  variety 
of  uses.  I  ts  leaves,  when  the  plant  is  very  young, 
are  employed  in  Mine  euliiuay  prepsntiom. 
The  whole  plant  is  exceedingly  astringent,  and 
contributes  its  various  parts  for  purposes  which 
require  powerful  astringent  action.  It  was  as- 
certained hj  lame  experiments  of  Dr.  Ehnhari^ 
to  be  more  astringent  than  even  Aleppo  galls; 
and  when  combined  in  equal  proportions  with 
these  galls,  and  with  an  Indian  preparation  of 
the  betel-nut,  it  is  oottiidersd  hj  the  Tytians  an 
cxcclleut  external  application  in  aphthous  affec- 
tions of  either  children  or  n(!ult8.  The  pulver- 
ised flower  of  the  plant  is  also  administered  in- 
ternaUy  as  a  i^tle  astringent  in  bowel  com- 
plaints. The  Chebula  is  employsd  in  tanning 
and  dressing  leather,  in  producing  a  yellow  dye, 
and  in  acting  as  a  mordant  to  fix  many  of  the 
eoloars  in  Hindoo  dye^tnffs. 

CHEESE.  A  wdl  known  condimental  food, 
formed  principally  of  the  presspd  and  drii^d 
caseum  or  curd  of  milk.  Cheese  and  curdled  milk 
appear  to  have  been  known  and  used  so  long 
ago  as  the  patriardbal  ages  of  the  Hebfuw  com- 
monwealth. Job  says,  '  Ila'^t  thou  poured  nic 
out  as  milk,  and  curdled  mc  like  cheese  1"  Ho- 
mer speaks  of  cheese  as  part  of  the  ample  stores 
which  Ulysses  and  his  companions  ftand  in  the 
cave  of  the  Cyclops  Polyphemus, 

"  The  bending  •helres  with  kwd*  «f  dwwM*  vm», 
Tli»«>ldMliftnht.<«rii  ■qpaimtaSwmUwgwt* 

David  was  sent  by  his  father  Jesse,  to  ''carry  ten 
cheeses  to  the  cnptiin  of  their  thousand  in  the 
ounp,  and  to  see  how  his  brethren  fared."  Cheese 
of  ktne  ftnned  part  of  the  supplies  of  Darid's 
army  at  Mahanaim,  during  the  rebellion  of  Ab- 
salom. Cheese  is  mentionerl  by  Euripidtjs,  Theo- 
critus, and  other  early  poets.  Ludolphus  says 
that  exosUent  cheese  and  butter  were  made  by 
the  andent  Ethiopians ;  and  Strabo  says,  *'Bome 
of  the  ancient  Britons  were  so  ignorant,  that, 
though  they  had  abundance  of  milk,  they  did 
not  understand  the  art  of  making  cheese."  The 
art  of  oheesa-making  was  veil  known  to  the  Bo- 
mans,  and  seems  to  have  been  introduced  by 
them  into  both  divisions  of  Qreat  Britain.  But 
all  their  cheeses  appear  to  have  been  made  with- 
out the  use  of  rennet*  or  simply  by  allowing  the 
milk  slowly  to  sour,  and  afterwards  pouring  off 
its  whey.  The  art  of  curdling  milk  with  rennet 
seems  not  to  date  higher  in  Brituin  titan  about 
the  middle  of  the  dghth  oentuiy  |  and  the  prac- 


\1 


tice  of  making  cheeses  of  lull  milk,  or  < 
than  with  skimmed  milk,  was  unknown  in  8ssl- 

land  till  about  the  middle  of  last  centnry 

Cheeses  are  exceedingly  various  in  confistenef, 
flavour,  and  other  properties,  according  to  At  ' 
peeuliar  quslitiss  of  the  milk,  but  particularK 

to  the  special  methods  of  nnnnfncturc.  Hard 
and  dried  cheeses  are  adapted  and  often  deagaed 
to  be  long  kept ;  the  drier  and  poorer  they  are, 
the  kogsr  can  thsy  be  pteserrad ;  and  Ihcy 
are  by  far  the  moet  bultv  and  abundant  cltsi 
of  cheeses,  and  comprise  an  exceedingly  wide 
range  of  variety,  from  the  most  insipid  and  ksr 
the^  skinmed^ttilk  cheese^  to  the  richest  aad 
most  piquant  Cheshire  or  douTlc  Gloucester. 
Soft  and  juicv  cheese?,  Fuch  a?  all  cream  cheeses, 
and  the  luxurious  kinds  called  Bath  cheeses  and 
Torkshiie  cheesss^  cannot  be  long  kepi  wilhsvt , 
becoming  putrid,  and  are  design  d  t  o  be  sold  and 
used  as  speedily  as  poscihle  after  they  an?  made,  j 
Some  varieties,  such  as  the  Stilton  and  the  Gray-  ' 
etes,  are  intermediate  in  consistency  between  ths : 
hard  and  the  soft,  and  possess  a  medium  degree 
of  capacity  of  preservation.    The  method  of  ' 
manufacture,  especially  when  regarded  as  inciud- ' 
ing  the  control  of  temperatnrei  and  the  addite  - 
of  foreign  ingredients,  is  the  grand  power  ia 
creating  and  determining  varieties, — insomach 
that  not  only  may  scores  of  very  pero^tibly 
fbrsttt  Taiietiss  be  intentieiially  maanfaatwid  ia 
one  dairy  and  one  season,  from  one  kiad  of  wiSk, 
but  very  frequently  cipht  or  a  dozen  quite  per- 
ceptibly different  varieties  are  unint«uitionaiij 
produced  from  one  process,  and 
son's  set  of  homogeneous  cheeses, 
that  can  be  done,"  rrmarks  Mr.  Aiton,  **chee*M 
which  are  made  in  the  same  way  from  the  milk  ol 
the  same  cows,  and  every  operation  ptifufisJ  ^  - 
alike,  win  differ  ounsidera^}^  in  quality  and  fla- 
vour.   This  diversity  is  greater  in  the  Sootcfa 
than  in  the  English  cheese,  owing  probably  to 
the  former  being  made  in  ill-constructed  houses, 
and  with  imperfect  apparatus,  while  m  Englsni  , 
the  dairies  are  large,  the  dairy-houses  of  superior 
formation,  and  the  operations  more  uniforrolj 
conducted.    Milk  is  more  easily  contaminated 
with  the  slightest  impariftlst  than  any  ether 
substance  in  common  use.   It  is  fortunate  that, 
while  there  are  diversities  in  the  qualities  and 
flavour  of  cheese,  there  are  also  diversities  in  the 
taste  of  its  conaamen.**  But  beiiNe  nentionief  , 
the  characteristics  of  the  chief  varieties  gener- 
ally known  in  the  British  msrket,  or  in  the  dif- 
ferent sections  of  the  British  dairy,  we  must  , 
make  •  brief  Aefadi  of  the  gencMl  nethod  sf 
manufacture.  | 
Milk,  when  exposed  for  two  days  or  so  to  the  > 
open  air,  acidifies,  and  soon  after  coagulates; 
and  its  coagulum,  when  artifioiafl^  hrokoi,  sept-  r 
rates  from  the  larger  portion  of  the  senun  or 
whey,  and  may  afterwards,  by  means  of  salting  1 
and  prolonged  pressure,  be  formed  into  exactly  { j 
sodi  cheese  as  ieenM  to  have  been  nssd  by  the  j; 
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Bat  u  tUs  dMeie  is,  iit  wnj  cue, 

I  hard,  brittle,  acrid,  and  ill-flavoured,  means  arc 
employed,  in  all  raorkrn  cheese-making,  for  nrti 
I  ficiaiiy  eUccting  coagulation,  and  in  consequence 
,  oliteiniiig  iwMt  ontd  and  ngttmiHf  flavouxed 
I  cheese.     Coagulation,  with  various  degrees  of 
mpidity.  under  various  conditions  of  tenipem- 
I  turc,  and  with  various  results  upon  the  quality 
qf  the  tmA,  oaa  be  «ff«ebed  hf  meaiia  of  idoohd, 
sugar,  acidsj  supenalts»  and  the  juices  of  several 
vegetables ;  Vnt  with  no  known  substance  can  it 
be  effected  with  at  once  superior  economy,  great- 
«r  oonvenienoe,  and  more  agreeable  resolts,  than 
with  the  gastric  juice  or  the  prepared  stomach 
of  calves,  hares,  poultry,  and  some  other  animals. 
A  curd  from  acidulous  coagulation  is  always 
mete  or  kn  aour;  <»ie  froiti  alcoholio  oo&gula- 
tkNH  haa  a  disagreeaUj  vinoaa  gout ;  and  one 
ftrjm  coagulation  by  means  of  vegetable  juices 
has  generally  a  perceptible  flavour  of  the  plants 
whenoe  the  juicea  aie  obtained;  while  a  onid 
from  coagulation  by  rennet,  or  the  juice  obtained 
from  the  stomach  of  animals,  is  quite  sweet,  and 
has  been  found  by  far  the  best  adapted  to  the 
Buarafiuitiure  of  aU  d^eately  flaTonred  dieeee. 
Some  writam— em  in  q>iio   f  the  undoubted 
coagulating  power  of  ulcohol  and  some  other 
non-acidulous  substances — think  that  add,  in 
I  eeme  form  or  other,  is  always  the  coagulating 
'  agent,  and  assert  that  Tegetable  acids  effect  a 
'  fuller  separation  of  serum,  or  produce  a  greater 
bulk  of  curd,  than  other  acids  i  and  they  can  at 
1  leaat  iKwnt  to  the  corioiif  ftota  tint  a  fHr  drops 
I  of  pore  ammonia,  put  into  curdled  milk,  dissolve 
,  the  curd,  and  tliat  poda  or  pota?h  though  acting 
with  less  power  than  ammonia,  so  thoroughly 
deoompoee  ourd  aa  to  trannaute  it  into  a  bbusk 
fistty  anbataoce  resembling  oil.   Rennet  is  pre- 
pared very  variously,  in  different  districts  or  by 
different  persons ;  and  Mr.  Alton,  alluding  to  one 
grand  differenoe  between  the  prevailing  English 
and  tifta  prevailing  Scotch  methods  of  preparing 
it,  says,  "So  far  from  throwirp:  aside  th^  curdled 
milk  found  in  the  stomach  of  the  calves  when 
killed,  or  washing  away  the  chyle,  both  are  in 
Sootlstnd  oareAUl^  ptaaerred,  and  are  found  to 
tend  much  to  strcnfrthen  and  enrich  the  rennet. 
The  curdled  milk  and  chyle  in  the  stomach  of 
the  coif  form  more  powerful  rennet  than  can  be 
drawn  from  the  bag  alone  when  these  subetances 
are  removed.    It  is  the  chyle  formed  from  the 
gaftric  iuioe,  mixed  with  the  food  in  the  stomach 
of  the  animal,  Uiat  forms  the  coagulating  power ; 
and  it  ia  onty  from  that  ehyla,  ao  formed  in  the 
stomach,  thac  the  bag  comes  to  be  impregnated 
with  coagulal)!'^  matter,  moro  than  any  other  of 
the  intestines  oi  the  animal."  But  the  only  diiler- 
enlial  property  between  the  Seoteh  and  tlie  Sng- 
lish  rennet  which  at  present  requires  to  be  no- 
ticed, is  the  important  one,  that  while  English 
rennet  usually  does  not  form  the  curd  in  less  time 
than  from  one  honr  to  three  honra,  Sooteh  ren- 
net conunonlT  fintna  it  in  from  five  to  ten  mtnp 

il  
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ntea.  See  the  artida  Banraff.  A  table-apoonf ul 

of  the  best  kind  of  Scotch  rennet  is  sufficient  to 
coagulate  thirty  gallons  of  milk;  but  the  proper 
quantity  of  any  particular  specimen  of  rennet, 
whether  Seotch  or  Bn^lih,  mnat  neoeiiarily  de- 
pend on  its  relative  strength  ;  and,  as  a  general 
rule  it  onpht,  as  noarly  ns  possible,  to  be  simply 
enough  to  effect  perfect  coagulation, — ^for  wheu- 
ever  need  in  eseoe^  aa  to  either  atoei^th  or 
quantity,  it  has  a  tendency  to  make  the  cheese 
swell,  and  possibly  oocaaiona  a  sort  of  smothered 
fermentation. 

A  brief  notioe  of  the  meet  approved  method  of 
making  Dunlop  cheese,  or  the  best  cheese  of  the 
Scottish  dairies,  with  a  slight  occasional  refer- 
ence to  some  disagreeing  points  in  the  English 
methoda,  will  afford  a  good  view  of  the  proper 
manufacture  of  all  firm  whole-milk  cheeses,  or  of 
all  the  best  of  the  hard  varieties  which  are 
known  in  the  English  market ;  and  thLs  may  be 
fiDiUowed  by  such  separate  detilla  aa  will  ezi^n 
the  successful  imitation  in  one  district  of  the 
best  produce  of  another  district,  aa  well  as  the 
manufacture  of  varieties  essentially  ditTereut 
from  the  firm  whole-milk  kinds. 

When  the  milk  of  the  cows  of  a  farm  ia  ioffi- 
clent  to  make  two  chpe«!Ps  in  the  day,  the  pro- 
duce of  each  milking,  immediately  on  being  ob- 
tained, is  paned  through  a  aieve,  ooUeeted  in  a 
tub,  and  subjected  to  coagulation.  But  as  it  is 
fully  and  readily  coagulable  only  when  near  blood 
heat,  and  as  it  suffers  considerable  cooling  before 
the  rennet  ean  be  mixed  with  it,  a  email  quan- 
tity of  hot  water,  especially  when  the  weather  is 
cold,  may  be  advantageously  added,  to  raise  it  to 
the  proper  temperature.  When  two  milkings 
up(m  a  frrm  axe  leqnired  to  make  a  dieeee,  the 
of  the  evening  is  kept  in  coolers  in  the  milk- 
house  throughout  the  night;  it  is  mixed  with 
the  milk  of  the  morning,  to  form  one  coagula- 
tion ;  and  aa  moiA  of  it  la  artifidally  heated  as 
is  requisite  to  raise  the  whole  to  about  blood 
heat.  In  some  of  the  "Fnglish  dairies,  the  eroam 
ia  skimmed  off  and  heated  in  order  to  produce 
the  proper  temperature ;  but  this  method  sepa- 
ratee part  of  tiie  butyraceous  matter  from  the 
caseuin,  and  occasions  it  afterwards  to  pass  off 
in  an  oily  form  with  the  whey.  The  coagulated 
milk  is  cut  and  very  softly  turned  up,  so  as  to 
allow  the  greater  portion  of  the  whey  to  sepa- 
rate; and  when  the  curd  is  brought  to  the  con- 
sistency of  butter,  it  is  placed  in  a  drainer,  cut 
into  pieces  of  about  two  inches  square,  and  sub- 
jected to  a  preemre  of  40  or  50  poonda,  with  a 
board  and  weight,  in  order  to  squeeze  ont  the 
remaining  whey.  Several  times  during  the  pro- 
gress of  the  consolidation  by  pressure,  at  inter- 
vals of  abont  n  qnavter  of  an  honr,  the  eurd  is 
turned  over,  cut  into  pieces  as  before,  and  sub- 
jected anew  to  pressure.  After  the  whey  has 
quite  or  nearly  ceased  to  How  by  this  method,  the 
curd  ia  out  into  voj  amaU  piecea  with  a  peeu- 
liaily  ibrmed  and  eoitablj  t^pad  knifes  and  is 


Digitized  by  GoQgle 


CHK£SK 


776 

mrf  ilioroiifUj  mti«d  with  «  proper  propor- 
tion of  salt,  and  is  thM  pgt  iato  <be  olieese-Tat, 

with  a  piece  of  thin  canvass  nrovmr?  it,  and  sub- 
jected to  very  heavy  or  striagent  compreasioa. 
After  being  compreseed  for  aboot  three  hours, 
and  again  at  every  interval  of  aboat  twelve  hoars 
till  the  cheese  is  completely  made,  it  is  turned 
oat,  freed  from  its  damp  enwrapping  doth, 
wrapped  in  a  dry  cloth,  and  placed  again  under 
I  heavy  pressurt.  In  toiM  daiiiflt^  the  cheese, 
i  whon  beginning  to  cohere,  or  when  taken  the 
second  time  from  under  compression,  is  put  for 
half  an  hour  into  a  bath  of  hot  water,  as  warm 
as  the  hand  of  tha  opetaior  can  endure,  and  is 
I    then  well  dried,  wrapped  in  a  cloth,  and  sub- 
I  jeolcd  to  a  continuance  of  the  compression.  The 
bath  is  designed  to  draw  out  the  whey,  and  ao- 
*  celerate  the  thorough  cohesion  of  tlM  dieeM; 
but  it  has  been  thought  by  some  dairy  farmers 
to  over-soflen  the  cheese  at  the  time,  and  to  ren- 
der it  tough  afterwards,  and  it  has  nowhere 
aome  into  geneml  UMk 

A  cornprossion  of  about  48  hours,  in  all  ordi- 
1  xiKty  circumstances  as  to  the  d^^ree  of  the  pres- 
sure and  the  size  of  the  cheese,  is  sufficient  for 
both  tlia  andarion  af  tiia  whe^  and  tha  tlioroogh 
cohesion  of  the  curd  .  but  this,  in  any  circum- 
etancL'S.  can,  without  injury,  be  somewhat  pro- 
longed. When  the  ciieeses  are  taken  from  the 
pr«n,  they  ara,  for  three  or  four  days,  exposed 
to  the  heat  of  the  kitchen  or  any  similar  place, 
and  are  twice  or  thrice  a-day  turned  upside 
down  or  downside  up ;  and  then  they  are  removed 
to  tha  ftora^oooi,  thara  to  ba  tnmad  on  amy 
second  <Hr  third  day.  In  many  small  dairies,  the 
cheeses  are  stored  on  boards  idong  the  floor  of  a 
garret,  or  of  an  attic  story,  or  of  a  waste  room, 
or  of  tha  bam;  but  in  all  properly  aonatiuatad 
dairies,  they  are  plaoad  on  WOOdttt  shelves,  or  on 
cheese-racks,  in  store-rooros  expressly  construct- 
ed for  the  purpose,  with  shelter  from  sunshine, 
with  Bodevata  vantilation,  and  nnthar  damp 
nor  very  dry.  In  Cheshire  and  Holland,  the 
salting;  is  effected,  not  as  in  Rcotland  by  inter- 
mixing salt  with  the  curd  before  going  to  press, 
but  bj  naana  of  brine,  or  by  rubbing  the  diaeias 
mth  dry  salt  after  they  are  taken  from  press. 
In  many,  perhnp?  most  English  dairies,  under 
the  mistaken  notion  of  enriching  or  refinii^  the 
fttTonr,  ahessoi,  on  baii^  ramovad  from  pRaMura, 
are,  in  technical  phrase,  ^  sweated,"  or  arahoaiad 
till  they  exude  a  portion  of  their  butyraceous 
^  matter.  Scotch  cheeses  are  never  made  of  the 
I  spherical  form  af  tha  Dntohenaa-ibnt  araroond- 
;  ed  on  the  e^(sa,  and  flat  on  the  sides ;  and  most 
of  them  have  a  weight  of  from  1  ^  to  50  pounds. 

In  1824,  and  again  in  the  following  year,  the 
Highland  Society  offered  premiums  for  the  best 
apaeimaaa  of  Boettaih  imitations  of  double  Glou- 
cester cheese  ;  nnd,  in  pronoiincino;  judgment 
upon  the  numerous  competing  cheeses  submitted 
to  them,  they  were  aided  by  severi^  gentlemen  of 
'  long  and  aztanaiva  ptaalioa  in  tha  shaesa  tmda; 


On  a  careful  examination  <^  the  cheese*  of  Iht 
second  of  these  years,  the  judges  declared,  thai 

"  thp  Cjnality  of  the  prize  imitation  diaible  Glao-  \ 
cester  is  fully  equal  to  the  real  cheeeee  of  thai 
variety,  and  would  compete  with  then  in  any 
market;"  and  they  awardad  a  first  premium, 
both  for  these  cheeses  and  for  imitation  Wilt-  ! 
shires,  to  Mr.  Sanderson  of  BlackcasUe,  whose 
account  of  his  mode  of  making  them  differs  snr- 
prisln^y  Uttib  from  that  which  we  have  given  ef  ^ 
the  prevalent  method  of  makin::^  T>unlop  cheese.  • 
*'Kot  having  a  sufficient  number  of  cows  fur 
making  a  cheese  at  one  milking,"  says  Mr.  8aa- 
dsmon,  "tha  avaning  inak,  aftar  bsing  skimmed 
in  the  morning,  and  h rated  to  about  U>4°  Fah- 
renheit, is  mixed  with  the  morning  milk  hot  ' 
from  the  cows,  and  the  cream  which  had  been  > 
tahan  off  tha  awning  milk  also  added,  tha  hast  > 
of  the  whole  being  then  96°    The  rennet  and  ' 
colouring  are  next  added,  the  time  of  coming  be- 
ing from  three  quarters  oi  an  hour  to  an  hoar. 
Whan  anlBciantlyinn,  tha  and  iagsntlybnkaa 
with  a  scoop,  and  left  for  a  few  niiuut'  =  to  sul- 
side  ;  thp  whey  is  then  tnken  off,  and  tin.-  cnrd 
cut  in  all  directions  with  a  knife.    When  quite  ^ 
fitaad  ftom  tha  whey,  tiia  anid  ia  aniinlaaqnait  A 
pieces,  and  pat  into  a  drainer,  with  a  cover  to  1^ 
fit  into  the  inside.   This  cover  is  placed  upon 
the  curd,  and  a  14  lb.  weight  put  on  it.  £very  .  r 
half  banr,  it  la  ant  into  nail  piaaai,  and  aaaM  ' 
additional  weight  pat  on.  This  operation  is  con- 
tinued for  three  hours,  when  the  curd  is  put  into 
a  tub,  and  cut  into  veiy  minute  pieces,  with  a 
kttilblorthe  purposa,  in  shape  Uka  tha bMar a 
At  this  time,  the  salt  la  added.  TIm  curd  is  next 
put  into  the  cheeser  or  mould,  a  pretty  hearr 
weight  pat  on  it,  placed  near  the  fire,  and  then 
pnt  into  tha  serair-prssi.  The  eewa  afa  adfecd 
abont  nine,  and  the  cheese  put  to  press  aboat 
six  ;  and.  while  it  remains  there,  a  little  fine  salt 
is  rubbed  upon  it  every  time  it  ia  turned.  The 
dkasading*  whan  finally  Mnavad  freas  tha  piMi^ 
is  again  mlibad  over  with  salt,  which  is  repeated 
for  ten  furce?sivc  day?,  dnrint^  wliich  it  OOgfat  i 
not  to  be  exposed  to  much  drought.   It  is  next  , 
nibbadov«rwlthnKtileMibvtlflr,andp]aasd  ' 
in  the  store-room,  wliere  it  ia  tnmad  three  tiMS 
a-week,  and  rubbed  with  a  conrsp  towel.    The  , 
cheeses  made  in  imitation  of  North  Wiltshiri^  I. 
are  made  amatly  a^above,  only  in  anaBsr  chasa* 
ers.  The  pine-shaped  are  put  into  a  doth,  mads  i, 
in  the  shape  of  a  fi!terinf^-bajr,  when  the  curd  li 
quite  green,  and  hung,  with  the  point  down,  for 
twenty-fonr  hours,  ^ey  are  then  pot  into  a  l| 
net,  With  n  aloth  avar  it,  and  again  ancqanM 
the  reverse  way." 

The  method  of  making  true  double  Gloucester  < 
cheese,  as  exemplified  in  one  of  the  largest  sad  | 
best  dairy-&rm8  of  Oloooestershire,  considerably  i 
differs  from  Mr.  Sander^'tn's  tncthod.  The  curd, 
after  being  cautiously,  carefully,  and  well  fxmA 
from  the  great  body  of  the  whey,  is  pressed  with  j 
the  hand  into  vats,  oovared  with  fina  ssawm  l| 

.  ^   J 
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cheeao>oU>kh8,  aad  placed  for  half  an  hour  ia  the 
preM.   It  to  ib«n  takw  mil  of  the  Vftti,  Mid  pui 

into  a  rurd'lireakinc;  mill,  bo  constructed  as  to 
tear  the  curd  into  small  crumbs,  to  save  all  the 
kiboriuufl  toil  of  squeezing  and  rubbing  it  with 
thft  baiidi,  uii  to  pTOTCiil  it  feom  loiiBf  M17  put 

of  its  butyraceous  matter  in  the  process  of  pul- 
verization. The  minutely  divided  curd,  accord- 
ing to  Turjr  general  though  decidedij  iojuriouB 

CnovotttonldM  pnotiee,  ii  Miw  loaUdl  wi 

whey ;  but,  according  to  the  best  practice  of  the 
oountv,  it  is  merelv  prefiRpd  compactly  ti^ether 
with  the  hand  in  the  hiling  of  the  vat,  and  i»  su 
fiur  xoundad  Qp  in  the  Mnlft  M  to  tdinit  <if  being 
preyed  down  to  a  fair  and  dense  levd.  "A 
cheese-cloth  is  then  spread  over  the  vat,  and  a 
little  hot  water  is  thrown  over  the  cloth,  as  tend- 
iaif  to  hudan  tbt  oolridM  «f  tiM  ohMM»  and  pr** 
Tent  it  from  cracking.   The  curd  is  now  turned 
out  of  the  vat  into  the  cloth,  and  the  inside  of 
the  vat  being  washed  in  whey,  the  inverted  curd, 
wilii  th*  do^  Mwnd  il^ it  agiun  ntnniad  to  it; 
the  cloth  if  then  fi^ded  over,  and  the  v»t  put 
u»to  the  press,  where  it  reinnins  about  two  hours, 
after  which  it  is  taken  out  and  dry  cloths  ap- 
plied, wUdi  dionld  b«  rapNtod  in  tin  ooniie  «r 
the  daj ;  it  iithen  refJaoadin  llie  press  until  the 
cheeae  is  salted,  which  is  generally  done  within 
twenty-four  lioan  after  it  is  made.   Tbe  salting 
is  patiawaad  by  mbbii^  tlw  antira  of  thaahaaaa 
with  finely  powdered  ^t.   The  cheese  is  after 
this  rotumed  to  the  vat,  and  put  under  the  press, 
in  which  more  cheeses  than  one  are  placed  to- 
:  gather,  eara  being  alwnya  takan  to  pnt  tha  naw- 
est  lowest  in  the  press,  and  the  oldest  uppermost. 
I  The  salting  is  repuatcd  throo  time"?,  the  cloths 
:  being  removed  after  the  second  in  order  to  efface 
!  tiMir  iMoleBy  and  twenty-^oor  hoora  are  allowed 
I  to  intervene  between  each.   Th«a»  tba  dwase  is 
]  within  five  days  taken  from  the  press  to  the 
j  oheese-room ;  though  in  damp  weather,  it  should 
remain  somewhat  hmger.    There  it  is  turned 
every  day  for  a  month,  when  it  is  ready  far  alaan- 
ing,  which  is  done  by  scraping  with  a  common 
knife,  the  dairy-maid  sitting  on  the  floor,  and 
taking  the  cheese  in  her  lap,  to  perform  the 
op«ration.  When  it  has  baM  elaared  from  all 
scurf,  it  is  nibbed  all  over  with  a  •woollen  cloth 
dipped  in  paint  mrule  of  Indian  red  or  Spauisli 
brown,  and  small  beer ;  and  as  soon  m  the  state 
of  tin  palnl  wiU  pamit,  tha  a^ia  €f  tha  cbaeaa^ 
and  about  an  inch  on  each  sid^  are  mbbad  bard 
with  a  cloth  every  week." 

Ail  the  many  varieties  of  whole-milk  cheese 
are  ma^  in  niathoda  naianHally  identical,  ar  vary 
newrly  so,  with  the  methods  we  have  deaoribed. 
Good  sound  whole-milk  cheese,  whatever  be  the 
name  it  wears  or  the  district  in  which  it  is  made, 
iainninoeMriatoiicrf,  deaa  and  avan  in  taitnva, 
nnctaooa  to  tha  tonoh,  mild  in  taste  and  flavour 
when  new,  becominEj  richer  in  taste  and  increas- 
ingly meiiuw  with  the  lapse  of  a  little  time,  and 
aeqoiriag  a  vary  gratafbl  fragraaea  and  a  piquant 


gout  when  it  is  old.  Inferior  whole-milk  cheese 
b  aithar  flaooid  in  dcwiaiataiMiy,  looaa  in  texture, 

harsh  in  taste,  austere  in  flavour,  unequal  in  col- 
ouring, or  merging  into  putrefaction;  or  it  pos- 
sess two  or  more,  or  possibly  all,  of  these  bad 
propwtiea.  Four  ftolts  have  very  ganarally  been 
ascribed  to  Scottish  whole-milk  cheese,  as  com- 
pared with  jsrime  Dunlop,  or  with  the  best  vari- 
eties of  i:ingland, — tirst,  that  it  la  of  too  soapy  a 
ooniiataney  whan  apanad,  tha  aiurd  being  dia- 
posed  in  layers,  and  not  cohering  into  one  com- 
pact mass,— secondly,  that  it  wants  a  due  dcg;^ree 
of  consolidation  from  chemical  iniiuence,  in  con- 
aaqnanaa>  aa  la  allegad,  of  not  laaviag  baan  wall 
and  frequently  rubbed  with  salt  during  the  pro- 
gress nnd  after  the  close  of  compression, — thirdly, 
that  It  crumbles,  like  a  piece  of  short-bread  or 
ov«r4ia]na  oaton  oak^  banaath  tha  an^ioa^n 
of  the  knife, — and  fourthly,  that,  even  from  the 
same  farm,  and  in  the  prodnee  of  any  single  sea- 
son, it  is  so  variable  in  <^uahty  as  oltca  to  pre- 
dttda  any  individual  dbaeaa  from  baing  regarded 
as  a  tolerable  specimen  of  n  lot*  But  these 
blemishes,  so  far  as  they  really  exist  either  in 
the  ch&e^s  of  Scotland  or  in  those  of  any  district 
of  England,  art  oapabk  of  bciug  pravantad  by 
due  care  in  tha  wannftwfairai 

The  cohesion,  compactness,  and  consistency 
of  cheese  are  determined  chiefly  by  the  tern- 
peratnra  at  whiah  tha  milk  ia  leapt  in  tha 
coolers  and  coagulated  in  the  tub;  and  they 
may,  therefore,  be  regulated  almost  at  pleasure. 
When  the  milk  is  kept  at  a  lower  temper- 
atora  than  flO^,or  ia  nnagwhtad  nnch  below 
blood  heat,  or  is  allowed  to  oool  unduly  down 
after  the  curd  is  ect,  the  cheese  mnde  from  it 
wiU  certainly  be  both  too  soft  in  oonaistenoyj  and 
daeidadly  insipid  in  taato;  and  wlian  the  curd  ia 
formed  at  a  tempt  rature  much  above  blood  heat, 
or  is  much  liaudled  or  heated  in  taking  off  the 
whey,  the  cheese  will  as  certainly  be  too  hard  and 
coherivn.  Orabka  in  oheaaa  have  bean  Ikndfully 
supposed  by  aooaa  wtiteia  to  be  occasiooad  by  tha 
liming  of  the  pasturefi  on  which  the  cows  ar« 
fed ;  but,  in  the  gr^t  m^ority  of  iust^ices,  they 
are  really  occasioned  by  too  early  or  too  great  ex- 
posure to  drought.  The  running  out  of  whay  at 
the  sides,  technically  called  a  whey-spring,  is  pre- 
vented in  good  Enghsh  cheeses  by  laborious 
thrusting  and  skewering  i  and  yet  it  rarely  00- 
enia  in  Soatah  chima  whiA  hnm  vadrngoon  no 
more  than  the  ordinary  routine  of  compression. 
The  heaving  of  cheeses  has  soroctimcs  been  fan- 
cifuiiy  ascribed  to  the  cows  feeding  on  dover; 
and  thoogh  oOaa  of  obaovra  and  vary  donbtfU 
origin,  it  probably  arises,  in  most  instances,  from 
electric  influence  upon  the  fresh  curd,  from  the 
presence  of  a  minute  portion  of  gluten  or  kindred 
impurity  in  tha  milk,  or  from  the  use  of  an  over- 
doaa  of  rennet  Rankness  of  taste  may  prooaad 
from  some  putrid  matter  in  the  milk,  from  pu- 
trid, ill-preserved  rennet,  from  the  contact  of 
putrid  air  with  tha  milk  or  tho  enrd,  from  aoma 
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^rtitten  in  the  ^aliei,  or  from  the  wuit  of  dae 

care  and  speed  in  squeezing  out  the  whey. 

The  diversrity  of  taste  and  flavour  which  occurs 
in  wholo-milk  cheese  of  ifae  same  district  and 
•Ten  of  the  lame  dairy,  is,  in  lome  respects,  dif- 
Heult  to  be  accounted  fur,  and,  in  mwij  zwqpeote^ 
not  easy  to  bo  contr ollcil.  One  knoWQ  cause  is 
peculiarity  Ia  the  food  of  cows.  Milk  daring  the 
period  of  fteding  on  tandpe  ie  weU  kiunm  to  iio- 
qnifo  a  peonliar  flaTour  from  theee  rootSy  and  to 
communicate  that  flavour  both  to  butter  and 
cheese ;  and  it  may  just  as  certainly,  though  un- 
otMOiredly,  acquire  a  peoulnr  flavonr  of  a  differ- 
ent kind  from  any  one  of  aereral  weedy  herbs 
which  abound  in  certain  pastures.  A  small  quan- 
tity of  nitre,  dissolved  in  the  milk,  corrects  the 
turnip  flavour;  and  a  small  quantity  of  some 
other  and  eqnidly  potent  sabstanoe  might  be  re- 
quisite to  correct  the  flavour  coinniunicated  b\ 
particular  herbage.  Cows,  when  pastured  on  dry 
and  steeply  hilly  ground,  abounding  in  wild  herbs, 
usually  yield  milk  which  produces  richer  and 


better-coloured  butter,  than  when  t\ir-y  are  fed 
on  a  pasture  of  artificial  grasses. — Another  known 
eanse  of  diversity  in  the  taste  and  flavour  of 
eheeM»  ie  the  condition  and  viciesitodee  of  the 
wenthor.    Not  only  do  all  the  elements  of  weather 
control  the  quality  of  herbage,  and,  through  its 
medium  afiect  the  health  and  produce  of  cows ; 
hut  heatfOold,  ennshine^  and  eepeolaUf  aleotaidty, 
powerfully  modify  the  properties  of  both  milk  and 
curd. — A  third  known  cnufe,  nnd  ono  of  great 
width  of  range,  and  diversity  of  operation,  is  the 
exposure  of  the  milk  to  Imimre  air.  One  gnud 
reason  why  much  of  the  cheese  of  England  excels 
the  cheese  of  Scotland,  is  simply  the  compara- 
tively limited  operation  of  this  cause  in  the  for- 
mer oonntrf,  or  the  poseeaaion  on  the  part  of 
English  farmers  of  far  superior  appliances  of  the 
dairy  to  those  which  are  generally  possessed  by 
the  Scotch.   While  an  English  dairy  has  appro- 
priate rooau^  and  penons  whollj  devoted  to  lu 
duties^  the  Sootoh  dairy,  in  multitudes  of  in- 
stancos,  is  merely  a  nook  of  the  domestic  build- 
ings, and  shares  the  attention  of  only  one  person 
in  oommon  with  the  miaoeOaneoni  duties  of  the 
kitohen.  Now,  when  milk  is  ezpoaed  to  many 
variations  of  hent  and  cold,  and  to  mnny  changes 
and  impurities  of  air, — yrhea  it  is  coagulated  in 
a  tumei^M  kitehen,  eontemporaneoiufy  with  pro- 
oeaaea  of  oooking,  or  of  cleaning,  or  oi  misoellsr 
neous  work, — when  it  is  attended  to  by  a  scrvant- 
of-all-work  conjointly  or  alternately  with  duties 
which  disturb  the  temperature  or  oontaminate 
the  air, — and  when  it  ie  held  in  dishes,  and  worked 
with  implements  which,  at  other  times,  are  used 
for  exceedingly  diflerent  purposes ;  it  cannot 
possibly  maintain  either  purity  or  uniformity  of 
flavour,  and  mnat  nnaToiAsblj  produoe  the  great 
diversity  of  t'  xttire,  taste,  and  piquancy  which 
so  commonly  characterizes  the  cheese-prodaoe  of 
Scotland. 

Bat  even  the  daaitBhle  and  aoond  diveraity  of 


flaTonr  and  gout,  ia  ntnliimiW'  ehsaaea,  ia  «crr 
great,  and,  when  eomridared  jointly  with  the  ca- 
pric^s  of  cheese-consumers,  occasions  insuperable 
difficulty  in  finding  a  precise  or  even  proximate 
alandard  of  exoellenee.  Good  or  even  peine 
eheeses  differ  in  taste  and  flavour  according  is  ; 
the  dairies,  the  methods  cf  mtinufacture,  the 
sons  of  the  year,  the  stages  of  the  cows'  vulkf 
the  atate  of  the  weather^  the  ehaneler  of  tte 
paatnre,  and  some  other  oontralliag 

res.  Pome  fastirlioii?'  consnmprs  of  cheese 
it  new,  others  prefer  it  middle-aged,  and  othoi 
prefer  it  old ;  aome  relish  tine  mnotuoua,  eome  Ihs 
cohesive,  and  some  the  crumbling}  aome  prefer 
the  mild,  nnd  others  the  pungent ;  some  prefer  it 
perfectly  sound,  others  prefer  it  slightly  putrid, 
and  others  prefer  it  in  a  state  of  almost  thorou^ 
decompoai^m,  aorid  with  empyreumatic  oil,  steo- 
chy  with  rottenness,  and  all  alive  with  a  tuniblirc 
mass  of  minute  insects.  When  not  only  the  fla- 
vour of  good  dieese  itself  is  so  diversified,  but  ^ 
whentiiotaateef  itaoooauaaefalaeoareeadiagiy  I 
various,  and,  in  the  last  instance  at  least,  so 
monstrously  perverse,  any  final  appeal  as  to  pre- 
eminent quality  is  manifestly  impossible.  Yet, 
in  a  general  way,  Sooteh  eheeae  ma/  he  eharao-  t 
terized  as  less  pungent,  less  acrid,  less  highly 
flavoured,  milder  in  the  taste,  and  richer  in  buty- 
raceous  matter,  than  English  cheese.  When  a 
considerable  quantltj  b  to  he  eaten,  tiw  Soetah  | 
cheese  feels  less  hot  and  heavy  on  the  stomach  ; 
and  when  only  a  morsel  is  eaten,  for  the  sake  of 
its  Mvour  after  a  good  dinner,  the  English 
eheeae  ftah  mere  potant  and  effeetive  in  the 
mouth. 

The  fhccsc  of  Cheshire,  and  the  cheeses  of  some 
other  districts,  are  usually  stained  with  aimatto, 
the  flowett  of  marigold,  the  juiee  of  onage-car*  j 
rot,  or  other  rimifatiHSoloured  dyes.   See  the  arw 
tide  A5KATTA    The  practice  of  cheese-colouring 
was  probably  commenced  under  the  noUou  of  its 
giving  a  highly  agreeable  tint  to  dneae ;  and.  In 
a  mercantile  aense,  it  is  still  in  some  degree  ne- 
cessary as  a  popular  element  or  established  pTi>- 
perty  of  cheeses  of  certain  districts  and  clssses ; 
but,  as  regarda  hoth  tiie  profita  of  the  mMint^ 
turer  and  the  health  of  the  cooaomer,  it  la  ^ 
decidfdly  pernicious.    An  "Rw\y  written  by  Mr.  i 
Whitley  of  London,  and  published  in         ably  ' 
examittM  the  ptaotioe,  thoroughly  denounoea  i^ 
and  ahowa  it  to  be  encumbered  with  the  Ibllov^  i 
ing  am  oner  other  c^^l«, — th:\t  the  substances  cm-  j 
ployed  in  it  diminish  the  comparative  quality  , 
of  ourd  ehtainable  from  any  kind  of  milk, — that  ' 
they  more  or  Ims  retard  the  process  of  matwraHiai  . 
in  the  cheese,— and  that,  under  the  mere  name  I 
of  annatto,  they  are  usually  adulterated  com- 
pounds, decidedly  injurious  to  health. — In  some 
dairies,  the  leavea  of  sage,  panl^,  and  ether 
herbs,  are  infused  into  chocs'-,  to  give  it  a  grttn 
colour.   In  other  dairies,  part  of  the  curd,  wh^ 
ready  for  the  press,  is  exposed  in  a  sieve  to  the  ^ 
air,  in  order  that  It  majbeoomftoiqni«ttitad»and  i 
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may  render  Ami  clieeie,  into  which  it  is  mixed 
with  newly  prepared  curd,  of  a  diTersified  colour, 
and  of  a  disposition  to  run  speedily  into  putridity. 
tn  ft  Ibir  dKirieB,  rapid  putridity  is  laduiMd  by  an 
intenuxtOTO  of  beaten  potetoes.  In  Ross-ihire, 
are,  for  several  days,  buried  within  sea- 
mark, in  order  that  thej  may  aoquire  a  blue  col- 
our mi  ft  peooliftr  l«ete;  vaA  ia  Franoe,  ft 

inderable  quftntity  of  cheese  receives  an  offensive 
smell,  resembling  that  of  ft  fig^tj,  firom  in- 
termixture of  fenugreek. 

Few  draeiee  reqnife  to  be  gradually  diled  fti^ 
si  \v] y  hardened  before  being  fit  Ibr  Uie  mftrket ; 
and,  for  this  purpose,  they  atp.  usunlly  spread,  in 
a  single  layer,  on  the  floor  or  shelves  of  a  cheese- 
room,  store-room,  or  pert  of  ft  bem,  garret,  or 
dwelling-house,  and  tamed  bj  hand  deUj,  every 
second  day,  or  twicf  a-week,  in  order  to  alternate 
the  exposure  of  their  surfaces  to  the  air.  This,  in 
a  large  dairy,  Is  ft  ilow  and  laborious  operation ; 
and  as  St  ia  performed  by  ibnude  servants,  it 

BOmetimrs  prevents  them  from  pnyinc  dtje  atten- 
tion to  the  maintaining  of  all  the  dairy  and  all 
its  implements  in  a  state  of  perfect  deanlinees. 
Another  ol^ectlon  ie,  that  the  fioor  er  ehelvei 
j  soon  become  moist,  anil  in  conscquenoe  retard 
j  the  progress  of  the  cheeses'  drying.  A  very 
effective  machine  for  performing  the  operation, 
bo^  with  speed,  and  withont  retention  of  moio- 
tiirp,  was  invented  by  Mr.  Blurton,  of  Field-ITall, 
in  the  vicinity  of  IJttoxetcr,  nnrl  has  been  found 
to  combine  the  four  additional  advantages,  of 
holding  three  times  aa  many  dbeeeea  ai  can  be 
laid  on  the  floor  of  the  room  which  it  occupies, 
of  affording  shade  from  sunshine  and  exposure  to 
a  constant  current  of  air  over  every  cheese,  of 
preventing  a  kaa  of  weight  and  detwloration  of 
quality  from  sweating,  and  of  expediting  matu- 
rity for  the  market  to  a  degree  over  the  common 
method  of  about  five  weeks  in  every  set  of  cheeses. 
The  nia<thin»  is  merely  a  Und  of  swing-frame, 
and  ia  not  more  effective  than  simple.  A  dozen 
j  strong  shelves  are  framed  tcc'cther,  and  have  bars 
nailed  from  the  top  to  the  bottom  of  one  side,  to 
prevent  the  dieesea  from  ftUlng  out  in  the  act  of 
turning ;  the  frame  is  suspended  on  two  strong 
pivots,  the  one  ?et  in  the  wall  of  the  room,  and 
the  other  supported  hj  a  strong  post ;  and  two 
catdies  keep  the  frame  upright,  and  prevent  it 
from  being  turned  more  than  half  rotmd.  By 
first  filHnj'  the  shelf  immediately  above  the  nris 
of  the  frame,  and  then  placing  the  cheeses  alter- 
nately on  the  two  nearest  shelves  above  that 
whid^  haa  been  aheady  filled,  tiie  prqnndenuwa 
of  the  one  side  ovpr  the  other  can  never  amount 
to  more  than  the  weight  of  one  cheese  ;  so  that 
I  the  whole  power  required,  in  any  circumstances, 
:  to  torn  the  frame  vrhen  partially  or  wholly  filled 
with  cheeses,  can  never  be  more  than  is  sufficient 
to  overturn  one  clieene,  and  to  resist  the  friction 
of  the  pivots.  The  cheese's,  in  the  act  of  tum- 
ing,  drop  on  the  shelves  which,  in  the  fitrmer 
poritionof  the  bams^wnn  above  than;  and  the 


shelves  require  to  be  at  such  disisnoes  as  to  ad- 
mit of  perfect  aeration,  and  at  the  same  time  not 
to  allow  space  for  an  iiyurioua  depth  of  faU  to 
the  dMseee  in  turning. 

Dunlop  cheese  began  to  come  into  notice  dar- 
ing the  latter  part  of  last  century ;  it  was  first 
manufactured  in  the  district  of  Cunningham  in 
Ayrshire,  and  to^  ita  name  mtber  fimn  the  par- 
ish of  Dunlop,  or  from  ft  fiftnier  ealled  Dunlop 
who  corrird  to  Glasgow  a  large  portion  of  its 
earliest  specimens  i  and  it  is  now  made  through- 
out the  vrholt  er  oluef  parte  of  the  oonntles  of 
Ayr,  Renfrew,  Lanark,  Dumfries,  Kirkcudbright, 
and  Wifrton,  and  onpjht,  in  propriety,  to  drop  the 
name  of  Dunlop,  and  assume  the  designation  of 
Lowknd  Scotok  It  is  fiff  from  being  io  uniform 
in  taste  and  flavour  as  some  of  the  beat-known 
kinds  of  English  cheese;  but,  in  tlic  ng£rrec;ate, 
It  pretty  successfully  compotes  with  them  for 
popular  favour.  Part  of  it  is  too  ioft  and  eom- 
parativeiy  Insipid ;  and  part  haa  ft  wide  range  of 
b  itb  testnre  and  flavour  between  poor  and  prime; 
but  a  large  proportion  is  firm,  solid,  sound,  fat, 
and  combinedly  mild  and  piquant.  Every  good 
epeeimen  of  it  has  a  texture  like  soap  and  a  mel- 
low ta^te,  is  free  from  cracks  and  fissures,  and  is 
neither  hoved  nor  open  in  its  pores.  It  is  usually 
eaten  when,  from  one  month  to  ten  months  old ; 
and  not  one^wentieth  part  of  it  is  k«pt  longer 
than  a  twelvemonth.  When  it  is  allowed  to  at- 
tain comparatively  great  ape,  it  becomes  strong- 
er in  tasto,  though  still  miid,  and  acquires  a  fine 
ridifiavonr.  The  best  kinds  of  it  hftvn  a  doaer 
resemblance  to  the  cheeses  of  Gloucestershire 
than  to  those  of  any  other  KngUsh  district. 

Cheshire  cheese  is  not  so  fat  as  Dunlop  cheese ; 
and  it  haa  an  austere  flavour,  a  ron^  sharp 
taste^  and  a  dry  loose  texture,  with  many  small 
open  pores;  l)ut  it  is  remarkably  uniform  in 
character,  and  is  generally  free  from  cracks  and 
from  potrid  parts.  It  ia  always  made  with  well- 
trained  and  routine  attention,  in  well-constructed 
dnirien,  according  to  fixed  rules,  by  one  class  of 
persons,  and  invariably  in  one  way ;  and  hence 
arises  its  nnifixnnity.  Its  curd  is  formed  at  too 
high  a  temperature,  and  is  broken  or  churned,  by 
pevpral  persons,  dnring  about  forty  minutes,  l>o- 
fore  any  portion  of  the  separated  whey  is  poured 
off,  and  is  braised  or  worked,  by  several  operap 
ton^  during  two  or  three  hours  befora  bdng  put 
to  press,  and  is  skewfred,  dnring  several  addi- 
tional hours,  after  being  subjected  to  pressure ; 
so  that  it  profusely  imbibee  the  impuritiei  which 
float  in  the  surrounding  air,  and  undergoes  a 
certain  degree  of  acidulation  or  oxygcnizcment, 
and,  in  consequence,  transfers  austereness,  acri- 
dity, and  comparative  coarseness  to  the  cheeee. 
The  milk  of  the  Cheshire  cows,  though  less  in 
quantity  than  that  of  the  Scottish  breeds,  is  richer 
in  quality ;  and  it  ought  to  produce  a  richer 
cheese ;  but  it  is  deprived  of  much  of  its  but3rn^ 
oeoua  matter  by  excessive  heat  in  the  process  of 
ooagttlaticn ;  Ita  curd  is  daptived  of  an  additional 
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quAntity  by  excessive  manipulation,  and  by  vio- 
lent breaking  and  thruBting ;  and  bence  tbe  whey 
is  usually  so  oleaceous  as  to  yield  a  quantity  of 
butter,  and  the  cheese  is  proportionally  impover- 
ished in  all  ill  fittty  qnaUties. 
I  Old  Fuller  says,  respecting  the  cheeses  of  Cbe- 
j  shire,  **■  This  county  doth  afford  the  best  cheese  fur 
;  quantity  and  quality,  and  yet  their  cows  are  not, 
as  ia  othir  ihirN,  housed  in  tbe  winter  ;  so  that 
1  it  may  seem  strange  that  the  hardiest  kine  do 
make  the  tendercst  cheese.  Some  essayed  in 
vain  to  wake  the  like  in  other  places,  though 
from  thiiioo  tlioy  fetehed  both  Uieir  kine  and 
dairy-maids ;  it  seems  they  should  have  fetched 
their  ground  too,  wherein  is  surely  some  occult 
excellency  in  this  kind,  or  else  so  good  cheese 
wiUiioibo  made:  I  bow  not  tbe  likooommen- 
dation  of  the  butter  in  this  county ;  and  per- 
chance these  two  commodities  arc  like  stars  of  a 
different  horizon,  so  that  the  eluvutiun  of  the  one 
to  oaiiieiMgr  it  tbo  dopfMsioa  of  tlM  other*" 

Qtoucester  cheese  is  characterized  by  richness 
of  composition,  combined  pi(|  nancy  and  mildness 
of  flavour,  such  a  waxy  texture  as  permits  it  to 
be  eat  into  thin  ^oce  without  erurobliiiit  end 
such  a  retentive  diffusion  of  its  oily  matter  as 
'  occasions  it,  in  the  process  of  toasting,  to  be 
1  thoroughly  softened  without  hciag  burned.  Its 
•BUMth,  imilonB,  wesy  testue  ajppeeit  to  pro- 
\  oeed  from  proper  temperature  in  coagulation,  and 
I  from  judicious  and  careful  treatment  of  the  curd. 
1  Double  Gloucester,  or  what  is  technically  called 
I  *'the  beet-niaking**  dieeie,  ought  alwey^  Hke 
I  true  Dunlop,  to  be  made  of  pure  luiskimmed- 
:  I  milk  ;  but,  in  some  large  dairies,  it  is  the  pro- 

iduce  of  two  milkiogs,  the  one  used  pure  and 
whde,  and  the  other  dqnrived  of  sufficient  ereeu 
and  butter  to  supply  the  domestie  muts  of  the 
L  household  Sinjrle  Olonccter  is  vpry  varied  in 
quality,  and  may  either  be  sheer  skimmed-milk 
dieoM,  or  »  numuflwture  fhnn  equal  portioni  of 
skimmed  and  unskimmed,  or  an  intermediate 
nrticle,  with  its  main  substance  of  skiinmcd-milk, 
I  and  its  qualifying  substance  of  unskimmed.  The 

I  worrt  kinds  at  it  are  prepared  from  n  milk,  de- 
i .  prived  to  tbe  utmoet»  end  by  every  kind  of  effort* 
j  ■  of  its  butyraceous  matter.     In  some  Gloucester 

I I  dairies,  the  floor  of  the  cheese-room  is  well  rub- 
:  bed  with  mint,  elder  leaves,  potato  stems,  and 
i  other  herbaceous  matter,  for  the  double  purpoee 
I  of  giving  the  cheeses  a  greenish  coat,  and  of  pro- 
tecting them  from  mites ;  and  in  other  dairies, 
tbe  newly-made  cheeses  are  washed  once  a-fort- 
night  with  hot  whejt  ibr  the  purpose  of  givinf 
them  a  clean  and  Hrm  exterior. 

Cheddar  cheese  tnkcs  its  name  from  the  village 
of  Cheddar,  near  tiie  Mendip-IIilla  in  Somerset- 
ehtre;  but  it  is  manu&etuied  throughout  the 
whole  of  the  rich  midland  district  of  that  county, 
l>oth  in  its  somewhat  hilly  p;ir{«,  and  in  the 
marshes  around  Glastonbury,  it  was,  for  a  con- 
sidenble  time,  sold  in  the  London  market  under 
the  stolen  name  of  doable  Gbnoester,  and  may  be  \ 

'  


supposed  to  have  been  originally  manufrctaied 

in  imitation  '  f  thiit  cheese;  but  it  evcntn&Uj 
acquired  so  great  a  reputation  as  to  be  readify 
sold,  at  an  equal  price,  in  its  own  name.  The 
cows  are  pastured  and  milked  in  the  vicinity  ol 
the  dairy  ;  the  milk  is  expeditiously  set  with  tbe 
rennet,  and  allowed  to  stand  two  hours  undis- 
turbed ;  a  portion  of  the  first  separated  whey  is 
heated  and  poured  upon  the  cord,  and  afterwards 
all  the  whey  is  he atod  and  p>oured  back,  and  ihi 
whole  allowed  to  stand  for  half  an  hour;  and 
then  the  curd  is  put  into  the  vat,  sul^ected  to 
pressure  and  othwwise  treated  up  to  matoritj 
in  the  usual  manner.  Cheddar  cheese  is  dis- 
tinguished by  n  soft,  rich,  butyraceous  appear- 
ance and  flavour,  and  is  supposed  to  fimem  a 
thoiuui^  ooneUtutieaal  intermiztnn  «f  its  pei^  , 
tides,  and  a  powerful  chemical  habit  of  throwing 
off  mch  portions  of  fatty  matter  as  o^y  ha vo  a 
tendency  to  putrescence. 

Netth  Wiltshire  cheese  often  coBteeteodctei^  Ij 
with  at  once  Dunlop,  Gloucester,  and  Cheddar.  ! 
It  was  at  first,  like  the  Cheddar,  an  humble  imi- 
tation of  Gloucester;  but,  also  like  the  Cheddar, 
it  now  boasts  an  independent  rsputatiott.  ''One  i| 
drcumstanoe,"  says  Mr.  Davis,  "  goes  ngnat  w^f  [' 
to  explain  the  goodness  of  the  North  Wiltshire 
cheese,  namely,  the  convenient  situation  of  most 
of  the  fiomphotisss  in  the  centie  of  the  hna,  eo  ! 
that  all  the  cows  can  he  driven  home  to  milk,  , 
and  all  the  milk  can  be  put  together  of  an  equal 
temperature,  and,  by  beginning  the  work  early,  .  ^ 
the  dairyman  can  nmlcedieesetwioe  in  the  day."  j 
The  salt  of  the  North  Wiltshire  cheeee,  as  of  the  | 
Diinlop,  ig  intermixed  with  the  curd  ;  the  curd  is 
crumbled  into  very  minute  pieces,  or  as  nearly  as 
possible  pulveriaed ;  and  the  eheeessnnds^go  1ms  { ' 
pressure,  and  are  usually  made  of  far  smaller  « 
sizes,  than  those  uf  uthur  crlul^i-iijus  d:iiry  districts,  j ; 
A  frequent  method  of  compression  is,  to  put  tbe 
curd  for  each  dieese  into  a  filtering-bag,  hung 
with  the  point  downwards,  during  twenty-four  ; 
hours,  fit'  as  to  give  it  the  form  of  a  pine-apple, 
and  then  to  put  it  into  a  net,  and  hang  it  with  • 
the  point  upwards  till  it  is  sufficiently  dry.  In  ' 
some  dairiee,  a  preparation  of  green-colouring 
matter  is  made  ';;  ith  a  cold  decoction  in  nulk  of 
sage,  marigold,  and  parsley ;  and  a  portion  of  1 1 
thi«  is  mixed  with  tbe  miUc  or  curd  of  ea^  ! 
cheem  making,  in  cider  to  giTU  the  dbeesm  a 
greenish  hue. 

Stilton  cheese  is  pre-eminently  celebrated  tar 
richness,  high  flavour,  and  exquisite  piquancy.  I, 
It  was  fimt  menufantured  hf  a  sdaliw  cf  ths 
proprietor  of  the  Old  Bell  Inn  at  Stilton,  in  Lei- 
cestershire, and  took  from  that  place  it^  name, 
but  It  la  now  extensively  made  throughout  th«  , 
^Mwiitt^ffs  cf  Leicester,  HuntingdcB,  and  Ouik  ^ 
bridge,  and  in  some  a4joining  districts.   It  was 
originally  of  such  choice  quality  as  to  be  cur- 
rently sold  lor  half-a-cruwn  a  puund,  but  it  is  | 
now  of  difecdfied  quality,  in  general  mudi  Is-  ^ 
tefiorated,  and  laisdy  of  tudk  n  kind  as  te  br 
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iotd  ftl  «  shflKnf  or  em  tmpenoe  per  poond. 

All  good  varieties  of  it  are  made  of  the  cream  of 
two  milkinf?;'',  and  the  milk  of  onlj  one  of  the 
two }  so  that  they  contain  twice  as  much  batj- 
nMjeonB  mattv  at  the  baal  of  ifimply  whi^mUk 
cheese.   9h«  oafd  M  iMi  greatly  broken ;  and 
the  wher  is  pfently  removed.   All  require  to  be 
kept  during  two  yean,  and  some  during  three 
years,  in  urimt  to  aeqnlre  thdr  due  or  <&ifieler* 
istic  degree  of  mellownesfl  and  power;  Mkd  Jnttty, 
it  is  believed,  rtrp  kr>pt  in  moiot  wnnrt  cellars, 
while  others  are  wrapped  in  strong  brown  paper, 
and  plunged  into  *  hoibed.  A  nadj  and  oaii> 
one  method  of  inoculatuif  n  new  Stilton  cheese, 
or  a  new  !)utyraceous  cheese  of  any  kinr!,  with 
the  flavour  of  one  which  has  become  old,  mellow, 
I  and  ineipiently  putrid,  was  oomnmideated  to  the 
I  fr-crctnry  of  the  Highland  Society,  in  1832,  by 
Mr.  Robison,  the  secretary  of  the  Royal  P  >ciety 
of  Edinburgh.   "  This,"  says  Mr.  Robison,  "  may 
be  done  by  the  fnaertion  in  ^e  new  bheeee  it 
portions  of  the  old  one  containing  blue  mould. 
The  litt!r  scnop  which  is  used  in  tnkinp;  srimple? 
I  of  cheese,  is  a  ready  means  of  performing  the 
j  operation,  by  interchanging  ten  or  a  doaen  of  the 
'  rolls  which  it  extvaota,  and  placing  them  so  as  to 
di'^-rminate  the  germ  of  the  blue  mould  a!!  Mvcr 
'  the  cheese.   A  new  Stilton  cheese  treated  in  this 
I  way,  and  well  covered  up  from  the  air  for  a  few 
>  weeks,  becomeatfaoroQghlyiminqsnated  with  the 
mnni  1,  and  generally  with  a  flavour  hardly  to  be 
ji  distinguished  from  the  old  one.    In  selectinp; 
I  cheeses  for  this  operation,  I  have  chosen  them  dry, 
I  and  free  from  any  impleaaKnt  taate;  and  I  have 
never  failed  in  obtaining  a  good  result,  although 
I  sometimes,  when  the  old  cheese  had  decayod  mat- 
I   ter  mixed  with  the  blue  mould,  the  flavour  and 
appeanutee  of  the  inoenlated  oheeae  dUfered  a 
.  good  deal  from  that  of  the  parent  one.   I  have 
I  8  >nietiraes  treated  half  a  Lanarkshire  cheese  !n 
I  this  way,  and  have  left  the  other  half  in  its  natural 
;  elate;  and  have  been  mndi  anraaed  with  the  re- 
marks of  my  Ariends  on  the  striking  superiority 
of  the  Kn!»ligh  cheese  ovpt  tbo  f^rotch  one." 

Panacsan  cheese,  though  reported  to  be  made 
of  alrinuned^inllk,  liae  to  deeidedlj  aa  ojeaoeoos 
character,  and  possesses  so  piqnant  a  taste,  and 
sells  in  London  at  so  extravagantly  high  a  price, 
that  it  must  be  placed  in  the  same  category  with 
wholo-ndlk  dteeesB.  It  is  made  not  only  In  the 
little  Italian  state  whence  it  takes  its  name,  but 
throughout  the  luxuriant  district  of  the  Milanese 
sitoated  between  Lodi  and  Cremona.   The  milk 
{  fbr  U  is  drawn  from  oows  whieh  are  stall-lM  on 
hay  throughout  the  winter,  and  on  cut  grass 
tbroughout  the  summer;  and  each  chce?o  of  it 
has  usually  a  weight  of  between  60  and  180  lbs., 
and  is  prodneed  by  a  group  of  dairymen,  on  a 
sort  of  joint-etock  plan  of  association.  The  milk 
'  for  a  prime  checso  of  it  is  a  mixture  of  the  even- 
[  ing's  milking  skimmed  in  the  morning  and  at 
I  noon,  and  of  the  morning's  milking  skimmed  at 
'  aooB.  Thiaisxradaali^heatedtoatempetature 


of  about  190^,  in  a  large  ooppcr  ealdron,  shaped 
like  an  inverted  bell,  and  so  suspended  on  the 

arm  of  a  lever  as  to  be  removable  off  and  on  the  ' 
fire  at  pleasure;  it  is  then  taken  from  the  fire, 
set  with  the  rennet,  and  allowed  about  an  honr 
to  coagulate ;  and  it  is  next  put  anew  upon  the 
firo,  gradually  raised  to  a  temperature  of  145",  ' 
and  incessantly  and  briskly  stirred  till  all  the 
onrd  aeparatee  into  small  pleoes.  Part  of  the  | 
whey  is  first  taken  out,  and  a  little  saffron  put  . 
in  for  colouring  ;  nnd  whon  the  whole  of  the  curd 
is  thoroughly  broken,  almost  ail  the  whey  is 
taken  ont,  and  a  safllcient  quanUty  of  water 
poured  in  t^^  enable  the  operator  to  bear  the 
boat  with  his  hand.   The  curd  is  now  collected, 
by  means  of  a  cloth  passed  beneath  it,  and 
gathered  up  at  the  oomers;  it  is  pietsed  Into  n 
wooden  frame  on  a  platform,  and  eOTorsd  with  a 
piece  of  -^norl  and  a  very  bf'rivy  wcirrht;  and, 
during  one  night,  it  throws  off  most  of  its  con- 
tdned  whey,  and  acquires  s  firm  oonsistence. 
During  forty  days,  it  is  daily  turned,  and  has  its 
!ipporTno«t  side  rubbed  with  salt,  so  thnt  rnoh 
side  receives  twenty  saltings;  and  after  the  tcr-  | 
minatlon  of  the  forty  days,  its  onter  crust  is 
pared  off,  its  fresh  surface  is  varnished  with  lin- 
seed oil,  and  its  convex  aide  ia  coloured  red  A 
strong  suspicion  very  generally  exists  that  the  | 
fatty  or  oleaceous  matter  which  fills  the  pores  of 
Parmesan  diecse  orig^nat^  in  the  miicing  of  11410 
oil,  olive  oil,  or  hog's  lard  with  the  curd,  A  Par- 
mesan cheese,  at  all  events,  in  spite  of  being  pro- 
fessedly made  of  Uiere  skimmed-milk,  is  the  fat-  1 
test,  as  well  as  the  most  pungent  and  aorid-fla*  I 
vourcd  variety  of  cheese  in  popular  favour;  and 
its  fat  has  far  more  the  appearnnce  of  oil  or  of  1 
hog's  lard,  than  of  butyraceous  matter  or  richly 
ereamy  miDc 

The  skimmed-milk  cheeses  of  Britain  are  ex- 
ceedingly various  in  quality,  partly  from  the 
same  causes  which  control  the  quality  of  wholo-  i 
miUc  dieeees,  but  ohiefly  from  the  degrees  of  de-  I 
privation  of  cream  which  are  practised  upon  the 
milk.  One,  two,  or  three  creamings  may  be 
taken ;  or  the  milk  may  stand  through  very 
various  periods,  and  under  very  Tttious  eon^ 
ditions,  so  that  the  resulting  degrees  of  rich- 
ness or  poverty  in  the  cheese  may  be  numerous 
and  wide.  If  but  little  cream  be  taken  away, 
the  ehoese  may  be  only  one  degree  inferior  to 
Dunlop  or  doable  Gloucester,  and  if  the  whole  be 
taken  away,  it  may  be  a  hard,  coriaceous,  indi- 
gestible mass  of  mere  casoum,  not  fit  for  the  use 
of  a  human  being,  and  requiring  rather  to  be 
chopped  with  a  hatchet  than  cut  with  a  knife. 
The  pkimmed-milk  cheese  of  Suffolk,  Tweof^dnlo, 
and  some  other  districts  of  England  and  Scot- 
land, where  better  things  might  be  ezpeeted,  is 
so  dismally  bad  as  to  serve  chiefly  for  exercising 
the  teeth  and  jaws,  and  testing  the  power  of  the 
stomach ;  and  that  not  long  ago  in  general  use 
among  the  BootUsh  peseantrj  was  so  vilely  manu- 
Ihotuted  as  to  he  an  aboolute  abomination.  It 
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is  only  of  late  jetas,*"  remarks  Mr.  Aiton,  "  that 
due  attention  began  to  be  paid  in  Scotland  to 
cleaoliaetM.  Till  of  late,  the  operations  of  the 
diifj  wwe  oaniad  on  In  the  aooty  and  dirty 
hoTflll  which  were  then  inhabited  by  the  ten- 
ants; and  the  hoMsewife,  while  she  was  sinking 
hat  anus  to  the  elbows  iu  the  milk  or  curd^  was 
Blternatdj  eooking  for  the  fiunily,  and**— bat 
the  rest  of  the  Mntence  is  too  disgusting  to  be 
quoted.  *'  But  a  separate  dairy-house  is  now 
common  in  the  generality  of  ianns;  and  the 
pezam  who  lett  tua  ourd,  &c.,  does  nothing  elie 
till  the  cheese  is  put  under  pressure.*'  Milk  for 
ikinuned-milk  cheese  should  lie  ])iit  into  thrcc- 
ittdk  or  fmir-inch  coolers,  and  allowed  to  stand 
between  S4  and  46  honia;  it  ihoald  afterwards, 
without  any  delay,  be  fireed  from  its  oreaui,  and 
manufactured  into  chcc?c  ;  nnd  it  ehould  be 
heated  to  about  the  temperature  of  the  blood, 
and  passed  through  a  sieve  into  the  onrd-vat, 
there  to  be  coagnlated.  The  subsequent  opera- 
tions are  the  same  for  wholo-milk  cheese,  but 
give  less  trouble,  and  require  less  nicety  of  care. 

Dutch  cheeses,  under  the  names  of  Gouda, 
Friealand,  Eidam,  and  other  designations,  are 
extensively  imported  into  Britain ;  nnd  are  of 
Tery  various  quality,  both  whole-milk  and  skim- 
med-milk,  some  hard,  poor,  and  exceedingly  chei^, 
;  and  othen  good,  piquant,  and  «qMiiiif«.  Tto 
Gouda  has  the  highrst  reputation,  and  seems  to 
be  peculiarly  prepared.    A  method  of  imitating 
1  and  even  excelling  Gouda  cheese  was  published 
I  in  a  Fren^  Agrionltnial  Joomil  in  1630,  and 
deserves  the  consideration  of  British  dairy-farm 
era.   The  rennet  is  prepared  by  digesting,  during 
three  weeks,  six  gastric  pieces,  cut  small,  in  three 
kikgramuNe  of  water,  five  kilograaunee  of  oou- 
mon  salt,  two  ounces  of  saltpetre,  and  hnlf  a 
bottle  of  vinegar  of  wine.    The  milk  for  any  one 
cheese  is  all  of  one  milking ;  and  it  is  put  into  a 
plaint  nnpainted,  wooden  trongh,  and  ooagdated 
j  either  at  its  own  natural  heat,  or  with  the  aid  uf 
j  some  heat  imparted  to  the  trough,  or,  in  the 
I  case  of  very  rich  pasturing,  by  the  addition  of  a 
!  very  little  warn  water.    When  the  rennet  is 
!  added,  the  milk  is  very  gently  stirred ;  when  the 
!  curd  begins  to  form,  the  whey  is  gradually  poured 
i  off ;  and  when  the  great  body  of  the  whey  is  dis- 
charged, the  eord  ia  carefiilly  and  thonroghly 
kneaded  into  one  homogeneous  mass,  and  wrap- 
■  ped  in  a  thin  linen  cloth  of  a  fine  but  stronc*  tcx- 
I  ture,  and  put  into  a  frame,  whose  sides  are  pierc- 
I  ed  with  niaU  holet  to  peradt  the  free  and  ood> 
stant  exduaion  of  the  expieaied  whey.  When 
the  cheese  is  placed  under  th«  press,  it  receives 
pressure  at  first  but  lightly,  and  afterwards  by 
dowljr  inereanng  degreee;  it  ie  aUowed  to  rennoi 
during*  vastijdunrter  period  than  in  the  En^ish 
methods, — -shorter  even  than  in  the  common 
Dutch  methods,  and  not  so  long  in  hot  weather 
aa  in  cold ;  and  when  remoTod  from  the  press,  it 
is  floated  during  ftfeor  lix  d^  in  apiflUe  etrong 
enough  to  float  an  egg,  and  has  Ite  vpper  ittr&oe^ 


'  during  the  whole  of  that  period  cowed  viA  a 
somewhat  thick  layer  of  salt. 

The  Swiss  cheeses,  like  thoee  of  Holland,  are 
varioos  InqnaUtj,  tome  hard  and  oeiiMeoai^aad 
others  soft  and  bntyraceous, — some  made  ehiiflj 

or  altogetlirr  of  whole-milk,  some  of  skimn)«d- 
milk,  and  some  of  curious  combinations  of  milk, 
poUtoesyandned,  TheQraTereaor  J«i»checB» 
has  obtained  a  frotitions  fame  amMig  certain  Blip 
tish  gourmands,  nnd  yet  is  really  a  hnrd,  coris- 
ceous,  bluish,  half-insipid  mass  of  skimmed-milk 
card,  requiring  a  coat  of  butter  to  makeit  pafat- 
aUa,and  usually  washed  down  by  the  nwnmtnimsT 
peasantry  with  a  draught  of  fresh  or  of  fermented 
whey.  It  seems  to  he  reali^  prepared  in  tb« 
manner  in  which  the  Parmeean  obseae  la  pioil» 
edly  prepared, — ^by  joint-stock  manageaiseit,  and 
wholly  uf  skimmed-rnilk  ;  but  it  possesses  none 
of  the  surreptitious  fattinese  and  pungency  ef 
the  Parmesan,  and  ought  to  be  considered,  less  as 
cheeee,  than  aa  hard,  exsiccated,  sodden  enrd.— 
The  green  cheese  called  Schabzicger,  and  made 
in  the  canton  of  Glarus,  is  a  curious  and  nastj 
preparation,  and,  similarly  to  the  Qruyeres  dieese, 
thmigh  qnite  diffarent  from  it  in  nature,  has  ac- 
quired an  unncconntahle  and  absurd  celebriij 
The  curd  for  it  is  freed  from  the  whey  by  pnsssore 
in  perforated  boxes ;  it  is  kept  in  masses  till  it  ' 
begfais  to  pntrefy ;  it  is  then  wmked  into  a  paita^ 

and  has  its  putrefaction  arrested,  with  a  large  , 
proportion  of  the  common,  aromatic,  trefoil,  an- 
nual weed,  MdHotut  officinalis,  in  a  dried  sal 
pnlveriasd  conffitien;  and  it  ia  final^  pressed 
into  moulds  shaped  like  common  f^owct  po4S|Sni 
left  there  to  consolidate  nnd  harden. 

Cream-cheeses  are  luxuxiea,  of  delicate  charao- 
tor,  and  rwpUring  nioe  nam^easent;  and  soaM 
are  strictly  extemporaneous  preparations,  while 
none  can  be  long  kept.    The  cream-checst-s  of 
Neufcbatel  consist  simply  of  cr^un  thickened  by  i 
bealaadpNaiedinftsmsUnMMild;  andtfaef  la- 
pidly  become  first  sour  and  then  mellow,  and  are 
u<!ually  imported  from  France  as  luxuries,  and  , 
eaten  in  their  mellowed  condition. — ^The  cream 
ftv  the  beet  oieanMheeeea  of  Britain  is  dried  ia 
small  vessels  of  about  an  inch  and  a  half  in  depth, 
with  perforated  bottoms,  such  as  retain  the  cream 
and  allow  milk  to  eso^pe ;  it  is  so  ouvered  with 
mdies  or  the  oulma  (tf  naiao^  aa  to  be  capable  «f 
being  turned  withonl  being  (Breetly  touched ;  it 
receives  no  other  compres-sion  than  with  the 
hands,  between  cloths ;  and  it  is  kept  in  a  t«a»- 
peiaiiife^aa  iisariyasposiiUaiinifbna,aadnsh 
ther  eold  nor  very  hot,  tiU  ii  emveiaia  and  be- 
comp  mellow. — An  extemporaneous  cream-cheese 
may  be  made  as  follows:  —  ''Warm  a  pint 
eream ;  add  one  spoonftal  of  rennet;  let  it  stsad 
daring  an  hour ;  put  it  into  a  sieve,  fin^  layiof  a 
thick  cloth  into  it;  let  it  stand  during  twoatr- 
fbar  hoars ;  and  then  put  it  into  a  cxeam-vat,  and 
cover  it  with  a  wet  napUn  and  a  board.  If  the  ' 
process  be  commenced  so  early  in  the  morning  as  | 
about  five  o'clock,  two  spoonfuls  «(  rennet  Bugr  - 
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be  added,  and  the  cream  may  stand  an  hour,  then 
be  put  into  n  siptp,  then  ?t:md  three  houn?,  then 
have  the  edges  drawn  as  it  tbickeos,  and  nnally 
be  pat  into  a  Tit  About  an  liotir  befim  it  is 
wanted." 

A  recipe  for  a  kind  of  cheese  in  perfect  con- 
trast to  the  loxurj  of  cream-cheeee8>  but  capable 
of  impottaat  we  In  the  eooaomj  of  eottMr-fiwrn- 
ers — cheese  from  butter-milk — it  given  by  a  oor- 
re«pondent  in  the  Quarterly  Journal  of  Agricul- 
ture for  October  1843.  The  writer  obtained  the 
recipe  in  Long  Idtiid,  ilk  the  United  States,  and 
recomnmideit  especially  to  the  attention  of  Scot- 
tish fanners.  "  Thr»  contents  of  my  chum,"  saya 
the  writer,  I  put  into  a  pot,  which  I  hung  over  a 
tlow  Are.  The  bntter-milk  oordled;  and  tbe 
cord  sunk  to  the  bottom  «if  tbe  pot>  I  tlm 
poured  off  the  whey,  and  worked  the  curd  as  I 
would  de  <^er  cheese,  giving  it  salt  to  the  taste, 
wliidi  WM  about  lialf  the  quantity  to  elrim- 
milk  card.  The  curd  was  then  put  in  a  clean 
coarse  linen  cloth,  tied  tight,  and  hung  from  the 
ceiling  to  dzy  for  a  few  weeks,  when  tbe  cheese 
was  lit  for  nae.  The  linen  elotli^  wlien  irang  in 
»  net,  gives  a  neatness  to  the  appearance  of  the 
cheese.  If  a  little  hit  of  butter  ho  worked  into 
the  onrd,  and  the  cheese  kept  for  three  or  four 
montbs,  it  will  then  be  vnygood.  I  used  to  bny 
small  cheeses  in  the  market  of  New  York,  which 
I  expected  would  be  like  Scotcli  Fkim-milk 
cheese ;  but  on  finding  them  to  taste  like  ewe- 
milk  cheese,  I  was  informed  they  were  made 
from  batter-milk.*' 

Ewe-milk  cheese,  either  whoH}-  from  ewe-milk, 
or  from  a  mixture  of  ewe-milk  and  cows'-milk, 
was  at  one  time  extensively  manufactured  in 
Britain,  and  io  still  ezteaiiinsljr  mannfaotaied  in 
many  districts  of  continental  Europe.  But,  though 
much  relished  hy  pomp  perr  '^n?,  it  has  ceased  to 
be  much  esteemed  in  either  i^ngiand  or  Lowland 
Scotland;  and,  with  Tery  few  exceptions,  is  now 
made  only  in  remote  and  mutually  distant  spots 
of  Wales  and  the  Scottish  Highlands.  The  writer 
of  a  long  article  on  Perthshire  iiusbandry  in  the 
Fuin«r*a  Magasine^  aawrts,  tiiat  the  peenliar, 
pungent,  aromatic  flavour  which  originated  and 
temporarily  maintained  the  celebrity  of  ewe-milk 
cheese,  was  derived  fiom  the  intermixture  of  the 
groseeet  impozltieB  In  tho  not  of  aiilking. — Goat- 
milk  cheese  was  also,  for  some  time,  in  vogue; 
but  it  has  phared  the  fate  of  ewe-milk  cheese; 
and  it  prol»tbly  owed  its  temporary  oelebritj  to  a 
yerj  nmilar  eirase. 

Cheese  Is  manufactured  from  potato^  and  enii> 
dlfd  milk  in  Thuringia  and  part  of  RfiTony,  and 
is  said  to  be  of  very  fine  quality.  A  brief  notice 
of  the  method  of  making  it  appeared  in  n  IVench 
periodical  in  1629,  and  is  thrice  copied  into  the 
Quarterij  Journal  of  Ag"'"iilture,in  respectively 
1831, 1838,  and  1642.  "  After  having  collected  a 
qoaatity  of  potatoes  of  good  quality,  giving  the 
preference  to  the  large  white  kind,"  says  this 
notioa^  **the/  are  boiled  in  »  caldron;  and  after 


becoming  cool,  they  are  peeled  and  reduced  to  a 
pulp,  either  by  means  of  a  grater  or  a  mortar. 
To  five  pounds  of  this  pulp,  which  ought  to  be  as 
equal  as  possible,  it  edited  a  ponnd  of  sour  milk, 
and  the  necessary  quantity  of  salt.  The  whole  is 
kneaded  together,  and  the  mixture  covered  up 
and  allowed  to  remain  for  three  or  four  days,  ao- 
oording  to  the  aeaion.  At  the  end  of  thia  timo, 
it  is  kneaded  again,  and  the  cheeses  placed  in 
little  baskets,  where  the  superfluous  moisture  is 
allowed  to  escape.  They  are  then  allowed  to  dry 
in  the  ahade,  and  placed  in  lajeta  in  laige  pola 
or  vessek,  where  they  most  remain  for  fifteen 
days.  The  older  these  cheeses  are,  the  mon  their 
quality  improves.  Three  kinds  of  them  are  made  i 
tim  firat,  which  is  the  moat  common,  ia  omde 
cording  to  the  proportions  above  indicated  ;  the 
second,  with  four  parts  of  potatoes,  nnd  two  parts 
of  curdled  milk ;  the  third,  with  two  (^arts  of 
potatoes,  and  font  parte  of  oow  or  ewa  milk. 
These  cheeses  have  this  adTantaga  over  eveiy 
othor  kind,  that  they  do  not  engender  worms, 
and  keep  fresh  for  a  great  number  of  years,  pro- 
vided they  are  placed  in  a  dry  sitnation,  and  in 
well-closed  Teasels.**  See  the  articles  Casrvx, 
CHBBSE-PaESs,  Creese- Maooot,  Milk,  Wnrr, 
RaffRST,  Cow,  and  Daibt. — AitorCt  Trealite  on 
Dairy- ffutbaneby.^Wkid^iEmay  on  CSWew-CW- 
ouring. — ffollaneT*  AgrievUun  of  Cheshire. — Ful- 
ler^s  Worthier. — Davis'  Survey  of  WUtshivf — -Com- 
munication* io  Ute  Board  of  Agriculture. — The 
Bath  Papers. — The  Farmer* tMayazine. — The  Quar- 
terly Journal  of  Agriculture.  — Tratuactions  of  the 
Highland  Society. — The  Marfozine  of  Domestic  Eco~ 
iwmy.  —  Hunter^*  GeorgicaL  Essays. — MarthedVe 
County  Report*. — BhanCt  Book  of  the  Fami. — 
Knoviei^  JShde^t  Farmer^*  ArtSet. 

CHEESE-CLOTHS.  Large  napkins  or  iovrfih 
for  enveloping  the  cheese-curd,  preventing  its 
immediate  contact  with  tbe  cheese-vat,  and  im- 
biMng  its  ezpreariona  of  whey,  dvring  tiia  pro- 
cess of  consolidation  in  the  cheese-press.  Many 
are  of  home  -  manufacture ;  and  all  should  be 
strong,  bibulous,  of  open  texture,  and  of  iiuen 
fikbrio. 

CHEESE-FLY.   See  CnEESE-MAoaor. 

CHEESE-KNIFE.    See  Citrrpn 

CHEESE-LIP,  A  bag  in  which  dairywomea 
prepeze  and  keep  rennet. 

CHBESE-MAOGOT.  The  larva  of  a  species  of 
dipterous  insect,  of  the  piophila  genus.  This  ge- 
nus comprises  five  or  six  known  Briti^  spcdee. 
Ita  antamua  are  thrae-jckited,  and  are  inaertad 
in  a  eafity  in  the  front  of  the  face ;  its  two  palpi 
are  fleshy,  davate,and  pubescent ;  its  lip  is  large 
and  fiediy;  ita  head  is  nearly  globose;  its  eyes 
are  renola  and  rather  amall;  ita  thorax  ia  nearly 
quadrate;  ita  Boutellum  is  triangular;  and  its 
wings  are  transparent,  and  have  about  twelve 
perfect  cells.  The  species  which  produces  the 
cheese-maggot,  Piophila  ocuei,  is  abont  two  linea 
in  length;  its  body  is  greenish-black,  pmi  m  th, 
and  shining;  the  front  of  ita  head  ia  reddish-yel 
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low;  it  Ihighs,  at  the  biie  t&d  t]i«  npex,  are 
MhreooB  yelluw ;  its  tibiss  are  deeply  oobreoiM  ; 

its  nnterior  tarn  tire  bl&ck,  and  the  others  ochr©- 
otis ;  and  its  wings  are  clear,  iridescent,  and 
slightlj  tinged  at  the  baM  wHh  ratt-ookur.  The 
female,  by  means  of  her  ovipoeltor,  places  her  eggs 
deep  in  the  holes  and  fis*?nre5  of  cheese.  The  ' 
larva,  cheeaeHmaggot,  hopper,  or  jumper,  is  pale, 
•omewhat  traiiifM«iit»  and  ft«e  fttnn  bidn ;  and 
it  has,  in  front,  two  ttiong  mandibles  resembling 
ckw?,  and,  in  rear,  some  projecting  points  which 
enable  it  to  vindicate  its  popular  name  of  jumper. 
**  TheM  maggots,"  says  Kirby  and  6penoe*a  Intro- 
duction to  Entomology,  haf*  long  Imma  cele- 
brated for  thf>ir  saltatorial  powers.  They  effect  i 
their  tremendous  leaps — laugh  not  at  the  term, 
for  they  are  truly  to  when  oonipaNd  fdtii  what 
human  foroa  and  aciUI^  oan  aeeomidiah — in 
Tifi-arly  the  same  mnnner  as  salmon  are  stated  to 
do,  when  they  wi^  to  pass  over  a  cataract,  by 
taking  their  tail  in  theiv  month,  and  letting  it 
go  suddenly.  When  it  prepam  to  leap,  our  lar- 
va first  erects  itself  up<m  it?  nntT^,  and  then, 
bending  itself  into  a  circle  by  bringing  its  head 
to  its  tail,  it  pushes  forth  ita  nnguiform  mandi- 
bles, and  fixes  them  in  two  cavities  in  iti  anal 
tubercles.  All  being  thu3  prepr»rrd,  it  next  con- 
tracts its  body  into  an  oblong,  so  that  the  two 
halves  are  parallel  to  each  other.  Thie  done,  it 
lets  go  its  hold  with  eo  violent  a  jerk,  that  the 
Bound  produced  hy  its  mandibles  can  be  rendily 
heard,  and  the  leap  takes  place.  Swammcrdum 
saw  one,  whose  length  did  not  exceed  the  fourth 
part  of  an  indi,  jnmp  in  this  manner  out  of  abos 
eix  inches  deep;  which  is  ns  if  a  man.  pix  feet 
high,  should  raise  himself  m  the  air  by  jumping 
144  feet."  When  cheese-maggots  are  numerous 
in  a  aiieeae,  they  rapidly  destroy  it,  both  by 
CTTimblin^  it  into  minute  particles,  and  by  shed- 
ding upon  it  ;i  corrosive  and  putrefying  liquid; 
but  they  may  easily  be  duslruyed,  either  by  ez- 
podng  it  to  a  pretty  strong  heat»  or  by  pinnging 
it  in  such  a  medicated  bath  as  will  kill  them 
without  altering  its  own  sul>stan:*c  or  flavour. 

CllEESE-MiTJS.    A  very  imiiute  apterous  in- 
sect, of  Um  aoams  genna.  It  is  so  small  as  to  be 
very  nearly  microscopic ;  it  accumulates,  in  great 
multitudes,  upon  dry  decayed  cheeses  ;  and,  by 
an  extraordinary  perversity  of  taste,  it  consti- 
intee,  in  the  estima;Uoii  of  many  gonmands^  a 
i  grand  recommendation  of  the  putrid  caseous 
'  masses  which  it  ovemins  nnd  inhabits.    How  it 
gets  into  cheeses,  is  not  known.   A  colony  of  it, 
aa  seen  through  a  powerftil  miaraseope,  are  in* 
tCTCsting  oli^ects  of  both  curious  and  scientific 
observation;  biit  how  they  can  be  pleasant  sub-  i 
j  jeote  of  human  mastication,  or  desirable  tenants  ' 
of  tiie  hnman  stomaA,  none  bnt  gonraianda  are 
i  able  to  oonomva.  An  eminently  disgusting  cir- 
I  ciini'itanoe  is,  that  their  eTcrements  constitute 
',  the  hue  brown  powder  which  the  eaters  ut  de- 
'  cayed  oheeee  so  particularly  idish.  A  dheeae- 
I  onto  ims  eight  legs ;  and  between  two  daws,  on 


CH££SjB-PiiESS. 

the  ibfemost  four  of  ^sas^  is  n  long^adted  VMi- 

cle  which  possesses  great  capacity  of  inflatioa  j 
and  contraction.    Whon  the  mite  n^in  duwn  its 
foot,  the  vesicle  inflates ;  and  when  the  creature  . 
lifts  ttp  its  loot,  the  veeiole  oontracta.  !■ 
OHBB8B-PBB8S.    A  amehine  for  tMkg  \\ 

'  the  comprc'^'iioTi  of  chc?PSP3,  and  f^rrin^  fr^m  . 
them  the  remains  of  their  whey  while  in  the  , 
cheese  vat  A  great  effil,  hi  Hw  aimplasl  aai  , 
most  primitive  cheese-presses,  is  tlm  imposing  oC  I 

Buddcn,  ffiroible,  and  maximnm  prr^xurr.  and  the  [ 
consequent  forcing  out  of  portions  of  fatty  juict^ 
the  retention  of  wUcii  adds  both  ricfeDMsa  ef  fla- 
vour and  highnwB  of  pnoe ;  and  n  nrmaeiisrsMs  I 

fvil,  in  even  eomo  of  the  newer  nnd  more  im- 
proved machines,  is  the  unequal  disthbuttoa  of 
the  pressure,  and  the  oonsequent  want  of  inl- 
formity  in  the  taitnra  of  tiie  oiieeSBL  Tim  van-  , 

etios  of  cheopo-prc^ges  are  very  numerous ;  and 
some  of  these  varieties  are  in  extensive  uae ;  but 
all,  the  ancient  as  well  as  the  modmi,  may  be 
satisfactorily  refinted  to  five  types. 

The  simplest  and  oldest  kind  of  cheese-prea  is 
a  long  timber  lever,  so  adjusted  aa  either  to  im-  [  | 
pose  the  weight  direct  upon  the  dieese-vat,  or  to  i 
let  the  latter  be  placed  between  the  weight  and 
the  fulcrum.    The  end  of  the  lever — in  modes  of 
adjustment  which  may  still  be  seen  exemplified  . 
upon  cottier-fimns,  or  the  farms  of  remote  di^  ! 
trieto--is  fixed  somelinMB  in  a  hole  in  the  wall*  | 
sometimes  to  a  bolt,  and  somf'times  in  the  trunk  ^ 
of  a  tree;  and  the  sinker  forma  the  fulcrum, 
while  two  or  three  undressed  stones,  placed  on 
the  other  and  of  the  lever,  oonatitnte  the  wsigbl 
A  second  kind  of  cheese  prc?s  has  a  large 
squu^  stone  suspended  by  a  screw,  between  the 
side-posts  ui  a  timber-frame.    The  cheese-vat  is 
plaeeddiraoay  beneath  the  steoe;  andthelOler 
ia  lowered  upon  the  sinker,  or  returned  to  its 
former  position,  by  respectively  the  turning  and 
the  re-turuing  of  the  screw.    During  the  inter- 
vals of  the  maoUne  being  need,  n  small  Uoek  ef  ; 
timber  is  placed  beneath  the  stone,  to  sustain  its 
weight,  and  to  prevent  the  screw  fr'>m  being 
strained.  This  kind  of  cheese-press  may,  by  good 
management,  be  so  ooastraoted  aa  to  elleotbadi 
equal  and  graduated  pressure ;  but,  in  general,  it 
imposes  the  whole  weight  at  once,  and  is  consi- 
derably liable  to  make  au  over-pressure  on  oo« 
eide. 

A  third  kind  of  cheese-press  consists  of  two 
perpendicular  side-posts,  a  fixed  cro5>  beitm  oa 
the  top,  a  moveable  crose-beam  parallel  to  that 
on  the  topk  and  two  aerewa  saspending  the  hittf 
beam  npttt  the  former,  and  working  it  up  or  dowa 
I  as  required.    The  che^ae-vat  is  placed  n^m  the 
:  lower  beam,  and  screwed  up  into  compressioo 
against  the  upper  beam.  Tide  meebaniim  aaf  ; 
seem  to  secure  graduation  and  equal  diffusion  of  , 
pressure  ;  but  it  can  rarely,  if  ever,  be  depended 
on  for  perfect  working  throughout  any  consider-  , 
aUe  period,  and  mnst  be  ngarded  ae  veiT  littit 
sttperior  to  the  aeoond  kind. 
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A  fourth  kind  of  cheesc-preas  consiuta  of  a 
fnmt  of  catl-inm ;  utiMd  inm-plat«  for  Noeiving 
and  retaining  tba  dtXW  vat ;  a  moveable  iron- 
plate  for  prvsaiag  upon  the  sinker  of  thp  cheese- 
I   vat ;  a  perpendicular  piston  fixed  into  the  move- 
1   able  plate,  and  pronded  over  ito  middle  and 
upper  part  with  a  rack ;  a  pinion  and  ratchet- 
wheel,  for  working  in  the  rack,  and  elevating  or 
lowering  the  piston ;  a  malleable  iron  lever,  three 
feet  in  length,  and  grooved  in  Mreral  pl«eet  on 
the  upper  tide,  to  hold  the  ring  of  the  weight, 
and  to  lesson  or  augment  the  power  of  the  ma- 
chine in  the  proportion  of  the  weight's  distance 
from  the  ratehet-whoel ;  and  a  winoli4uHidle,  on 
the  side  opposite  to  the  iron  lever,  to  torn  the 
!  axis  of  the  pinion,  and  apply  the  whole  power  of 
I  the  machine.   This  press — «'f  which,  as  made  by 
I '  the  Shott'e  Iron  Company,  a  drawing  is  given  in 
;  PtaH  XV^  Fig.  8— it  exceedingly  eiFeetivt,  and 
;  possesses  the  advantage  of  giving  any  amount  of 
pr^uro  which  may  be  required,  and  of  applying 
I  this  either  quickly  and  easily,  or  dowly  and  more 
powerfully  to  suit  the  conclnaion  of  the  operation. 
A  fifth  kind  of  cheese-press  is  known  by  the 
I  epithet  pneumatic^  and  was  invented  in  1833  by 
Sir  John  Bobison.  "  This,**  saya  the  brief  no- 
I  tice  of  it  in  the  Catalogue  of  the  Highland  So- 
I  cieiy's  Museum,    is  an  ingenious  and  successful 
I  application  of  science  to  a  homely  process.  The 
I  cuid,  which  is  to  be  freed  of  its  whey,  is  put  into 
'  the  ibrnii  npon  a  permeable  bottom.  The  tSx- 
pump  is  then  worked  to  produce  a  partial  vacuum 
in  the  receiver,  when  the  atmospherical  pressure, 
'  acting  on  the  curd,  exerts  a  gentle  and  uniform 
foroo,  whioh  eauasa  the  whey  to  deioend  into  the 

j  recipient  below.  Cheese  prepared  by  this  pro- 
cess is  found  to  V)e  superior  to  any  made  in  the 
common  way." — DoifWi  llu^nde^. — Lawt  EU- 

i  menu  of  Affrictiltitrtir-'Tnauaaioiu  €f  tht  Hiph^ 
land  Societif.^CcUajlogue  of  tht  Ilijhfaiid  Sociefft 

I  MuKum. — T/ti  Quarterly  Journal  of  A gricvf^nrf. 

I     CHEESE-R.4CK.    A  swing-frame  for  drying 

'  and  turning  cheeaoa.  Sao  the  arUda  CBaaai. 
CHBBSI£-EENNET.  Sea  Baoatftaw  and  RtM- 

.  SET. 

:     CHEESE -VAT,  or  CuisasKL.    The  vessel  for 
oontaining  the  prepared  ourd  daring  tiio  pffooan 
I  of  ita  oompfei^n  into  cheese  in  the  cheese-press. 
'  Its  size  and  form  necessarily  vary  according  to 

I  the  desired  size  and  form  of  the  cheese.  The 
'  ooraaaon  oheeae''vat  ia  a  Tsty  atrong  miniature 

I I  tub,  with  little  or  no  interior  taper,  built  in 
'   staves  of  elm,  and  very  strongly  hooped.  Its 
I  bottom  is  thick,  and  is  pierced  with  holes  to  per- 
I  mit  the  eaoapa  of  the  oxpfaiaad  wh^;  and  ita 

top  is  exaotly  fitted  with  a  atronfe  crea»  donblad, 
i  wooden  cover.  The  cheese- vat  commonly  used 
j  in  Cheshire  and  some  other  districts,  is  made  of 

tin. 

CHEIMATOBIA.    See  Moth, 
'     CHEIRANTHUS.  WALLKr^owrn. 
I     CHEIROSTEMON.  An  interesting  and  beau- 
i  I  tiful  tropical  treoj  of  tba  bombax  tribe.  It  oon- 
il  1-  


stitutes  a  genus  of  itself,  and  takes  for  its  speci- 
fic designation  pUOanoHn.  Ita  ganerio  naato 
alludes  to  the  resemblance  of  its  stamens  to  the 
human  hand ;  and  its  specific  name  alludes  to 
the  similarity  of  its  growth  and  appearance  to 
thoaa  of  the  plana-trao.  Its  popular  name,  ao  far 
aa  ii  liaa  one^  aUudea  alaa  to  the  form  of  ita  sta- 
mens, and,  in  the  language  of  its  native  country, 
signifies  '  the  hand-tree.'  Its  full-grown  stem 
la  about  tho  thiekneai  of  a  man*a  body,  and  about 
the  baifl^t  of  80  feet ;  its  branches  are  nnmtruus, 
close,  !\nd  horizontal,  constitute  in  the  aggregate 
an  imposing  compact  head,  and  aro  b^t,  toward 
their  extremity,  with  a  profodon  of  short,  fown- 
coloured  hairs ;  its  leaves  are  otM^ate,  serrated, 
s'l^^litly  Kf^vcn  I'ibed,  richly  green  above,  fawn-col- 
ouredly  hairy  below,  and  six  or  eight  inches  long; 
ita  flowara  iqipear  at  the  anda  of  tho  branehoi, 
and,  thoy^  apetalous,  have  a  large,  bright  red, 
fleshy,  angular,  fivc-lobed,  campanulatc  calyx, 
and  a  very  curious  and  imposing  set  of  stamens, 
ftmning  oomlnnedly  aoulumn,  and  forking  at  the 
top  into  five  processes  similarly  disposed  to  the 
parted  aucl  curved  tinp;;  rg  of  the  human  hand; 
and  its  fruit  is  a  large,  h ve-ceUed,  woody  capsule, 
containing  in  each  cell  from  19  to  20  seeds.  A 
single  tree  of  Cheirostemon,  near  the  town  of 
Toluca  in  Mexico,  has  long  been  held  in  super- 
stitious veneration  by  the  Mexicans,  and,  till  of 
late,  was  generally  believed  by  them  to  be  the 
only  indi^ual  of  its  species  in  existence,  and 
appears  to  be  much  older  than  the  date  of  the 
conquest  of  America.  But  the  plant  was  propa- 
gated from  outtiogs  in  the  Botanic  Garden  of 
Hezioo  in  1801 ;  it  waa  iatroduead  to  Britain 
from  New  Spain  in  1S20 ;  it  has  now  become  not 
uncommon  in  our  hothouse  collections;  and  it  is 
known  to  grow  abundantly  in  the  native  forests 
of  Onatemala. 

CHELTDONIUM.   See  Celaxdlsb. 

CHELONE.  A  genus  of  very  beautiful  her- 
baceous plants,  of  the  figwort  tribe.  Six  species, 
all  pwroniai- rooted,  and  five  of  tliem  quite 
hardy,  hare  been  introduced  to  Britain  from 
various  parts  of  North  America  ;  and  one  of  them 
grows  to  the  height  of  about  7  feet,  and  each  of 
the  otbara  to  the  height  of  about  4  feet.  The 
smooth  species,  Chdone  glabra^  though  far  from 
being  the  prettiest,  is  the  longest  and  best  known, 
and  was  introduced  in  1730.  Its  root  is  decur- 
rent  and  thiokojointed ;  ita  sterna  aro  amooth  and 
channelled ;  its  leaves  are  produced  in  sessile  and 
opposite  pnirs  at  the  joints,  and  are  ?>\  inches 
long,  and  about  three-quarters  of  an  iuoh  broad 
ftt  tha  baaa,  and  diminiih  gradually  in  braadtli 
from  tha  haaa  to  a  point  at  the  top ;  its  flowers 
are  white,  monopetalous,  tubular,  very  similar  in 
shape  to  the  flowers  of  foicglove,  and  appear  from 
August  till  October;  and  ita  fruit  hi  an  o^  cap- 
sule, full  of  white,  roundish,  compressed  seeds. 
The  colours  of  the  flowers  of  the  other  species  aro 
purple,  scarlet,  pale  red,  and  combinations  of 
aeariat  and  oraoga.  Bight  or  aina  ipaoiaa  of  the 
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hand£oino  and  well -know  a  genus  penUtemoa 
U9  ueigiMd  by  Bome  botti^tto  to  the  gaum  die- 
lone. 

CHEN0P0DIT71H,  —  popularly  Goosefoot.  A 
large  genus  of  apetalous  plants,  forming  the  tjrpe 
of  the  satnnl  order  ehenopodiiB  vt  ohenopodi- 
acesB.  The  genus  itself  will  be  noticed  under  the 
word  Ooo<»EFOOT.  The  order  chcnopodisB  com- 
prises within  Great  Britain,  either  as  weeds  or 
M  ouItiTated  i^nti^  about  100  hardj  heriNweout 
•peeiety  6  or  7  bardj  ligneous  species,  about  30 
greenhouse  species,  and  8  or  9  hothouse  species ; 
and  those  are  distributed  among  the  genera 
cbenopodiam,  eelaola,  atriplex,  blitam,  bete, 
spinacea,  ceratocarpus,  salicornia,  galenie,  and 
thirteen  others.  All  the  species  have  small, 
green,  herbaceous,  apetalous  flowers,  a  small 
Bomber  of  etamens,  one-odled  membnuioai  frait, 
and  soft,  suconlenti  unstipnlate  leaves.  They 
differ  from  the  sppcioR  of  Amarantaccft*  in  not 
having  their  flowers  coloured  and  enveloped  in 
nembraDoiie  braete,  and  fnm  tboee  of  Pblygon- 
acete  and  Urticeac  in  not  having  any  stipules ; 
l)ut  th'\v  nre  fii«iinguishable  from  all,  and  espe- 
cially from  AinarantacesB,  much  more  by  their 
liabit  tban  by  any  artificial  ohamcter.  Some 
bave  a  fetid  imell ;  almoet  all  have  a  eoarse, 
rank,  weedy  appearance ;  very  few  can  be  re- 
garded as,  even  in  a  subordinate  sense,  ornamen- 
tal plants;  and  a  remarkably  large  number  are 
naeftil  for  aonie  one  or  other  of  many  economieal 
purposes.  The  roots  of  the  beets  are  cultivated 
for  boilings,  for  pickling,  and  for  the  manufacture 
of  sugar ;  the  leaves  of  the  beets  are  esteemed  as 
eecttlentB  and  for  fonifie ;  the  leavee  of  tj^jnaoeae 
and  of  many  chonopodiums  arc  eaten  as  spinach  ; 
the  Quinoa  plant  is  said  to  be  as  important  to 
the  Peruvians  as  wheat,  maize,  and  potatoes  are 
to  Europeans;  the  atliolae,  the  laliooniiai,  the 
anabases,  the  salt-marsh  chenopodiums,  and  many 
species  of  atriplex,  yield  a  very  large  produce  of 
soda  i  one  chenopodium  is  a  vermifuge ;  several 
chcnopodinms  are  tonice  and  aatispasniodics ;  one 
atriplex  is  an  emetio ;  and  not  one  apedes  of  the 
order,  so  far  as  is  known,  posse^es  any  delete- 
rious property.  The  Chenopodess  are  thus  re- 
markable for  oombining  naitineie  of  habitat  and 
ugliness  of  appearance,  with  an  extraordioaiy 
amount  and  diversified  range  of  utility. 

CHERIMOYER^  — botanically  AnoTia  Cheri- 
molia.  A  tropical  frnit^ree,  of  tlie  aame  genus 
as  the  custard  apple.  It  is  a  native  of  Peru,  and 
of  other  parts  of  tropical  South  America,  and 
was  introduced  to  Britain  in  1739.  Its  stem  is 
lofty  and  masriTe  in  ita  natlw  country,  but  sel- 
dom grows  higher  than  between  12  and  18  feet 
in  Britain  ;  its  leaves  are  large,  bright  green, 
oval,  and  pointed  at  both  ends ;  its  flowers  are 
solitary,  brown,  and  fragrant,  and  appear  tn  Jnly 
and  August ;  its  fruit  is  oblong,  8<»ly  on  the  out- 
side, of  a  dark  pnrple  c<)lonr  when  ripe ;  and  the 
flesh  of  its  &uit  is  white,  soft,  sweet,  mixed  with 
aeveral  ooffee-ooloured  seede^  and  held  in  higher 


esteem  by  the  Creoles  of  Peru  than  that  of  mj 
other  flniit  of  their  oonntij. 

CHERLERIA.  A  genus  of  ornamental  plan'?. 
of  the  carnntion  tribe.  The  sednm-like  speciti. 
C,  tedoides,  i&  a  herbaceous,  low-grow mg,  ptirea- 
nial-rooted  native  of  the  nonntiuaa  of  the  Scot* 
tish  Highlands.  Its  flower  has  a  yellow  snd 
white  colour,  and  appears  in  Ju^  and  AsfOiL 
Five  other  species  are  known. 

CHERRT<BnD).  See  BnMJassaT. 

CHERRT-LAUREL.   See  Lacrku 

CriERRY-TREE,— botanlcally  Ceramg.  A  g^ 
nus  of  fruit  and  ornamental  tretrs,  of  the  rosace- 
ooa-ilowerad  tribe*  A  ganeral  iriear  of  the  genu 
ie  i^Tto  nnder  the  ^rd  CmABoa;  and  two  or 
three  prominent  species,  including  a  number  of 
varietiefi,  will  be  found  noticed  in  the  artidei 
Bian-OimnT  and  Lauaaib  We  shall  notie^  in 
the  present  artidc,  only  a  letr  of  the  qMoei 
which  are  more  strictly  known  as  cherrr-trcfs; 
and  then  take  a  comprehensive  view  of  the  vaii- 
etiee  and  economy  of  audi  dMRj-tnes  as  ais 
c  ultivated  for  their  fruit. 

The  Mahaleb,  or  perfimrd  rherrv-troe,  Cerami 
Mahal^y  is  a  native  of  Austria,  Switzerland,  and 
the  north  of  Europe,  and  iraa  iatradneed  frna 
the  first  of  these  eonntvics  to  Britain  in  1714 
It  is  a  handsome  small  tree,  and  ha?  a  frequent 
place  in  shrubberies  and  parks  as  an  ornamental 
plant,  but  does  not  rank  as  a  cultivated  frait- 
tree.  Ita  atom  usually  attains  a  hdg^  ef 
tween  10  and  20  feet ;  its  branches  arc  covered 
with  a  smooth,  whitieh-grey  bark ;  its  leaves  are 
small,  oval,  and  ludd  green,  and  stand  alter- 
nate^ OB  the  Inaaeiiea;  and  Ita  lioweta are  white, 
and  bloom  in  April  and  May.  Its  fruit  is  preci 
ily  eaten  by  birds  ;  and  its  timber  always  emiti 
an  agreeable  fragrance,  and  is  much  esteemed  bj 
eabinet-makera,  partieuhrly  in  France.  Ihe 
timber,  and  not  any  property  of  the  living  plant, 
is  alluded  to  in  the  popular  name  of  "  perfumed 
cherry-tree." — Two  thoroughly  established  vari- 
eties of  the  fibhaleb  are  now  wdl  known  in  the 
public  nurseries,  and  recognised  1^  systematic 
botany, — the  yellow-fruited,  C.  frucbtrJUmf^ 
and  the  broad-leaved,  C.  M.  laiijulia. 

The  ground  cheiry-tree,  Ceratnu  MoBtiiwiwwM, 
is  a  native  of  central  and  eastern  Europe^  and 
was  introduced  to  Britain  from  Austria  near  the 
close  of  the  16th  century.  It  is  a  deddoooi 
shrub,  of  from  4  to  8  or  9  feet  in  hdght ;  and  ia 
enltiivaled  solely  for  ornament.  Its  bnuiehes  are 
numerous  and  horizontal,  and  they  «pread  cnt 
on  all  sides,  and  are  very  subject  to  droop  to  the 
ground,  and  there  strike  root  in  die  nanaer  of 
stolons  or  layers ;  its  leaves  are  lottg^  aarrow,  ea> 
tire,  very  ptnooth,  siniilnr  in  npywxrance  to  thf 
leaves  of  some  kinds  of  willows,  light-green  above, 
and  Uindi  or  sea-green  bdow;  its  lloweta  aie 
diaped  Uke  thoee  ef  the  oMumon  cherry,  but  sie 
smaller,  and  ^ow  on  slender  footstalV?,  in  groups 
of  two,  three,  or  four,  irom  the  jomts  of  the 
branohes;  and  Ita  fruit  resembles  that  ef  the 
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Rinall  wild  cherry-tree,  but  has  a  bitterish  flavour. 
—The  dwarf  species,  Cerasus  pumiltij  introduced 
firam  NorCb  Ameriea  about  the  middle  of  lest 
c  ntury,  ia  cl  *?  'ly  similar  in  appearnncc  and 
habit  to  the  ground- cherry,  but  seldom  attains 
more  than  onu-fuurlh  of  its  height. — The  pros- 
trate dierrj'tree,  Otranu  prottraUtt  intiodttoed  in 
1802  from  Crete,  15  a  sliglitly  tender,  quite  pro- 
cumbent, pink-flowered,  ornamcntril  plant,  of  sel- 
dom more  than  about  a  lout  in  height. — The 
Japftn  oherrj-tree,  Oereuiu  Jap&nica,  introdiiced 
in  1810  from  Japan,  is  a  very  handsome,  low- 
growing,  pink-flowered  shrub,  of  usually  between 
two  and  four  feet  in  height ;  and  it  comprises  a 
norma!  variety)  a  double  varietj,  and  a  CSiineae 
Tariety, — the  second  caUed  C.  j.  muUiplex,  and 
the  third  introduced  about  12  years  ago,  and  fre- 
quently confounded  with  the  normal  pbnt. — The 
pigmy  cherry-tree,  Catmt  pygrma^  introduced 
about  S4  years  ago  from  North  America,  is  an 
ornamental  shrub  of  seldom  more  than  4  feet  in 
height. — Several  other  species,  particularly  the 
peedi-IeaTed,  the  deprened,  the  winter  black 
choko,  and  the  Chicasaw  plum,  axe  axaall,  orna- 
mental shrul  s.~all,  like  the  common  cherry- 
tree,  carrying  white  flowers  about  the  end  of 
spring. 

The  bird*e  corone  cherry-tree,  Cerattu  avium, 
is  a  large,  deciduous,  native  timber  and  fruit  tree 
of  England  and  of  northern  continental  Europe. 
Its  etem  ia  maaaiv^  and  commonly  eoaxe  to  the 
height  of  abont  AO  feet ;  its  branches  are  so  nu- 
merous, Fprcading.  and  relatively  adjusted,  as  to 
constitute  a  very  noble  dendritic  head}  its  leaves 
have  an  ovately  lanceolate  outline,  and  are  downy 
noderncath ;  its  flowers  arc  produced,  in  sessile 
umbels,  from  the  sides  of  the  branches,  and  ap- 
pear rather  later  than  those  of  the  cultivated 
cherry-trees ;  and  its  fruit  is  small  and  red,  and 
lipcne  late  in  autumn.  Treea  of  thia  species  are 
very  elegant  in  the  forest ;  yet  they  are  seldom 
or  never  planted  by  the  proprietor,  partly  because 
they  readily  propitgate  themselves,  and  partly 
because  thdr  fruit  olTers  a  poiverftil  temptation 

to  children  to  break  the  Irnnches  of  the  trees, 
and  dnmage  the  surrounding  grounds.  The  wild 
cherry  grows  well  on  either  prime  soil  or  ex- 
ceedingly Iwd  aoil ;  but  it  attains  ita  laigeat  siae, 
and  bears  its  greatest  loads  of  fruit,  on  a  loamy  soil 
incumbent  upon  a  fine  sandy  gravel.  Its  timber 
hai  a  fine  grain,  and  a  colour  somewhat  resem- 
bling that  of  mahogany ;  and  it  Is  held  in  mudi 
esteem  by  our  cabinet-makers,  and  is  extensively 
used  for  doors,  window-shuttci^,  and  various  ar- 
ticles of  furniture. — Three  varieties  of  this  spe- 
«iea  an  coltiTated  Ibr  tbdr  fruit,  or  as  grafting 
Stodka  <tf  fine  cultivated  varieties,  or  as  types 
whence  some  of  these  varieties  have  sprung, — the 
common  wild,  C.  a.  tjflvtstris,  a  native  of  the 
woods  of  Britain,  usually  about  60  feet  higfa^ — 
the  long  purple-fruitedt  C.  «  )nacrocarf)a,  a  na- 
tive of  Switzerland,  usually  about  .00  feet  high, — 
and  the  pale  or  white  and  red  fruited,  C.  a.jpal- 


lida,  also  a  native  of  Switzerland,  usually  about 
20  feet  high.  A  double-flowered  and  merely  or- 
namental variety,  C.  a.  mvUiplesr,  ia  likewise  well 
known  in  shrubberies  and  parks,  but  seldom  at* 
tains  a  height  of  more  tliau  1  j  or  10  feet. 

The  common  cherry-tree,  or  aggregate  type  of 
the  numerous  varieties  which,  additional  to  those 
of  the  liir  l's  corone  cherry-tree,  arc  cultivated  for 
their  I'ruit,  may  be  regarded  as  constituting  cither 
oue  species  or  four  species,— one,  under  the  name 
of  GmuM  vul<furi§f  or  four,  under  the  namea  of 
C.  temperjloreng,  C.  Juliai\a,  C.  duracina,  and  C. 
caproniana.  One  of  its  vnrietic?,  bearing  a  black- 
coloured  fruit,  grows  wild  in  England,  and  com- 
petes with  C.  amum  in  the  utility  of  its  timber, 
and  has  sometimes  been  regarded  as  the  type  of 
the  whole  group.  But  all  the  four  divisions,  or 
four  species,  may  be  summarily  regarded  as  na- 
tives of  almost  all  the  milder  parts  of  Europe, 
and  as,  for  the  most  part,  attaining  a  height  of 
about  20  feet ;  and  though  they  posseM  very 
discernible  properties  of  mutual  distinction,  not 
only  from  one  another,  but  in  each  of  their  nu- 
merous varieties,  they  aggregately  constitute  an 
object  too  well  known  to  require  any  description, 
and  too  full  of  beauty  in  at  once  foliage,  flower, 
and  fruit,  to  escape  the  observation  of  any  of 
our  population  except  babes  and  iuiuts.  "  Were 
cherry-trees  scarce,  and  with  much  difficulty 
propagated,"  remarks  Uanbury,  *'  every  man, 
though  possessed  of  a  single  tree  only,  would 
look  upon  it  aa  a  treasure.  For,  besides  the 
charming  appearance  these  trees  have,  ^\hen  be- 
snowed,  as  it  were,  all  over  with  bloom  in  the 
spring,  can  any  tree  in  the  vegetable  tribe  be 
conceived  more  beautiful,  striking,  and  grand 

than  a  well-grown  and  healthy  chtrry  tree,  at 
that  period  when  the  fruit  is  ripe  i  "  The  double- 
flowered  variety  of  the  wild  species,  C.  avium 
multiplex,  and  the  thoroughly  double^flowered 
variety  of  the  hautbois  species,  C.  caproniana 
mu/ft/>/^,  are  especially  and  even  most  brilliantly 
beautiful  The  flowers  arc  produced  in  large  and 
noble  clusters;  and  ail  are  vefy  large,  and  aa 
double  as  garden  roses ;  and  they  stand  on  long 
and  slender  footstalk.s,  so  .as  to  give  the  branches 
an  appearance  of  being  sheeted  over  with  beauty, 
and  yet  possessing  an  air  of  ease  and  flt«edom. 
"  They  .ire  of  a  pure  white,"  remarks  Marshall, 
"  and  the  tree?  are  profusely  covered  with 
them,  as  to  charm  the  imagination.  Standards 
of  theaa  trsea,  when  viewed  at  a  distance,  have 
been  compared  to  balls  of  snow ;  and  the  nearer 
we  approach,  the  grater  pleasure  we  receive. 
These  trees  may  be  kept  as  dwaris,  or  trained  up 
to  standards ;  so  that  there  is  no  garden  or  plan- 
tation to  whidi  they  wiU  not  be  suitable." 

While  all  the  typos  of  our  cultivated  fruit 
cherry-trees  grow  wild  throughout  the  greater 
part  of  Europe^  the  first  la^se-fruited  variety 
which  came  into  general  cultivation  is  said  to 
have  grown  in  the  vicinity  of  Ceraiius,  a  tuwn  of 
Pontus  in  Asia,  and  to  have  been  introduced 
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ih«noe  to  8afop0^  Henoe  ibe  Q»edfic  luune  of  the 

cherrj-tree,  when  it  ranked  in  old  Bjstematic 
botany  as  a  ppccicg  of  plum-tree  under  the  desig- 
nation of  Frunm  centaur;  and  hence  also  the 
generic  name  bf  which  all  torts  of  dimy-trees 
are  designated  in  modern  botany.  Tho  lyrtema- 
tically  rccognifcd  frnit-trec  varieties,  according 
to  Loudon's  Ilortus  Britannicus,  are  a  shrubby 
bastard-oherry  species,  €.  paeudo-temtUB,  intro* 
duced  in  1821  from  China,  the  wild,  the  long, 
and  the  pale  varieties  of  C  nrivm,  nnd  two  vari- 
eties of  C.  $emper/lortm,  two  of  V.  Juliana,  four  of 
C.  dttraeina,  and  ten  of  C,  Tn^mUana,  One  of 
each  of  the  four  last-minied  ia  normal ;  and  the 
other-;  nrc  the  eessilo-flowcrcd  of  Fcrnperflorens, 
the  helineted  of  Juliana,  the  heart-l>earing,  the 
blunted,  and  the  inammillary  of  duracina,  and 
the  Montmorency,  the  pallescent,  the  gobbctta, 
the  polygynous,  the  double-flowcred,  the  peach- 
flowered,  the  variegated,  the  griotte,  and  the 
Guigne  heart-bearing  of  caproniana.  How  soroc 
or  most  of  these  have  sprang  firom  the  original 
types,  or  liavc  intitually  hyl>ridizod  t;)  produce 
the  far  more  iiunieroua  viirioties  known  in  nur- 
series and  orchards,  no  man  can  distinctly  tell. 
The  whole  subject  of  the  ottltivated  cherry-tree, 
like  that  of  the  cultivated  apple-tree,  befits  the 
attention  far  more  of  the  professional  CUltlTator 
than  of  the  scientific  botanist. 

The  Maj  Duke  cherry  wfts  one  of  the  best 
known  and  most  est  rincd  varieties  among  culti- 
vators in  the  time  of  jMilkr,  and  it  continues  to 
be  so  among  the  cultivators  of  the  present  day. 
It  was  Introduced  from  France  about  160  years 
ago ;  and  is  described  by  M.  .M  i  let,  under  the 
highly  culonjistic  nnnio  rf  Cerise  R,oy;ile  Ilatlve  ; 
and  it  is  pronounced  by  Rogers  to  deserve  this 
namsi  on  aooount  not  only  of  being  early,  but  of 
deserving  to  be  partaken  of  bj  the  greatest  rao- 
narchs  that  ever  swayed  n  sceptre.  It  produces 
fruit  for  use  from  the  middle  of  June  till  August ; 
and,  though  not  quite  the  earliest  of  the  early  va- 
fiettes,  It  excels  them  sll  in  combined  richness  and 
abundance.  It  suits  any  aspect ;  Imt.  in  rder  to 
prolong  to  the  utmost  its  supply  of  fruit,  trees  of 
it  should  be  planted  in  every  aspect.  It  serves 
equally  well  as  a  wsll-tree  and  as  a  standsxd ; 
and  it  is  the  best  of  all  varieties  for  forcing. 
When  treated  as  a  wall-tree,  it  should  be  planted 
at  distances  of  20  feet ;  when  treated  as  a  stand- 
■xd,  it  should  be  planted  at  distances,  both  ways, 
of  30  feet ;  and  when  treated  for  forcing,  it 
should  be  ^own  in  a  properly  constructed  cherry- 
bouse,  and  may  bo  made  to  yield  fruit  for  use 
during  Ifordit  April,  and  Hay.  Several  sub- 
varieties  have  been  brought  into  cultivation 
under  new  names ;  but  all  are  easily  rtfemble  to 
,  the  original  type. — The  Early  May  cherry  is  sooner 
ripe  than  the  May  Duke ;  and  diongh  decidedly 
inferior  to  the  latter,  one  or  two  trees  of  it  de- 
serve a  place  in  every  toIeruVdy  larp;o  collection, 
i]  The  Biggaroau  cherry  is  one  of  the  best  of 
I '  what  are  called  the  heart  varieties,  and  has  proved 


a  valuable  hybridising  sonree  of  some  <tf  theWst 

new  kinds.  It  does  not  figure  in  the  Engli^ 
catalogues  till  after  the  middle  of  last  centurr; 
and  seems  to  have  i>een  many  years  in  Bni^a 
before  its  character  became  appreciated.  It  pro- 
duces fruit  for  use  from  about  the  middle  cf 
July  till  the  latter  part  of  August.  Its  fruit  is 
large,  rather  flat  at  the  eye,  of  a  pale  jellowisb 
colour,  with  a  fine  red  toward  the  son ;  its  drupe 
is  comparatively  small;  its  pulp  is  firm,  and 
slightly  adheres  to  the  drupe  ;  and  its  juice  is  not 
very  abundant  in  quantity,  but  has  a  rich  and 
peculiar  flavour,  sensibly  modified  by  the  flavoor 
of  the  kernel.  Its  tree  grows  beat  as  a  fuU  stand- 
ard, and  ranks  in  tliat  cnpneitr  araong^  the  se- 
cond class.  When  intended  for  a  dwarf  standard, 
it  should  be  grafted  about  a  foot  from  the  gTC)ucd, 
and  allowed  to  extend  its  branches  all  roand ; 
.inJ  when  grown  on  wall  or  espalier,  it  shouiii  1« 
Widely  trained,  so  as  to  prevent  its  rampant 
growth  and  Urge  foliage  from  over-sJiadiug  the 
lower  branches.  Hie  B^gareau  is  called  by  ths 
Dutch  the  GraflBon ;  and,  in  consequence  of  hav- 
inj^  originated  in  Turkey,  it  was  for  some  time 
known  in  Britain  as  the  Turkey-Heart.  Another 
early,  thongb  now  disused,  name  of  It  was^  Bdb 
Chevereuse. 

Knight's  Early  Black  cherry  is  a  modem  hr 
brid,  and  was  produced,  by  the  well-known  phy- 
tologtst  whose  name  it  befus,  from  a  male  of  the 
May  Duke  and  a  female  of  the  Biggareau.  It 
begins  to  yield  fruit  for  use  about  tl>c  Wginning 
of  July.  Its  fruit  is  middle-sized,  and  somewhat 
irregularly  shaped ;  it  has  a  nearly  Uaek  ooloar 
when  ripened  on  a  south  waU,  and  a  less  intense 
colour  when  ripened  on  a  standard  ;  and  its  pulp, 
in  all  circumstances,  is  firm  and  juicy.  The  tree 
requires  to  be  planted  at  the  same  distances  si 
the  .May  Duke;  and  when  grown  on  wall  or  cv 
palier,  it  needs  to  be  widely  trained. — Knight's 
Elton  cherry  is  another  modern  hybrid,  produced 
by  Knight  from  the  May  Duke  and  the  Biggar- 
eau. Its  firuit  ripens  about  the  same  time  &s 
that  of  the  preceding  variety  ;  it  is  heart-sh-ip: 
of  good  size,  and  of  a  marbled  red  and  yeliow 
colour;  and  its  pulp,  though  not  very  juicy, ii 
firm,  rich,  and  well-flavoured.  Its  tree  bem  bet- 
ter on  a  wall  than  as  a  standard ;  and,  in  >II 
oniinary  circumstarir<-«,  is  a  vig  -rous  prow'T 
When  raised  as  a  standard,  it  requires  a  sheiterta 
situation;  and  when  raised  against  a  wsU,  U 
should  be  planted  at  distances  of  24  feet,  in  either 
an  eastern  or  a  western  aspect,  and  trained  is 
pretty  open  order.  The  editor  of  the  Pomokgi* 
oal  Magazine,  when  giving  a  list  of  what  he  e»> 
teems  the  finest  varieties  of  cherry-trees,  expren- 
es  high  favour  for  Knight^s  Elton,  and  omits  all 
the  "  heart'*  varieties, "  because  the  Elton  of  Kr. 
Kni^t  is  muc^  superior  to  them  alL** — AnoilMr 
excellent  hybrid  from  the  May  Duke  and  tbe 
Biggareau,  is  the  Black  Eagle  cherry,  Faid  to 
i  have  been  raised  by  a  young  lady  of  Mr.  Koigbt's 
I  family.  It  produces  fruit  for  use  from  the  aud^ ' 
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die  of  July  till  the  middle  of  Auj^nst. — A  fourth 
excelleut  hybrid  from  th"  .May  Duke  and  the 
Biggareau,  also  ruLsed  by  a  lady  of  Mr.  Knight's 
fftinily,  it  the  Waterloo  chenj.  fta  fmit  is  large, 
irregularly  globular,  of  a  dark  brownish  red  col- 
our, gmdually  ripc-ninpr  into  black ;  and  its  pulp 
is  firm,  juicy,  and  well-llavoured.  Its  tree  has 
much  of  tlie  habit  of  the  Biggareaa,  is  better 
suited  to  the  parden  than  to  the  orchard,  pro- 
duces fruit  for  uso  during  the  first  half  of  Au- 
gust, and  beard  best,  as  to  both  quantity  aad 
quality,  when  grown  againft « touthrimt  walL 

Tho  Arch>Duke  cherry  has  been  a  favourite 
and  well-known  variety  since  some  time  before 
the  daja  of  AUUer ;  but,  in  consequence  of  being 
a  shy  bearer  when  jouog,  and  of  slowness  of 
habit  in  ripening  its  finiit  to  maturity,  it  has 
now  become  somewhnt  scarce.  Its  fruit  is  paler 
and  larger  than  that  of  the  May  Duke,  but  of 
exactly  the  same  shape ;  and  its  pulp  also  is  in- 
ferior in  ridineii,  yet  possesKS  mnch  mdlowness 
aiid  juice.  "  If  permitted  to  hann;  upon  the  tree 
tiii  quite  ripe,"  says  Miller, it  is  an  excellent 
cherry  ;  but  few  persoug  have  patience  Ui  let 

them  hnng  their  Ikll  time,  so  rwrdy  have  them 

ia  perfection."  The  fruit,  in  fact,  is  so  late  in 
ripening  as  to  occasion  the  variety  to  be  often 
known  as  emphatically  the  Late  Duke ;  yet,  on 
aoooont  of  its  very  lateness,  it  makes  a  grateful 
figure  ui  the  dessert  after  tho  fruit  of  other  vari- 
eties can  no  longer  obtained.  The  tree  is 
plethoric,  and  a  bad  bearer  in  deep,  rich  soil; 
aad  it  cannot  be  properly  trained  as  a  dwarf ; 
bat  it  is  healthy  and  prolific  in  a  thin,  light  soil, 
and  with  a  northern  aspect.  A  subvariety  of  the 
Arch-Dukc,  slightly  altered  from  the  normal 
form  by  the  i^nenoe  of  soil  and  situation,  is 
sold  under  the  name  of  Hulman's  Duke. — ^The 
Royal  Kensington  Duke  cherry  is  noticed  in 
Merlet's  catalogue,  and  seems  to  have  been  in- 
troduced to  Britain  from  France  by  I<oudon  and 
Wise.  It  posssisss  «  medium  dmvaoter  between 
th:-  May  Duke  and  tlic  Arcli-Duke ;  and  forms 
ai'jn^  with  them  a  sort  of  series,  hotfi  complete 
and  desirable.  Its  tree  is  somewhat  hardier 
than  that  of  the  Hay  Duke ;  and  its  fmit,  though 
later  in  ripening  than  that  of  the  May  Duke,  is 
very  similar  to  it  in  at  onoe  siae,  ooloar,  rich- 
ness, and  flavour. 

The  CSorone  eherry  is  a  oelebrated  old  variety, 
recommended  by  Miller  to  a  place  in  every  good 
fruit  garden,  and  at  present  one  of  the  Tnof5t  po- 
pular in  the  Loudon  market.  The  tree  grows  to 
a  fery  large  size, — so  much  so  M  to  afford  vain* 
able  timber  to  the  cabinet-makers;  and  it  is  one 
of  our  hardiest  and  surest  bearcrt!  and,  at  the 
same  time,  is  tolerably  prolific.  It  exhibits  little 
nicety  as  to  soil  or  sitaation,  thriving  equally 
wen  in  gravel  Inenmbent  upon  ehalk,  and  in 
light  loam  incumbent  upon  limestone  rock  ;  and 
it  rises  truer  to  its  kitid  from  seeds  than  the 
tree  of  any  other  variety.  Its  fruit  is  produced 
hi  pairs,  and  resembles  the  well-known  white- 


licart  cherry  in  both  shape  and  size,  btit  is  m- 
tbcr  more  blunt  at  the  point ;  it*  colour  is  dark, 
purplish  black ;  its  pulp  is  very  linu,  and  less 
liable  than  that  of  most  other  varieties  to  be 
bruised  in  carriage ;  and  its  juice  is  less  abundant 
than  that  of  the  black-heart  cherry,  but  very 
sweet  and  pleasant.  Three  subvarieties  of  the 
Corone  are  cultivated  in  Hertfordshire  and  Buck- 
inghamshire, uu  'li  the  names  of  the  Bud.  the 
Small  Black,  and  the  Honey;  and  the  fruit  of 
the  last  of  these  is  very  small,  pale  red,  and  re- 
markably sweet,  and  is  largely  used  for  making 
cherry  wine. 

Lukeward'.s  cherry  was  introduced  to  Eritain 
from  Italy,  towjird  the  close  of  the  17th  century, 
by  a  person  of  the  name  of  Lnkeward.  It  has 
long  b^n  extensively  cultivated  in  Koit  and 
many  other  districts;  hut,  in  consequence  of  be- 
ing less  hardy,  it  has  of  late  been  much  super- 
seded by  the  Black-heart.  Its  tree  has  a  healthy 
habit,  and  bears  as  abundantly  as  any  of  the 
In  art  varieties.  Its  fruit  closely  resetiibles  that 
of  tho  Corone  in  botli  size  arid  colour;  but  is 
buperiur  to  both  it  and  the  black-heart  cherry  in 

quality.-^The  Florraoe  cherry  was  introduced 

to  Britain  from  Tuscany,  by  a  person  of  the  name 
of  Iloublon.  The  tree  is  erect,  middle-sized,  and 
suited  better  for  a  wall  than  for  a  standard ;  and 
it  requires  a  comparatively  warm  rituation.  The 
fruit  is  large,  bluntly  heart-shaped,  and  marbled 
in  colour,  somewhat  like  the  carnation  cherry; 
its  pulp  is  iirm ;  and  its  juice  is  both  abundant 
and  rich. 

The  Black  Circassian  or  Black  Tartarian  cherry 
was  introduced  under  the  former  of  these  names 
in  17d4,  and  under  tho  latter,  from  a  different 
source,  in  1796.  The  tree  requires  the  same 
treatment,  as  to  soil,  plantin{^  and  culture,  as  i 
the  Biggareau ;  but,  in  consequence  of  the  fruit  | 
being  too  tender  for  carriage,  it  is  better  suited  • 
to  the  garden  than  to  the  orchard.   It  generally 
is  a  good  bearer  as  a  standard ;  and  it  has  also 
been  recommended  for  forcing.   Its  fruit  is  largo, 
irregularly  heart-shaped,  and  of  a  shining  black 
colour ;  the  pulp  is  softer  than  that  of  the  Co- 
nme;  thejniae  is  both  abundant  and  rich;  and 
the  time  of  ripening  is  usually  about  the  middle 
of  ,Tuly,  but  is  sometimes  so  early  as  June — An- 
sall's  lUack  cherry  has  not  a  first-rate  character  j 
yet  may  profitably  occupy  a  place  in  the  orohardL 
The  tree  is  healthy ;  and  the  fruit  has  a  fine  firm  | 
pulp,  and  is  le.'?s  liable  than  that  of  most  varie- 1 
ties  to  receive  injury  from  distant  carriage. 

The  GarDation  cherry  has  long  been  well 
known,  but  has  seldom  been  regarded  as  of  the 
first  clas?,  and  is  now  discarded  from  all  very  se- 
lect lists.  The  tree,  in  almost  any  situation,  is  a 
shy  bearer ;  but  it  has  the  advantage  of  being 
ahnost  equally  adapted  to  any  class  of  treatment 
or  destination,  whether  for  training  or  as  a  stan- 
dard ;  yet  it  prefers  an  east  or  a  west  wall  when 
trained,  and  requires  a  somewhat  sheltered  situ- 
ation when  standing  apart  Ite  chief  value  is 


Digitized  by  Google 


700 


fur  late  beating ;  and  tins  property  can  be  pro- 
longed tiy  espalier  training.  Its  fruit  is  large, 
and  of  a  handsome  globular  shape ;  the  colour  is 
a  fine  marbled  red  pale  white,  aad  !■  allnded 
to  in  the  epithet  'oamation;*  the  pnlp  is  firm, 
and  not  apt  to  burst  in  wet  weather ;  and  the 
juice  is  abundant  and  agreeably  flavoured. 

The  Kentish  or  Flemish  oheny  is  one  of  the 
most  eommon  varieties,  and  has  long  been  in 
very  extensive  cultivation,  but  begins  to  bo 
considerably  superseded  by  the  Biggarean.  It 
abounds  particularly  in  the  orchards  of  Kent, 
and  in  snoh  orchards  of  many  other  districts  as 
have  a  light,  dry,  sandy  soil.  TIic  troc  suits 
principally  as  a  standard,  and  requires,  in  that 
character,  to  be  pluutud  at  dibtances  of  30  feet ;  i 
and  it  generally  forma  a  large,  thick,  bushy  head. 
Its  fruit  is  liable  to  crack  in  wet  weatlier  ;  and, 
unless  when  thoroughly  ripened  in  dry  weather, 
is  scarcely  suitable  fur  ttie  dessert;  and  it  is 
used  principally  and  very  largely  by  the  eoolc  and 
the  confectioner.  The  name  Kentish  cherry  is 
used  by  Miller  j  and  the  name  Flemish  by  Lang- 
ley. 

The  Hordl*  dieny  has,  for  a  my  long  period, 

been  one  of  the  most  useful,  profitable,  and  ex- 
tensively cultivated  varieties.  It  fig^urcd  promi- 
nently in  the  time  of  Miiler ;  and  it  continues  to 
hold  a  high  pUuse  in  the  aeleat  liite  of  all  good 
judges.  But  the  tree  baa  a  pecuUar  haldt,  and 
requires  a  peculiar  management ;  it  possesses  a 
considerable  pbytological  resemblance  to  the 
peach ;  it  bears  its  fr^t  on  the  last  year's  young 
•boots,  so  that  a  full  proportion  of  these  must  be 
preserved  in  pruning;  and  it  developes  its  fruit 
in  greater  or  less  abundance,  and  in  larger  or 
smaller  size,  according  to  the  manner  and  the 
degree  in  which  the  i^easonal  pruning-knife  is  ap- 
plied. It  matures  its  fruit  well  when  trained  on 
a  south  wall ;  but  is  most  certain  of  bearing,  and 
preserves  its  fruit  during  the  longest  possible 
period,  when  trained  upon  a  north  wall.  It  ex- 
cels by  far  the  greater  number  of  wall-trees,  in 
at  once  the  healthiness  of  its  habit,  the  profusion 
of  its  annual  shoots,  the  facility  with  which  it  is 
trained,  and  the  brnad  and  nice  control  whidi  it 
affords  to  the  pruncr  over  at  once  the  distrilui- 
tion,  the  quantity,  and  the  size  of  its  fruit.  When 
the  pruner  equally  distributes  its  young  shoots, 
the  crop  is  r^larly  produced ;  when  he  cuts 
away  very  many  of  the  shoots,  the  fruit  is  large ; 
and  when  he  cuts  away  but  a  small  proportion  of 
the  shoots,  the  fruit  is  small.  In  the  early  train- 
ing of  the  tree,  lateral  sboots  may  be  freely  and 
profusely  cut  away  to  obtain  a  sufficient  number 
of  leading  branches ;  but  all  which  are  touched 
by  the  knife  should  be  lopped  off, — not  one  short- 
ened. The  Mordla,  if  planted  in  a  somewhat 
shady  situation,  suits  well  also  as  a  standard. 
Its  fniit  is  of  prime  value  to  the  confectioner ; 
and,  when  perfectly  ripened,  is  by  many  persons 
preferred  to  other  kinds  of  cherry  for  the  dessert. 
The  White  Heart  cherry  was  originally  intro- 


duced from  France ;  but  has,  for  a  very  lon^  p-^ 
riod,  been  in  extensive  cultivation.  **Tlm.*' 
remarks  Mr.  Rogers,  "is  a  v&y  old  and  weft 
known  fruit,  which,  with  the  blade  conme  sad 
the  Kentidi,  were  cried  about  the  streets  of  I«a> 
don,  seventy  years  ngo,  and  sold  for  *  a  penny  a 
pound.'"  Of  late  years,  however,  it  ha^  been 
giving  place  to  newer  &voaritcs;  though  it  wdl 
deserves  to  have  its  ancient  popolaiity  revived, 
and  18  fitted,  in  almost  any  situation,  to  y'lt-U  s 
profitable  return  to  the  orchardist.  The  tree  ii 
a  profuse  bearer ;  but,  in  consequence  of  having 
a  spreading  and  stn^KUng  habit  of  growth,  it 

requires  very  ample  room  as  a  pt  mdard.  Ths 
fruit  is  heart-shaped,  and  varies  m  size  .nccard- 
ing  to  the  nature  of  the  soil  on  which  it  is  pro- 
duced i  it  has  a  firm  pulp  and  a  rich  juice;  and 
it  possesses  the  important  property  of  being  in- 
capable of  cracking  in  wet  weather.  Mr.  Rogers, 
in  reference  to  the  cry  which  the  editor  of  the 
Fomological  Magaaine  and  other  writcfs  have 
raised  for  superseding  the  heart-cherries  hj 
Knight's  Elton,  suggests  that  "they  hare  not 
bad  sufficient  experien^  of  the  merits  of  the 
Elton  to  enable  them  to  pass  such  a  Bwecpii^ 
condemnatory  sentence  against  onr  old  tried  and 
established  varieties.** 

The  Black  Heart  cherry  is  a  very  fine^  old 
variety,  highly  in  fiivour  in  Miller's  days,  and 
highly  in  favour  still,  bttt  BO  guiemlly  c<  :  /  ^ 
ed  with  the  Corone  as,  except  among  first-cksi 
fruiterers,  to  usurp  all  the  characters  of  that  va- 
riety, as  well  as  to  wear  its  own.  The  tree  grovs 
rapidly  in  its  youth,  and  is  comparatively  larf« 
in  its  maturity  ;  and  thrrefore  ought  to  be  plant- 
ed in  the  orchiird  at  not  less  distances  than  30  or 
even  35  feet,— and  on  walls  and  espaliers  at  act 
less  distances  than  24  or  25  feet.  It  is  oompan> 
tively  ill-suited  for  dwarf-growth  :  and  may,  f  r 
training  on  walls  or  ^paliers,  be  planted  in  acj 
aspect  except  a  southern  one.  Its  fruit  is  heari- 
shaped,  black,  and  comparatively  large ;  and  it 
is  equal  in  quality  to  Lttkeward*Sy  and  snperisr 
to  the  Corone. 

The  Red  Heart,  Bleeding  Heart,  or  Gascoigae 
Cherry,  is  a  poweribUy  growing  tree^  welUtted 
for  tho  orchard,  and  requiring  a  large  allowance 
of  room  in  a  wall  or  nn  c?palicr.  Mr.  Rogtrs 
states  that  a  Red  Heart  cherry-tree,  under  hii 
care  at  Surtendon,  was  planted  on  a  north  as- 
pect, and  yielded  little  fruit,  and  that,  on  hit 
training  the  centre  branches  over,  and  down  th^ 
south  face  of  the  wail,  these  soon  bore  abundant* 
ly,  and  with  »  very  senrible  improvement  in  tht 
quality  of  the  fruit.  This  variety  usually  ripens 
its  fruit  abotit  the  beginning  of  August.  The 
fruit  is  heart-shaped,  and  large,  and  has,  at  one 
end,  a  small  pustnhv-shaped  protuberance;  the 
colour  is  deep  red ;  the  pulp  is  firm,  and  slightly 
adheres  to  the  drupe;  and  the  juice  is  rich  and  ^ 
well-flavoured. 

Harrison's  Bent  dterxy  was  introduecd  to 
Britain,  about  the  bs^nning  of  last  esntuiy,  If 
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General  Harrison.   It  preacntoAOona^nble  re- 
semblance to  the  Biggnreati,  and  possesses  the 
sauae  adaptations,  and  requires  the  same  treat- 
ment ;  bat  it  has  wider-spreading  shoots  and  more 
indented  leaves, — it  produces  poorer,  larger,  and 
less  highly  coloured  fruit, — and  it  is  much  infe- 
rior both  in  prolific  haUit  and  in  general  worth. 
Yet  iU  finit  poMena  the  important  rcooioinen- 
dations  of  being  late  in  ripening,  of  strongly  re- 
sisting the  destructive  power  of  wet  weather,  and 
of  having  a  very  fine  appearance  in  the  dessert. 
Adam's  Ckown  Heart  cherry  is  near  akin  to 
■  the  White  Heart  Its  tree  nuJtes  a  good  stan- 
dard, ljut  is  not  fiiited  to  training;  and  its  fruit 
I  ripens  about  the  middle  of  July,  and  has  delicate 
;  pulp,  and  abundant  and  agreeable  juice. — Church- 
I  ill's  Heart  cherry  makes  a  hardy  and  handsome 
'  standard,  and  is  \vcll-5ulai)tcd  to  the  f  rcliard.  Its 
'  fruit  has  a  bright  red  tu  the  sua  and  a  pure  yellow 
to  the  shade ;  and  its  pulp  is  firm,  and  juice  good 
but  scantjw— The  Spanish  Heart  cherry  is  an  in- 
diflTerent  or  evi  n  Vad  variety,  with  yellow  fruit. 
— The  Amber  lloart  cherry  is  an  old  variety, 
,  found  principally  in  old  orchards,  somewhat  ten- 
'  der  in  habit  and  m  iAdifferenft  bekTOr,  but 
prized  for  the  fine  amber  Oolour  and  good^ting 
j  properties  of  its  fruit. 

I     The  Purple  Griotte  or  Early  Purple  Quigne 
ehMrrjr  is  both  the  earliest  and  the  best  of  the 

I  early  varieties.    It  was  accidentally  introduced, 
in  1822,  from  Geneva,  as  one  of  a  collection 
,  named  Qriotte  de  Chaux.    It  ripens  even  earlier 
tbaa  the  Early  Hay  cherry,  and  is  superior  to  it 
in  both  the  size  and  the  quality  of  its  fruit ;  and, 
on  these  accounts,  it  has  been  regarded  as  a 
I  \  great  acquisition  to  the  British  garden  and  or- 
[  i  chanL    When  the  Purple  Griotte,  the  Early 
'  j  May,  and  the  May  Buke  are  grown  in  similar 
:  situations,  the  Purple  Griotte  is  in  full  perfec- 
I  tion  when  the  Early  May  is  barely  ripe,  and 
I :  when  the  May  Duke  is  quite  green ;  and,  in  gen- 
ij  eral,  the  Purple  Griotte  may  be  regarded  as  a 
1  fortnight  earlier  than  the  ^lay  Buke,  and  as 
I '  quite  equal  to  it  in  quality.   The  fruit  of  the 
i  Purple  Oriotte  is  compressed,  somewhat  heart- 
shaped,  and  of  a  good  size ;  its  footstalks  are 
long,  moderately  thick,  and  well  set  in  an  almost 
'  round  cavity ;  its  colour  is  a  shining  dark  pur- 
ple ;  its  pulp  is  purplish,  and  tolerably  soft  and 
;   tender;  and  its  juice  is  abundant,  sweet,  and 
\  richly-flavoured.    \Vlien  this  variety  is  grown 
(  upon  a  south  wall,  it  begins  to  prodaoe  fruit  for 
I ;  use  in  the  end  of  May. 

All  the  varieties  of  garden  and  orchard  chenry- 
j  tree  are  usually  propagated  by  budding  or  grafl- 
I ;  ing,  upon  stocks  of  the  wild  black  cherry.  Stocks 
!  of  this  kind  shout  more  strongly,  and  have  a 
I  Sturdier  habit  and  a  hagear  duration  than  those 
,';  of  any  other  kind;  and  therefore  are  usually 

I  i  preferred.  Cherries  for  sowing  tnay  be  gathered 
1 !  and  sown  as  soon  as  ripe ',  or  their  drupes  may 

I I  be  presemd  In  sand  tbrottgbottt  the  winter,  and 
j  sown  in  spring,  ^e  seed-bsd  should  coiisbt  of 
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light  sandy  earth,  ^^'hen  the  seedlmgs  arise,  ! 
they  must  be  weeded  ;  and  if  the  weather  be 
dry,  they  ought  to  be  watered.  In  October  of  the 
second  autumn  after  sowing,  the  young  plants 
should  be  removed  to  a  nurseiy-bed  of  good, 
fresh,  well-worked  earth,  in  an  open  situation, 
and  planted  in  rows  three  feet  from  row  to  row, 
and  one  foot  from  plant  to  plant.  In  the  act  of 
transplanting,  the  roots  should  be  carefully  taken 
up,  and  judiciously  thinnr-l ;  and  if  they  indi- 
cate a  tendency  to  expend  their  strength  down-  j 
wsrd,  their  central  stem  may  be  shortened,  to 
induce  it  to  send  out  lateral  growths. 

Plants  which  readily  e^tal  Hsh  themselves  in 
the  nursexy-bed  are  usually  ready  to  be  budded 
for  dwarft  in  tbe  second  year  after  transplant- 
ing, but  not  for  standards  till  the  fourth  year. 
Most  of  the  varieties  of  good  cherrj'-trees  require  \ 
to  be  budded  at  nearly  six  feet  from  the  ground ; 
and  hence — unless  their  grafl  itself  should  be 
trained  upward  as  part  of  the  future  stem — they 
can  seldom  if  ever  be  bnd  lcd  upon  stocks  which 
have  stood  less  than  four  years  in  the  nursery- 
bed.  Budding  is  usually  performed  in  summer ; 
and,  when  it  fidls,  it  is  repeated  in  the  following 
spring.  When  the  bud  shoots  in  summer,  and 
is  in  risk  of  damage  from  storms,  it  may  be  pro- 
tected by  a  soft-binding  of  bass  or  any  similar 
material ;  and  in  the  booming  of  March,  every 
successful  plant  must  be  headed  off  al>out  six 
inohofl  above  the  bud.  Either  in  the  following 
autumn,  or  after  the  lapse  of  another  year,  the 
plants  may  be  removed  to  their  flnsl  situation ; 
but,  at  the  time  of  transplanting,  they  ought  to 
have  their  roots  judiciously  pruned,  but  must 
not  by  any  means  be  headed.  The  proper  dis- 
tances for  both  standards  and  espaliex^trees  havo 
already  been  sufficiently  indicated. 

The  best  soil  for  most  varieties  of  cherry-trees 
is  a  light,  dry,  sandy  loam,  incumbent  upon  ir- 
retentiTS  or  wdl-drained  strata.  Either  great 
richness  of  strth,  or  the  presence  of  more  than  a 
very  moderate  degree  of  manurlal  matter,  forces 
the  trees  into  rank  growth,  gives  them  a  pletho- 
ric habit,  and  impairs  or  renders  poritively  coarse 
the  quality  of  their  firnit.  A  frequent  top-dress- 
ing of  soot  operates  very  serviceably  by  its  gra- 
dual, regular,  and  abundant  transmutation  into 
carbonic  acid  gas,  or  rather  by  the  consequent 
action  of  this  gas  in  affonUng  carbonaceous  ali- 
ment to  the  trees,  and  especially  in  killing  all 
sorts  of  injurious  insects,  whether  on  the  ground 
or  on  the  trees.  Fumigation  with  tobacco  smoke, 
syringing  with  tobaooo  water,  and  washing  with 
strong  lime  water,  are  requisite  for  destroying  ; 
aphides  whenever  these  exist  in  such  swarms  as 
to  make  a  copious  discharge  of  honeydew.  Sec 
the  articles  Aran  and  Hosktdsw.  Whenever  a 
tree  c.xudca  sap.  and  forms  an  exterior  gummy 
spcrf-tion,  tbe  affected  part  should  be  lopped  off, 
and  the  wound  covered  with  grafting  clay. — 
MiU«r*»  OardmtfU  Dictionary.— Loudon**  Bortu* 
£ritanniat*,—Reffer^  Fruit  CuU£»alor,—Tlu  Po- 
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mdocfuxd  Magazine. — WtdaoiCt  FlortiUr^a  Mtamal. 
'—The  Gardener' t  Magoiint^MarthaU  PlarU- 
inp.—The  Magazine  of  DmotU  Ecommjf^Nw' 
ol't  Planter's  A'alendar. 

CHSBRT  (Winter),  — botenieally  7*Aji«(i?w. 
A  geatti  of  plants  of  the  nightshade  tribe.  The 
coninon  or  officinal  species,  Pfiy^afis  Alkelengi, 
is  a  hardy,  perennial-rooted  herb.    It  grows  na- 
turally in  Spain  and  Italy,  but  was  introduced 
to  Britftin  «bout  the  middle  of  the  lOth  centaij, 
and  has  ever  sine-  bren  cultivated  in  our  gar- 
dens.   Its  rootfi,  it  unrestrained,  creep  to  a  great 
distance ;  its  steins  are  numerous,  and  rise  to  the 
height  of  13  or  14  inehes ;  its  le^iree  are  dark 
green,  and  stand  on  long  footstallcs,  but  are  very 
variously  shaped,  some  being  angular  and  ob- 
tuse, and  others  oblong  and  acute ;  its  flowers 
are  produeed  on  deader  footetalke  from  the  wings 
of  the  steins,  have  a  white  colour,  and  appear 
J  from  July  till  Septeniber ;  and  its  fruit  are  round 
berries  about  the  size  of  small  cherries,  soft, 
I  pulpy,  full  of  ilat  kidney-shaped  seeds,  and  en- 
!  closed  in  an  inflated  husk  or  bladder.   The  husk 
is  at  first  green,  but  afterwards  l-ecomes  red, 
opens,  and  discloses  the  cherry-like  fruit;  and 
during  tMs  latter  prooess,  or  at  the  period  of  an- 
tnmnal  ripening,  the  plant  has  a  very  pretty 
appearance.  The  bf>rry  ha«  slightly  diuretic  pro- 
perties, and  has  been  used  ia  medicine. — Jac- 
qiiin's  species,  Fhytali$  Jacguini,  is  a  hardy,  yel- 
low-flowered, perennial-rooted.  North  American 
herb,  of  about  the  same  height  as  the  preceding 
species.   It  ranks  as  an  esculent. — The  Peruvian 
species,  PhymAit  Peruviana^  is  a  greenhouse,  ever- 
green, South  American  undemhmb.    Its  stem 
grows  18  inches  high  ;  its  flowers  are  white,  and 
bloom  from  April  till  October;  and  its  fruit  is 
so  far  relished  as  to  give  the  plant  the  status  of 
a  fruit-shrok — ^The  eataUe  q>eoies,  PAytali*  eefu- 
is  an  evergreen,  tropical,  yellow-flowered, 
t  two-fcet-high  herb  of  South  America  ;  and  is 
cultivated,  in  its  native  country,  as  an  esculent. 
—The  llezaoee  epeoiee,  PAjftalii  JltmMtt,  ia  aa 
evergreen,  Indian,  undershrub ;  and  was  intro- 
duced to  Britain  about  the  middle  of  last  cen- 
tury.  It  grows  two  feet  high,  and  carries  green- 
ish-yellow flowers  in  July  and  Angnst  Its  root 
is  supposed  by  the  Ilindoo  physicians  tO  poesePB 
!    cooling,  c!eo"l>struent,  and  diuretic  properties. — 
j   The  somniferous  species,  P.  somn^fera,  is  an  ever- 
green, two-feet-high,  nndenhrah  firom  Xeaitio. 
—The  frutesoent  and  the  awned  ^mSm,  P.fnt- 
tescens  and  P.  aristriffi,  are  evergreen,  poisonous, 
yellow-flowered  shrubs,  of  five  feet  in  height,  the 
former  Irom  Spain,  and  the  latter  from  the  Ca- 
I  narieSd— The  arboresoent  Sjpecies,  P.  arboreseem, 
1  is  an  ornamental,  evergreen,  yellow-flowered  nn- 
j  dershrub  of  the  Cape  of  Good  Hope. — Upwards 
I  of  thirty  other  species  are  known  to  botanists ; 
I  and  about  twenty  of  these  have  been  introduced 
;  to  Britain  ;  liut  scarcely  any  of  them  chnllengc 
attention,  and  the  greater  number  are  weedy, 
hardy,  annnala — The  name  of  winter  cherry  is 
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also  popularly  given  to  a  enrions,  twining,  tropi- ' 
cal  annual  of  the  heartsced  genus,  Cardiotpenhvin 
JJah'rarn'i7-nv .    Its  leaves  are  broad,  lanceolated,  . 
and  subdivided,  and  are  used  on  the  Malahar ; 
coast  for  pulmonis  oomplalnts;  and  It*  root  is 
mucilaginous  and  somewhat  naoaeona,  and  ii 

used,  in  mary  pnrf  9  of  India^  aS  an  apoiicsit  isd  j* 

an  antibilious  medicine. 

CHERVIL,  —  botanically  OtcercphyHtm,  A 
genus  of  herbaoeous  plants,  of  the  umbelfiferoa 

family.  The  cultivated  epecies,  ChfrrophffUK-m 
mtivuin — called  by  Linnuus  Scandix  eert/oiimm, 
and  by  some  of  the  most  recent  remodeHen  oi 
ffjrstcmatio  hoCanj  AiOhrAnu  sofuw— la  a  hanty,  | j 

native  annual  of  Great  Britain.    It  grows  wild 

on  banks,  hodprcs,  and  wn'^tc  j^round?  -,  nnd  l.as 
long  been  cultivated  in  gardens,  as  an  aromatic, 

pot»  and  salad  herb.  Its  stem  rises  to  tbe  hciglit  v 

of  about  20  inches;  its  flowers  are  white  and 
bitter ;  and  its  seeds  are  smooth,  furrowed,  and 
comparatively  large.   It  soon  runs  to  seed,  and, 
whoi  wanted  for  more  than  a  week  or  twey  le^  ]' 
quires  to  be  sown  in  long-succession.    It  may  be 
sown  from  April  till  September,  for  summer  and 
autumn  use ;  and,  in  the  latter  part  of  aotoau^ ' 
to  stand  through  the  winter.  The  only  fuH  m 
evenmre  eiops  of  it  are  those  sown  in  auton, ' 
from  newly  ripenrd  seed.    It  is  n  ;t  fastidious  u 
to  soil,  and  may  bo  raised  in  drills  of  from  6  to 
9  inches  asunder.  It  was  much  used  ftr  cafiasYy  ' 
purposes  by  the  ancients,  and  continues  to  be 
extensively  used  in  «r\lads  by  the  French  and  ia  ' 
soups  by  the  Dutch ;  but  it  is  now  comparatively  .1 
little  used  in  Britun.  Some  poisonous  umbel-  ' 
liferous  plants  are  very  apt  to  be  mistaken  for 
it ;  so  that  no  chervil  should  be  used  hut  snch  ; 
as  is  specially  cultivated. 

The  wood  or  wild  species,  Cheeroph^ttm  #^ 
ventre— novr  sometimes  called  Anihimu  sjlisi  • 
^m,  and  pr  pnlarly  smooth  cow  parsley — is  a  per- 
ennial-rooted iierbaceous  weed  of  British  hed?'-s. 
orchards,  and  pastures.    Its  root  is  fusiform  and 
somewhat  milky ;  Hs  stem  is  striated,  and  about  t 
3  feet  liigh  ;  and  its  flowers  are  snowy  white, ' 
and  bloom  in  May  and  June,  and  are  a  fine  na- 
tural ornament  of  our  hedges  and  the  margins 
of  our  fieids.  The  whole  plant  hsa  an  agrcadds 
flavour,  somewhat  like  that  of  carrots,  and  is 
eaten  by  rabbits,  assos,  cowo,  and  other  animal 
and  serves  both  to  please  the  human  eye  with  its 
beauty,  and  to  prove  to  the  ftrmer  the  fertifity 
of  the  soil  on  which  it  grows ;  yet,  economicaDy 
viewed,  it  is  altogether  a  weed,  and  ought  to  be  f' 
exterminated  from  every  pasture-field  in  spria^  ' 
—The  giddy  species,  CharophyBum  CntalHs^  isa 
biennial,  white-flowered,  threfr-feet-bi^  weedsf '. 
the  same  situati  n?  ns  the  preceding  ppecic*. —  ' 
Your  hardy,  pcrennial-rovted,  herbaoeous  species,  j 
the  fine-leaved  from  the  sonth  of  Europe,  tht  ( 
aromatic  from  Germany,  and  the  ^ifrfftn  sai  ' 
Clayton^s  from  Xorth  Arac rica.  are  sometimes  ^ 
grown  in  our  gardens  as  ornamental  plants.  Up- 
wards of  20  other  species  are  known  to  botaa-  ; 

  ^ 
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ists,  aad  most  of  ibcsc  have  been  introduced  to 
BritftiB ;  bot  all  are  devoid  of  interest, — ^A,  bien- 
nial species  of  the  carrut  genus,  Daueut git^fidi' 
um,  is  also  popularly  called  chervil. 
CHERVIL  (Rouan).   See  A.nturiscus. 
I    CHESETUT.  flee  CmwHPT-TMi. 

CHESSEL.  See  Cqeess-Yat. 
j  CHEST.  The  larpi'  bony  cavity  of  the  upper 
i  part  of  an  animal's  bodj,  formed  by  the  back- 
;  bone,  the  ribe,  and  the  braut-bone,  aad  contiun- 
I  ing  the  heart,  the  longs,  and  some  other  organs. 
'  —A  chest  is  also  any  kind  of  box  for  booaehold 
'  or  permanent  use. 

I  ^BST-FOUNDfiH  A  ffisflMs  in  the  peeto- 
'  ral  muscles  of  horses.  It  indicates  itself  by  such 
stiffness  in  moving  as  cannot  bo  referable  to  the 
feet;  it  consists  in  inflammatory  action,  swell- 
ing, sensitivenesB  to  the  toueh,  and  sometimes 
eoBsideraUs  fever ;  it  seems  to  be  ooeasiotted  by 
exposure  to  cold,  riding  against  a  very  cold  wind, 
too  much  confinement  to  the  stable,  or  the  im- 
proper treatment  of  inflammation  between  the 
ribe ;  and  il  is  closely  akin,  both  in  its  pathology 
and  ill  it.~  method  of  cure,  to  the  chest-disease 
called  aiiticor.  Sec  the  article  AMicoa.  The 
proper  internal  remedies  are  attenuant^  soft 
pectorals,  gentle  purges,  and  Ueedlng;  and  the 
best  external  appliances  are  rowellinp,  w:\rm  em- 
brocation^ warm  clothing,  and  oomiortable  sta- 
bling. 

CHESTNTTP.  See  CHvnrav-TnBa 

CHESTNUT  CHobse).   See  Mscvtut. 

CTTKSTNFT- HORSE.  A  horse  principally 
or  wholly  of  a  chestnut  colour.  This  colour  in 
borset  it  nsullj  Teokonsd  aa  or^nal  or  simple 
one ;  yet  it  comprises  several  varieties  of  tint, 
fr  III  Vi^ht  to  iJ:uk, — each  prevailing  tint  fre- 
quently comprises  two  or  more  shades, — and 
some  of  the  tints  are  sometimes  eitensively  super- 
seded by  markings  of  white.  In  a  tint  of  several 
shades,  the  individual  hairs,  rather  than  spots 
or  parts,  exhibit  the  existing  diversity ;  and  in 
tints  intermediate  between  bij|^t  tod  Tsry  dark, 
the  hairs  appetr  at  if  fiMsd  toward  their  pmnts, 
and  in  con?cqncnce  produce  an  aggrep^nte  effect  of 
the  nature  of  lustrous  brilliance.  In  many  coarse- 
bred,  light -coloared  chestnut  horses,  the  whole 
ISmw  is  white ;  and  in  a  large  proportion  of  all  kinds 
of  light  chestnut  horses,  the  legs,  feet,  tail,  and 
mane  are  much  marked  with  white.  Whiteness 
in  the  feet  in  any  chestnuts  is  reckoned  a  defor- 
mity ;  tad  whiteness  in  the  tail  or  in  the  mane 
is  reckoned  an  eminent  beauty.  Dark -coloured 
chestnut  horses  are  often  quite  uniform  in  colour, 
and,  as  a  class,  are  much  more  free  from  mark- 
ings than  the  Ugbt-oolooied.  Daik  cheslante 
have,  in  many  instances,  a  fiery  temperament, 
and  in  general  are  more  pubjoct  to  contraction  in 
the  feet  than  any  other  kind  of  hones ;  and  light 
^ettnats,  in  a  eenndsrable  proportion  of  in- 
stances, have  Isat  thtn  an  avemge  strength  of 
constitution. 

CHESTIOJT-TREE,— botanicaUy  CatCanea.  A 
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genus  of  fruit,  ornamental,  and  timber  trees,  of 
the  tmentaceous  tribe.    The  common  species, 
sweet  chestnut  or  Spanish  chestnut,  Castanea 
vfsm  —  formerly  rnlled  Faiyui  r,h<tn}iea  —  grows 
wild  in  the  woods  of  irlngiund,  aud  of  several 
other  oonntries  of  Knrope.  The  'ftet  of  its  being 
indigenous  in  England  has  frequently  been  ques- 
tioned ;  but  seems  to  be  placed  beyond  r^ll  rea- 
sonable doubt  by  the  comparatively  abundant 
oooui  reuoe  of  it  in  the  roofing  of  very  old  honsesL 
Had  not  tho  chestnut  -  tree  grown  wild  and 
plentifully  in  England  ten  or  twelve  centuries 
ago,  its  timber  must  have  been  imported  in 
saeh  profo^on  aa  ooald  not  have  fitDed  to  be 
noticed  in  hlsteij,  and  at  so  extravagant  a  price 
ns  Tnu?t  h:ive  proved  its  importers  to  be  both 
surpassingly  foolish  and  lavishly  rich.    In  open 
sitnation^  it  throws  ottt  large  spreading  arms, 
and  forms  a  magnificently  strong-featured  out- 
line ;  and  in  close  or  somewhat  crowded  situa- 
tions, it  soars  aloft  with  a  stem  as  clean  and 
straight  as  an  arrow,  to  a  great  height.   "  The 
Spanish  chestnut,**  remarks  Sir  Thomat  Dick 
Lauder,  "  is  perhaps  the  nMi  st  tree  in  our  Span- 
ish sylva.    In  all  countries,  as  well  as  in  this,  it 
has  exceeded  the  oak  both  in  height  and  magui- 
tade ;  and  eertainly  it  it  not  a  whit  behind  that 
recognised  "monarch  of  our  woods.'"    If  not  the 
noblest  of  onr  forcpt  tree?,  it  nt  least  belongs  to 
the  iirst  rank  ;  aud  wiien  planted  on  suitable 
soil  in  a  proper  sitnation,  and  with  a  due  atten« 
tion  to  grouping  and  exterior  effoot,  it  is  a  most 
picturesque  object,  and  contributes  a  powerful 
clement  to  the  beauties  of  the  jmrk,  or  the 
adiievenicnts  of  famdscape-gardening.  Ita  mean 
height,  in  quite  ordinary  ciroamstaaess,  is  not 
less  than  about  60  feet.    Its  leaves  are  long, 
rather  large,  strongly  marked  with  nerves,  and 
of  a  dark  and  somewhat  glossy  appetranoe  in 
summer,  but  change  to  a  yellow  hue  in  antoran. 
Its  male  flower  has  a  naked  amentum,  a  naked 
calyx,  and  a  five-petalied  corolla,  and  appears  in 
May  and  Jnne ;  and  itt  female  flower  hat  a  mu- 
ricate,  five  or  six  leaved  ealjx,  and  no  corolla. 
Its  seeds  or  nuts  are  ovate,  and  three-sided ;  and 
every  three  of  them  are  enclosed  in  a  Kmadiah 
capsule,  covered  with  soft  spines. 

A  nnmerons  and  good  spseinien  of  the  Spanish 
chestnut  as  f^ro\vn  in  Britain, occurs  in  n  pnmrwhat 
long  avenue  at  AberuchiU  Castle,  iu  Strathearn,  in 
Perthshire.  Trees  of  it  flank  both  sides  of  this 
avenne;  and  all  art  of  huge  site  aad  fine  appeaiw 
ance,  averaging  from  10  to  12  feet  in  girth,  and 
from  50  to  60  feet  in  height.  Remarkably  fine 
specimens  occur  on  the  banks  of  the  Tamer  in 
Onrnwall,  on  the  ettats  of  Bttckltadi  and  in  several 
places  in  Kent.  The  largest  and  oldest  Spanish 
chestnut  known  in  Britain  is  one  in  Lord  jDuciu's 
park  at  Totworth,  in  Gloucestershire :  this  tree 
b  said  by  Bradley  to  have  been  styled,  in  1150, 
the  great  chestnut  of  Totworth,  and  by  the  his> 
torian  of  Gloucestershire  to  have  been  tradition- 
aliy  reported  as  older  than  the  reign  of  King 
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John ;  and  it  is  reported  by  Bradley  to  have  had 
I  in  his  day  a  girth  of  51  feet  at  two  yards  from 
the  ground,  and  by  Sir  Robert  Atkins  to  have 
had  a  girth  of  A7  feet  Mr.  Mtidiall,  howem, 
both  denies  the  accuracy  of  these  meMurements 
of  it,  and  n=?3crt3  it  to  be,  not  one  tree,  Imt  two 
j  trees,   lirydone,  during  his  tour  through  Sicily, 
]  measured  the  remnants  of  a  celebrated  chestnut- 
tree,  steading  at  the  foot  of  Mount  ^tna,  and 
called  Cas'agne  de  Cento  Cavilla,  Mid  foond  them 
!  to  have  a  girth  of  204  feet ! 

Coppices  of  common  chestnut  are  of  compara- 
tifelf  greai  vatae^  efferding  ea  exoellent  produce 
every  ten  or  twelve  years  for  bop-poles,  hoops, 
'  and  all   kinds  of  eln-'tic  props  and  lirtndles. 
i  Chestnut  underwood  in  a  iavourablo  ciiuiate  and 
I  on  good  ndt  VMPelj  ftlli  to  yield  fldr  profit;  and 
.  lines  and  belts  of  young  chestnuts  for  shelter 
I  combine  their  immediate  advantage  with  a  large 
;  amount  of  final  utility.    The  wood  of  young 
I  dieetnute  aervee  better  for  giate>poeto  or  for  any 
i  other  pmpow  whioh  illTOlvee  constant  contact 
■  with  the  ground,  than  any  other  kind  of  wood 
I  except  yew  imd  larch.   Older  chestnut  timber  is 
preferable  to  dm  as  a  anbetitute  for  oak,  and  iiat 
I  Bometimoe  been  lauded  as  a  good  suocedancum 
;  for  the  coarser  kindsof  mahogrmy  in  the  making 
I  of  furniture.    For  some  uses,  particularly  for 
\  do<^>jambs,  window^frame^  and  eereral  other 
objects  of  house-carpentry,  it  it  nearly  equal  to 
j  oak  ;  but  for  beams,  rafters,  and  other  objects 
i  destined  to  bear  great  loads  of  variable  weight, 
it  has  a  certain  deceitful  brittlencfli  which  ren- 
ders it  quite  unfit,  and  occasionally  not  a  little 
dangerous.   Cask  staves  of  chestnut  possess  the 
j  double  recommendation  of  not  I>eing  liable  to 
shrink,  and  of  not  imparting  a  foreign  colour  to 
liquora  whidi  the  oaika  may  contain* 

The  nuts  of  the  Spanish  chestnut-tree,  as  grown 
in  liritain,  seldom  attain  any  tolerable  degree  of 
pcrfectic'X   Some  nurserymen  have  introduced 
•ariy  and  prime  vaiieftiea  from  the  aouth  of  Ba< 
rope,  and  have  subjected  them  to  the  most  pow- 
I  erfu!  and  approved  methods  of  cultivation,  in  the 
■anguine  but  rather  forlorn  hope  of  converting 
them  into  vakmble  Mt-treea.  The  principal 
asenlent  use  of  British  nuts  is  the  same  inglori- 
ous yet  important  one  as  that  of  acorns, — the 
I  feeding  of  swine.  Foreign  nuts,  however,  pos- 
I  eesa  madi  eeoikomioal  Yalne  a«  an  artide  of 
I  human  food;  and,  in  some  instances,  they  are 
driod.  presprvod  for  a  comparatively  long  period, 
and  l>aked  into  bread.     In  the  Cevennes,"  says 
Mr,  Gadeil,  **  the  iidiabitanti  have  a  process  of 
kOanlrjriag  Aem,  so  that  they  will  keep  good  for 
two  <!r  three  years.    The  process  consists  in  ex- 
posing the  chestnuts,  on  the  door  of  a  kiln,  to 
the  smoke  of  a  smothered  wood  fire.  The  heat 
it  applied  genttj,  so  as  to  make  the  intwnal 
;  moisture  transpire  through  the  husk  of  the 
;  chestnut.    The  fire  is  kept  gentle  for  two  or 
.  three  days,  and  then  is  gradually  increased  dur- 
I  ing  nino  or  ten  daji.  The  cheatnute  are  Chen 


turned  with  a  shovel,  and  the  fire  is  continnei 
till  they  are  ready.  This  is  known  by  taking 
out  a  few  and  thrashing  them  ;  if  they  quit  their 
inn^  ikin,  they  are  done.  The  cheetnnts  an 
then  pat  in  a  bag,  and  thrashed  with  sticks,  to 
separate  the  external  arid  internal  husk.  If  thi 
husks  au-e  left  on,  as  is  practised  in  the  Limousin, 
the  chestnuts  become  black,  by  imbibing  from  the 
husk  the  empyremnatic  oil  of  the  wood  maak^ 
and  do  not  keep  so  well." 

The  chestnat-tree  thrives  in  sandy  or  graveiiy 
soils,  in  any  sheltered  or  mild  situation ;  it  pros- 
peri  itill  more,  and  often  attalna  ita  noblest  coa- 
dition,  in  rich  s;indy  loam ;  and  it  usually  does 
best  of  all  in  very  rich  loam,  or  in  friable  clay, 
upon  thoroughly  porous  substrata.    The  small 
nuts  of  English  growth  wrve  qnite  aa  wdl  for  . 
raising  either  timber  or  ornamental  trees,  as  [ 
seeds  prociired  from  abroad.    But  when  forc?^ 
seeds  are  preferred,  they  ought  to  be  preserved 
in  land,  aik  pat  to  tlie  teet  in  water.  The  nnti  < 
should  be  pat  in  the  groond  in  February,  at  fov  ' 
inches  distance  from  one  another,  with  tht  ir  rye 
uppermost,  in  drills  four  inches  deep,  and  twelre 
indieB  asnnder.    The  eeedlinga  most  be  kept 
thoroughly  weeded ;  they  may  remain  two  years 
in  the  seed-bed  ;  they  may  be  transplanted  in 
February,  but  will  do  better  to  be  transplanted  . 
in  Octobor ;  they  ehoold,  at  traneplantation,  have 
their  tap-root  shortened,  and  be  placed  in  rovs 
at  a  foot  from  plant  to  plant,  and  a  yard  fr  -a 
row  to  row;  and  they  may  remain  in  the  nur- 
sery-bed, the  stronger  during  three  years,  and 
the  weaker  during  four.   Seedlings  are  liable  to 
have  crooked  stems ;  but  when  they  are  trans- 
planted into  their  Unal  situation,  and  h:.re 
ample  room  and  abundant  air,  they  become 
•traight. 

Any  one  sowing  of  chestnuts,  even  though  a'l 
the  nuts  sown  were  from  one  tree,  will  produce 
some  plants  with  fruit  or  leaves  observably  dif* 
ferent  firem  those  of  the  normal  dieetnat  tree; 
Most  of  such  varieties  are  slight  and  fugitive; 
but  some,  produced  in  former  time?,  are  so  well 
defined  as  to  looic  almost  like  distinct  spedea, 
and,  for  the  take  of  dther  ornamental  featiuci 
or  the  properties  of  their  fruit,  are  preserved  end 
propagated  by  inarching  and  grafting.    In  many 
countries  in  which  the  trees  are  cultivated  ' 
their  firoit,  edona  of  planta  bearing  the  largett 
and  fairest  fruit  are  grafted  upon  stocks  raised 
from  nuts;  but  most  of  such  p'auts  are  defective 
in  ornamental  character,  and  all  are  very  poor  or 
totally  uedess  ae  timber  trees.    In  oar  eon 
country,  six  well  defined  varieties  araoonmionlf  ' 
raised  in  the  public  nurseries  as  ornamental 
trees ; — the  fern  leaved  or  asplenium-leaved,  C. 
aspUnifolia,  h^ophylla,  mdieifolia,  or  lodniaia; 
the  American,  C.  Americana f  the  amooth-lea>xd 
or  shining-leaved,  C.  glabra  or  C.  foliU  Iwidit; 
the  spiral,  C  cochletUa ;  the  glaucous-leaved,  C. 
glauca;  and  the  variegated-leaved  or  gold-ctriped, 
C,  mriiigiata  or  CfoUU  mutit.  All  thcee  faija> 

 I 
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ties,  particularly  the  fera4e»red,  the  diinlng^ 

lenvort,  and  the  %'aricgated-leaved,  arc  hip^lily  nr- 
namentaL  The  American  differa  little  from  tin- 
English  ;  and  ranks  much  higher  fur  utility  thau 
for  ornament.  It  flouridiee  on  gniveily  soils  oft 
the  sides  of  mountains,  in  Georgia,  in  the  Caro- 
linas,  and  in  other  parts  of  North  America,  up 
to  the  44th  parallel  of  northern  latitude.  Its 
nats  sre  smeller  tnd  sweeter  thaa  thoee  of  the 
Spanish  chestnut  of  Europe ;  and  are  sold,  in 
great  plenty,  in  the  markets  of  Baltimore,  Phil- 
adelphia, and  New  York.  The  timber  also  is 
equal  in  qualitj  to  that  of  the  Saropean  tree. 

The  dwarf  or  chinquapin  dheslniit*  Cattanea 
pumila,  is  a  native  of  North  America,  and  was 
introduced  to  Britain  at  the  close  of  the  17th 
centnrf.  It  is  »  men  ehnib  of  from  0  to  14  feet 
in  height ;  and  is  remarkable  for  the  beauty  of 
its  foliage  and  the  smallncss  of  its  fruit.  Its 
Stem  is  covered  with  a  brown-ooloured  bark,  and 
dividce  inta  setersl  bmiehes  near  the  top ;  its 
leaves  areorol-spcar-shaped  and  acutely  serrated, 
and  are  somewhat  hoary  below ;  its  flowers  have 
a  greeoisb-jellow  oolour,  and  grow  in  the  form 
of  deader  knotted  catkins  ;  and  its  nuts  are 
small,  hat  eeldom  ripen  in  EngUnd.  This  spe- 
cies is  propagated  from  foreign  seed?,  nnd  thrives 
best  in  a  moist  soil  imd  shady  situation. — The 
Chinese  species,  (kuuinea  chinentUf  is  a  deciduous 
timber-tree  of  about  the  same  height  as  the  eom- 
mon  Spanish  species. — The  Indian  species,  Cat- 
tanea Indica,  was  introduced  to  Britain  from  In- 
dia in  1827,  and  \a  a  tender  evergreen  tree,  of 
aboat^O  feet  in  hdi^t.— JTshmmv^I^ 
vian  Ilorticidtural  Society. — LoudorCt  Worlu, — 
JSlruU'tSylva  Britanniea.^GdpirCn  For^i^  Scentry 
— Rogeri  Fruit  Cultivator. —  iycujon  t  Forute/t 
MamMaL—ffml6i*t  QmtgkA  Et»ayt.-^MwML 
on  Planting.— MUler't  IHotiomr^f.^KnoMlgt 
Society's  Ornamental  Planting. 

CHEVIOT  8UEEP.  See  Shesp. 

CBSWIKGkBALL  Aa  aatiqttated  raedieiiia] 
appliance  for  MStoring tiw aiMP^tite  of  an  infirm 
or  sickly  horse.  It  was  a  compound  of  tonic  and 
aromatic  substances  wrapped  in  a  piece  of  linen 
doth,  and  frstened  to  the  horee*s  month  or  to  the 
bit  of  his  bridle,  that  he  might  proloogedljdiew 
it  in  the  stable  or  upon  the  road. 

CHEWING  THE  CUD.   See  RiriuirAiiOM. 

CHICKASAW  PLTTH.  See  Cnxaar. 

CHICKENS.   See  Pooltbt. 

CHICKLING-VETCII  — h  itanically  Lathynu 
Satitnu.  A  hardy,  annual,  climbing,  herbaceous, 
leguminous,  agricultural  plant,  of  the  sweet-pea 
genus.  It  is  a  native  of  the  south  of  Barope, 
and  was  introduced  to  Britnin  in  It  has 

been  the  topic  of  grer.t  f?iversity  rmd  violent  col- 
lision of  opinion ;  and  is  regarded  by  some  per- 
sone  as  a  nosions  aad  ctsb  poiseiioiis  wesd,  and 
by  othrrs  as  a  valuable,  nutritious,  agricultural 
plant.  I  'avcrnoy  dcnoimcf'd  it  causing  rigidity 
of  the  limbs,  delirium,  and  other  appalling  effects, 
siidCeoi|c^I>ak«ofWiirtamberg,in  1671,aswell 


as  sevstslof  hissttccesson,  foihade  it  to  be  culti- 
vated. But  the  fanm  r-  of  some  parts  of  the  con- 
tinent, and  particularly  those  of  some  of  the  pro- 
vinces of  France,  still  extensively  raise  it,  not  only 
as  green  foddw  for  horses  and  oattle^  hut  also  for 
using  its  seeds  in  their  own  soups,  and  for  grind- 
ing them  in  mixture  with  grain  to  be  given  as 
food  to  hogs  and  poultry,  and  baked  into  bread 
for  man.  The  pbuit  olimbs  and  sseks  snpfnrt  in 
the  manner  of  garden  pease  and  sweet  pease ;  its 
stem  usually  attains  n  height  of  between  3  and  4 
feet;  its  leaves  are  small  and  grammeous;  its 
Howers  are  nnrosretts,  solitary,  about  half  the 
size  of  those  of  the  garden  pea,  and  either  blue, 
white,  or  intermediate  colour  according  to  the 
variety ;  its  pods  are  about  an  inch  and  a  half  in 
length,  and  threa^jnarters  of  an  inch  in  breadth, 
flattened,  and  furnished  with  two  wing-like  ap- 
pendages niong  the  back ;  and  its  seeds  are  irre- 
gularly shaped,  flattened,  brownish  in  oolour, 
and  somewhat  sgreeabie  in  tsste^The  everlast- 
ing pea,  LatAynu  latifoUtUf  and  some  other  spe- 
cir>"  of  Lathyrus,  have  sometimes  been  called 
chickling-vetches. 

CHIGK-PBA,<~4»olaidoa]|f  doet,  A  hardy, 
annual,  herbaceous,  agrionltncel  plant,  of  the 
vetch  division  of  the  leguminous  family.  It  con- 
stitutes a  genus  of  itself,  and  takes  for  its  specific 
name,  popularly  ram's  head,  and  botanically  ari- 
etinum.  It  grows  wild  in  the  south  of  Europe, 
the  north  of  Africa,  and  the  west  of  Asia,  and 
was  introduced  to  Britain  about  the  middle  of 
the  16th  century.  Several  stems  grow  from  each 
seed,  and  are  hairjr,  and  about  18  indies  high ; 
its  leaves  arc  long,  pinnate,  and  greyish  ;  its  leaf- 
let? rtrc  STiiall,  roundish,  and  serrated,  and  amount, 
in  each  leaf,  to  7,  B,  or  9  pairs  and  a  terminating 
odd  one;  its  flowers  are  smaU,  and  stand  on  long 
footstalks,  and  are  white,  red,  or  purple,  accord- 
ing to  the  variety;  its  pods  tiro  short,  hairy,  and 
two-seeded  i  and  its  seeds  are  about  the  size  of 
oomnMNi  pease,  but  have  a  litUe  protuberance  on 
one  side.  This  plant  is  much  cultivated  in  Spain, 
and  is  held  in  high  esteem  as  a  leguminous  escu- 
lent ;  but  it  is  too  tender  for  field  cultivation  in 
England. 

CHICKWEED.  A  numerous  and  dittsisified 
group  of  low  herbaceous  plants,  partly  economical, 
but  chiefly  weedy.  Ch  ick  weed  it  one  of  the  most 
looeely  sad  estsnsively  applied  of  all  the  namss  of 
popular  botany ;  and,tiiough  generally  understood 
to  refer  par  txcellenf  to  the  abundant  and  con- 
stantly-flowering annual  weed,  iStdiaria  mediae  it 
is  currently  us^  to  deiignate  so  many  species 
and  even  genera  as  to  be  almost  meaningless  and 
bewildering^.  Most  of  the  ppecies  of  etellaria  are 
inditfercutly  called  chick  weed  and  stitchwort; 
all  the  species  of  alsine  are  commonly  called 
cliiekfiesd ;  the  cuonbalos  plant  and  some  of  the 
species  of  silene  are  sometimes  called  chickweed  ; 
all  the  species  of  cerastium  are  usually  called 
mouse-ear  chickweed;  the  two  species  of  trien- 
talis  ara  sometfanes  eaUed  winter-greea  ehisk- 
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weed ;  several  species  of  veronica  are  someiimes 
called  ipeedwell  ehiekweed ;  two  species  of  «re- 

nnria  are  called  respectively  sea  chickweed  and 
plantain-leaved  chickweed  ;  the  umbellated  spe- 
cies of  holostcum  is  culled  umbelliferous  chick- 
weed;  md  both  of  the  tpedea  of  montia  are  usu- 
ally called  water  chickweed.  See  the  articles 
Stitch  WORT,  Alsise,  Campion,  Catch  fi.y,  .Moise- 

EaB  CuICKWEED,  WlSTEft-GKEEM,  SPEfiPWEJUIi, 
8A3n»WOBT,  HOLOMfiVM,  ftod  MoHTIA. 

CHICORY,  SeeScccouY. 

CniLOCHLOA.  A  gcnun  of  hardy  grasses,  of 
the  canary-grass  tribe.  Tiie  name  iiienns  '  fodder- 
graM,*  but  fo  not  appropriate.  Boebmer*^  epeeiet, 
V.  Beekmeri,  formerly  called  PMeum  Boehmtri,  is  an 
annual  weed  of  the  plains  of  England,  prows 
about  20  inches  high,  and  flowers  from  July  till 
September.  The  rough  epedea,  (7.  altera,  tm- 
mefljr  called  Phleum  j>aniculatvm,  is  an  annual 
weed  of  the  heathy  grounds  of  England,  and 
grows  to  the  height  of  12  or  14  inches.  The  sand 
species,  C.  arenaria,  formerly  called  Pktdarit  are- 
naria,  is  an  annual  weed  of  the  s  a  coasts  of 
England,  and  grows  to  thy  lieight  of  (>  or  8  inches. 
Two  species,  the  one  perennial,  the  other  annual, 
btit  neither  of  anj  moment,  have  been  introdnoed 
from  Austria  and  the  Caucasian  mountains. 

CHIMNEY.  How  fur  the  Greek  and  Roman 
architects  were  acquainted  with  the  construcUon 
of  chimneys,  is  a  matter  of  diapnte.  No  traces 
of  such  works  have  been  discovered  in  the  bouses 
of  Pompeii,  and  Vitruvius  gives  no  rules  for 
erecting  them.  The  first  certain  notice  of  chim- 
neys, as  we  now  build  them,  is  believed  to  be 
that  contained  in  an  Inacriptton  at  Tenice  over 
the  principal  gate  of  the  Scuola  Grande  di  Sta. 
Maria  della  Carita,  which  etatcs  that,  in  l.'M7,  a 
great  many  chimueys  were  thrown  down  by  an 
earthquake.  Ghimncyt  require  much  attention, 
to  make  them  secure  and  prevent  their  smoking, 
BO  grfat  an  annoyance  to  domestic  comfort.  It 
seems,  at  present,  to  be  acknowledged,  that  it  is 
much  better  to  ezdode  the  cold  damp  -air  firom 
the  flues,  by  narrowfa^  (he  aperture  at  the  top, 
than  to  give  a  larger  vent  to  the  smoke,  at  the 
ri«k  of  admitting  a  quantity  of  air  to  rush  down 
the  flue.  For  tiiia  reason,  dbimney-pote  are  of 
great  use.  In  Prussia,  where  the  architectural 
police  is  strict,  great  attention  is  paid  to  the 
erection  of  chimneys,  and  to  the  regular  sweep- 
ing of  them,  the  ddmney^weeperB  being  bound 
to  sweep  the  ohimn^  of  a  certain  number  of 
BtrorH  within  a  regular  time;  and,  though  ihp 
interference  of  a  police  in  subjects  of  domestic 
economy  is  a  delicate  natter,  the  numeroua  fires 
which  take  place  ftem  the  cardces  conatruetion 
of  chimneys,  seem  to  make  some  public  super- 
vision of  their  security  desirable.  The  longer  a 
chimney  is,  the  more  perfect  is  its  draught,  be- 
cauee  tiie  tendency  of  the  smoke  to- draw  up- 
wards is  in  proportion  to  the  different  weight  of 
the  column  of  air  included  in  a  chimney  and  an 
equal  column  of  external  air.    Short  chimneys 


are  liable  to  smclc^  and  fire-plaeee  in  npper  lie* 
ries  are,  thefefofe,niore  apt  to  smoke  than  ihm 

in  the  lower  ones.  Two  flues  in  the  «amc  chira- 
ney  should  not  communicate  with  each  otba* 
short  of  the  top.  Some  chimneys,  in  large  estab- 
lishments, are  very  remarkable  for  their  daa. 

CniMONANTHUS.  A  genus  nf  r  rn. -omental 
ghrubfi, of theCalycanthus tribe.  The  fragninttpe- 
Q,\v&,ChimonanthuMfragran» — formerly  called  Calf- 
orntAiM  prwmav-j«  %  native  of  Clilaa  and  Japu, 
and  was  introduced  to  Britain  in  1766.  It  h\ 
deciduous  6hrul>,  of  about  8  or  10  feet  in  heieht, 
and  blooms  from  I>eetimber  till  February.  Jt  U 
uraally  etteemed  tender;  but  it  haa been  fMmd, 
on  fair  trial,  to  be  at  least  as  hardy  as  the  peach- 
tree.  It  is  one  of  the  most  fragrant  and  delight- 
ful of  plants  ;  and  is  trebly  welcome  in  coase> 
quenoe  ef  diffbaing  ita  odouia  during  the  coldest 
and  gloomiest  s^ison  of  the  year.  It  ridily  de- 
serves a  place  on  any  wall  of  sufficient  warmth 
for  the  peach-tree,  or  in  the  conservatory  or  the 
greenhonie.  A  very  elegant  btuiquet  Ibr  tht 
break  fiist  table  in  winter  conaiata  of  a  ibw  flowen 
of  chinionanthus,  one  or  two  caroeUia?,  and  a  few 
•prigs  of  myrtle. — Three  varieties  of  it  are  in  cul- 
tivation, C.  f.  grandiJlorH*,  C.  f.  Iwteus,  and  C.  /. 
parviflorm, — the  fint  tall  in  the  plant  as  well  ss 
large  in  the  flower,  and  the  second  and  third  of 
comparatively  recent  introduction.  Two  other 
species  are  known  to  botaniata.  The  name  Ch>> 
monanthus  signifies  "  winter>flower." 

CHIMOPIIILA.  A  genus  of  hardy,  ercrgrerri, 
medicinal  herbs,  of  the  heath  tribe.  The  ooryto- 
bose-flowered  species,  Ckimophila  corymbaa,  for- 
meiij  called  i^^'<»  siaiMfete,  ta  a  native  ef  Si- 
beria, northern  Fnrope,  and  most  parts  of  North 
America,  and  was  introdnced  to  Britain  al»«it 
the  middle  of  last  century.  1 1  possesses  consider- 
able rdaticnahip^  both  botaadnl  and  mcdaeiaai, 
to  tho  bear's  grape  or  creeping  arbutus,  Areto- 
gtaphj^os  Urn  I'm.  Its  root  is  woody  and  creep- 
ing; its  stems  are  ascending,  and  grow  to  the 
height  of  6  or  6  inoliea;  ita  Icavea  toe  evergrem 
and  coriaceous ;  and  ita  flowera  atand  on  small 
footstalks,  and  have  a  cream  colour  edgtd  with 
purple,  and  appear  in  June.  This  plant  has  a 
puogently  aromatic  taste,  and  haa  diuretic,  tonic, 
astringent,  antiseptic,  and  antifebrile  propertie*. 
It  has  long  been  in  reputation  among  the  Amer- 
ican Indians  as  a  remedy  for  fever  and  rheuba- 
tiam;  it  was  mcceiefhllf  used,  during  the  rewn 
lutionary  war  of  America,  in  cases  of  typboi 
fever;  it  has  been  used  with  <:^■>u^^.  effect,  hv  ^we  ' 
of  our  own  must  distii^uit&hed  physicians,  ia 
cases  of  dr(q>8y ;  and  it  was  recently  admitted  to 
a  re(^>gni8ed  and  established  place  among  our  ma- 
teria inedica.  "  Pyrola  umbellata,"  sav,*  I»r 
Thomson,  "is  diuretic  and  tonic.  It  has  Iteen 
given  successfully  in  ascites,  after  digitalis  aod 
other  dtaietics  had  ihilsd;  and  haadso  proved 

scrviceahb  in  acute  rheumatism,  intennit tents, 
and  other  diseases  assuming  an  intermittent  r  jpe. 
It  produces  an  agreeable  sensation  ia  tLe  *ti> 


Digitized  by  GoQgle 


797 


mftch  aoon  after  U  Is  swaUdwed^  increMes  the 

appetite,  aud  acts  powerfully  on  the  kidneys." 
The  whole  plant,  including  roots,  stems,  and 
leaves,  dried,  cut  small,  and  decocted,  is  used. 
The  spotted-leaved  species,  C/iimo/^^a  maeulaia, 
grows  to  the  Mtme  height,  has  the  same  medici- 
nal properties,  and  was  introduced  to  Britain 
about  the  same  period  as  the  corymboee-flowercd 
species ;  bat  it  is  readilj  dittinguidMNl  bjr  the 
^vhitem  s  of  its  flowers. 

CII I N A-ASTER,— Lotanically  Callistemma.  A 
genus  of  hardy,  elegant,  annual  flowering-plants, 
of  the  compoeite  &mily.    The  gardeli  species, 
I  Callutmnma  horUnUf  formerly  called  AMer  chinen- 
\  sift  is  a  native  of  China,  and  was  introduced 
.  thence  to  Britain  in  1 731.  It  usually  has  a  height 
I  of  aboat  SO  inches,  and  blooms  from  July  till  the 
.  time  of  wintij frost.  It  nnka  as  a  florist's  plant, 
I  and  ig  everywhere  cultivated  as  one  of  the  con- 
spicuous beauties  of  the  flower-garden.  Its 
,  flowers  are,  in  a  large  proportion  of  instances, 
more  or  less  double;  and  thej  possess  a  very 
larcfe  disc,  and  appear  like  greatly  magnified 
,  double  daisies.     Six  well  established  varieties 
are  recognised  in  systematic  botany, — the  normal 
;  plant,  the  red,  the  white,  the  variegated,  the 
short-flowered,  and  the  double  ;  and  while  all  are 
more  or  le?H  variegated,  the  three  last  are  emi- 
nently so,  and  tlie  three  first  have  as  their  pre- 
i  vailing  ooloar  respectively  bine,  red,  and  white. 
Seeds  may  be  sown  either  on  a  hotbed  very  early 
in  spring,  or  on  a  warm  border  in  the  latter  part 
,  of  April ;  and  the  young  plants,  as  soon  as  they  have 
>  acquired  five  or  six  Iraves,  should  be  pricked  out 
1  into  beds  or  border- rows,  and  pUiced  at  distances 
from  one  another  of  about  six  inches.  T\to  great 
defects  characterize  the  China-aster,  and  occasion 
it  to  he  totally  dtsesteemed  by  ftstidions  florists, 
—the  coarseness  of  its  conformation,  or  want  of 
delicacy  in  its  texture,  nn  l  the  Staring,  hungry, 
vacant  appearance  of  its  single  flowers. — ^The 
Indian  species,  Ctdlulenma  indicoy  formerly  call- 
ed AtUr  indieiu,  was  introduced  to  Britain  in 
1820.    It  attains  only  twi>-thirds  the  height  of 
the  Chinese  species,  but  competes  with  it  in 
beauty,  and  resembles  its  normal  plant  in  the 
colour  of  the  flowers.   The  name  callistemma 
signifies  "  the  handsomest  crown,"  and  alludes 
to  the  elegance  of  the  large,  expanded  circular 
corolla. 

CHINA-ROSE.   See  Rosb. 
CHINE.    The  spine  of  a  horse,  or  ridgo  of  a 
horse's  back  ;  also  the  part  of  a  hog's  carcase, 
containing  the  spine. 

CHIKEFELLON.  Aente'  rhenmatism  in  the 
loins  of  an  ox.  attended  or  followed  by  low  fever. 
CHINESE-TRKE.    See  T*(y.oyr. 
CniNKED-CUINE.    See  Anchylosis. 
OHIFQUAPIN.  See  0HE8Tinn>-Taai.' 
CIiroCOCCA.    See  S.xowbehry. 
Cliroy  VNTIIU^.    See  FniNOK-TKEE. 


the  birds  are  three  or  fonr  weeks  old,  and  seems 

to  be  occasioned  by  indigestion,  or  by  exposure 
to  cold  and  wet.  A  chicken  affected  with  it  en- 
sconces in  a  comer,  contracts  itself  into  a  lump- 
ish posture,  expands  or  lifts  erect  all  its  feathers, 
utters  a  short  and  lugubrious  chirp,  refuses  to 
eat,  rapidly  loses  flesh,  and,  if  unattended  to, 
very  speedily  dies.  The  disease,  in  its  earlier 
stages,  is  cnrsUe ;  but,  when  fuUy  cstahUsbed,  is 
always  fatal.  Chickens  affected  with  it  should 
he  kept  warm,  gently  purged,  and  fed  with  good 
thick  gruel  while  iU,  and  with  split  grits  when 
convalescent* 

CHIBITA.  A  genus  of  ornamental  plants,  of 
the  gesneria  tribe.  The  Chinese  species,  C.  .v'n- 
msu,  was  recently  introduced  from  China  by  the 
London  Horticultural  Society.  It  is  a  dwarf, 
herbaceous,  greenhouse  plant,  with  very  mudi  of 
hoth  the  appearnnco  and  the  habit  of  a  gloxinia. 
Its  leaves  are  large,  oblong,  almost  oval,  and 
hairy,  and  sit  close  to  the  soil ;  and  it«  flowers 
rise  in  twos  or  threes,  on  short  stems  jost  above 
the  foliage,  are  shaped  nearly  like  the  flowers  of 
gloxinia  or  foxglove,  and  have  a  beautiful  soft 
lilac  colour,  with  a  whito  throat.  The  plant  i& 
very  easily  cultivated  in  the  cool  part  of  a  stove. 

CTTIRONIA,  A  genus  of  ornamental,  ever- 
green, Cape-of-Good-Hopeundersh  rubs,  of  the  gen- 
tian tribe.  About  a  dozen  species  have  been  intro- 
dneed  to  Britain ;  and  a  few  others  are  known  to 
botanists.  The  height  of  the  introduced  species 
varies  from  1  foot  to  3J  feet ;  and  the  colour  of 
the  flowers  of  two  is  yellow,  of  one  white,  and  of 
the  others  red  or  purple.  The  root  of  one  of  the 
best  known  is  fibrous,  and  Sj^reading :  the  stems 
are  round,  slightly  ligneous,  and  of  very  soft 
texture ;  the  branches  proceed  from  all  sides,  and 
grow  erect;  the  leaves  are  sneeulent,  and  an 
in  li  <  r  more  long,  and  the  eig^h  part  of  an  inch 
hroad  ;  and  the  flowers  are  produced  at  the  ends 
of  the  branches,  and  have  a  tubulous  form,  but 
expand  at  the  top  like  the  flowers  of  periwinkle. 

CHIVES,  or  CnrBS,>-botanically  Allium  tchcen- 
op'-r"f>rni, .     A  prn:in,  hardy,  esculent,  bulbous- 
routed  perennial  plant,  of  the  onion  genua  It 
grows  in  does  tafty  bandies,  to  the  height  of  6 
or  7  inches,  and  carries  inconspioaous  flesh-col> 
otired  flowers  in  May  and  .Tune.  It  b  found  wild 
^  in  the  meadows  and  pastures  of  England ;  and  is 
allowed  a  place,  sometimes  an  unduly  prominent 
one,  in  kitchen  and  cottage  gardens.  Its  leaves 
and  bulbous  roots,  but  particularly  the  former, 
are  used  in  salads,  soups,  and  for  the  various 
other  purposes  to  which  either  young  or  full- 
grown  ddons  are  applied;  and  tiwy  are  much 
esteemed  on  arcrnnt  at  once  of  the  delicacy  of 
their  flavour,  the  easiness  of  their  cultivation, 
and  the  earliness  aud  jeugth  of  time  of  their 
being  in  season.  Chives  are  jwopagated  by  sinw 
pie  division  of  the  tufts  in  which  they  grow  ;  and 
I  they  afterwards  need  no  other  culture  than  to  !)0 


CHIi^PINO.  A  virulent  disease  of  the  stomach  1  kept  free  from  weeds.  They  may  be  propagated 
and  bowels  of  chickens.  It  usually  occurs  when  ( at  any  time  between  the  end  of  January  and  the 
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1  Mrlf  part  of  JaiM»  1>ut  succeed  bett  when  pio- 

I  pagatcd  in  '^Tlrch;  and  they  may  be  re-propa- 
I  gated  throiigiiout  a  corresponding  range  of  time 
in  autumn.  In  propagating  and  transplanting, 
I  eight  cr  niiie  pleota  or  bvRM  may  be  pat  into 
,  each  diliUe-liole,  and  the  rVibM'-  holes  may  be 
■  about  nine  incln    n'^und  r  ;  and  in  gathering  thf  ' 

i plants  fur  use,  the  leaves,  as  long  as  they  ooa- 
tinoe  gieeii,  may,  time  after  time^  be  thorn  away 
.  near  the  surface  of  the  ground,  or  the  roots  may, 
I '  after  the  decay  of  the  leavefl^  be  taken  ap  and 
I  placed  in  a  store-room. 

I     GHIZZLE.  Bran,  or  the  huakj  portion  of 

I  ground  \v}teat. 

CULOKA.   See  Yellow-ttort. 
CHLORANTUUS.    A  small  genus  of  ever- 
1  green,  tropical  plants,  conitituting  the  natural 
'  order  Chloranthen  or  Chloranthaccsa.   They  are 
allied  to  the  peppers,  and  are  distinguished  from 
i  the  orders  nearest  them  by  their  jointed-stems 
I  and  their  oppoeite  leaveo  and  intermediate  sti- 
pules.   Four  species  are  known  to  botanists ; 
and  three  of  these  have  been  introduced  to  Bri- 
;  tain.    The  officinal  species,  Ctdoranthm  ojicina- 
u  a  very  powerftl  etinralant;  bat  neither 
I  this  epeciee  nor  anj  other  poewmee  any  liortioul- 

I  tuml  interest. 

!  CliLOKINR  The  discovery  of  this  gas  was 
made  in  1770,  by  Schecle,  and  named,  by  its  dis- 
coverer, dqthiogittieaUi  marine  acid.  The  term 
dephlogisticated  had  exactly  the  same  import  as 
that  of  oxygenated,  soon  afterwards  introduced 
by  Lavoisier.  From  its  peculiar  yellowish-green 
colour,  the  appellation  of  ddonm  has  been  given 
to  it. 

!  Chlorine  gas  is  obtained  by  the  action  of  mu- 
riatic acid  on  the  peroxide  of  mangaaese.  The 
moet  oonvenient  method  of  preparing  it  is  bj 
mixing  concentrated  muriatic  acid,  contained  in 
a  glass  flask,  with  half  its  weight  of  finely-pow- 
dered peroxide  of  manganese.  On  the  applica- 
tion of  a  moderate  heat,  the  gas  is  evolved,  and 
should  be  ooUeeted  in  inverted  ghiM  bottlee,  fill- 
ed with  warm  water.  In  order  to  comprehend 
the  theory  of  this  process,  it  must  be  premised 
thsi  mwuitio  aeid  consbts  of  ehhnide  of  hydro 
gen.  The  peroxide  of  manganese  is  composed  of 
manganese  and  oxygen.  When  these  compotirds 
react  on  one  another,  the  peroxide  of  manganese 
gives  up  a  portion  of  Its  oxygen  to  the  hydrogen 
of  the  muriatio  aeid,  in  consequence  of  which 
vrntnr  is  generated,  and  chlorino  (the  other  in- 
gredient in  muriatic  acid)  is  liberated.  The 
method  whidi  is  employed  in  the  arts,  and  which 
Is  the  meet  economical,  is  the  following : — Three 
parts  of  common  salt  (muriate  of  soda)  are  inti- 
mately mingled  with  one  of  the  peroxide  of  man- 

I  ganeee,  and  to  this  mixture  two  parts  of  sulphuric 
add,  dilated  with  an  eqoal  wel^t  of  water,  are 

I  then  added.  By  the  action  of  sulphuric  acid  on 
the  muriate  of  soda,  muriatic  acid  is  disengaged, 
which  reacts,  as  before  explained,  upon  the  p^r- 
ozide  of  manganeee;  so  that»  instead  of  adding 
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mnriatic  acid  directly  to  the  maoganeee,  the 

materials  for  fonning  it  are  employed. 

Chlorine  is  gaseous  under  a  common  atmo- 
spheric pressure.    It  is  twice  and  a  half  beavit^  , 
than  atmoepberic  ^r,  or  ite  spedfie  gravity  ii  I 
2  5.    The  gas  has  a  yellowish-green  colour.  Of 
a1!  the  gases,  it  is  the  most  insupportable  in  its 
action  on  the  lungs.   When  pure,  it  occasions 
immediate  death  if  an  aniaaal  is  immecsed  in  U; 
and  even  when  largely  diluted  with  common  air. 
it  cannot  be  respired  with  safety.    It  occasii'ti' 
a  severe  sense  of  stricture  at  the  breast,  wbicc 
renders  it  impossible  to  make  a  fidl  inspiimtioB. 
This  continues  for  a  condderable  time  after  it 
has  been  inspired,  and  has  often  prodnc<>d  a  per- 
manently injurious  effect.    When  thoroughly 
dried,  bj  exposure  to  fined  diloiide  of  caldna, 
it  wmSen  no  change,  though  cooled  to  40^.  When 
prepared  over  water,  however,  so  as  to  ccntain  a 
quantity  of  aqueous  vapour,  it  condenses  on  tin  | 
sidee  of  the  vwsd  even  at  a  tcmperatnre  of  46* ;  : 
and,  if  surrounded  by  snow  or  ice,  it  shoots  into 
acicubr  crj'^tals  of  a  bright  yellow  colour,  and 
sometimes  two  inches  in  length,  which  remain  ' 
attached  to  the  sides  of  the  vessd.  Thu  eoCd  is  ' 
a  hydrate  of  chlorine,  and,  when  heated  to  50^, 
it  mr'U?^  into  n.     :!!ovvi:-h  oilv  fluid.    Chlorine  i? 
absorbed  by  water,  in  a  quantity  which  increases 
as  the  temperature  diminishes.    At  50°,  the 
water  takes  ap  about  twice  Its  volume.  The  to* 
lution  has  a  yellowish-green  colour,  and  its  odour 
is  that  of  the  gas  itself.    Its  taste  is  rather  styp- 
tic than  sour,  and  the  liquid,  like  the  gas,  has 
the  property  of  destroying  the  v^tsUeeolovn.  . 
Ilence  it  may  be  employed  in  bleaching.   It  is 
not  changed  by  a  boiling  temperature.    S  lyt^  n 
of  chlorine  is  decomposed,  however,  by  exposure 
to  the  solar  light;  the  chlorine  nttiaets  hydngca 
from  the  water,  forming  mnriatic  add,  wbidi  re- 
mains dissolved,  and  pure  oxygen  is  disen^j'--H 
Chlorine  gas  supports  the  combustion  of  a  ouui 
her  of  inflammable  sabslances.  A  lighted  tapr 
bums  in  it,  though  feebly,  with  a  red  flaim 
phosphorus  takes  fire  when  immersed  in  it ;  anJ 
a  number  of  the  metals,  as  antimony,  arsenic, 
copper,  and  others,  if  intndnced  into  it  In  kavct 
or  filings,  bum  spontaneously.    Potasdum  and 
sodium  bum  vividly  in  it.    In  these  cases,  t lie 
iuQammable  or  metallic  substances  are  bclievit^ 
dmply  to  nnite  with  the  chlorine.  Chluriae 
OMnUnea  with  many  of  these  bases  In  more  thaa 
one  proportion.    When  in  one  proportion,  tbt 
compound  is  called  a  chloride;  when  in  two,  a 
bi-ddoridej  or  a  dguto-ddoride^  dec.   Whenever  s 
metallic  chloride,  which  is  soluble  in  water,  is 
thrown  into  that  fluid,  it  is  conceived  to  t>e  in- 
stantly converted  into  a  muriate  ;  the  wattr 
present  is  decomposed,  its  oxygt-u  goes  to  tlw 
metallio  bas^  and  its  hydrogen  to  the  eUoriacv 
and  a  muriate  of  an  alkali,  earth,  or  metallic  oi- 
ide,  is  formed.    Thus  comniuu  t^ult,  when  dry,  i* 
a  chloride  uf  sodium :  it  is  no  fcialt,  containiag 
ndther  add  nor  alfcafi,  bat,  whenever  it  isdit* 
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flolved  in  water,  it  is  immediately  tmufiwnicd 
into  »  nit ;  the  sodium  attracts  oxygen  and  be- 
comes soda,  nnd  the  chlorine  takes  hydrogen  and 
becomes  muriatic  acid,  and  muriate  of  soda  ex- 
ists in  th«  Mlution.  When  any  of  the  compounds 
of  dilorins,  vrith  inflammable  substances  or  me- 
tals, r,r,-  ?uhjected  to  the  action  of  a.  galvanic 
apparatus  sufficiently  powerful  to  decompose 
them,  the  chlorine  is  always  evolved  at  the  posi- 
tive pole  of  the  tmttery,  Mid  the  base  at  tiie  ne- 
p^ntivo  pole.  In  this  respect,  rxntl  in  its  power  of 
supporting  combustion,  chlorine  is  analogous  to 
oxygen. 

(hie  of  tiM  molt  important  eheniiml  proper- 
ties of  chlorine  is  displayed  in  its  action  on  the 
reg'jtablc  colours.     .Many  of  them  it  entirely 
destroys;  and  even  those  which  are  the  most 
deep  and  pennanent,  tueh  w  tlie  oolonr  of  indigo, 
it  renders  faint,  and  changes  to  a  light  yellow  or 
brown.    This  agency  is  rTortrd  by  it,  both  in  its 
gaseous  and  itfl  liquid  iorui.   The  presence  of 
I  water  i%  however,  neoeMMury  to  thie.  Hence, 
when  the  gas  destroys  colour,  it  must,  probably, 
be  enabled  so  to  do  by  the  hygromctric  water  it 
I  contains.   It  is  accordingly  found,  that,  when 
'  freed  from  this,  it  doM  not  deetroj  the  eolotur  of 
'  dry  litmus  paper.    The  destruction  of  colour 
I  appears  to  be  owing  to  the  communication  of  the 
;  oxygen  of  the  water  present  to  the  colouring 
matter:  the  ddorine  attmote  the  hydrogen  of 
the  water  to  form  muriatic  acid,  and  the  evolved 
oxygen  unites  with  the  colouring  matter,  and, 
by  changing  its  constitution,  alters  its  rdation 
to  Ught,  BO  that  the  tint  disappean.  BerthoHet 
applied  this  agency  of  chlorine  to  the  process  of 
bleaching,  and  with  such  success  as  to  have 
entirely  changed  the  manipulations  of  that  art. 
The  method  of  unng  it  hns  been  raeeeasively  im- 
proved.  It  consisted,  at  first»  in  enhjecting  the 
.  thread  or  cloth  to  the  action  of  the  ga.s  itself ; 
^  hat  the  effect,  in  this  way,  was  unequally  pro- 
1  diioed,  nnd  the  strength  and  teztnre  were  some- 
I  times  injured.   It  was  then  applied,  condensed 
]  by  water,  and  in  a  certain  state  of  dilution.  The 
I  thread,  or  cloth,  was  prepared  as  in  the  old  me- 
^  thod  of  bleaching,  by  boiling  first  in  water,  and 
j:  then  in  alkaline  lye;  it  was  then  immersed  in 

I  the  diltite  l    hlorine:  this  alternate  applicatinn 

II  of  alkali  and  chlorine  was  continued  until  the 
I  colour  was  discharged.    The  offensive,  suffocat- 

iog  odour  of  the  gae  rendered  this  mode  of  using 
j   it,  however,  scarcely  practicable  :  the  odour  was 
!   found  to  be  removed  by  condcn? mg  the  chlorine 
jj  by  a  weak  solution  of  potash:  ixmc,  diffused  in 
||  water,  being  more  eoonomioa],  was  afterwards 
'!  snbstituted.  Tn-fer  all  these  forms,  the  chlorine, 
by  decomposing  water,  and  causing  oxygen  to  iic 
■   imparted  to  the  colouring  matter,  weakens  or 
.  diidmrges  the  eolotir,  and  the  oolontiag  matter 
appears  to  be  rendered  more  soluble  in  the  al- 
kaline solution,  alternately  applied,  and  of  course 
i  more  easily  extracted  by  its  action.  More  lately, 
•  a  eompound  of  chbrine  and  Ume  has  been  em- 
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ployed,  prepared      exposing  sladced  Ifme  to 

chlorine  gas:  the  gas  is  quickly  absorbed,  and  i 
the  ddoride  of  lime,  as  it  is  called,  being  dissolved  I 
in  water,  forms  the  bleaching  liquor  now  com-  i 
monly  employed,  and  which  possesses  many  ad- 
vantages.   In  using  it,  the  eoloured  cloth  is 
first  steeped  in  warm  water  to  clean  it,  and 
is  then  repeatedly  washed  with  a  solution  of 
caustic  potash,  so  diluted  that  it  cannot  injure 
the  texture  of  the  doth,  and  which  is  thrown 
upou  it  by  a  pump  ;  the  ch>th  is  then  washed  ] 
and  steeped  in  a  very  weak  solution  of  chlo- 
ride of  lime,  again  washed,  acted  on  by  a  boil- 
ing lye  as  1)efore,  and  again  steeped  in  the 
solution ;  and  these  operations  arc  performed  j 
alternately  several  times.    The  cloth  is  lastly 
itumerstid  in  very  dilute  sulphuric  acid,  which 
gives  it  a  purs  while  eelonr;  after  wldch  it  is 
washed  and  dried.    Chloride  of  magnesia  has 
beeu  substitntpd.  with  great  advantafrn,  for  that 
of  lime,  in  whitening  doth  for  calico  printing;  | 
the  doth,  when  Ume  is  used,  retaining  a  little  of  | 
it,  which,  in  the  subsequent  operation  of  clearing 
by  immersion  in  weak  sulphuric  acid,  forms  sul- 
phate of  lime,  which  remains,  and  atlects  the 
colours  when  it  is  dyed;  while  the snlphale  of 
magnesia  is  so  soluble,  that  it  is  entirely  removed. 
Chloride  of  alumine  has  been  employed  to  dis- 
charge the  colour  of  the  Turkey-red  dye,  which  i 
resisto  the  action  of  other  diloridei^  and  is  only  I 
discharged  by  chlorine  gss,  by  an  operatloa  very  | 
injurious  to  the  workmen. 

Another  important  application  of  chlorine  gas 
is  that  of  destroying  or  neutrslimng  contagion. 
Acid  vapours,  sulphurous  acid  in  particular,  under 
the  form  of  the  fumes  of  burning  sulphur,  had 
often  been  employed  for  that  purpose ;  but  chlo- 
rine, from  the  &d]ity  with  whidi  it  deeomposes 
the  diflTerent  compound  gases  that  contain  the 
elements  of  vegetable  and  animal  matter,  and 
which  may  be  supposed  to  constitute  noxious  ef- 
fluvia, is  superior  to  any  other  agent,  and  is  now 
universally  employed  tm  the  purposes  of  fumiga- 
tion. It  is  the  only  agent  which  can  administer 
relief  in  cases  of  asphyxia  from  sulphurcted  by-  { 
drogen ;  and  it  has  been  found  useful,  among  such 
persons  as  are  obliged  to  frequent  places  where 
contagious  effluvia  are  constantly  developed,  to 
bathe  the  hands  and  arms  with  its  solution. 

The  chloride  of  lime  has,  fur  some  years  past^ 
been  very  generally  and  meet  suoosssfoUy  intro- 
duced to  the  stable,  the  cow-house,  and  the  farm- 
yard, both  as  a  disinfectant  and  as  a  specific  for 
putrid  diseases.    Youatt,  in  eacii  of  iiis  great 
worhs,  speaks  very  highly  of  ito  value  to  the 
rier  and  the  fanner ;  and  Clater,  in  his  '  Cattle  ; 
Doctor,'  says  respecting  it.  "  In  the  malignant 
diseases  of  cattle,  it  is  exceedingly  useful  as  a  lo-  i 
tion,  and  almost  equally  SO  given  intemsUy  when 
the  disease  is  beginning  to  assume  a  putrid  char-  I 
actcr ;  but  its  great  value  consists  in  its  freeing  I 
the  stable  and  the  cow-house  and  the  harness 
from  infectimi  of  every  kind.  If  they  are  thop* 
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oughly  watlMd  tod  teeored  with  it,  tliere  is  aa 
end  to  all  danger,  whatever  may  have  been  the 

disease.  Tho  farmer  and  the  veterinary  surgeon 
will  soon  appreciate  its  value  in  this  respect,  and 
never  be  witiioat  it.  It  ia  best  kept  in  the  form 
of  powder  in  n  dosed  jer.  Half  an  ounce  of  it 
dissolved  in  a  quart  of  water  will  give  sufficient 
efficacy  to  tho  fluid  as  a  wash ;  one  drachm  to 
the  aame  quantity  of  water  niU  be  aafficient 
when  it  is  given  as  a  drink."  The  chief  sores, 
distempers,  and  diseased  conditions  of  cattle  in 
which  it  has  been  proved  to  ho  efficacious,  arc,  ia 
external  application,  garget,  blain,  foul,  slough- 
ing ulcers,  and  the  foetor  after  abortion,  an^  in 
internal  exhibition,  diarrhoea,  dysentery,  and 
malignant  epizootics. — Chloride  of  soda,  though 
hitherto  little -knoiim  ia  veterinaTy  pvaotice,  pro- 
bably exo^  diloride  of  lime  both  as  a  disinfec- 
tant and  as  a  remcrly ;  but  it  is  liable  to  bo  con- 
founded in  name  with  chloride  of  sodium,  or  com- 
mon salt,  and  ought  to  be  known  nndw  its  full 
designation  of  chloruret  of  oxide  of  iodtum.  Mr. 
A!c(ic'-r,  Fpoalting  of  this  liquid,  says,  "It  has 
been  shown  to  possess  the  v.^luable  property  of 
destroying  the  most  putrid  effluvia  arising  from 
animal  sniiatances,  even  when  these  effluvia  are 
diffused  to  a  considerable  extent  in  tho  surround- 
ing atmosphere :  it  has  also  the  property,  when 
applied  to  the  substances  giving  off  these  effluvia, 
of  arresting  or  destroyinit  ^  Progress  of  fnitre- 
faction.  Not  only  does  it  possess  this  power  with 
regard  to  dend  and  detached  animal  substances, 
but  in  those  distressing  furms  of  disease  in  which 
a  part  or  parte  of  the  li^g  human  bodj  beoome 
dead  and  putrid,  whilst  yet  attached  to  the  con- 
tiguous tissues  which  preserve  their  vitality,  it 
has  the  inestimable  power  of  speedily  ameliorat- 
ing this  most  hmthsome  eooditioo,  by  dMtrojring 
the  putrid  odour  emanating  from  the  dead  por- 
tions ;  and  it,  moreover,  generally  arrests  the  fur- 
ther progress  of  decomposition,  and  promotes  the 
more  speedy  separation  of  the  dead  parts  from  the 
living,  than  can  be  obtained  by  ordinary  means. 
It  very  often  is  cRpalile  of  changing  the  nature  of 
malignant,  corroding,  and  destructive  sores,  into 
the  oondi^on  of  simpHe  nioerst  in  nmnj  nkers 
not  malignant,  it  is  capable  of  greatly  hastening 
the  cure.  In  short,  thontrh  not  an  infallible  re- 
medy, it  is  capable,  under  the  guidance  of  medi- 
cal and  surgical  skill,  sound  judgment  and  expe- 
rieaee,  of  alleviating  and  often  of  totally  remov- 
ing, some  of  the  most  distressing  and  loathsome 
diseases  to  which  animals  are  liable."  A  writer 
in  the  Teterinarlail  adds  to  this  testimony  of 
Mr.  Alcock,  **  We  iiave  naeddbloride  of  eoda  with 
manifest  advantage  in  a  case  of  fistulous  withers, 
the  putrid  stage  of  distemper  in  dogs,  and  ulcer- 
ations of  their  lips  and  gums  A  French  veter- 
inary surgeon,  M.  Lard,  in  the  spring  of '10OS, 
cured  a  glanden  d  h' rec  with  it ;  rtnd  another 
military  veterinary  surgeon,  M.  Etienne,  was 
most  successful  in  arresting  the  progress  of  sev- 
eral diseases  amoqg  tin  troop-horses  at  the  bar- 


radcBof  Motdins.  The  bad  forage  and  sitealioa 

of  this  place  subjected  the  horses  to  attacks  of 
glanders  and  farcy.  Every  rittemnt  to  arrwt 
these  maladies  i^ved  abortive,  until  M.  Etirone 
nsad  the  ehloride  of  soda.  He  diluted  the  sola- 
tion  of  tho  chloride  with  twenty-four  times  its 
weight  of  water,  and  bathed  the  ulcers  with  it, 
and  injected  it  into  the  nostrils.  The  deioxioe 
rapidly  deorsased,  and  la  tbirty-flvv  daja  the  aai^ 
mals  returned  to  their  wwk.  The  oaoid  means 
of  treating  these  diseases  were  continued  at  th« 
same  time,  but  these  were  perfectly  ineffectual 
before  the  ehloride  was  need.**— The  ohlerids  «f 
sodinu,  or  common  salt,  is  univerBSf  knswaas 
a  substance  of  preat  and  manifold  economical 
value ;  and  it  possesses,  in  addition  to  its  com- 
mon adaptatioQi^  totne  properties  of  pscnliar 
worth  to  the  ftnner.  See  the  article  Saw. 
Chlorine  gas  is  proposed  by  Mr.  "i'unntt  as  pro- 
bably an  available  and  effective  agent  {<x  de> 
stroying  worms  In  the  bnmeliial  tnbea  ef  eittls. 

<3ilorine,  united  with  hydn^n,  forme  an  iai- 
portant  compound  called  muriatic,  or  hydrocfdo- 
ric  acid  pas.  See  Mokiatic  Acid.  With  oxjgen, 
it  gives  rise  to  four  distinot  compoundsi,  which 
are  remarkable  for  the  feehle  attraotion  of  tiwir 
cnn~titnent  i  Icmcnts,  notwithstanding  the  strong 
affinity  of  oxygen  and  chlorine  for  most  elemea- 
tary  substances.  These  compounds  are  never 
met  with  in  nature.  Indeed,  ibej  eanaot  he 
formed  by  the  direct  combination  of  their  con- 
stituents; and  their  decomposition  is  effected  by 
the  slightest  causes.  Notwithstanding  this,  their 
union  hi  always  regnlated  hy  tiie  law  of  dslinili 
proportions,  as  appears  from  the  following  tabfr 
lar  view,  iilustoitive  oi  their  eomposition. 

Cblorine.  Osren. 
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Protoxide  of  chlorine, 
Peroxide  of  chkNriae« 
Chloric  acid,  . 
Perdklorie  acid,  . 

Chlorine  fbrms,  along  with  nitrogen,  one  ef  tte 

most  explosive  compounds  yet  known,  and  was 
the  cause  of  serious  accidents  to  M.  Dulong,  its 
discoverer,  and  afterwards  to  Sir  H.  I>avy.  The 
^hride  of  nilroffmia  formed  from  tiM  aelisasf 
chlorine  on  some  salt  of  ammonia,  chlorine  aid 
nitrogen  being  incapable  of  unitin:^,  when  pre- 
sented to  eaoh  other  in  their  gaseous  form.  Its 
formatiea  is  owing  to  the  decompoeitioa  of  am* 
moaia  (a  compound  of  hydrogen  and  aitfogca) 
by  chlorine.     The  hydrnrrfri  of  the  nmmonra 
unites  with  chlorine,  and  forms  muriatic  acid ; 
while  the  nitrogen  of  the  ammonia,  being  pre- 
sented in  its  nasoeai  state  to  dilotiae,  diasolTed 
in  the  solution,  enters  into  cotTihinaticn  -with  it. 
The  chloride  of  nitrogen  has  a  specific  gravity  of 
1*653;  it  does  not  congeal  by  the  intense  ooU 
pfodttoed  by  a  mixture  of  snow  and  salt  At  a 
temperature  between  ?00**  and  -2V2'^,  it  rxpk-des; 
;ind  mere  contact  with  most  substances  uf  a  com- 
bustible nature  causes  detonation  at  common 
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CHOLESTERINE.  BOX 


CHLORIS.  A  genus  of  grawes,  forming  the 
type  of  tho  larger  portion  of  the  •ttbtennlnAlIy 
«ptkud  divinon  of  the  gramiaeous  fanailj.  All 

th  '  sp.^c'iL's  aro  exotirs;  ncrvrly  twenty  have  been 
introduced  to  Britain,  and  about  a  dosen  more 
nre  known  to  botanists.  Thej  Tarjr  in  heiglit 
from  6  to  15  inches;  the  greater  number  are 
an:i"i:il-i;  nni  aliout  unc-hnlf  circ  hardy. 

CHLOROFORM.  A  new  tlierapeutip  acent. 
vrhirh  is  described  bv  Pn)fe^<or  Simpson  of  F'din 
burgh,  ns  "a  dense,  limpui,  colourless  liquid,  rc:idily 
evaporated,  possessing  an  agreeable  fruit-like  odour, 
ami  H  ^iaccliiiritir  [ile.isujit  ta^te."  In  it>  ii[)p'.ir.iti<Hi 
a4  an  antesthetic  it  is  inhaled  like  ether;  its  advan. 
(jt^es  oirer  that  agent  are  thus  enumerated: — **  1.  A 
miifh  less  quantity  will  produce  the  im-  fjTfft.  2. 
A  more  rapid,  couiplete,  and  geiiciallv  a  mnre  jkt- 
< :«terit  action,  with  les*  preliminary  exctfun-nt  and 
tendency  to  exbtlaration  and  talking.  3.  The  inha- 
lation is  fiir  eiorc  axneable  and  pleasant  than  that  of 
ether.  4.  As  a  smaller  quantity  is  used,  the  appli- 
cation isle&»  expensive;  which  becomes  an  important 
eonatderatioii  if  brought  into  general  use.  5  Its 
perfume  is  not  unpleasant,  but  the  reverse,  and  more 
eranesceiit.  6  and  7.  No  partieolar  instrument  or 
inhaler  i<  necessnry :  it  is  (piitc  portable;  and  all  that 
is  required  is  to  ditfu^e  a  little  of  the  liquid  upon  a 
hollow-shaped  sponge,  or  even  the  poi'ket*bamtker- 
rSiff,  and  apply  the  «amp  over  the  mouth  and  no«- 
tnU,  so  as  to  be  fully  inhaled."  It  sceuis  capable 
o''  beirg  u«ed  with  jfrcat  advantage  in  the  more  pain- 
ful veterinary  operations  as  well  as  upon  the  human 
•ubjeeL  Formyie  i»  the  hypothetical  radlMl  of  lbr> 
mic  acid;  the  aoid  \<c\:i^  -^o  cm!Il-(!  because  it  was 
first  observed  in  the  FuntKca  ruju,  or  red  ant{  but 
ebeaslsta  now  obtain  it  from  many  sources,  such  as 
starrh,  su^r.  and  most  vegetable  subntances.  The 
piTchloride  of  formyle,  or  chloroform,  may  be  made 
bv  various  prorL's>fs — "  l*y  iii-ikitiij  iiiiik  ot  lime  or  j 
an  aqueous  solution  of  caustic  alkali  to  act  upon 
ebloral :  bjr  distilling  alcohol,  pyroxylie  spirit,  or  ( 
rT'n-tr,  With  chloride  of  lime;  by  leading  a  stri'nm  ! 
ot  rhlr)ritie  gHs  into  a  butulton  of  caustic  putuss  in 
•pint  of  wine,  Jcf." 

CHLOROrii  VI«LE.  The  green  colouriag  mat- 
ter  of  the  leaves  and  entfe^e  or  plants.  It  Is  ob- 
tained by  brnisinef  and  prL'>*iitp  leaves,  w.ishittg  off 
their  proper  juices,  treatinff  the  residue  with  alcohol, 
and  oeaporatiri^  the  alcoholic  mixture  to  dryness.  It 
appears  to  be  closely  akin  in  constitution  to  wax.  It 
is  soluble  in  ether,  alcohol,  oil.  or  alkali;  it  is  partly 
BOliible  in  the  aretic.  sulphurir,  and  hydrochloric 
acids,  but  is  precipitated  from  solution  in  them  by 
the  adfiing  of  water ;  and  it  is  saponified  by  alkalies, 
blt'ached  by  liv'ht,  chlorine,  or  the  acids  Not 
more  than  about  lUO  gruwrs  uf  it  are  supposed  by 
Berzelius  to  he  diffused  over  a  tree,  and  to  occasion 
the  gre«nn(>!i4  uf  all  its  leaves  and  shoots. 

OUOCOLATE.   S Cacao. 

OHOKB.  A  species  tiX  cherry -tree^  The 
ChrassM  boretdU  is  a  native  of  North  America, 
and  wns  intr'id"!ri'd  to  Britain  in  1822.  It  ueu- 
allj  attains  a  height  of  about  20  feet,  and  flowers 
ia  Ifay  and  Jane;  The  C^nrwsiis  hymdit  is  also 
a  natiTO  of  North  America,  nnd  was  introduced 
to  Britain  in  1805.  It  flddnm  grows  taller  than  j 
4  or  5  feet,  and  usually  flowers  in  May.  Both 
speoiea  are  denMnoua,  hardj  mud  omunenhd. 

OHOEIHO.    Obstructieii  in  the  gullet  by 
unmasticated  food.    It  rnny  occur  in  any  kind 
of  domestic  animals,  but  is  moet  frequent  in 
cattle,  and  most  dangerous  in  horses.  When 
I. 


potatoes,  carrots,  parsnips,  or  turnips  are  given 
to  cows  or  horses,  without  being  in  mi&ntely 
sliced  as  to  pass  easily  down  the  guUtt^  some  aro 

liable  to  be  swallowed  with  little  or  no  mastica- 
tion, and  in  consequence  to  stick  fast  ia  the 
throat.  The  liability  is  greatly  increased  if,  for 
the  purposes  of  medicine  or  of  improving  the  con- 
dition, fatty,  tarry,  or  ret?inous  substances,  or 
now-laid  eggs,  have  recently  been  administered. 

A  choking  animal  shows  symptoms  of  great 
suflTering,  stretehos  and  lalwurs  its  neck  to  bring 
up  the  ohstructinjx  pubsfrtnco,  discharges  a  pro- 
fusion of  saliva,  exhibits  a  convulsive  ucti  m  of 
the  respiratory  organs,  soon  suffers  distension  of 
the  abdomen  from  the  aocnmnhition  of  gas,  and, 
if  the  obstruction  \w  closily  fitted  to  tlu;  sidus  of 
the  throat,  very  ppt.edily  dies.  Coarse,  coinraon 
practice  on  the  furin  lifts  a  cartwhip,  a  piece  uf 
stiflish  rope,  or  even  the  handle  of  a  rake,  and 
forces  or  attempts  to  force  the  obstructing  body 
down  the  thr nnt ;  hut  thiy  practice,  especially  in 
rude  hands,  and  tnoro  particuktrly  when  so  rigid 
an  instrument  as  the  handle  of  a  rake  is  used,  is 
not  a  little  haaardous,  nnd  may  inflict  very  8cri> 
ous  evil  by  both  strength  nnd  obliquity  of  pr-s- 
sure.  In  an  extremely  bad  case,  when  rapid  and 
excessivs  distension  has  ooonrred,  the  puncturing 
of  the  rumen  may  be  highly  advisable,  yet  this 
ought,  if  posgiMo,  to  be  avoided.  When  the  ob- 
struction occurs  in  the  very  entrance  of  the 
throat,  it  may  be  removed  either  by  the  hand 
nlune,  or  by  the  band  with  the  aid  of  a  balling- 
iron  ;  but  when  it  occurs  at  a  grt  at  depth  down 
the  throat,  it  ought  to  be  treated  with  both  oora- 
plioatiott  and  caution,-— 6rBt  administering  half 
a  pint  of  oil  to  lubricate  the  passage,  and  next 
introducinjT  the  probang,  ascertaining  whether 
extraction  or  forcing-down  ia  likely  to  be  the 
mors  •ttosessful,  and  making  a  series  of  pulls  or 
pnshingS  till  relief  be  effifcted.  See  the  article 
PRnD.\:?o.  If  the  stomach  be  distended,  and  the 
obstructing  object  be  forced  down,  the  probang 
should  be  allowed  to  remain  for  a  short  time  to 
facilitate  the  oscapo  of  the  accumulated  gas. 
When  all  ordinary  methods  fail,  or  when  the  ob- 
structing object,  on  being  pushed  down,  sticks 
fast  in  the  thorax,  recourse  should  be  had  to  the 
operation  of  cutting  through  the  skin  into  the 
oesophagus;  for  though  this  operation  i3  confess- 
edly perilous,  it,  in  this  case,  affords  a  hope,  which 
otherwise  cannot  exist,  of  saving  the  animal's  life. 

CHOKO,— botaBleallr  M^imi.  A  small  genus 
of  plants,  of  the  cncumhnr  tribe.  The  eatable 
species,  Hechium  ednlc,  formerly  callt  d  Sic>/os  ed't- 
lit,  ia  a  native  of  the  West  Indies,  and  wus  intru- 
du  ced  to  Britain  in  181&  It  is  a  lialf<-tender,  cul- 
tivated annual,  of  R  or  7  fe- 1  in  hei^^ht ;  and  car- 
ries a  yellow  flower  in  June  ^iu^\  .Ttt!y.  The  fruit 
is  used  in  the  Wct)t  Indies  for  latteaiog  bogs. 

GHOLESTBRINB.  The  peculiar  chemical 
principle  uf  liiliary  concretions  in  man.  It  very 
closely  res^mhles  .spermaceti,  both  in  appenranco 
and  in  constitution  ;  but  it  is  distinguisbabie  by 
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not  being  sapooHUUe  wilh  poteth,  wai  by 

quiring  a  heat  of  for  its  furion.  Wben 
cholesturine  is  decomposed  bj  the  action  of  ita 
o\\a  weight  of  hot  concentrated  nitric  acid,  a 
peculiar  tabetanoe  U  deposited,  of  butjraceous 
odour,  slightly  stjptic  taste,  and  insoluble  in 
water,  cnlled  cholesteric  acid.  Cho1<>«terine  has 
been  found  also  in  the  biliary  coacretiona  of  the 
ox,  the  pig,  and  the  deg. 

CHOBSA.  A  violent  convulsive  notioa  in  one 
or  more  muscles  of  the  limbs.  Tt  occnsionally, 
yet  very  seldom,  occurs  in  the  horse,  cure 
for  it  ia  known  $  bat  it  b  not  aappoaed  to  be  at- 
tended or  followed  by  wone  efeeti  than  tempor- 
ary pain  and  lameness. 

CHORI8P0BA.  A  genus  of  hardy,  annual 
plants,  of  the  orttdferoaB  fiunily.  Only  four  or 
five  species  are  known ;  bnt,  tboagh  closely  allied 
to  the  rndish  genus,  they  possess  little  interest. 
One  of  them,  ChorU/tora  tendla,  formerly  called 
Rajf^muu  Undlut,  is  sometimes  cultivated  as  an 
ornamental  plant.  It  waaiotrodneed  from  Siberia 
in  1  T«f^ :  and  it  grows  6  or  7  inrhns  high,  and 
carries  a  purple  flower  in  June  and  July. 

CHORIZEMA,  or  Chuhozsxa.  A  genus  of 
beaatifiilf  evergreen,  New^HoOand  nnderdinibe, 
of  the  B-phora  division  of  the  pea  family.  Some 
botanists  derive  the  name  from  a  word  signify- 
ing to  separate,  and  refer  it  to  the  fact  of  the 
fruit  flonaiating  of  two  perfeetly  diatinet  paita; 
others  derive  it  from  the  same  word,  and  refer  it 
to  the  free  or  sf>parated  condition  of  the  stamens; 
and  others  derive  it  from  two  words  signifying 
'danoe '  and  *drittk/  and  refor  it  to  the  <nroQm- 
stances  in  which  the  first  plant  of  the  genus  was 
discovered.  Three  fine  species,  the  dwarf,  the 
holly-leaved,  and  the  rhomb-leaved,  were  intro- 
dnoed  to  Britain  in  1608;  a  aaperb  species,  C. 
Henchmanii^  was  introdnoad  in  1824 ;  four  beau- 
tiful species,  C.  trian/^iJarf,  C  omt^trn,  C.  corf^n- 
tum^  and  C.  »partiode»,  were  introduced  about 
1680and  183t ;  and  aeveral  gorgeous  spedea  were 
intrbdaoad  bj  aeeda  in  1886»  and  the  immediately 
following  yrnrs  Tho  Tirioup-Tefivcd  ppccir??,  C 
varium, — called  also  C.  d^ns,  and  C.  ItUifolium.^ 
waa  inttodnoed,  nnder  tbe  name  of  tbe  UTative 
Pea»  from  tlie  Swan  River  in  1837.  It  liaa  green- 
ish-grey lenvi??,  and  splendid  racemes  of  orange 
and  crimson  flowers;  and,  from  the  very  first 
aowings,  it  sported  into  two  or  three  dittinet 
Tarietiea.  It  grows  with  much  vigour,  and  is 

rendily  propnc^ntrd  frr>m  cuttinps  of  its  half- 
ripened  shoots.  Dickson's  species,  C.  Dicktoniiy 
waa  lirat  rtiied  in  this  country  by  Messrs.  Dick- 
son of  Edinburgh,  from  seeds  obtained  in  1636 
ft"om  the  Swan  River;  and  while  cqu:il  to  most 
of  the  other  spe<aes  in  splendour,  it  excels  them 
in  tlm  aiae  of  ita  flowers.  Most  of  the  chorizemas 
have  a  height  of  from  9  to  30  inehea;  iome  have 
a  very  straggling  habit  of  growth,  and,  apart  from 
the  singular  beauty  of  their  flowers,  arc  awkward 
and  unsightly  plants ;  and  one  or  two  are  so  ut- 
teily  foabia  aa  to  tuoeeed  beat  open  aoeh  eage- 


CHRISrS  THORN. 

work  aa  ia  oomaaonly  naed  for  Tropoaolnm  trie»> 
lorum ;  bn^  aa  n  wlide,  they  have  already  beoooM 
well-known  and  higUj-priaed  ooenpnnta  of  ttK 

greenhouse. 

0HBISTUA8  BOSE^obotanieallf  BMm 
Nigtr*  A  hardy,  ornamental,  evergreen,  hertn 

ceoufl  plant,  of  the  ranunculus  tribe.    It  grows 
wild  in  Austria,  and  in  the  regions  of  tbe  Alps 
and  the  Apennines,  and  waa  inArodnoed  to  Bri- 
tain toward  the  doee  of  the  16th  century.  Its 
root  consists  of  many  thick,  fleshy  fibres,  which 
spread  far  into  the  ground ;  its  leavM  consist  of 
7  or  8  thick,  fleshy,  obtoae,  dightly-semted  lobct, 
and  have  their  bases  joined  to  the  base  of  tbe 
flower-stems,  and  lie  cl'<«<?  to  the  ground ;  the 
flower-stems  are  naked,  rise  immediatdy  from 
the  roots,  and  attain  a  height  of  about  n  fool^ 
each  supporting  a  single  flower;  and  the  floweia 
are  \&rg^.  whitish,  and  fivo  pcttilled,  and  bloom 
from  January  till  March.    The  plant  takes  its 
popular  name  of  Christmas  Rose  from  ita  habit 
of  flowering  in  winter;  it  freely  blooms  in  tlie 
parterre  at  n  time  when  scarcely  another  hardy 
herb  is  fuiiy  in  flower ;  it  is  a  common  favourite 
in  all  sorts  of  flower-gardens,  from  the  most  es- 
tenrive  to  the  mereoottage  idot ;  and  it  iaieadilf 
propagated  by  separating  the  roots  in  autumn. 
A  narrow  If  ,T.v?^d  variety,  H.  n.  av^uj^ifoh'^is  is 
much  later  in  dowering  than  the  normal  plant, 
bdng  naoally  in  bloom  in  Mareh  and  ApriL 

CHRIST^S  THORN.— b«)UnicaUy  Paliunu.  A 
small  genus  of  hardy,  dedduous,  ornamental 
shrubs,  of  the  buckthorn  tribe.   The  common  at 
pointed  speoiet^  ArfsnmsacdSNitai^  fotmeri^  edled 
Rhamnns  Paliunu,  is  a  native  of  Spain,  Portugal 
Italy,  Palestine,  nnd  other  countries  bordering 
on  the  Mediterranean,  and  was  introduced  to 
Britain  toward  the  doaa  of  the  lOtlioentQiy.  It 
usually  grows  to  the  h^^t  of  aboat  4  or  S  feet» 
but  may  be  trained  to  an  upright  stem,  «o  as  to 
attain  a  £ar  greater  height,  and  to  send  out  oa 
all  ridea  nnmenma  denderbrandiea.  Two  sharp 
thorns  occur  at  each  joint  of  the  brandtei|— the 
one  Btrnipht.  upright,  and  about  half  an  inch 
long,  and  the  other  bent  backward,  and  scarcely 
one  qnarler  of  an  inflih  kngi  between  the  tiwcm 
is  the  bad  for  next  year's  dioot ;  the  joints  go 
ttltcrnntcly  in  and  otif ,  so  ns  to  form  at  each  hui 
an  obtuse  angle ;  and  the  thorns  have  a  red  diss 
colour,  while  the  bark  of  the  braaehea  ia  amooth 
and  potpiidi.    Hie  leaves  are  alternate,  oval, 
pale  prcf^n,  and  scnrcrlr  an  inch  in  length,  and 
stand  on  very  short  footstalks.  The  flowers  ha«« 
a  yellowish  colour,  are  produced  in  dosters  fron 
the  sides  of  the  young  shoeta,  appear  in  Jane  and 
July,  and,  though  individnally  FTtial!,  exist  tni 
flourish  in  such  profusion  as  to  make  a  very  gsmi 
show.   The  fruit  is  a  two-celled  nut,  covered  by 
a  membrane  OT  berry.  Tbia  plant  talcee  its  bssm 
of  Chriet'K  Thorn  fmm  the  supposition  that  it 
was  the  plant  of  which  tbe  crucifiers  of  the  Lofd 
of  Glory  formed  his  ignominious  crown  of  tlMans. 
Theword  trandated  *'di<«na"  in 
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rative  is  quite  general,  and  was  fitted  to  designate 
•n  or  anj  of  the  nnmerous  thonij  planta  which 

grow  in  Palestine  ;  yet  the  Paliurus  aculeaius  is 
fully  as  likely  as  any  of  these  plants  to  have  fur- 
nished the  actual  thorns  of  the  cruciOxion.  Ilaa- 
boij  TCMons  awaj  all  doabt  from  his  mind  on 
the  subject,  and  with  well  meant  piety  concludes, 
"These  plants,  therefore,  should  principally  have 
a  sbaxe  in  those  parts  of  the  phintation  that  are 
mora  poealiarljr  dciignacl  far  rdigkrau  retiremeiit ; 
for  they  will  prove  excellent  monitors,  and  con- 
duce to  duo  reflection  on  and  gratitude  to  *  Him 
who  hath  luved  us,  and  washed  us  from  our  sins 
la  hii  own  Uood.*  "—The  twiggy  spcciety  P«iiuru$ 
wyahUt  called  bj  some  botaniete  Zu^ipkiu  incur' 
vus,  Jg  rather  taller  than  the  coTOinon  species, 
blooms  in  August  and  September,  and  was  intrt^ 
duced  about  30  years  ago  from  KepaoL 

CHBO^IIUM.  A  simple  or  uudecomposable 
mineral  substiinre,  of  a  metallic  nature.  It  was 
discovered  in  1797  by  Vauq^uehn,  and  received 
the  name  of  Chromium,  from  a  Greek  word  sig- 
nifying colour,  in  attiulon  to  its  great  tendency 
to  form  coloured  compounds.  It  naturally  occurs 
in  a  beautiful  red  mineral,  the  dichromate  of  lead, 
and  in  a  oomponnd  of  the  oxides  of  chrominm 
and  iron,  called  chromate  of  iron.  It  has  a  yel- 
lowish white  colour,  rxn  1  a  distinct  metallic  lustre ; 
it  is  brittle,  easily  reduced  by  heat,  and  difficult 
of  attack  by  acids ;  it  has  a  specific  gravity  of 
something  between  6  and  6 ;  and  it  becomes  oon- 
vcrtt  d  first  into  green  oxide,  and  next  into  chro- 
mic acid,  when  fused  with  nitre.  The  principal 
compounds  of  chromium  are  salts  of  its  oxide 
with  alkalies,  sslte  of  its  add  with  alkBliet  and 
metals,  three  fluorides  of  chromium,  a  sulphuret, 
and  a  phn^phunt  One  of  the  ealts  of  its  acid, 
chromate  of  lead,  has  a  rich  yellow  colour,  and  is 
of  great  importance  and  extoulve  use  in  tiie  arts 
of  painting  and  dyeing. 

CHRYSALIS.  The  pupa  of  a  lepidopterons 
insect.  Every  larva  of  a  butterfly  or  a  motii,  or  in 
other  phrase^  vwery  caterpillar,  beeomee  a  chry- 
salis before  arriving  at  its  final  condition.  See  the 
articles  CATEHPiLiiAB  and  BrTTmrT  Y  A  chry- 
salis is  at  first  very  soft,  but  afterwards  hardens  i 
and  It  then  sinks  into  a  tcrind  condition,  and  re- 
mains in  it  till  the  time  arrives  for  its  transfor- 
mation. Its  period  of  duration,  in  each  sppcies, 
Tariee  according  to  the  state  of  the  temperature, 
or  Ihe  miMneis  of  the  weather,  being  retarded  bj 
eold,  and  accelerated  by  heat.  When  the  insect 
has  all  ceased  to  he  chrysalis,  or  all  attained  to 
be  moth  or  butterfly,  except  the  skin  or  envelop- 
ing sheath,  it  bunts  fnm  this  integument,  and 
emerges  feeble  and  langoid,  with  crumpled  fringe, 
but  speedily  becomes  active  and  excursive,  re- 
taining not  a  vestige  of  either  the  torpor  or  the 
ontwalnd  torn  of  its  chrysalis  condition. 

OHRTSANTHEMUM.  A  genus  of  ornamental 
pfaMits,  of  the  chamomile  division  of  the  (X}mposite 
fiimily.  Two  species  grow  wild  in  Britain ;  about 
thirty  have  been  introduced  from  foreign  coun- 


tries; and  nearly  twenty  more  are  known  to 
botanists.    Three  species,  the  pinnatifid,  the 

anomalous,  and  the  rooting,  are  white  flowered, 
greenhouse  undershrubs  from  Spain  and  3Ia.deira ; 
two,  the  tripartite  and  the  Chinese,  are  herbace- 
ous eteigreens,  with  wioas-coioured  flowers; 
three  are  hardy  annuals,  and  two  hardy  percn- 
nial'^,  ^vith  y  How  flowers ;  and  all  the  otiiers  are 
hardy  herbs,  either  onauul,  evergreen,  or  peren- 
nial-rooted,  with  white  flowers.  But  abnoet  all 
the  practical  interest  of  the  genus,  whether  for 
its  annoyances  or  for  its  attractions,  is  concen- 
trated in  the  two  indigenous  species  and  the 
CUnese  species. 

The  com  chrysanthemum,  C.  se^um,  is  one  of 
the  hest  known,  most  conspicuous,  and  most 
aauoying  weeds  of  the  com  fields  of  Britain.  It 
is  a  prevalent  and  abundant  TeUow-fiowered  an- 
nual ;  and  is  known,  in  general  popular  language^ 
as  corn  mnrifroid, — in  Kent,  as  yellow-bottle, — in 
Korfoilc,  a&  budkvud, — in  the  midland  counties  of 
England,  as  golds  or  gowls, — in  the  north  of  Eng- 
land, as  goldens  and  gnks, — an  d  iu  SooUand, 
as  gule,  gules,  gule-gowans,  and  yellow-gowaus. 
Its  root  is  tapering  and  fibrous;  its  stem  is 
round,  stiff,  ramose,  and  from  18  to  86  inches 
high ;  its  leaves  are  bluish  -  green,  long,  very 
broad,  narrowest  at  the  base,  and  deeply  in- 
dented at  the  sides ;  and  its  flowers  are  yellow 
and  brilliant,  have  a  broad,  open  disc,  and  bloom 
from  June  till  August.  An  old  method  of  sub- 
duing this  triiiil)l«jsi)rnc  thoni;fh  showy  weed,  was 
to  manure  the  land  in  autumn,  to  lay  it  out  to 
summer  fallow,  and  to  harrow  it  about  five  days 
after  sowing;  but  at  <mee  the  easiest,  the  meet 

economical,  and  tho  most  Kucccssful  method  of 
attempting  its.  extv  riDinatiun  is  to  pull  it  up  or 
cut  it  down  by  hand  as  soon  as  it  comes  into 
flower; 

The  ox-eye  daisy,  Chrt/tanthemum  hncanthe- 
mum,  IK  a  herbaceous  evergreen,  quite  as  gener- 
ally known  as  the  com  chrysanthemum,  but 
contributing  &r  more  to  onuunent  and  utilitj 
than  to  mischie£  It  is  called  sometimes  the 
moor  daisy,  sometimes  the  great  white  ox-eye 
maudlinwort,  and  sometimes  simply  ox-eye.  It 
abounds  in  our  pastures  and  gnss  fidda,  and  by 
the  sides  of  our  by-roads  and  Ims  freq^uented 
pTihIic  -  roads ;  and  is  often  a  conspicuous  and 
pleasant  filature  of  the  concluding  part  of  sum- 
mer. Its  rook  is  woody,  tough,  biandied,  and 
profusely  fibrous ;  its  stem  is  erect,  about  two 
feet  hip-h,  and  sometimes  simple,  sometimes 
branched ;  its  radical  leaves  are  obovate,  stalked, 
and  deep  green;  its  other  leaves  are  oblong,  ob- 
tuse, cut,  pinnatifid  at  the  base,  and  scsiils  or 
rather  embracing  the  stem  ;  and  its  flowers  are 
terminal,  solitary,  large,  and  open  in  their  form, 
with  y^ew  disc  and  brOBant  white  rays,  often 
hx  eifldBng  in  beauty  some  of  the  fsvooiitsa  of 
the  parterre,  and  usually  blooming  in  June  and 
July.  The  wholo  plant  is  softly  herbaceous, 
and  slightly  but  not  agreeably  aromatic;  and 
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when  it  grows  on  mcadowB  or  ami)ng  the  artifi- 
oud  grasses,  it  forms  part  of  the  bay  crop. 

The  Chinese  chrysantliejimm.  ('.  sfiie/}.<;^,  was 
introilnced  to  Britain  frum  China  first  in  ITHi, 
and  afterwards,  in  numerous  varieties,  Ihruugh- 
ottt  a  series  of  years.  In  its  natnnil  state,  how- 
eTer,  or  with  chamoter  unchanged  bj  oultiva- 
t:  n,  it  sccjns  never  to  have  been  introliicecl ;  for 
though  many  vari-Hiea,  quite  distinct  from  one 
another,  huve  Wea  imported,  all  were  j/urcliuscti 
from  the  Ohiaese  traders,  In  the  markets  of 
Jlac.io.  It  is  a  herbaceous  evergreen,  of  usually 
about  4  feet  in  h 'isjht ;  its  leaves  are  bluish- 
green,  broad,  deeply  and  sharply  serrated  and 
lacerated ;  and  its  flowers,  in  general,  oonnst  of 
large,  matty,  circular  n^ustmanta  of  Ugulato 
florets, — these,  in  the  numerous  varieties,  being 
of  almost  every  colour  except  blue,  and  frequently 
combining,  in  one  ivriety,  a  showy  and  imposing 
mixture  of  colours.  This  plant  engages  much  of 
tin.'  attention  of  florists,  and  i^^onerally  occupies  a 
largj  place  in  tolerable  collections  of  flowering 
plants ;  yet  it  has  a  coarse,  rank,  lanky  appear- 
ance in  vegetation,  and  possesses  little  or  no 
delicacy  and  very  rarely  any  good  form  in  its 
flowers,  and  owes  its  power  of  pleasin;^  partly  to 
the  mere  colour  of  its  flowers,  and  principally  to 
its  habit  of  flowering  throughout  a  period  of  the 
year  when  almost  all  other  conspicuously  flower- 
ing plants  arc  deep  in  the  sleep  of  winter.  In 
its  native  country,  it  blooms  from  the  beginning 
of  November  till  the  end  of  February  or  the  mid< 
die  of  March ;  and  in  spite  of  all  artificial  appli- 
ances to  modify  or  alter  its  habits,  it  stubbornly 
adheres  to  this  season  of  flowering  in  Britain. 
While  azaleas,  camellias,  magnolias,  and  other 
Chinese  winter-flowering  plants  can,  by  proper 
artificial  treatment,  be  either  greatly  retarded  or 
greatly  accelerated  in  showing  bloom,  the  Chi- 
nese chrysanthemum,  whether  situated  in  the 
greenhouse  or  in  the  open  ground,  and  whether 
raised  from  seeds,  from  layers,  or  from  cuttings, 
completes  the  annual  cycle  of  its  secretions  at 
exactly  one  periud,  and  commences  its  attempts 
to  bloom  in  the  early  part  of  December.  But 
this  physiological  peculiarity,  while  insuring  for 
floris^ts  a  profusion  of  showy  flowers  in  a  mild  or 
open  winter,  sometimes  occasions  their  sad  dis- 
appointment, and  puts  their  appliances  of  pro- 
tection grievously  at  fault,  under  an  early  com- 
mencement of  severe  frost. 

The  varieties  of  Chinese  chrysanthemums  in 
cultivation  even  twenty  years  ago  were  exceed- 
ingly numerous;  and  they  have  since  been  greatly 
multiplied  by  importations  and  hybridSzements. 
A  classified  list  of  the  older  and  best  known  sorts, 
in  the  IVansacttona  6f  the  London  Horticultural 
Society,  distributes  them  into  four  groups, — 
plants  having  large  and  showy  flowers  and  re- 
quiring prutection,  quite  hardy  plants  with  large 
and  showy  fluwers,  scantily  -  flowering  plants 
with  large  and  showy  fkoweii,  and  plants  which, 
from  eithur  the  lateness  or  the  smallnoss  of  their 


flowers,  are  not  deserving  of  cultivation.  Tkt 
varieties  which  have  latge  and  showy  flewen 

but  require  protection,  are  the  superb  white,  tkt 
paper  white,  tlie  sulphur  yellow,  the  golden  jt.- 
low,  the  curled  lilac,  the  curled  blu>h.  the  smi- 
double  quilled  pink,  the  starry  purple,  the  esr!; 
crimson,  the  pale-flamed  yellow,  the  ta&eclatei 
white,  the  semidouble  quilled  white,  the  n'luki 
flamed  yellow,  the  tasselated  lilac,  the  hirg«  like, 
tiie  blubli  ranunculus-flowered,  the  brown  pur|^ 
the  two-coloured  red,  and  the  pak  bnlT;  the 
quite  hardy  varieties  with  large  and  shoirj 
flowers  are  the  quilled  white,  the  8uperb-clu»tered 
yellow,  the  changeable  white,  the  tasselatcd  yel- 
low, the  golden  lotus-flowered,  Piark*s  small  yeUow, 
the  rose  or  pink,  the  pnrple,  the  buff  or  orang? 
the  small  yellow,  the  early  blush,  the  pal?  pink, 
the  changeable  pale  buff*,  and  the  Spanish  brova;  , 
the  scantily-flowering  varieties  with  lai^c  and  ' 
showy  flowers  are  the  semidouble  quilled  orange, 
the  expanded  Itrjht  purple,  the  larq^e  qu;!i:  1 
orange,  the  quilled  light  purple,  and  the  tw^ 
coloured  incurved ;  and  the  varieties  whidi,  frtm 
either  the  lateness  or  the  smallsen  of  their 
flowers,  do  not  deserve  to  be  cultivated,  are  the 
double  Indian  wliite,  the  yellow  warratJih,  the 
Windsor  small  yellow,  the  quilled  salmon  col- 
oured, the  semidouble  quilled  pale  orange,  tiie  ) 
late  pale  purple,  the  double  Indian  yellow,  the 
late  quilled  yellow,  the  quilled  yellow,  and  tht 
quilled  pink. 

The  best  soil  for  Chinese  chrysaa^emums  is  a 
mixture  of  turfy  loam  and  peat,  or  a  mixture  of 
ordinary  loam  and  leaf-mould.  "  When  they  hav  ■ 
advanced  in  growth  considerably,  and  got  Isnky 
before  they  show  their  bloom,  the  top  three  joinu 
roust  be  taken  ofl* ;  and,  with  the  aid  <tf  bcttcOK 
heat,  under  a  hand-^'lass,  shaded  from  the  sun, 
these  tops  may  be  struck  rather  mpidly.   When  . 
potted  out,  they  may  be  placed  upon  some  hard 
floor  out  of  doors^  where  the  wCnns  eaiinol  got  | 
throui^h  into  the  pots,  and  there  Itfl  t()  grrow 
themselves  up  to  the  Mootning  point;  they  will 
I»e  fuund  very  dwari,  and  may  be  shifted  frum 
their  first  to  their  second  pots,  and  removed 
under  a  frame,  or  into  the  greenhouse^  to  perfect 
their  flowers.  The  old  roots,  or  rather  old  stooU. 
may  bo  turned  out  into  the  open  ground  to  grow 
stock  for  propagation,  or  perfect  their  floweiS  as 
garden  or  border  ornaments.  The  depriving  them 
of  their  top,«  Tnnkr5  them  push  side  shoots,  whicrh 
bloom  in  a  late  s^a^oo,  or  which  may  l*e  agaia 
taken  ofi*  and  struck.  After  Uooming,  the  pbnti 
may  be  cut  down  completely,  and  when  they 
shoot  from  the  bottom,  the  plants  may  be  parted, 
to  go  through  the  same  operation  the  next  year.** 

CHRYSEIS,  or  EicoscuouTZiA.  A  genua  of 
hardy,  herbaceous,  ornamental  phnta,  of  the 
poppy  family.  This  genus  was  discovered  Hy 
Menzies  in  Vancouver's  voyajc.  and  might  haw 
l»een  appropriately  called  Mciuiesist,  had  not 
that  name  been  pre<iccupied  by  a  genus  of  heaths,  i 
The  name  Chryseis  is  borrowed  frum  oUe  of  ' 
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nomer*8  bMUtieB,  and  ftlludet  to  tlie  bright  gold- 
en colour  of  the  flowers ;  and  the  name  Esch- 
ficholtzia  is  in  honour  of  tlic  botanist  Eschscholtz, 
who  acoompuiied  Kotsebue  In  bis  voyage  round 
thu  world.  The  latter  of  tbeie  bwiim,  besides 
being  almost  unpronounceable,  was  pre-occtipiecl, 
in  the  milder  form  of  EUliultzia,  hy  a  genus  of 
the  labiate  family,  and  ought  therefore  to  be  dift- 
continufd.    Tlie  Californian  species,  Chrysets  Ca- 
Ufornicaf  was  introduced  to  Britain  from  Ca]i- 
fomia  in  lS26i  and  two  other  species,  V.  crocea 
and  C  canpaeUit  have  dnee  been  introduced  from 
the  Mine  ooontry.    But  the  three  species  difier 
from  one  another  only  in  minute  features,  and 
possess  so  nearly  a  coutiuon  character  as  to  have 
'  been  Terj  generally  regarded  as  mere  varieties. 
All  arc  brilliant,  very  handsomo,  and  well  worthy 
of  cultivation ;  all  have  a  creeping  haliit,  brittle 
stems,  audgolden-coluured  flowers;  and  all,  though 
ranking  with  some  botanists  as  biennials,  and 
,  trith  others  aa  tubOTOua-rooted  perennials,  are 
capable  of  as  prompt,  facile,  and  hardy  cultiva- 
tion, as  the  lea'^t  fastidious  and  most  rapidly 
.  flowering  uf  the  conuiiuu  hardy  auuuuk.  Tiie 
ClaJifomian  apedei  la  abreadjr  to  be  seen  in  mul- 
titudes of  the  smallcht  cl'i^s  of  parterres,  and 
iTcll  deserves  all  the  popularity  it  has  so  rapidly 
attained.   The  safTron-culuured  species  is  ditttiu- 
'  gvdshed  from  the  Californian  almost  solely  by 
the  tint  of  its  flowers ;  and  tho  compact  species, 
by  the  comparative  Bmallncss  of  its  flowers,  and 
l  y  having  the  segmtuta  of  its  leaves  very  slightly 
toothed,  instead  of  deeply  lobed. 
;     CHRYSOBAT  \  X  T  ^    See  Oocoa  Pmn. 
!     CnaySOCOMA.    See  GoLDrwcKS. 
!    CHRYSOPUYLLUM.  See  Stak-Appxa 

CHBYSnRUS.  A  small  genna  of  bavdj,  an> 
'  nual  grasses,  of  the  dogVtailrgrasS  tribe.  The 
'  hedgehog  species,  C.  echinatus,  grows  wild  on  the 
sandy  fields  of  England.  It  has  a  height  of  2  or 
I  2^  feet,  and  flowers  in  August,  but  btw  a  weedy 
I  chaiacter.  The  elegant  species,  C.  dtgana^  but 
I  esteemed  by  some  botanists  a  Cynosuni?,  was  in- 
troduced from  the  south  of  Europe  in  ItilO,  grows 
.  a  foot  high,  and  baa  a  handsonw  appearance. 

Two  other  speciea  are  known,  and  haTe  been  in- 
'  troduced. 

CHYME,  in  animal  economy.   In  the  process 
I  of  digestion,  the  food  is  subjected  to  a  tempera- 
ture usually  above  90^  of  Fahrenheit.  It  is 
niixed  with  the  p^stric  juice,  a  liquor  secreted 
I  by  the  glands  of  the  stomach,  and  is  made  to  un- 

I  deigo  a  moderate  and  lUternate  pressure,  by  the 
J  contraction  of  the  stomach  itself.  It  ia  thus 
t  converted  into  a  soft,  uniform  masp,  of  a  grayish 
,|  colour,  in  which  the  previous  texture  or  nature 
\  of  the  aliment  can  be  no  longer  didtingui^hed. 
!  The  cAjniM,  aa  this  pulpy  mass  into  which  tiie 

f/od  in  the  stomach  is  resolved  is  termed,  passes 
by  the  pylorus  into  the  intestinal  canal,  where 
!  it  is  mixed  with  the  pancreatic  juice  and  the 
li  bilo,  and  iaatiU  exposed  to  the  same  temperature 

I I  and  aUaniating  presaore.    The  thinner  pasts  of 


it  are  absorbed  by  the  slender  tubes  termed  the 
ladeals.  The  liquor  thus  a1>sorl)Ld  is  of  a  white 
colour  i  it  passes  through  the  glands  of  the  me- 
sentery, and  is  at  length  conveyed  by  the  thoracic 
duct  into  the  blood.  This  part  of  the  process  is 
termed  cht/lijication,  and  the  white  licjtior  thus 
formed  chifU.  It  is  an  opaque,  milicy  fluid,  mild 
to  the  taste.  By  standing  for  some  time,  one 
part  of  it  coagulates ;  another  portion  is  coagu- 
lati  d  liy  heat,  The  chyle,  after  mixing  with  the 
lymph  conveyed  by  the  absorbent  vessels,  is  re- 
ceived into  the  blood,  whidi  Ina  returned  from 
the  extreme  vessels,  before  tbia  passes  to  tl^e 
heart.  All  trnccF  of  it  are  very  soon  lost  in  the 
blood,  as  it  mixes  perfectly  with  that  fluid.  It 
is  probable,  however,  that  its  nature  is  not  im- 
mediately completely  altered.  The  blood  passing 
from  the  heart  is  conveyed  to  the  lungs,  where  it 
circulates  over  a  very  extensive  surface  presented 
to  the  atmospheric  idr,  with  the  intervention  of 
a  very  thin  membrane,  which  does  not  prevent 
their  mutual  action.  During  thh  circulation, 
the  blood  loses  a  considerable  quantity  of  carbon, 
part  of  which,  it  is  probable,  is  derived  from  the 
imperfectly  aBsimili^ddiyle,aa  thia,  originating 
in  part  from  vegetable  niattt  r,  must  contain  car- 
bun  in  larger  proportion  than  even  the  blood  it- 
self.  See  the  article  Nutrition. 

CHUBK.  A  machine  for  separating  the  boty- 
raceous  matter  from  cream  or  milk,  and,  in  con- 
sequence, making  butter.  Chums  are  exceed- 
ingly various  in  size  and  construction,  and  con- 
siderably diveruficd  ia  tiie  kind  of  power  by 
which  th<7  are  worked,  and  the  manner  in  which 
that  power  is  applied. 

The  pluoge-chum  worked  by  hand  is  the  sim- 
plest, and  was,  for  a  long  time,  the  most  common; 
but,  in  almost  all  dalriea  except  those  of  mere 
cottages,  it  has  been  completely  stiperseded.  It 
consists  of  an  upright,  wooden,  cylindrical  vessel ; 
a  lid  or  cover,  with  a  small  central  aperture ; 
and  a  long  moveable  handle,  inserted  through 
this  aperture,  am!  terminating  in  a  circular  and 
plentifully  perforated  board,  of  a  size  nearly  to 
fit  the  cylinder,  and  yet  to  admit  of  being  freely 
moved  up  and  down  among  the  en  am  or  milk. 
The  simple  perpendicular  ntotinu  of  the  handle, 
playing  constantly  up  and  down  hke  a  piston, 
abundantly  agitates  the  cream  or  milk  by  means 
of  the  perforated  board ;  but  the  process  ia  both 
laborious  and  somewhat  tedious. 

The  barrel-churn  consists  of  a  wide  cylinder  or 
unbulged  barrel,  mounted  horizontally  upon  a 
frame ;  an  axle  inserted  through  the  centre  of 
the  barrel,  from  end  to  end;  f;(ri?  nr  arms,  at- 
tached lengthwis<>  to  the  axle,  just  broad  enough 
to  revolve  within  the  barrel,  and  constituting 
with  the  axle  a  kind  of  fan-wheel ;  and  external 
appliances,  principally  a  toothed-w  heel  and  a  fly- 
wheel, for  putting  and  maintaining  the  fly  wheel 
in  revolving  motion.  A  short  horizontal  handle 
is  attached  to  one  of  the  spokes  <^the  fly-whed; 
and  a  ainj^  person,  by  keeinng  hcM  of  thti  and 
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turning  tUc  Oy-wlieal,  millj  aiul  tpttSSlj  efbeCi 
a  churning.'— The  box-churn  is  tin  aame  in  gene- 
ral constrnrtton,  in  position,  and  In  mode  of 
working,  as  the  barrel-chum,  but  is  fuur-sided 
while  the  latter  ii  ojlindrioaL— The  upright  bar- 
nl^hiura  bis  n  vntinl  poritioii ;  it  ia  provided, 
cn  th(^  exterior  of  its  upper  end,  with  a  small 
cylindrical  ropc-coil,  set  in  a  frame  or  cross-bar  ; 
the  rope  which  plajs  round  the  coil  passes  through 
holee  in  the  ridee  of  the  frame  or  oross-bar,  and 
is  firmly  attached  to  treadle  board?,  which  nre 
situated  close  to  the  churn,  and  on  a  level  with 
its  lower  end;  and  a  man,  by  standing  on  the 
treedle-hoerdiy  end  alteraikting  hii  weigiht  on 
the  right  foot  and  on  the  left,  causes  the  fan- 
wheel  to  move  verticcolly  and  rapidly,  in  a  con- 
stant series  of  alternate  directions,  and,  in  con- 
sequenoe,  effeets  %  idraming  with  compamtivdj 
great  ease  and  speed. — A  cradle-chum  is  shaped 
somewhat  like  a  cradle,  but  mounted  on  a  wooden 
frame»  and  provided  intemallj  with  a  grate  or 
gratee  in  the  centre,  to  etide  in  n  groove ;  nnd  it 
is  rocked  with  regular  motion,  not  fiwtcr  than 
the  pendulum  of  a  clock,  and  serves  remarkably 
well  for  making  batter. — An  example  of  the 
American  cradle-dram  ia  ineidentelly  noticed  as 
fuHows  in  Lambert's  Travels  through  Lower 
Canada  and  the  United  State? : — "  At  a  farmer's 
near  Lake  Champlaio,  we  saw  a  machine  for 
churning  batter.  It  wee  n  kind  of  half  barrel, 
with  a  place  where  one  of  the  farmer's  sons  sat 
astride  as  on  horseback.  The  machine,  moving 
up  and  down,  answered  the  double  purpose  of  a 
chum  for  making  butter,  and  a  rocking-horse  for 
hiiehildreQ.** 

In  large  dairies,  or  on  large  farms,  churns  are 
so  constructed  and  situated  as  to  be  worked  by 
machinery ;  and  in  some  cases,  this  is  driven  by 
a  horee  or  an  aes  or  by  the  leparate  apfilioation 
of  water-power,  and,  in  other  cases,  by  the  same 
power  which  drives  the  machinery  of  a  thresh- 
ing-mill or  a  scutch-mill.  The  consiruction  of 
ehnm  generally  preferred  for  working  hy 
chinery  is  that  of  the  plunge-churn ;  it  has  the 
shape  and  position  of  an  uprip:}it  unbulged  bar- 
rel, and  may  have  a  capacity  of  from  40  to  200 
gallons ;  the  perforated  board  or  daeher,  for  agi- 
tating the  oream  or  milk,  is  moved  up  and  down 
by  a  lever;  and  this  is  connected  with  the  mo- 
tive machinery  and  power  by  means  of  a  shaft 
and  crank.  CRuutts  of  tltit  oonetrttction  can  be 
accommodated  to  wide  gradations  in  the  quan- 
tity of  milk,  simply  l>y  the  addition  of  holes  or 
screws  for  regulating  or  altering  the  distance  of 
the  chum-etalT  firom  the  cratre  ^  the  kver.  An 
excellent  variety  of  plunge-chura  for  working 
by  machinery  ia  figured  and  described  in  Low's 
Elements  of  Agriculture  ;  and  models  of  two 
varieties,  the  one  with  a  vertical  plunge,  and  the 
ether  double,  square,  and  with  horizontal  plunges, 
are  shown  in  tlic  museum  of  the  Highland  Sooiety, 
and  briefly  noticed  in  its  catalogue. 

CHYMOCABPUS.    A  small  genus  of  omar 


CINERARIA. 

mental,  climbing,  herbaceous,  greenhooie  fianl^ 

of  the  tropoeolum  tribe.  The  five-leaved  specie^ 
C.  peiUap/u/Uics,  called  by  Lamarck  Troparohm 
pentaphifUum,  was  first  raised  in  Britain  in  1830, 
from  seeds  obtained  from  Buenos  Ayres.  It  «!> 
tains  a  height  of  about  4  or  5  feet,  blooma  horn 
kwirnst  till  October,  and  hr\?  beaTitifilly  Vlric 
gated  flowers  of  red  and  green  and  purple,  lu 
flowers  differ  from  thoee  of  the  tropoeolum  genos 
in  being  two-pelalled ;  snd  its  finit  ia  a  joiey 
black  berry,  somewhat  like  the  Zante  grape.  The 
rr,:.ncric  naTne,  chvmocarpus,  alludes  to  the  chief 
character  of  the  berry,  and  signifies  "juicy  fruit-" 

dBOVLES.  SeeOnow. 

CICCA.  A  small  genus  of  evergreen,  tropical, 
fruit-trees,  of  the  spurge  tribe.  The  two-rowod 
leaved  species,  C.  (UtCicAOf  was  introduced  from 
India  toward  tiie  close  of  last  oentnrf.  Itosoallf 
attuns  a  height  of  about  20  feet  Its  flowers  are 
g^roen  ;  and  its  fruit  are  about  the  siz?  of  lar^ 
marbles,  rouudish,  aoiduIouS)  and  well  adapted 
for  tarts. 

CICER.   See  Chick- Pba. 

CICHORIUM.   P  c  SrccoRT  and  BniT& 

CICUTA.  SeeCowBANS. 

CIDER.  SeeCnta. 

CrMIOIFUGA.  SeeBvawcBS. 

CINDERS.    See  Asncs. 

CINE&ARIA.  A  large  genus  of  beaatifully 
flowering  plants,  of  the  jacobea  division  of  ths 
composite  order.   Two  species  grow  wild  in  Eng* 
land,  about  60 species  have  been  introdueed  from 
foreign  countries,  and  a  great  number  of  hybrids 
have  been  raised  by  British  florists,  and  are  sold 
in  our  pnbiie  nurseries.  Four  or  Ave  of  the  qie* 
cies  have  one-flowered  peduncles,  and  all  the 
others  have  many-flowcred  peduncles ;  and  about 
one-half  of  the  latter  are  tender,  evergreen  un- 
derdurahs,  of  from  one  foot  to  font  foet  in  lie^t» 
with  leaves  somewhat  like  those  of  the  evens 
genus, — while  the  remainder  are  perennial  her- 
baceous plants  of  from  0  inches  to  i  feet  in  height, 
chiefly  deddaons  and  hardy,  and  all  with  leaves 
somewhat  like  those  of  coltsfoot.    The  marsh 
specie?,  C.  paln^ri$,  grows  wild  in  the  marsh« 
of  Kagiand,  has  a  height  of  about  a  yard,  aad  , 
carries  yellow  flowers  in  Jnne  and  Jnly.  fhe 
entire-leaved  species,  C.  xtUegrifolia^  grows  wili 
in  the  chalky  pastures  of  England,  has  a  height 
of  6  or  8  inches,  and  carries  yellow  flowers  m 
May  and  June.  fRiese  two  species  are  strictly 
weedi^  but  confine  themselves  to  a  very  limited 
range  of  Soil ;  and  were  the  moet  brilliantly  ' 
flowering  S|pecies  of  the  greenhouse  to  be  hardy  : 
and  diflhsed  enough  to  grow,  and  east  thv 
winged  seeds  in  the  open  ground,  tiMj  wsald 
speedily  become  as  annoying  to  the  farmer  as 
thistles  or  groundseL   The  vast  majority  of  tht 
species,  in  their  natnfil  state,  are  yeUow4h>wcrcd,  . 
sod  have  but  a  shabbily  ornamental  character,  J 
only  a  degree  or  two  superior  to  that  of  dande>  ^ 
lion ;  but  a  few  of  the  choicer  species,  and  very 
many  of  the  hybridi^  are,  as  to  mere  ooloo  sad  ' 
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tint,  the  most  brilliant  and  dazzling  tenants  of 
vtOuK      giMtthoBM  or  Ch«  ptrterre.  Intetue 

blae,  shaderi  off  to  all  tints  and  gradations  of 
blue,  lilac,  nnd  purplr, — crimson  of  all  sharies,  up 
to  pale  rose, — partj-coiours  of  ail  shades,  pure 
wUte  OMtiM,  dukUk  ditki,  light-eeloand  dialu, 
with  many  varieties  of  margin, — all  these  occur 
in  cinerarias,  and  hnve  combined  with  nftarly 
circular  form  and  with  flat  and  spatulate  tioret<<, 
to  win  fbr  thete  plants  not  only  popularitj,  but 
great  multiplicity  and  prominenoe. 

The  woody  Bpeciea  of  cineraria  are  readily  pro- 
pagated from  cuttings,  the  herbacMus  species  by 
(Uvidon  of  fhe  rooCi,  tad  both  dMWifroin  wed^ 
and  by  the  rooting  of  the  side-shoots.  Seed  in- 
tended for  sowing  should  be  well  separated  by 
being  rubbed  in  a  little  sand  or  dry  sifted  soil ; 
•ad  should  be  thinly  sowji,  in  April  or  May,  in 
boxes,  pots,  or  seed-piw^  liUod  with  ftno  light 
S'^il,  or  with  a  sifted  comp'>'?t  of  equal  parts  of 
peat  and  tarfy  loam.  The  boxes,  pots,  or  pans 
ihoold  bo  kept  in  n  firame,  and  oeeaaionaUy 
Wfttered.  When  the  seedlings  appear,  they 
ought,  for  a  few  days,  to  be  lightly  shaded  from 
the  sun  with  a  coTcring  of  thin  calico,  white 
paper,  or  any  similar  material ;  when  they  have 
attained  a  littte  liio  and  utroagth,  they  should 
be  pricked  out,  and  set  near  the  edges  of  pots  ; 
and  in  August  or  September,  they  should  be 
planted  singly  in  pots,  filled  one -third  with 
orookt  and  pioeet  ni  dureoal,  and  two-thirdi 
with  proper  soil,  and  placed  in  a  pit  or  a  dry 
frame,  there  to  stand  throu^j-hotit  the  winter. 
In  early  spring,  they  will  begin  to  flower ;  and, 
for  the  nko  of  tiieir  bloom,  fhsy  nifty  bo  nmovod 
to  any  situation  where  they  are  wanted.  Seeds 
from  these  plants  will  produce  improved  plants, 
and  again  seed  from  the  latter  will  produce  plants 
•till  more  improved;  bat  anj  of  the  plants,  if 
simply  earthed  apkWillq>eedily  form  rooted  side- 
shoots,  which  require  merely  to  be  separated  in 
order  to  grow  and  bloom  as  independent  plants. 
When  enttings  are  need  Ibr  propagation,  they 
should  be  taken  small,  tad  etdudk  in  eead  onder 
a  bell-glass.  Cinerariag  require  a  very  free  ven- 
tilation, and  are  always  weakened  in  organism 
tad  damaged  ia  blooia  bj  the  application  of 
forcing  heat.— Two  herbMeoos  ^edes  of  respec- 
tively marigold  and  centaury  are  popularly  called 
oinerarias ;  and  a  number  of  species  formerly  in- 
doded  in  the  genus  cineraria,  are  now  assigned 
to  four  other  genera. 

CINNA.  A  pmali  frenti*?  of  gTn.«?ses,  of  the  agros- 
Us  tribe.  Only  two  species,  and  these  of  small 
interest  are  known.  The  reedy  species,  C.arun^ 
dinam,  was  brought  from  Obaada,  and  grows 
about  a  yard  high. 

CINNABAH,  A  mineral,  composed  of  one 
equivalent  of  mercury  and  two  equivalents  of 
sulphnr.  It  it  heavy,  and  hat  a  daric  red  edoor; 
but  it  is  sometimes  prepared  artificially, — and  it 
then  bears  the  namn  of  factitious  cinnaVirir,  and  is 
iatimateiy  allied  to  the  well-knowu  beautiful  pig- 


ment, vermilion.  Cinnabar  is  not  attacked  by 
alkalies  <nr  simple  adds,  bat  it  dissdved  and  de- 
cora posed  by  nitro-muriatio  acid.  It  was  for- 
merly administered  to  horses,  in  doses  of  half  an 
ounce  daily,  as  an  alterative  in  obstinate  coughs 
and  thieknem  of  wind;  bat  it  hae  now  almost 
ceased  to  be  used  by  farriers. 

CINQUKFOIL,— botanically  PoUntiUa  Reptant. 
A  creeping,  perennial,  herbaceous  plant,  of  the 
nMaoeono>flowered  tribe.  It  abonnds  in  meidows 
and  pastures,  and  bj  the  waysides,  particularly 
on  dry  «»andy  soils,  in  most  districts  of  Britain. 
Its  ro<)t  is  comparativdy  long  and  large,  and  was 
fimnerly  used  at  an  astringent  in  mwlidne ;  its 
stems  are  round,  smooth,  leddidi,  decurrent,  and 
stoloniferous,  in  the  manner  of  these  of  the  straw- 
berry plant ;  its  leaves  are  long,  narrow,  and  in- 
dented, and  are  arraogud  digitatively  and  five  in 
number  oo  Otch  footstalk,  so  as  to  give  oooadon 
to  the  name  of  ciniinefjll  .  and  its  flowers  are 
large  and  bright  yellow,  stand  upon  long  foot« 
stalks,  and  appear  from  Jane  till  September. 
The  other  British  species  of  potentUla,  and  even 
the  ivliole  of  that  preat  genus,  are  sometimes 
called  cinquefoiL    See  the  article  PoTxwTitLA. 

CINQUEFOIL  (Maksh),— botanicaUy  Coma- 
rum,  A  oniioae,  evergreen,  herbaoeooe  plant,  of 
the  rosaccoug  flowered  tribe.  It  was  formerly 
ranked  among  the  potentillas ;  but  now  consti- 
tutes a  genus  of  itself.  It  grows  wild  iu  our 
q^oagyb^  and ditehee;  its  rootle  oreeping  and 
very  fibrnus;  its  stems  are  round,  reddish,  and 
about  is  inches  in  height ;  and  its  flowers  are  an 
inch  broad,  of  a  purplish  blood  colour,  and  very 
diowy,  and  appear  in  Jane  and  July. 

CIRCULATING  SYSTEM.  Wo  have  stated,  in 
our  article  Animal,  that  the  second  characteristic 
peculiar  to  animals,  as  distinguished  from  plants, 
it  diat  of  pooMidag  a  drenhtting  system.  If  we 
commence  from  the  arachnides,  or  spiders,  and 
the  worms,  and  then  examine  all  animals  higher 
in  the  scale  of  creation,  it  will  be  found  that  the 
nntritive  flaid  dronlates  through  a  sytfeem  of 
cylindrical  vessels ;  and  that  it  only  suppliei  the 
several  parts  requiring  nourishment  by  means  of 
their  ramified  extremities,  or  lac  teals,  through 
whidk  the  notriment  ie  depodted  in  the  plaMs 
requiring  sustenance.  These  vessels,  which  dis- 
tribute the  nutritive  fluid  or  blood  to  all  parts 
of  the  body,  receive  the  name  of  arteruf.  Those, 
on  the  oontnury,  tre  enUed  tvta^  which  restore 
the  blood  to  the  centre  of  the  circulating  system. 
This  motion  of  the  nutritive  fluid  is  sometimes 
performed  simply  in  one  circle ;  often  there  are 
two  dronlar  motions,  and  even  three^  if  we  in- 
clude that  of  the  venorporUx,  which  collects  the 
blood  of  the  intestines,  and  conveys  it  to  the 
liver.  The  velocity  of  its  motion  is  frequently 
assisted  by  certain  fleshy  organs  cdled  heaiU, 
whioh  are  placed  at  iome  one  omtre  of  dreula- 
tion,  often  at  both. 

In  the  vertebrated  and  red-blooded  animals, 
the  nutritive  fluid,  or  chyle,  leaves  the  intestiues 
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cither  white  or  tnuiqwrent ;  and  is  con  vcjcd  into 

the  venous  system, by  mean's  "f  [larticular  vessels 
called  lactealfl,  where  it  nuxcs  with  the  blood. 
Other  'Mewls  eunUar  to  the  UMstea]e»  and  ooiopos- 
ing  with  them  one  arrangeraeut,  called  the  lym- 
phatic system,  convey  into  tho  venous  system 
thoee  nutritive  particles  which  have  either  escap- 
ed the  hetealt,  er  havo  heen  aheorhed  through 
the  cntiele  or  outer  skin.  Before  the  blood  is 
fitted  to  renovntc  the  Bnl)stance  of  the  several 
parts  of  the  body,  it  must  receive,  from  the  sur- 
rounding clement,  through  the  medium  of  res- 
piration, that  modification  which  we  have  al- 
ready noticed.  One  pnrt  of  the  v:  Is  T>elonging 
to  those  animals,  which  posseiis  a  circulating  sys- 
tem, is  destined  to  convey  the  blood  to  certain 
organs,  where  it  is  distributed  over  a  large  extent 
of  surface,  in  order  th^t  the  action  of  the  surround 
ing  element  m.'vy  be  the  more  energetic.  When 
the  animal  is  adapted  for  breathing  the  air  this 
efgen  it  hollow,  and  called  iuMfft;  but  when  the 

animal  only  bronthcs  the  air  dissolved  in  water, 
the  ofc^iTi  prr'i'Tt^,  and  is  callod  hr<i)\chicr,  nr  rfifh. 
Ct-Ttaiu  organs  ot  motion  are  always  arranged  so 
as  to  draw  the  enrrounding  dement  either  within 
or  upon  the  organ  of  respiration. 

In  animals  which  do  not  possess  a  circulating 
system,  the  air  penetrates  into  every  part  of  the 
body,  throuf^  daitie  vemele  oalled  traekta;  or 
else  water  acts  upon  them,  either  by  penetrating, 
in  a  similar  manner,  through  vessels,  or  simply 
bj  being  absorbed  through  the  surface  of  the 
iktn.  In  man,  respiration  is  performed  by  means 
of  the  pressure  and  dattic  foroe  of  the  idr,  which 
rushes  into  the  Inngs,  where  a  vacuum  would 
otherwise  have  been  formed  by  the  elevation  of 
the  libi,  and  the  depreetton  of  the  diaphragm. 
Huflonlar  force  then  expels  the  air,  after  the  ne- 
cessary purification  of  tlie  blood  existing  in  the 
lungs  has  been  performed ;  and  the  same  actions 
are  again  repeated.  The  blood,  whidi  was  of  a 
dark  purple  colour,  while  slowly  tcaTdfing  ftom 
all  parts  of  the  body  to  the  hcfirt,  has  no  sooner 
been  purified  by  yielding  its  excess  of  car))onic 
acid  to  the  surrounding  air,  and  by  absorbing 
osygen,  than  its  colonr  changes  inte  a  bright  yer- 
inilion.  In  birds,  it  w;is  necessary  to  combine 
lungs  of  small  bulk  with  an  extensive  aeration  of 
the  blood ;  and,  accordingly,  the  blood  not  only 
passee  into  the  lunge,  but  through  them  into 
capacious  air  colls;  from  which,  by  the  action  of 
the  chest,  it  is  again  expelled.  The  lungs  thus 
act  twice  upon  the  same  portion  of  air.  The 
change  of  the  tadpole  into  the  firag  ie  aooompa> 
nied  by  extraordinary  alterations  in  its  respira- 
tory organs.  In  the  first,  or  tadpole  state,  the 
organs  are  branchial,  in  the  frog  they  are  pulmo- 
nary. The  arrangements  are  striking  and  sin- 
gular. 

All  respiration  must  be  cither  aquatic  or  atmo- 
»ph«rUs.  In  the  former  <^8e,  the  respiration  is 
said  to  be  eulcMeoKe  or  Afwneil Atf ,  aooordiag  as  it  is 
performed  through  the  skin  or  through  gUls,  On 


to 


the  other  hand,  atmospherie  resfnialktt  may  l« 

either  tracheal  or  p'Umonary,  accordinjf  as  it  \i 
performed  through  the  air-tubes  called  tracbec, 
or  by  meane  of  lungs. 

After  the  blood  has  been  puiified  by  teqiiri 
tion,  it  is  fitted  to  resstore  the  composition  of  all  1 
parts  of  the  l>ody,  and  to  execute  the  function  of 
nutrition  properly  so  celled,  ^e  wonderfid  pro- 
perty, possessed  by  the  blood,  of  decomposing  it- 
self so  as  to  leave  precisely,  at  each  point,  those 
particular  kinds  of  particles  which  are  there  m 
wanted,  oonstitutes  tiw  mysterious  sssenss  of 
vegetative  life.  We  lose  alt  traces  of  the  secret 
proce?s  by  which  the  restoration  of  the  S-l-ds  n 
performed,  after  having  arrived  at  the  ramified 
extremities  of  the  arterial  canals.  But  in  the 
prepaiation  of  fluids  we  are  able  to  trace  appro- 
priate organs,  at  t  tu  o  varied  and  complicated. 
Sometimes  the  minute  extremities  of  the  vf«sels 
are  simi^y  distributed  over  extended  surfaces, 
from  whidi  the  liquid  exudes;  aad  semetims 
the  liquid  nms  from  the  bottom  of  minute  cavi- 
ties. But  tho  more  general  arrangemtnt  is,  that 
the  extremities  of  the  arteries,  before  chaugi&g 
into  veins,  fona  particular  veeeda  called  cmjmBct^ 
which  produce  the  requisite  fluid  at  the  exact 
point  of  union  between  these  two  kinds  of  T!**- 
sels.  The  blood-vessels,  by  interlacing  with  the 
capillary  vesssls  which  we  ]iaf«  just  deemhs^ 
form  certain  boffies  Called  ton^HomnxiM  er  wm- 
tory  gland*. 

With  all  animals  destitute  of  a  circulation,  sod  . 
especially  with  insects,  the  nutritive  fluid  \»Am 
the  solid  parts  of  the  body ;  and  enoh  of  then 

imbibes  those  particles  necessary  far  its  fn*te- 
nance.  If  it  become  requisite  that  any  partictikr 
fluid  should  be  eecreted,  capillary  vessels,  adapttd 
for  this  purpose,  and  floating  in  the  nutritife 
fluid,  imbibe,  through  their  porea,  the  ekmeut^, 
necessary  for  the  oompoeitioa  of  the  fluid  to  be 
secreted.  It  is  thus  that  the  bloqd  continnaBj 
renovates  all  the  component  partt  of  the  bo^J* 
anrl  ri  pairs  the  incessant  loss  of  its  particles,  re- 
suiting  necessarily  from  the  continued  exercise 
of  the  vital  functions.  The  general  idea  whick 
we  are  able  to  form  of  this  process  is  •aflSeient^ 
distinct,  although  the  details  of  the  operatiou 
performed  at  each  particular  point  are  involved 
in  obscurity,  from  our  ignorance  of  the  precise 
diemical  cerapodtien  of  each  part»  aad  our  em- 
sequent  inability  to  determine  the  exact  COai^ 
tions  necessary  for  their  reproduction. 

CI RSiUM.  A  large  genus  of  hardy  herbaceoui 
plants,  of  the  thistle  dividon  of  tho  cea^ssili  ^ 
order.  It  comprises  the  greater  portion  of  thi 
old  genus  cnicus  or  plume-thistle,  al)out  a  dotea 
species  which  were  formerly  included  in  the  ge-  , 
nus  oarduns  er  true  thistle,  and  a  huge  number 
of  species  peculiarly  its  own.  The  total  nuabsc 
of  its  species  is  nearly  one  hundre<l ;  and  ths 
number  of  its  indigenous  species  is  eight.  Soqm 
of  the  latter  are  excessive  pests  oil  poor  soQs  sad  ' 
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full  J  known  to  many  a  flurmer.  See  the  article 

I  Thistle  (Picme.) 

CISTERN.     A  small  artificial  reservoir  of 
water.    It  is  practically  the  same  as  a  tauk,  and 
;  differ*  only  ia  mode  of  eonetfoctioii,  or  even  in 

]    mere  name. 

II  CISSUS.  A  large  genus  of  tropienl  clinil  inpr 
jl  plants,  of  the  vine  tribe.  AlK>ut  eighty  speciea 
•  i  bftve  been  io&enUficaUy  dawribed ;  aad  upwards 

'  of  one-third  of  these  have  been  introduced  to  our 
hothouses.     Almost  all  the  species  are  nearly 
; ;  identical  with  the  vine  in  botanical  characters, 
< '  and  very  doiely  akiii  to  it  in  babit ;  bat  only  a 
ii  &wof  tbem  have  :i  ^^ood  app-:ar:iiice,  and  scarcely 
any  are  of  considerable  utility.  The  small  leaves 
:  and  quadrangular  stems  of  Visnu  quadrangtdarU 
— 'wbich  grows  to  a  keigbt  of  about  30  feet,  and 
'  I  was  introdaoed  to  Britain  in  1 790 — are  sometimes 
|.  eaten  l>y  the  natives  of  India,  and,  when  dried 
' '  and  powdered,  are  prescribed  by  the  Tamul  phy- 
j   ridans  ia  some  diseasei  of  the  stomacb  and 
j  bowels. 

CISTUS.     A  gcnns  of  beautifully-flowering, 
evei^^reen  shrubs,  forming  the  type  of  the  order 
;  CIstaoeflsorOistiuiA,  This  erder  eomprbes  foar 
I    genera,  and  has,  witliin  ibe  gardens  of  Britain, 

nearly  200  sp^cios.  Almost  all  the  epecies  are 
remarkable  fur  the  beauty  of  their  tluwers  ;  and 
I  the  greater  number  arc  admirably  adapted  for 
j  rock-work.  They  are  distinguished  from  ether 
''  calycosc  plnntR,  always  by  their  alternate  or  op- 
I  posite  nudividcd  leaves,  and  generally  by  their 
1  exudii^  a  fragrant  resinous  secretion,  and  by 
I  their  having  regular  flowors  with  erumpled 
petals. 

I  ■  About  forty  species  of  the  cist  us  gonus,  besides 
I    some  varieties,  have  been  introduced  to  Britain; 

and  all,  for  the  sake  of  their  handaome,  fhigrant, 
,  evergreen  folia^a*,  and  especially  of  their  elegant 
flowers,  are  worthy  of  general  and  zealous  culti- 
vation.   Two  were  brought  from  the  Atlantic 
i  islanda  of  Africa,  and  all  the  others  fron  ooun- 
I  tries  bordering  on  the  Mediterranean.   AU  arc 
usually  called  hardy ;  but  some  require  the  pro- 
I    tection  of  mattings,  or  cold  frames, — or,  though 
I   resisting  the  bad  effects  of  or^naiy  winters,  are 
liable  to  be  destroyed  by  either  a  Severe  or  a 
i  prolonged  frost.     AU  thrive  best  upon  rocky 
I !  soil,  or  in  a  mixture  of  sand  and  peat,  or  of  sand 
j ,  and  loam;  and  otn  be  propagated  either  from 
'  •  seeds,  by  layers,  or  by  cuttings, — the  last  taken 
L  off  in  June  or  July,  and  planted  under  a  hand- 
glass.  Nearly  ono-haif  of  the  species  have  rose- 
red  or  purple  flowers,  and  most  of  the  remainder 
have  white  flowers,  with  beautifully  purple- 
'1  Ftnin»d  or  purple- spot  ted  centres.    The  flowers 
.  of  some  are  as  laige  as  a  medium-sized  rose ;  and 
I  those  of  most  are  strictly  ephemeral,  or  continue 
I  during  only  part  of  a  day,  but  appear  in  constant 
_  and  profuse  succession  during  the  months  of 
j  June  and  July.    Some  of  the  species  frequently, 
I !  and  all  of  the  species  ocoisionally,  bear  the  popu- 
\  lar  name  of  rook-rose;  and  three  or  four  of  the 
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meet  gummiferous,  fragrant,  and  beautifully- 
flowered,  particularly  ('  !(fJa}it/eruj<,  C.  Lfdoit^ 
C.  unduiatiu,  and     cjprius,  are  popularly  called  i 
Qum-Cistuses.   The  gum  ladanum  of  commerce  ' 
is  produced  by  C,  tadmu/erus  and  C.  Ledon,  but  : 
still  more  copiouBly  by  C  ereticu.y:  and  in  Can-  t 
dia,  it  ia  scraped  from  the  leaves  and  stems,  by  *  I 
means  of  a  kind  of  leather-toothed  or  leather-  j 
thonged  lake,  called  etfatiri.  In  the  time  of  | 
Dioscoridos,  goats  were  set  to  browse  upon  the  ,  j 
foliage;  and  when  they  had  collected  the  gum  1 
upon  their  beards,  their  owners  removed  it  thence  { 
by  combing.  We  shsJl  briefly  notfoa  four  or  five  I 
of  the  most  conspicuous  w  best  known  speoiee,  I 
as  specimens  of  the  whole.  [  j 

The  ladanuro-bearing  species,  C.  ladam/erut,  i 
was  introduced  to  Britain  flrom  Spain  in  the  ' 
third  decad  of  the  17th  century.    Its  stem  is  ; 
woody,  and  has  a  height  of  about  four  feet;  its  , 
branches  are  irregularly  produced,  yet  usually  I 
form  the  ^ant  into  a  wdH* shaped  bush;  its  I 
leaves  are  iancsolate,  odoriferous,  smooth,  and  j 
I  finely  gr<  en  a^ove,  and  veined  and  whitish  be-  ' 
low ;  and  its  Uowers  are  very  large,  very  delicate^  j 
weU  formed,  and  beautilbQy  tinted,  and  are  pro-  | 
duced  in  plenty  all  over  the  shrub.   Many  vari^  | 
ties  of  this  species  exist,  differing  from  one  an- 
other principally  in  tlie  colour  or  tiutiog  of  their  ^ 
flowers ;  but  most  of  tbeee  are  referrible  to  two 
type.t,  the  white-flowered  and  the  spotted,  or  C. 
A  (Mi^orus  and  C.  I.  maculatus.    The  craved  and  I 
the  Cyprus  species  have  sometimes  been  con- 
founded with  the  ladanum  -  bearing  species.—' 
The  pophur-leaved  species,  C.  popvli/oliwi,  was 
introduci  d  fmm  Spain  about  the  middle  of  the  j 
17th  century,    its  stem  has  a  height  of  from  3  j 
to  6  feet ;  its  branches  grow  irregularly,  and  are  ! 
covered  with  a  brown  bark ;  its  leaves  are  oni^  ! 
date,  pointed,  and  smooth ;  and  its  flowers  are  [ 
white  and  numerous,  and  grow  at  the  ends  and  ; 
sides  of  tile  branches. — The  bay-leaved  species,  | 
C,  lavr^oUutt  was  introduced  from  Spain  in  1731.  I 
Its  stems  attain  a  height  of  from  4  to  6  feet ;  its  j 
leaves  are  oval,  pointed,  deep  green  above,  w  liitish  i 
Itelow,  and,  during  part  of  the  year,  very  clammy ;  i 
and  its  flowers  are  white,  large,  numerous,  and  | 
imposing. — The  hoary  species,  C.  iticantu,  was 
introduced  from  the  soutit  of  Europe  toward  the  | 
close  of  the  16tb  century.  Its  stem  has  a  height 
of  from  two  to  four  feet,  and  tamiflee  into  a  bnshy 
head ;  its  leaves  are  sessile^  rottgh,  hoary,  and  of 
different  shapes  and  sizes  according  to  the  va- 
riety, or  even  on  the  same  plant;  and  its  flowers 
have  a  purple  colour,  of  greater  or  less  intenrity 
according  to  the  variety. — The  Montpelier  spe- 
cies, C.  mompelieji-i'^,  was  introduced  from  the 
south  of  Europe  in  1G5G.    Its  stem  has  a  height 
of  from  two  to  four  feet ;  its  branches  grow  num- 
erously from  the  lower  as  well  as  the  upper  part 
of  the  stem,  and  are  hairy,  tough,  and  slender ;  \ 
its  leaves  are  sessile,  lanceolate,  dark  green, 
hairy,  longitudinally  three  -  veined,  and  very  I 
daiuny  ai^  frignnt;  and  its  floweia  are  white  | 
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I  md  wtmmnM,  tmi  mm  produced,  on  long  foot- 1 

stalks,  at  the  em^s  of  thr.  branches. — The  otlior 
ppecies  most  commonly  cultivated  are  thuae  de- 
signated apptninut,  albidas,  grandiflorut^  critpiu, 

pnliferxu,  halimi'foUiu,  mh-t'/Jius,  ramu,  nuui- 
foliiu,  mulrtbilis,  and  iurrejanun 

CITRIC  ACID.  The  peculiar  acid  of  many 
fteidnloiu  frnita,  pattiiwikrly  of  the  jnloe  of  Umei, 
lemons,  onuiget,  and  currants.  It  is  believed  to 
be  the  active  principle  which  renders  thf»8e  fruits 
so  powerfully  antiscorbutio »  and  it  has  somc- 
timei  been  noomniended,  ia  tb«  room  of  lamoii- 
juice,  as  a  preventive  of  sea-scurvy.  It  has  a 
cooling  and  grateful  effect,  ns  sn  ingredient  in 
drinks;  yet  it  probably  acts  with  most  benign 
effect,  especially  in  eovtttencting  the  patreliM> 
tive  tendency  of  animal  food,  when  used  in  ito 
natural  state  of  combination  with  the  sugar,  mu- 
cilage, and  extractive  of  fruits.  It  is  obtained 
in  a  NpuBto  ttato  by  adding  finely  pulverised 
chalk  to  lemon-juice,  so  as  to  form  insoluble 
citrate  of  lime, — %vashin;T  tliis  citrnte  with 
water,  and  decomposingly  digesting  it  lu  diluted 
sulphuric  acid, — by  infilfcrating  the  liquid  Arom 
the  insoluble  sulphate  of  linoyttBd  by  evapo- 
rating the  liquid  to  dryness,  as  to  drive  off  all 
I  the  water,  and  leave  the  citric  acid  as  a  resi- 
duum. The  acid  crystallizes  into  large  trans- 
parenl  ifaomboidal  |rinnt;  it  oootittt  of  Ibur 
equivalents  of  carbon,  four  of  oxygen,  and  two  of 
hydrogen  ;  it  keeps  for  my  Icnfjth  of  timo  unde- 
oomposed  in  dry  jars  or  bottles,  but  is  slowly  and 
gradoally  dooompoied  wben  damp  or  in  watery 
solutioa;  and  it  is  convertible  into  the  highly 
poisonous  oxalic  acid,  by  the  action  of  nitric  acid. 
The  principal  salts  funned  by  it  are  the  citrates 
of  potash,  soda,  ammonia,  magn^a,  lime,  iron, 
baryta,  and  cttontia;  tat— ocoepting  the  first, 
which  is  often  extemporaneously  made  in  solu- 
tion as  an  effervescing  draught— tliey  are  of  very 
small  importanoe. 

CITRUL.   Seo  Coooxasn. 
CITRUS.    A  very  rich  and  impftrtnnt  grnns 
of  tropical  fruit-trees,  containing  the  type  of  the 
order  Aurantiaoese.   It  is  distinguished  from  the 
other  genera  of  tbia  order,  by  the  multitudinous- 
nes8  and  irregularly  parcelled  combination  of  its 
stainc'Ms.  nnd  by  the  looscncis  with  which  the 
leathery  rind  of  its  fruit  is  attached  to  the  en- 
veloped bigi  of  pulp.  Fifteen  tpeeiei,  besides 
varieties,  all  ranking  as  cultivated  tropical  fruit- 
trees,  are  enumerated  by  some  botanists  ;  but 
I  these  are  referred  by  other  writers  to  four  types 
j  or  specifio  ioiiroee,— nil  the  kinda  except  these 
I  four  being  regarded  as  either  natural  varieties  or 
I  artificial  hybrids.   Full  noticM  of  the  whole,  or 
of  the  several  groups  and  must  important  kinds, 
.  willbefoinidinoararticleeAvmAMnPiifOKairoi^ 
XiTMort,  Ciraoir,  Lim^  HiJinABiir,  and  toannocK. 
GIVES.    See  Chites 

CLARKIA.   A  small  genus  of  very  beautiful, 
hardy,  annwd  plants,  of  the  order  OnagniisB. 


CLARY.  'I 

The  elegant  species,  dtgamM^  was  inCro- 

duced  from  California  in  1S32.    Its  ?trm  is  erect, 
and  between  two  and  three  feet  high,  and  seatis 
off  numerous,  erect,  twiggy,  rounded,  glabrous, 
leaff  brandies;  its  leavee  are  ovate,  nente,  gfat- 
bron=;,  and  more  or  less  distinctly  toothed,  and 
stand  on  short  footstnlks ;  n.nJ  us  (lowers  hare 
fuur  equal,  spreading,  somewhat  rhomboidaL 
dawed,  and  deep  roeoHMlonred  petals*  etand  est 
horizontally,  are  quite  sessile,  and  bloom  from 
July  till  the  end  of  autumn.    A  variety  of  thii 
species  has  double  flowers,  of  a  palish  rose  coloor. 
—The  ganra^e  spedes^  CRarltm  ftnunHa,  wss  | 
introduced  from  Califinua  in  1834.    Its  stem  is 
erect,  filiform,  pale  (Treen,  stained  with  purple, 
clothed  with  pubescence,  mach  branched,  and 
about  a  foot  high  ;  ita  Icnvea  are  altenats^  i 
stalked,  ovate,  acute,  entire^  an  inch  long,  dark  ■ 
green  and  glabrous  above,  and  paler  and  pubcs-  i 
cent  below ;  and  its  flowers  are  scattered  in  tcr-  |  , 
minal  noemes,  begin  to  Uoom  in  August,  aad  M 
have  fonr  purple  petale,  with  Tory  short  claws,  and  . ' 
rhomboidnl.  o^tn^c,  conca%'e,  crenulatcly  repand 
laminsB,  furnished  just  above  the  claw  with  two  , 
short  anriculate  lobes.  —  The  pretty  swedes, 
Clarkia  pxdehdlay  was  introdnoed  from  the  tsrii*  I  | 
tories  of  the  Hudson  Bay  Compriny  in  15?2C  ;  and  !  ! 
is  already  in  so  general  favour,  that  it  may  , 
seen  in  every  garden,  from  the  tiniest  to  the 
roost  nobis,  in  whidi  the  dightsst  taste  or  faw«r- 
ledge  of  plants  is  displayed.    It  has  a  height  of 
about  18  inches,  is  ramose  and  sheeted  all  over 
with  very  showy,  segmented,  roeaceously-purple 
flowers,  and  Is^  in  all  respects,  one  of  the  bsst  sf  , 
our  hardy  flowering  annuals.   A  permanent  va- 
riety of  it,  Clarkia  jndekdla  /on  silfie,  has  white* 
coloured  flowers. 

GLART,— botaaioaDjifibrmSa.  Serenl  spedss  | 
of  hardy  herbaoeona  j^ts,  of  the  lige  genus. 
The  common  species,  Salvia  gdarta,  was  intro-  ' 
duoed  fxQxa.  Italy  in  l^iss.  It  is  a  biennial,  of  about 
four  Ibet  in  height,  witii  large  leaTss^  and  oeny- 
ing  light  blue  flowers  from  July  till  SepteBbsr; 
and  it  I'i  frequently  cultivated,  as  an  aromatic 
herb,  in  kitchen  gardens.   Its  flowers  are  used 
for  making  wine ;  and  its  leaves  are  employed 
for  various  culinary  purpoesi.    It  ia  sown  la 
spring,  nnd  transplanted  in  summer  nt  distances  . 
from  plant  to  plant  of  between  G  and  12  inches.  ' 
— The  Horminum  species,  Salvia  JJvrminumf  was  ' 
introdnoed  IWnn  the  south  of  Bnrope  in  UiML  It 
is  an  annual  of  12  or      inches  in  height,  and 
carries  a  pnrple-coloured  flower  in  June  and 
July;  and  is  also  occasionally  cultivated  as  aa 
aromatio  herb.  Two  vaiietise  of  it,  the  piirpls>  ' 
topped  and  the  red-topped,  S.  H.  vtoiaoM  aad 
S.  If.  rubra,  are  culti\Titod  both  for  economical 
purposes  and  for  ornament. — ^Tbe  meadow  spe-  * 
dss,  SuMd  pmteiuu,  Is  a  pereniualHrootsd  tad  •  I 
rare  weed  of  the  dry  pastures  of  Rngiand.  Its  . 
stem  is  3  or  I  feet  high  ;  its  leaves  are  dark 
green  i  and  its  tiowers  are  large,  viokt-ooloaiedy 
and  handsome  and  bloon  ftom  May  tOI  Kofna*  • 
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ber^The  irrniin  species,  Sdvia  vahenacea^  is  a 
ptreniilal-rooted  weed  of  the  chalky  and  gmrelly 
pastures  of  Britain.  Its  stem  is  about  two  feet 
2u^ ;  its  leaves  arc  greyish-green ;  and  its  flowers 
mre  small  and  bluish-violet^soloured,  and  bloom 
from  June  tni  October.  It  has  cordial  and  as- 
tringent qnnliticf?,  ivhether  fresh  or  dried ;  and 
is  much  esteemed,  by  many  persons,  for  medicinal 
purposes  and  for  flavi^uring  wine. — A  number  of 
other  apeciee  of  Salvia  are  sometimes  popularly 
called  chry.  See  the  articles  Saoe  and  Salvia. 
CLASSIFICATION.  Sec  Bot.oy  and  Soils. 
CLATTINO.  The  removing  of  a  portion  of 
the  wool  firom  tlw  tails  and  uddars  of  pv^Baat 
ewes  a  little  before  their  lambing.  The  practice 
is  effected  by  throwing  the  ewes,  and  is  very 
useful,  as  a  preventive  of  the  misohievous  oohe- 
aion  of  tbawoolfipomtiieel&etsof  pai;ging. 

CLAUSEN  A.  A  small  genus  of  evergreen^ 
tropical  fruit-trees,  of  the  orange  tribe.  The 
five-leaved  species,  Clamena  pcntaph^lOf  formerly 
called  Lmwia  pentaphylla,  was  introdttoed  to 
our  hothouses  from  India  in  1800.  It  grows  in 
India,  to  the  height  of  20  or  25  feet ;  its  flowers 
are  white,  and  bloom  from  June  till  August;  and 
its  Ihui  is  smooth)  xouiidisb,  red,  and  about  the 
mae  of  a  diany,  and  Is  aataa  faj  tlic  comsMm 
;  people. 

i  CLAY.  Any  kind  of  earthy  matter  which  is 
\  dwnetsrised  hy  the  pvesenoe  of  afamilna.  Sea 
the  articles  Alcmina  and  Aboillacbous  Rakth. 
Clays,  in  a  geological  respect,  are  of  very  various 
'  age  and  character,  and  are  found  in  great  abun- 
!  dance,  com  posing  itrataofmore  or  kis  importance 
j  and  distinctiveness,  from  neariy  the  lowest  fos- 
silifcrous  hods  up  to  the  most  recent  nlluvium. 
See  the  article  QsoLoor.  Even  surface  clays,  or 
clays  lying  near  the  surface,  are  very  diversified 
aa  to  both  their  origin  and  their  mineral  consti- 
tution.  Some  yellow  clny,  such  as  abounds  in 
many  parts  of  Denmark,  is  supposed  to  consist 
of  the  altered  felspar,  the  unaltered  mica,  the 
polfariaad  qoarta,  and  tiie  leoombined  magiietic 
and  titanic  oxides,  of  decomposed  granite.  Most 
blue  clays  consist  of  decomposed  syenite  and 
greenstone,  and  do  not  contain  any  mica.  Many 
days  have  been  Ibmed  bj  the  disinttgraticn  of 
porphyry,  and  are  easily  distinguishable  into 
thin  quartxose,  felspathic  and  peculiarly  alumin- 
ous constituents.  "  The  analysis  of  the  porcelain 
sfajs,**  saja  Uebig,  "  proves  that  the  Mspais 
from  which  they  were  formed  have  not  reached 
their  utmost  limit  of  disintegration,  for  they  still 
contain  potash.  The  porcelain  clays  are  those 
whidi  are  vefracl<»7  in  the  fire,  and  <b  not  melt 
when  exposed  to  the  strongest  hoat  of  our  fur- 
naces. The  difficult  fusibility  of  the  porcelain 
oUjs  depends  upon  their  proportion  of  the  aika- 
Bae  bases,  potash,  soda,  lime,  magnesia,  and  pro- 
toxide of  iron.  When  we  compare  the  other 
kinds  of  clay  with  the  porcelain  clays,  we  find 
that  the  infusible  clays,  or  days  poor  in  potash, 
are  of  rare  occurrence.  The  dajs  diffused  through 
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the  most  kinds  of  rocks,  those  ooeurring  In  arable 
land,  and  those  in  the  beds  of  clay  interspersed 
with  the  layers  of  brown  and  mineral  coal,  con- 
tract when  exposed  to  heat,  and  become  vitrified 
in  a  strong  fire.  Loam  also  melts  in  a  similar 
manner.  When  the  oxides  of  iron  are  not  pre- 
sent in  the  clays,  their  fusiVnlity  is  in  direct  pro- 
portion to  the  amount  of  ihe:r  alkaiir.e  ingre- 
dients. Clays  arising  from  the  disintegration  of 
the  potash  felspars,  are  free  from  lime;  those 
formed  from  Labra  i  r  spar — the  principal  com- 
ponent of  basalt  and  law; — contain  lime  nnd  Sfjdii. 

The  limestones  containing  much  clay  are  pro- 
porticnaiBy  the  tidiest  in  sIkaKne  ingredients. 
The  marls  and  stones  used  for  cement  belong  to 
this  class  of  minerals.  They  differ  from  other 
limestones  by  possessing  the  property,  after  burn- 
ing, of  hardening,  when  In  contact  with  water. 
During  the  burning  of  marl  and  of  many  other 
natural  cements,  the  constituents  of  the  clay  and 
lime  act  chemically  upon  each  other,  giving  rise 
to  anhydroQs  apophyUite,  or  an  analogous  com- 
pound of  silicate  of  potash  and  nlioate  of  lime, 
which,  being  brought  in  contact  with  water, 
forces  the  latter  into  chemical  combination  in  a 
dmilar  manner  to  burnt  gypsum,  and  crystallisee 
along  with  it.  When  a  fragment  of  chalk  is 
moistened  with  a  solution  of  silicate  of  jxitash, 
the  latter  forms  a  new  compound  on  the  surface, 
and  this  becomes  hard  and  stonj .  The  fine  of 
the  chalk  takes  the  place  of  potash  In  the  sili* 
cate  of  potaf^h,  and  a  certain  quantity  of  potash 
is  set  at  liberty  in  the  form  of  a  carbonate. 

"The  preceding  remarks  prove  very  cl^ly 
that  arable  land  has  bad  its  origin  in  the  ehemi- 
cal  and  mechanical  actions  exerted  upon  rocks 
and  minends  rich  in  alkalies  and  alkaline  earths, 
by  which  means  their  coherence  has  been  gra- 
dually destroyed.  It  is  seaicdy  necessary  to  fur- 
nish any  further  proofs  that  all  clays,  whether 
they  be  pure  or  mixed  with  other  minerals,  so  as 
to  form  soils,  sufier  progressive  and  continued 
changes.  These  dmnges  consist  in  the  giving  of 
a  soluble  form  to  the  alkalies  and  alkaline  bases, 
hy  the  combined  action  of  water  and  of  carbonic 
acid.  This  gives  rise  to  the  formation  of  soluble 
silieales,  or,  if  these  ate  deeomposed  by  the  car- 
bonic add,  to  the  hydrate  of  silica,  which,  being 
in  its  peculiar  soluble  condition^  may  be  taken  up 
by  the  roots  of  plants. ' 

A  dayey  subsoil  requires  peculiar,  operose,  and 
expensive  management,  bnt  will  be  discussed  in 
the  article  on  Dbainiko  ;  and  clayey  soils  of  dif- 
ferent diaraoters,  require  peculiar  husbandry 
and  cmidderable  nicety  of  treatment,  bnt  wiU 
be  discussed  in  the  articles  on  Soil  and  Ro- 
tation. Some  varieties  of  clay  surface  are  al- 
most totally  barren ;  and  others  are  the  most 
exubeiantty  fertile  within  Hkt  British  dombtkoi. 
See  the  articles  Cansa  and  Baebbk  Soils.  The 
worth  or  worthlessne??  of  clavey  land  is  depend- 
ent, in  many  instances,  on  the  porosity  or  the 
retentiv^aess  of  the  subsoil,  but,  in  mor^  upon 
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it?  mm  -ntrii-ic  composition,  nnd  upon  the  gcor- 
j  1  gic  treatment  which  it  has  received.  Everyday 
soil  which  cuatains  too  large  a  proportioa  of 
I    alamina,  or  which  it  undnlj  fiu,  wofb,  md  mieta- 
!    owi.  n  ovor-tcnacious,  compact,  and  adhu'sivo,  and 
I    requires  to  be  improved,  both  in  its  mechanical 
I '  texture,  hy  an  iatenaixatiuu  of  siliueou^  sand  or 
j  I  gravel,  and  is  its  chemieal  character,  hy  the  ad- 
I    dition  of  farm  yard  and  calcareous  manure. 
' :  Coarso,  moorish  clay  lands,  of  the  class  so  well 
I    known  iu  Scotland  under  the  name  of  till,  con- 
I   tain  a  compaiativelj  Urge  proportion  of  the 
.  oxides  of  iron,  and  are  of  a  hard  and  ol>duratc 
'  nature,  and  require  a  large  amount  of  working, 
manuring,  draining,  and  exposure,  in  order  to  be 
I  redaimed  from  their  atubhomnew,  and  reduced 
j   to  fertility. 

;       Burnt  clay  U,  in  some  districts  of  England,  ex- 
^  tensively  used  and  highly  vxtoUod  as  a  fertilizer 
I  of  Mvend  kinds  of  soils,  and  particuhtrlj  of  each 
[  as  are  too  retentive,  and  require  to  be  rendered 
porous  and  friable.   See  the  article  Ashes.  The 
beneficial  action  of  so  seemingly  incongruous  a 
'  manure  as  mere  burnt  cUy  or  calcined  argilk- 
ceous  earth,  is  usually  ascri!  m1  t  i  the  insolubility 
\  which  the  clay  has  acquired  from  calcination, 
and  to  its  consequent  similarity  of  meclianical 
i  power  to  that  of  salieeoos  sand ;  but  the  true 
;    cause,  according  to  Liebig,  is  the  following: — 
I '  "  Peroxide  of  iron  and  alumina  are  distinguished 
;  from  all  other  metallic  oxides  by  their  power  of 
}  forming  solid  compounds  with  ammonia.  The 
j  precipitates  obtained  by  the  addition  of  ammonia 
to  salts  of  alumina  or  iron  arc  true  salts,  in  which 
the  ammonia  is  contained  as  a  base.  Minerals 
containing  alumina  or  oxide  of  iron  also  possess, 
in  an  eminent  degree,  the  remarkable  property 
I    of  attrncting  ammonia  from  the  atmosphere,  and 
!    of  retaining  it.    Vauquclin,  whilst  engaged  in 
I    the  trial  of  a  criminal  case,  discovered  that  all 

I  rust  of  iron  contains  a  certain  quantity  of  am* 
monia.  Chevalier  afterwards  found  that  ammo- 
nia is  a  constituent  of  all  minerals  contniniT^jr 
iron  i  that  even  hematite,  a  mineral  which  is  uut 
at  all  porous,  contains  one  per  cent  of  it.  Bonis 

,  showed  also,  that  the  peculiar  odour  observed  on 
'  moistening  minerals  containing  alumina,  is  partly 
; ;  owing  to  their  exhaling  ammonia.   Indeed,  many 

I I  kinds  of  gypsnm  and  some  varieties  of  alumina, 
I ;  pipe-clay  for  example,  emit  so  much  ammonia, 
]  when  moistened  with  caustic  potash,  even  after 
) ,  they  have  been  exposed  for  two  days,  that  red- 
1  j  dencd  litmns  paper  held  over  them  becomes  blue. 

I  Soils,  therefore,  contaiiduf  oddes  of  iron  and  \ 
■ !  burnt  clay  must  absorb  ammonia,  an  action  which 
is  favoured  by  their  porous  condition ;  they  fur- 
!  ther  prevent,  by  their  chemical  properties,  the 
'  I  escape  of  the  ammonia  once  absorbed.  Sue!) 
j    soils,  in  fact,  act  precisely  as  a  mineral  acid 
.  would  do,  if  extensively  spread  over  their  sur- 
'  face.  The  ammonia  absorbed  by  the  clay  or  fer- 
rnginouB  oxides  is  separated  by  every  shower  of 
noD,  and  conveyed  in  solution  to  the  soil" 


But  one  larpjc  proportion  of  the  calcined  or  in- 
cinerated matter  which  the  English  farmers  qm 
as  manure  is  in  a  great  degree  calcareous ;  a&d 
another  larKe  proportion  contains  a  eomewhst  | 
bulky  admixture  of  vegetable  a.shes, — the  resi-  • 
duutri  of  the  combustion  of  grasses,  sedges,  rushes, 
bhrubs,  and  all  sorts  of  rank  and  weedy  vcgeta-  ' 
tion  dug  up  from  the  borders  of  fields^  the  sides  i 
of  hedges,  and  the  scourlngs  of  ditches;  and  IIk  * 
former  of  these  kinds  of  burnt  matter  opemte«  on  | 
soil  in  a  manner  similar  to  calcareous  marl,  hIil^  ' 
the  latter  ezerte  a  direct  and  mighty  power  ef  ' 
precisely  the  same  nature  as  the  ashes  of  wood  ! 
or  inrf.    In  all  manuring  with  what  is  prpnlarfj  , 
termed  burnt  clay,  cloee  and  judicious  regard 
should  be  had  both  to  the  predae  nature  of  the  f 
material  itself,  and  to  the  particular  defect  or 
needs  of  the  land  to  which  it  is  applied.   The  . ' 
treating  of  all  sorts  of  burnt  clayey-loolung«utli  | 
or  sward  as  of  one  nature,  and  the  indiscrimraBi- 
ing  application  of  it  to  all  lands  of  dayey  chorac-  I 
ter,  without  reference  to  exigency  or  mode  of  ' 
action,  are  practices  totally  unworthy  of  the  ea-  i 
lightenment  of  the  nineteenth  century,  and  ex- 
ceedingly likely  to  issue  itk  agrsnter  or  less  de-  ^ 
gree  of  disappointment. 

Native,  unbumt  clay,  especially  snch  ss  it  ' 
highly  alomlnonaf  it  the  best  poadble  materisl  >l 
for  improving  light,  arid,  sajidy  soils,  and  white,  i ; 
gravelly,  hungry,  monrish  lands.    But  it  reqalr-s  ', 
to  be  so  prepared  and  applied  as  to  enter  into 
ready  and  complete  incorporation  with  the  sofl ; 
(or  if  it  lie  in  lumps  and  masses,  it  will  speedily  l| 
be  washed  into  solution  with  rains,  and  carr:-i  'i 
by  infiltration  to  the  bottom,  there  to  form  a  re-  ' 
tentive  subsoil,  and  render  the  land  cold,  soar,  , 
and  worse  in  quality  than  before.  AgoodmetboJ  ;i 
of  securing  its  incorporation,  is  to  lay  it  on  the 
land,  while  the  latter  is  in  grass,  and  is  abont  to  Ij 
be  broken  up  for  tillage  or  fkUow, — to  permit  it  t 
to  lie  exposed  on  the  gnat,  till  it  beoomea  dried 
atid  pulverized  by  the  action  of  winds  and  frosts  . 
and  general  weather, — to  divide  and  scatter  it  br  j 
repeated  slight  harrowings, — and,  after  il  is  thor-  '' 
oughly  diatribnted  and  well  pulverised,  to  tun  ,  | 
it  into  the  soil  by  an  ordinary  ploughing.  About  ! 
50  tons  per  acre  may,  on  the  average,  he  a  pn^pr  ' 
quantity  fur  deep,  fine,  alluvial,  sandy  soil,  aod  I 
probably  150  tons  for  white,  gravelly,  moorkh 
land. — ZydTt  Gtvio^y. — BeatM>tCt  AV«r  Systran  if  I" 
Cnltirfttion. — Liehi^^s  Chemistry  of  A  trriculturf. —  ■ 
Sir  John  &inciair^t  Gtntral  Report  of  Soodand. —  < 
ReporU  fo  (Ae  Botttd  of  Ajfrieidtmtr-JtMtnd  ^  • 
the  Royal  A^eidtur^  Soektif  pf  JRtglend.—  . 
Rham't  DieUomry  ^  tkt  Fka-m,'^Bndt^U  Urn-  { 
bandr^.  •! 

CLATTONTA.  A  genua  of  hardy,  oniameBlsl, 
herbaceous  plants,  of  the  purslane  triT>€.  The  ■ 
Virginian  species,  C.  virginica,  was  brou:::Iit  to 
England  by  a  Mr.  Clayton,  about  the  middle  of  ,  I 
last  oimtuTy.  Its  root  Is  tuberous ;  its  stems  sn  f  r 
slender,  and  from  3  to  6  Indies  high ;  its  learcs  ' . 
are  student,  deep-Kreen,  narrow,  aiid  abovt  2  | 
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inohes  long;  and  Us  flowers  wre  flv«-petalled, 
open,  white,  and  spotted  or  striped  with  red,  and 

prow  in  loose  l>nnche8  at  the  top  of  the  Btems, 
aud  bloom  from  March  till  May. — The  perfoliate 
species,  C.  ptrfdiata,  was  introduced  from  North 
America  in  170 1.  It  is  a  white-flowered  annual, 
of  from  G  to  12  inches  in  height,  not  unfrequentljr 
cultivated  in  ordinary  collections,  but  more  curi- 
oiiB  than  beautiftiL— Six  other  epeeiei,  three  of 
them  tuberoos-rooted,  and  the  rest  annnals,  may 
ocL^nsirinally  be  seen  in  British  gardens. 

CLEANING.  The  removing  of  CTcry  kind  of 
fitth  and  dirtiness  ftom  the  bodies  of  fknn  ani- 
mals. The  cleanins;?  of  all  kinds  of  farm  stock 
contributes  tu  both  tlieir  beauty  nnd  their  health. 
If  even  swine  could  be  cleaned  as  regularly  and 
thorouglily  as  horses  usually  are,  they  would  be 
more  thriving  than  nnder  their  present  treat- 
THont.  5?u-ino,  in  n  few  instances,  arc  regularly 
cleaned  hy  hand;  but,  in  most,  arc  merely  provided 
with  one  or  more  rubbing-posts,  and  with  fre- 
quent renewab  of  litter.  When  eattle  have  their 
legs  foiled  by  l;\^otir  or  by  walking  on  fiml 
pr.'iind,  they  should  he  driven  two  or  three  times 
a-day  through  a  pond ;  and  such  of  them  as  are 
turned  into  house-shelter,  should  he  well  rubbed 
with  dry  straw.  Picking  the  feet  of  horses  and 
cattle  from  grnvel  and  small  stones  ought  fre- 
quently to  be  practised ;  and  combing  and  brush- 
ing, at  the  first  meal  of  the  morning  or  at  the 
last  in  the  evening,  or  at  other  times  when  the 
hair  and  the  skin  are  dry,  will  well  repay,  in  the 
animal's  health  and  vigour,  all  the  labour  which 
they  involve.  The  importanes  of  keeping  horses 
eonstantlj  and  perfectly  clean  is  generally  and 
somewhat  Well  underst'M)d;  but  the  importance 
of  cleaning  the  other  animals  of  the  farm  requires 
to  he  eonddtred  and  enforood.  8eo  the  article 
Groom. 

CLEANSING.  See  AaonTio*  and  FAMtBi- 

TIOX. 

CLEARING.  A  heap  of  corn  in  the  bam  large 
enough  to  be  winnowed;  also,  the  removal  from 
land  of  largo  stones,  stumps  of  trees,  ond  other 
obstacles  to  the  op  ration  of  the  plough ;  also, 
the  conversion  of  a  portion  of  forest  ground  into 
arable  land. 

CLEARING  NUT.   Slc  SrRTrti.vo^. 

CLEAR-UNT>ERWINr!,--?ciriiti(lcally.%eria 
(uili/ormis.  A  boring  and  uiiscliievous  insect,  of 
the  coleopterous  order.  Its  caterpillar  penetrates 
wounded  or  unbarked  portions  of  the  trunks  of 
poplars,  gnaws  a  1!  or  chamb'jr  in  the  interior, 
and  cats  the  duramen  tiience  toward  the  exterior 
tm  onlj  a  suffident  thickness  is  left  to  protect 
it  Arom  the  weather.  The  tranf^fornmtion  into 
the  pupa  Rtate  occurs  in  this  retreat ;  and  the 
transforuiattou  from  that  state  to  the  state  of  the 
imago,  is  accompanied  by  the  bursting  of  the 
thin  partition.  The  chrysalis,  when  about  to  be 
transfonniM?  fir«t  forcibly  pushes  its  hcatl  a5ain.>»t 
the  partition,  and  then,  by  means  of  the  rebist- 
ing  puwer  of  the  minute  teeth  or  serrated  pro- 


cesses with  wbldi  eaoh  ring  or  segAient  of  Its 

body  provided,  extends  itself  till  it  breaks  the 
barrier;  and,  when  the  head  is  protruded,  the 
chrysalis  case  splits,  and  the  perfect  insect  escapes. 
The  attacks  of  the  eatefpilbr  upon  poplars,  and 
the  consequent  injuries  inflicted  on  the  tree,  can 
be  diminished  or  palliated  only  by  destroying  as 
many  as  poraible  of  the  perfect  insects. 

CLEATBBS.  SeefiAmmr. 

CLEDGTLAKD.  Stiff,  hard,  stubborn,  tena- 
cious Soil. 

CLKG,  or  Gleo.  Two  species  of  dipterous  in- 
sects, of  the  tribe  Tabanidss.  The  <deg,  horse* 
cleg,  or  common  horse-fly,  is  scientiftcally  called 

H'rinnfopota  jtIuvmUs;  thug  bearing  a  generic 
name  which  sigaifies  ^  drinker  of  blood,'  and  a 
specific  one  which  signifies  '  showery,'  and  alludes 
to  its  excessive  Uood-thirstiness  during  the  pre- 
valence of  wr.rm  showery  weather.  It  is  at  once 
the  most  numerous,  the  most  untiring,  and  th'j 
most  tonnentiog  of  the  family  of  horse-flies.  lis 
speckled  wings,  its  green  ^ea  with  transverse, 
undulating,  purple-brown  bands,  its  dark  brown 
abdomen,  with  t?^  '  V;i:ir!f>r  ncirgins  of  the  seg- 
ments, a  dorsui  liu  ■,  and  a  serie:j  of  faint  spots 
on  eaoh  ride,  of  a  light  grey  colour,  are  diame- 
ters by  which  it  is  readily  diatingaished.  The 
male  is  seldom  seen,  appears  to  exist  in  very 
small  numbers  compared  to  the  female,  bos  its 
oral  organs  much  less  developed  than  those  of  the 
female,  and  seems  to  be  innoxious  in  habit»  and 
t<j  subsist  entirely  on  the  juicj  secretions  of 
flowers. 

The  eattle  dog  Is  scientifically  called  Ttianfu 

botn'd'ft;  and,  though  not  very  abundant  In  Eng- 
land  or  in  the  Scottish  L  owlands,  is  an  excessive 
pe.'^t  of  cattle  in  the  iikottish  Highlands.  It  is 
robust,  and  about  an  inch  in  length ;  and  i»  one 
of  the  largest  and  most  conspicuous  of  British 
<npfera.  It  ha=?  piunlar  habits  to  those  of  the 
horse-cleg,  the  females  feeding  upon  blood,  and 
the  males  upon  floral-secretions.  Its  larva  is  long 
and  cylindrical,  and  narrows  at  the  head  into  an 
elongated  cono:  its  b  dy  comprises  twelve  rings 
or  segments,  the  anal  one  of  which  appears  like 
a  small  tubercle;  its  head,  besides  having  two 
short  antennsB,  is  provided  with  two  small  scaly 
hooks,  which  it  employs  in  locomotion,  and  in 
perforating  the  s(nl ;  and  most  of  its  segments  are 
encircled  with  a  dark-culuured  band,  which  is 
beset  with  numerous  retrlustile  tubercles  for  per- 
forming the  chief  offices  of  locomotion.  The 
pupa  is  nearly  cylindrical,  and  of  a  greyish  brown 
colour;  its  segments  are  fringed  on  the  hinder 
margins  with  grey  hairs;  and  its  anal  segment^ 
tiioiigh  small  in  size,  is  armed  with  six  sharp 
scaly  points,  which  enable  the  pupa  to  push  its 
head  above  the  surface  of  the  soil.  8ec  the 
articles  IIonflK-Funs  and  Bon. 

CLEM  AT  IB.  An  iTn{x>rtant  genus  of  beautiful 
flowering-plantii,  of  the  ranunculus  tribe.  They 
are  characterized  by  their  opposite  leav^  their 
valvate-coloured  calyx,  and  the  long  feathery 


Digitized  by  Google 


8U 


CLEMATIS. 


ctjles  of  their  ripo  carpds.  One  ipecies  grows 

wild  in  England;  about  45  species  have  been  in- 
troduced from  foreign  countries}  and  about  40 
other  species  are  known  to  botanitto.  Seren  of 
the  introduced  species,  C.  ertcta^  augu$tifolia^  lin- 
eariloha,  divfrsifolia.  ci/lindrica,  integrifolia,  and 
ochroUuottf  are  hardy,  perennial -rooted  herbs; 
and  all  the  others  are  ligneous  twiners, — about 
one-half  deeiduoot,  tnd  fh«  rsmalnder  evergreen, 
— about  one-fourth  more  or  less  tender,  and  the 
remainder  quite  hardy.  The  climbers,  m  a  group, 
are  eminentlj  beautiful,  in  at  once  their  foliage, 
their  flowere,  and  thdr  OMpde;  bat  even  &e 
hardy  species  aro  impatient  of  damp  in  winter, 
and  in  conacquencc  require  more  nicety  of  treat-  I 
ment  than  most  other  hardy  climbers.  We  cau  . 
•fiord  to  notiee  enlr  three  w  fimr  ^eoiei  m  vp^ 
cimone  of  the  whole  genus.  ' 

The  comTnon  hedge  species,  C.  vttalba,  popu- 
larly called  traveller's  Joy,  white  vine,  bind-with, 
{  Md  old  tti«ii*e  beetd,  gvewe  netareUjr  ia  the 
hedges  of  England,  and  of  roost  of  the  northern 
parts  of  continental  Europe.  It  is  an  object  of 
great  natural  beauty,  loading  the  hedges  first 
with  ite  proftiie  doetera  el  white  Uoeioine,  and 
next  with  its  heaps  of  feather-tailed,  silky  tufts ; 
presenting,  at  various  seasons,  hut  pnrticularly  in 
winter,  a  peculiarly  interesting  appearance;  and 
acquiring  ite  name  of  tmvellar*s  joy,  from  ite 
power  of  charming  and  refraihiiig  the  weary  tra- 
veller. Its  stems  usually  attain  a  heij^ht  of  about 
,  20  feet,  but  sometimes  climb  up  trees  to  nearly 
I  treble  that  height ;  its  ramillcatioiii  are  ao  nu- 
merous and  subdivisive  as  to  overtop  and  cover 
hedf^oi?,  shrubs,  and  almost  everything  on  which 
they  climb ;  its  branch^  are  so  thick  and  tough 
ao  to  be  often  need  bj  wood-enttere  for  bundling 
faggots ;  its  leaves  are  pinnated,  bluish-green,  and 
moderately  large,  and  hnve  a  tendency  to  cling 
and  twine  in  the  manner  of  claspers;  and  its 
flowcn  are  produced  in  doetera  over  aD  tiie 
plant,  and  appear  from  June  till  September. 
Some  varieties  of  this  epecie?^  have  the  edj^es  of 
their  folioles  indented,  and  others  have  these 
edges  entire.  A  plant  of  Clematia  vitalh*  at 
Shenley  rectory  in  Harts,  has  two  stems,  eadi  as 
thick  as  the  calf  of  a  man's  leg,  and  runs  up  a 
fir-tree  to  the  height  of  about  50  or  00  feet. — 
The  Yioma  species,  C.  vioma,  grows  wild  in 
Korth  America,  and  was  introduced  to  Britain 
in  1730.  Tt  was  pencmllj  confounded  hj  the 
older  botanist.';  with  C.  vitalba;  and  it  continues 
to  share  with  it  the  popular  name  of  tmveller's 
jcj;  bat  it  seldom  growa  to  quite  two4hirde  of 
the  height  of  that  specie? 

The  virginVhower  or  vmc-bowcT  epccies,  C. 
vitieeUOf  h  a  hardy  deciduous  climber,  introduced 
to  Britun  finmi  l^pain  toward  the  doee  of  the 
16th  century.  It  is  a  sort  of  type  of  a  division 
of  the  ^^<>nu8.  comprisinp  five  or  six  of  the  species 
cultivated  in  lintaiu  ;  and  it  often  gives  its 
popalar  name  of  -drgin's-bower  to  the  whole 
geaoi.  Four  varietieo  of  it  hare  ki^  been  in 
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cultivation, — the  double  purple,  the  single  purf^ 
the  blue,  and  the  red.    The  donVle  purple,  whcr 
properly  supported,  grows  to  the  height  of  20  at 
30  feet,  and  is  admirably  adapted  to  cont  walli^ 
hedges,  and  arbours.   It  becomes  so  leafy  ae  ts  , 
afford  not  only  shade  from  «^TmBhine,  hnt  pr(*tec- 
tion  from  a  moderate  shower ;  and,  whtn  fuHr 
rooted,  it  makes  a  growth  of  from  10  to  16  fctr;  la 
one  year.  Ite  young  branches  are  of  n  toe  gieea 
colour,  and  nearly  square  ;  its  older  branches  are 
of  a  dusky  or  dark  brown  colour,  and  angular  or  ^ 
channelled;  its  leaves  grow  from  the  Joints  of 
the  branehee,  and  are  both  pinnate  and  btpiii- 
nate ;  its  folioles  are  nral  and  entire;  and  its 
flower?  are  double,  and  purple,  and  blojm  from 
June  till  September.   The  single  purple  variet/ 
is  rather  a  stronger  diooter  than  the  doable  par'  , 
pie,  and  climbs  to  a  greater  heiprht.    The  bias 
differs  from  the  single  purple  only  in  the  col'j?ir 
of  its  flowers.  The  red  is  much  lower  in  growtii,  j 
and  hae  weaker,  ahorter,andmoredclicatodioeta  ' 
The  flame  species,  C.JlammvIa,  was  introduoed  ' 
from  the  south  of  Franoe,  toward  the  clo^e  of  I 
the  16th  century.     It  it  a  hardy  deciduous 
cUmber;  and ie eometlmea  rcfarded  aa  the  ^pe  |l 
of  the  laigeet  divinon  of  the  fenus,  comprisiog 
rather  more  tluua  one  half  of  all  its  species.   It  A 
climbs,  with  due  support,  to  the  height  of  about 
MM;  ite  alemi  art  numeroaa  and  deader;  ib  :l 
lowwleaveiwapiBnatcandbavcjaigged  edges;  j 
its  upp^r  leaves  are  single,  lanceolate,  and  entire; 
and  its  flowers  are  white  and  extremely  elegant, 
and  bkom  ftom  July  titl  October.  Four  vcty 
distinct  varieties  of  this  species  are  in  cultivatioa, 
— the  round-leaved,  or  fragrant,  ^  /  rotuiuii'/olia,  i 
— ^the  maritime,  C.f.  mort^tmo,  loving  saline  ai^  j 
and  Uocming  wnnewhat  earfier  than  the  other  ' ' 
varieties, — the  tufted,  C.  /.  oattpttota, — and  tbs 


reddish,  C,  /  rtMlo,  With  feddish  - ooloarsi 


flowers. 

The  tendrifled  ipedee,  €.  ,  ^ 

dttced  from  Spain  in  1696.    It  is  a  hardy  evw- 

E^reen  clim^ver,  of  very  different  hahits  of  flower- 
ing from  most  of  the  other  species.   Its  eteas 
usually  attain  a  height  of  from  6  to  U  ttH,  bat  , 
are  exceedingly  slender,  and  rise  almoet  wholly  ' 
by  the  power  of  their  claspers;  its  hranchc?  nrs  | 
very  numerous  and  feeble,  and  so  intertwine 
with  one  another  as  to  form  n  dense,  thicker  ' 
growth ;  some  of  its  leaves  are  simple  and  entire,  * 
some  two-lobed,  and  some  three-lobed,  and  all  ' 
have  a  beautifully  green  colour ;  the  most  perfect 
of  its  leaf-lobes  are  indented  and  neariy  ]anoe>  j 
date;  and  Ite  dowere  are  large,  have  a  whitisb- 

green  colour,  are  prnduced  from  the  side?  -f  thf^ 
branches,  bloom  ia  the  latter  part  of  winter  and 
early  part  of  spring,  and  oomUne  with  the  shioh 
iog  green  fdiage  to  render  the  plant  a  vafanMs 
ornament  of  the  cold  and  checrlr?.^;  season  of 
March  winds  Three  other  hardy  evergreen  fpe- 
cies  cultivated  in  Britain,  the  Balearic,  the  pedi-  ^ 
edhtev  and  the  half- three- Idwd,  have  a  eon-  ; 
ridflrable  rciowiblaiiicw  to  the  tendiilled. 
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Thm  Tiolat>llo««Md  spedeay  C,  ^mnimti  wtt  iii- 
troduoed  from  Japan  in  1836.  It  is  a  hardjr 
deciduous  climber,  and  a  most  charming  additiun 
to  tha  climbers  cultivated  in  Britain.  It  has  a 
most  graoeftil  hftbit  of  growth ;  and  its  lurgc 
▼iolet  flowers,  with  deep  purple  stamens,  are 
more  beautiful  than  those  of  any  of  the  previously 
introduced  species.  Its  stem  is  slender,  hairy, 
mad  ustuUy  about  12  ftet  high ;  its  leatvs  are 
alternate,  bright  green  above,  very  shining  be- 
low, ntnnding  on  long  footstalks,  and  ternately 
or  pinnately  divided ;  its  folioles  are  ovate  or 
ovaie-Ianoeolatc,  pointed,  entire  yet  marginately 
wavy,  and  stand  on  long  partial  footstalks ;  and 
i:.s  flowers  are  of  a  most  delicate  blue  colour, 
and  nearly  seven  inches  ia  diameter,  and  appear 
m  April 

CLBOME.  A  genus  of  ornamental  plants  of 
the  caper-tree  tribe.  A  number  of  species  for- 
merly included  in  it  are  now  assigned  to  six  other 
genera ;  but  npwaids  of  twenty  speciss  still  be- 
longing to  it  are  cultivated  in  British  gardens, 
and  between  30  and  40  other  species  have  been 
scientifically  described.  Most  of  the  species  have 
sometimes  been  called  bastard-mustard,  and  may 
be  regarded  as,  in  a  loose  and  general  manner, 
described  by  that  name.  One  or  two  which  grow 
wild  in  India,  are  there  called  dog-must&rds,  and 
esteemed  somewhat  anthelmintic  and  carmina- 
tive. The  majority  of  tho  spedes  in  Britain  are 
annuals ;  and  a  few  of  these,  particularly  C.  ptiita- 
phyiiaf  €.  roxtt,  aii  l  C.  spinom,hsiVe  a  place  in 
most  tolerably  good  collections.  Three  species, 
C.  wfUfm,  C.  4kniroide$f9aA  Cy^fonleat  ate  ten- 
der evvtgntiu  shtttb^  cf  from  ff  to  9  HMt  in 
height. 

CLERCK'S  MOTH,  —  scientificaliy  Heribeia 
dtrdUEUt.  A  lepidopterons  insect,  of  the  moth 
triV  c,  It^  body  is  scarcely  more  than  one-twelfth 
of  an  inch  in  length ;  but  its  wings  are  a  quarter 
of  an  inch  long, — the  upper  pair  silvery,  golden 
brown  aft  the  tip>  eomewfaat  streaked,  and  with 
a  deep  black,  round  eyelet  at  the  extremities. 
It  is  an  exceedingly  bt^autiful  little  inspct,  nnd 
so  very  active  that  a  living  specimen  of  it  cannot, 
without  great  dilEealty,  be  obtained;  bat  it  is 
an  old  and  increasing  pest  in  gardens  and  or- 
chards, and  inflicts  material  injury  upon  pear- 
trees.  Its  eggs  seem  to  be  deposited  on  the  under 
anr&dsa  of  the  leaTee;  and  the  eateipiUan  seem 
to  penetrate  the  epidermis,  and  feed  upon  the 
pnrench  vraa.  Brown  circular  spots  of  about  h;ilf 
an  inch  m  diameter,  and  similar  to  such  as  might 
be  occaeiooed  by  excess  ef  beat,  appear  npon  the 
leaver  and  enclose  the  atterpilhu^ ;  and  whenever 
these  are  numeffoas»  the  finiit  is  both  small  and 
iJl-flavoured. 

GLEB01>ENDB0N.  A  genna  of  Tety  beauts' 
ful,  evergreen,  tropical  shrubs  of  the  verbena 
tribe  About  forty  species  have  been  intmdMced 
to  Britain,  all  since  1784,  and  principally  from 
India,  Giina,  and  Kepaid;  and  two  or  three 
ether  spedce  haye  be«ti  described.  One  of  the 


introdnced  spedes  isa  twiner;  and  the  others  are 

erect  shrubs  of  from  3  to  10  feet  in  height.  All 

are  handsome  and  some  are  superb;  nnd  ifhronght 
into  flower  in  the  stove,  and  gradually  attem- 
pered to  the  greenhouse,  they  will  Uoom  during 
three  months  in  the  latter,  at  a  season  when 
little  clsp  of  primp  chnmcter  can  be  had  to 
decorate  it.  A  mistake  prevail^  and  ought  to 
be  ^snpated,  that  detodendxons  wHl  show  good 
bloom  only  in  hsat  so  intense  as  to  be  intolerable 
by  an  Europfan.  "We  ?hnl!  illustrate  the  gODUS 
by  a  brief  notice  of  three  of  its  species. 

The  nnfbrtonate  species,  C.  in/ortutmhm,  was 
introdnced  sinoe  1840  from  Ceylon.  Its  stem 
is  quadrangular,  and  ^bont  six  feet  high ;  its 
leaves  are  heart-shaped  and  large;  its  flowers 
have  a  deep  crimson  colour,— are  formed  of  five 
uneqvallf  spreading  portions,  similar  to  those  of 
the  common  garden  n^ialcas,  with  long  protruding 
coloured  stamens  or  thread-like  appendages, — 
and  are  produced,  in  spreading  panicles,  on  the 
summits  of  the  Bhoota<— The  glandular^l»acted 
species,  C.  gfandvf'jsnm ,  is  a  plant  of  exceedingly 
noble  and  magnificent  appearance.  Its  leaves 
are  large,  and  oval,  and  seem  as  if  bitten  off  at 
the  base;  and  its  flowers  have  a  soarkt  eoloor, 
grow  in  heads,  and  are  surrounded  by  long,  nar- 
row, permanent  bracts. — The  deceitful  species, 
C.  fiJiUax,  was  brought  from  China  in  1790.  Its 
leaves  are  large,  loandish,  heart -shapsd,  and 
toothed  ;  its  flowers  have  a  scarlet  colour,  and 
arc  mterrncdiate  in  size  between  tho«iC  of  the 
unfurtuuutu  and  the  giandulor-bracted  species ; 
and  Ite  taStpsm,  instead  of  being  divided  through 
half  their  length  into  five  segments,  are  provided 
with  five  short  twth  — ^Tany  of  tho  other  species 
have  white  and  whitish-red  flowers.  The  phlo- 
mia-like  ipeciee  is  need  nMdidnally  in  India  as  an 
alterative.  Olory-tree  has  been  proposed  as  the 
popular  name  of  the  clerodendrOBS ;  but  it  has 
not  yet  become  well  established. 

GLETCR.  A  brood  of  dilskeai,  goslings,  or 
other  birds. 

CLETHRA.  A  genus  of  white-flowered  shrubs 
and  small  tre^  of  the  heath  tribe.  The  alder- 
leaved  speciee,or  American  alder,  C.  alniJoUa^ 
was  brought  from  North  America  in  1731.  It  is 
a  hardy  deciduous  shrub,  of  4  or  6  feet  high 
with  us,  and  6  or  10  feet  in  its  native  country. 
Its  branches  are  not  muaerous ;  its  leavsi  are 
qiear-shapcd,  serrated,  about  three  inches  long 
flnd  nn  inch  and  a  half  broad ;  and  its  flowers 
are  fragrant,  grow  in  long  spikes  at  the  ends  of 
the  brmiclMiii  and  bloom  flrMtt  Jnly  tilt  October. 
•-Ax  other  dbcidnous  species,  and  two  evergreen 
spedes,  have  been  introdnced;  bat  the  ever* 
greens  are 

CUANTHXJ&  See  OftOBV-Plu. 

OUGK-BESTLB.    See  BL&raa  and  Wiaa- 

WORM. 

CLICKING,  or  Otebbsach.  The  hitting  of 
A«  toe  ef  the  hind-fbot  against  the  dice  of  the 
fore-foo1»  ia  the  locomotion  of  the  hone.  It 
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mkM  •  dlngreealik  loiin^  atiil  {•  not  whollj 

free  from  danger.  If  the  horse  be  young,  the 
fault  may  be  Tnen(!ed,  bat,  if  otherwise  ii  can  at 
best  be  but  slightly  aUeviated. 

CLIDEHIA.  A  gmii*  of  beautiful, 
tropical  shrubs,  of  the  melastorna  tribe.  Twelve 
species,  all  natives  of  the  tropical  parts  of  America, 
have  been  introduced  to  our  hothouses;  they 
vary  in  height  finom  a  foot  to  two  yards ;  molt  of 
them  are  whitc-flowcrcd ;  and  about  one  half 
were  formerly  incln(!(»d  in  the  f^enns  molastoma, 
and  may  be  regarded  as  sharing  with  it  the  po- 
pular name  of  American  gooeeberry-tree. 

CLIFFORTIA.  A  genue  of  ornamental,  ever- 
green, C:ipe  -  of  -  Good-  Hope,  greeiiish- flowered 
shrubs,  of  the  rosaceous  order.  The  stem  of  the 
species  longest  Mid  best  known  in  Britain,  is 
weak  and  abont  four  feet  high ;  its  branches  are 
numerons,  spreading,  rambling,  and  so  feeble  as 
to  require  some  support;  its  leaves  are  heart- 
shaped  at  the  base,  broad  and  sharply-indented 
at  the  end,  stiff,  greyish,  sessile,  and  altmiate ; 
its  flowcr-hudg  rise  Bingly  from  the  bosom  of  the 
leaves,  and  have  a  shape,  a  size,  and  an  appearance 
similar  to  those  of  the  caper  plant ;  and  its  flowers 
have  a  yellowish-green  colour,  and  appear  from 
May  till  the  end  of  Anjjust.  About  24  other  Bpc- 
cies  are  known  to  botanists;  and  twn  thirds  of 
them  may  occasionally  be  seen  in  British  gardens. 

OLIFTONIA.  See  BvcKWOflAfuTasi. 

CLIMATE.  We  have  learned  from  a  more 
Rccurate  acquaintance  with  different  countries, 
tliat  heat  or  cold  depends  not  merely  on  geogra- 
phical Utitttde,  but  that  lucal  cauaee  aleo  pro- 
duce great  variations  from  the  general  rule,  by 
which  a  rf-p-ion  lying  near  the  equator  should  al- 
ways be  warmer  than  one  remote  from  it.  By 
the  word  dimate,  therefore,  we  underetand  the 
character  of  the  wt  uther  peculiar  to  every  coun- 
try, ns  respects  heat  and  cold,  humidity  and  dry- 
ness, fertility,  and  the  alternation  of  the  seasons. 
The  nature  of  a  dimate  is  different  according  to 
the  different  causes  which  affect  it,  and  the  ob- 
servations hitherto  made  havp  led,  as  yet,  to  no 
detinito  result.  In  general,  however,  geographi- 
cal bt^todeb  the  principal  circumstance  to  he 
taken  into  view  in  considering  the  climate  of  a 
country.  The  highest  degree  of  heat  is  found 
under  the  equator,  and  the  lowest,  or  the  great- 
est' degree  of  cold,  under  the  poles.  The  tem- 
perature of  the  intermediate  regions  is  various, 
according  to  their  position  and  local  circum- 
stances. Under  the  line,  the  heat  is  not  uniform, 
tn  the  sandy  deserts  of  Africa,  particularly  on 
the  weatetn  coast,  also  in  Arabia  and  India,  it  is 

excessive.  In  the  mountninni:'^  rngions  of  South 
America,  on  the  contrary,  it  is  very  moderate. 
The  greatest  heat  in  Africa  is  estimated  at  70"^  of 
Reaumur,  or  180)*  of  Fahrenhdt.  11u  greatest 
degree  of  culd  at  the  poles  cannot  be  determined, 
because  no  one  has  ever  penetrated  to  them. 
The  greatest  altitude  of  the  sun  at  noon,  and  the 
time  of  its  oontinuanee  above  the  horiwm,  de- 


pends altogether  on  the  latitude.  Vitibevt  rs- 

gard  to  lool  circnmstanoes,  a  country  is  wr.nrt^r 
in  proportion  as  the  sun's  altitude  is  greater  inJ 
the  day  longer.  The  elevation  of  any  regioa 
aboTe  the  turfaoe  of  ^e  sea  has  likewise  an  tm- 
povtant  influence  on  the  climate.  See  article 
AiTiTCDB.  But  the  nature  of  the  surface  is  not 
to  be  disregarded.  The  beat  increases  as  th« 
soil  beeomes  cultivated.  Thus,  for  the  last  thoa* 
sand  years,  Germany  has  been  growing  gradQaDy 
warmer  by  the  destruction  of  foroyt".  the  draining 
of  lakes,  and  the  drying  up  of  bogs  and  marshes. 
A  similar  consequence  of  eultiva^on  teems  to  be 
apparent  in  the  cultivated  parts  of  North  Ama<- 
ica,  particularly  in  the  .\ tin n tic  states.  The  mass 
of  minerals,  which  composes  the  highest  layer  of 
a  country,  has,  without  douU^aiB  ittflueneeenHs 
temperature.  Barren  sands  admit  of  a  mack 
more  intense  heat  than  loam.  Meadow  lands 
are  not  so  warm  in  summer  as  the  bare  ground. 
The  winds,  to  which  a  country  is  moat  exposed 
by  its  situation,  have  a  great  influence  on  the 
climate.  If  north  and  east  winds  blow  frequently 
in  any  region,  it  will  be  colder,  the  latitude  being 
the  same,  than  another,  which  is  often  swept  by 
milder  breeses  from  the  south  and  west  Tin 
influence  of  the  wind  on  the  temperature  of  i 
country  is  very  apparent  in  regions  on  the  sea- 
coast.  The  difference  in  the  extremes  of  tem- 
perature is  least  within  the  tropics.  The  heal, 
which  would  be  intoleniblo  when  the  .^un  U  in 
the  zenith,  is  mitigated  by  the  rainy  pcann, 
which  then  commences.  When  the  sun  returns 
to  the  opposite  half  of  the  torrid  tone,  eo  that  its 
rays  become  less  vertical,  the  weather  is  delight- 
fid.  Lima  and  Quito,  in  Peru,  h.-^ve  the  finest 
climate  of  any  part  of  the  earth.  The  \ariatio&s 
in  temperature  are -greater  in  the  tempente 
zones,  and  increase  as  you  approach  the  polar 
circles.  The  heat  of  the  higher  latitudes,  espe- 
cially about  59^  and  60**,  amounts,  in  J uly,  to 
75*  or  80*  of  Fahrenheit,  and  is  greater  than  that 
of  countries  10^  nearer  the  equator.  In  Green- 
land the  heat  in  summer  is  so  great  that  it  melts 
the  pitch  on  the  vessels.  At  Tomca,  in  Lapland, 
where  the  sun*s  rajs  fidl  as  obliquely  at  the  sun- 
mer  solstice,  as  they  do  in  Germany  at  the  equi- 
nox, the  heat  is  sometimes  equal  to  that  of  the 
torrid  zone,  because  the  sun  is  almost  always 
above  the  horiion.  Under  the  poles,  the  Ornate 
is,  perhaps,  the  moet  nndfbm.  A  greater  degree 
of  cold  than  nny  we  are  accustomed  to.  fccms  t* 
reign  there  perpetually.  Even  in  midsumoier, 
when  the  sun  does  not  go  down  for  a  long  time, 
(at  the  poles  not  for  lit  months,)  the  ice  neter 
thaw.-s.  The  immense  masses  of  it.  which  snr- 
round  the  poles,  feel  no  sensible  effect  from  the 
oblique  and  feeble  beams  of  the  sun,  and  seem  to 
incr{»se  in  magnitude  every  year.  This  is  veiy 
remarkable ;  for  tlicre  is  the  most  undoubted 
evidence  that  th^>  now  deserted  countries  were, 
in  former  ages,  inhabited.  But,  within  a  frv 
years,  large  pdctions  of  this  ooatinent  (if  we  may 
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BO  call  it)  of  ice  haye  separated,  and  floated  down 
to  Bouthern  seas.  This  led  the  English  govern- 
ment to  adopt  the  project  of  peoetrutiug  to  the 
north  pole. 

Prom  the  general  cUviaion  of  America  into 
lofty  mountainous  plntmu*  and  very  low  plains, 
there  results  a  contrast  between  two  climates, 
which,  although  of  an  eziremely  different  nature, 
arc  in  almost  immediate  proximity.    Peni,  th^ 
valley  of  Quito,  and  the  city  of  Mexico,  though 
sitiuUed  between  the  tropics,  owe  to  their  eleva- 
tion the  geaend  temperature  of  apring.  They 
behold  thejparamM,  or  mountMA  lidlgei^  covered 
with  snow,  which  continues  upon  some  of  the 
eumuiits  almost  the  whole  year,  while,  at  the 
dictuion  of  a  few  leagues,  an  intoue  and  often 
1  aibkly  degree  of  heat  suffocates  the  inhabitante 
of  the  ports  of  Vera  Cniz  and  of  GuayaquiL 
These  two  climates  produce  each  a  different  sys- 
tem of  TegetatioiL  The  flora  of  the  torrid  sone 
foraia  a  border  to  the  fields  and  groves  of  Eu- 
1  j  rope.    Such  ji  remarkable  proximity  .is  this  can- 
:  j  not  iail  of  fre«^uently  occasioning  sudden  changes, 
by  tlM  diapboement  of  theee  two  maseoe  of  air, 
no  diflerenily  oonalitated — a  general  inconveni- 
ence, experienced  over  the  whole  of  America. 
I  SiTerjwhere,  however,  this  continent  is  subject 
I  to  Mk  lower  degree  of  heat  than  the  same  latitudee 
I  in  the  eastern  portion  of  the  earth.  Itt  eleva- 
j  I  tion  alone  explains  tWis.  fact,  as  far  as  regards  the 

I'  moantainous  region ;  but  why,  it  may  be  asked, 
is  the  same  thing  true  of  the  low  tracts  of  the 
oountrjt    To  this  the  great  observer,  Alexan- 
der Humboldt,  in  his  'Tableaux  do  la  Nriture,' 
makes  the  following  reply: — "The  comparative 
narrowness  of  this  continent ;  its  elongation  to- 
wardo  the  ley  polee;  the  oeean,  whoie  nnhroken 
surface  is  swept  by  the  trade  windg  ;  the  currents 
I  of  extremely  cold  watfr  which  flow  from  the 
straits  of  Magellan  tu  Teru ;  the  numerous  chains 
of  moantains,  abounding  in  the  aooroeo  of  riven^ 
and  whose  summits,  covered  with  snow,  rise  far 
I  above  the  region  of  the  clouds ;  the  groat  number 
of  intmeDse  rivere,  that,  after  innumerable  curves, 
•Iwaya  tend  Co  the  moat  diatant  ahorea;  deouli, 
but  not  of  sand,  and  consequently  less  suscep- 
.  tible  of  being  impregnated  with  heat ;  impcno- 
^  trabla  forests,  that  spr^d  over  the  plains  of  the 
equmtor,  abounding  in  liTOiiy  and  whUdi,  in  thoie 
'  parts  of  the  country  that  are  the  flff  thest  distant 
I  from  mountains  and  from  the  ocean,  give  rise  to 
enormous  masses  of  water,  which  are  either  at- 
tvnotod  hf  them,  or  are  formed  daring  the  ant  of 
vie|eBtatian,«~aIl  these  causes  produce  in  the 
lower  parts  of  America,  a  cliniate  which,  from  its 
ooolpess  and  humidity,  is  singularly  contrasted 
with  that  of  Afiiea.  To  theae  eanaea  alone  mnak 
we  ascribe  that  ahoadaat  vegetation,  so  vigorous 
jinfi  so  rich  in  juices,  and  that  thick  and  umbra- 
geous foliage,  which  constitute  the  characteristic 
fentareoafthanewoontinettt.'*  TothflMianiarka 
Xialte-Brun  adds : — "  Assuming  tiiis  ezphmation 
M  aafficient  fiir  South  Araerioa  and  Mesioo»  we 
I.   


[  shall  add,  with  regard  to  North  America,  that  it 
scarcely  extends  any  distance  into  the  torrid 
zone,  but,  on  the  contrary,  stretches,  in  all  pro- 
bability, very  fa  into  the  frigid  aone ;  and,  un- 
less the  revived  hope  <d  a  north-west  paasage  be 
confirmed,  may,  perhaps,  reach  and  surround  the 
pole  itself.  Accordingly,  the  column  of  frozen 
air  attadied  to  this  oontinent  is  nowhere  eonn- 
terbalanoed  by  a  column  of  equat\)rial  air.  From 
this  results  an  extension  of  the  polar  climate  t  > 
the  very  confines  of  the  tropics;  and  hence  win- 
ter and  summer  struggle  for  the  asoendeni^,  and 
the  seasons  change  with  asteniihing  rapidity. 
From  all  this,  however,  New  Albion  and  Xew 
California  are  happily  exempt ;  for,  being  placed 
beyond  the  reaoh  of  freezing  winds,  they  enjoy  a 
temperature  analogout  to  their  latitade.** 

Climate  acta  in  a  powerf-il  manner  iipnn  the 
physical  constitution  of  animals,  and  demands  at 
least  an  equal  lhare  of  attention.  Bythetmst 
difference  of  climate,  we  oommonly  include,  in  a 
general  manner,  all  those  conditionRof  thn  atmo- 
sphere which  oocasion  a  greater  degree  of  heat 
and  moisture  to  prevail  in  one  place  rather  tlian 
in  another ;  and  it  may  be  easily  imagined,  that 
if  the  nature  of  thr  media,  in  which  animals 
habitually  reside,  exercises  an  important  influ- 
enoe  over  them,  they  will  also  he  influenoed  by 
the  temperature  and  moisture  of  the  dimate. 
They  are  more  susceptible  than  man  to  the  im- 
mediate influence  of  changes  of  temperature, 
from  being  continually  exposed  to  the  inclemency 
of  the  air,  and  seem  acutdty  aenriUe  of  great  and 
sudden  changes  of  the  atmosphere.  We  even 
observe  them  foretelling  and  annuuncing  an  ap- 
proaching change  of  the  weather  by  various  pre- 
monitory signs.  As  tlie  climate  may  he  eitiier 
hot  or  cold,  dry  or  moist,  each  of  these  conditions 
induces  very  different  results  in  respect  to  tlieir 
reproduction,  constitution,  amelioration,  and,  in 
general,  all  tibe  vital  Ihnotiens  of  the  domeitio 
animals. 

Heat  being  one  of  the  most  powerful  stimuli 
of  the  vital  reproductive  powers,  seems  conducive 
both  to  fortifitj  and  growth,  especially  whoi  ac- 
companied by  moisture ;  cold,  on  the  contrary,  is 
generally  injurious,  We  remark  thr>t  Nature  de- 
velops all  her  treasures  of  fertility  in  the  ardent 
fllimalea  of  tiie  south,  while  the  ley  r^ons  of 
the  north  are  generally  lees  peopled,  more  uni- 
form and  inanimate  in  their  general  aspect. 
Melancholy  solitudes  replace,  in  these  desolate 
regions,  the  most  aetive  and  wdlnsiarked  soenes 
of  animation,  which  however  are  less  permanent, 
and  pass  more  rapidly  away.  It  thus  appears, 
that  the  active  force  of  heat,  which  bears  an  in- 
timate idation  to  that  of  light,  emits  the  in- 
tensity of  all  the  faculties  and  properties,  and 
gives  them  the  fullest  energy  which  they  are 
capable  of  acquiring.  By  the  same  law  which 
aasigna  to  the  plants  of  tiie  south  more  exquisite 
flatonrs,  ari  Ticita,  essential  oils,  perfumes,  and 
oobui%  than  to  those  of  the  north,  we  find  the 
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animals  of  warm  countries  also  exhibiting  a 
greater  richness  and  vaiietj  in  their  hnes,  mora 

vivacity  and  energy  of  character,  more  activity 
and  strength  in  all  their  parts.  Everything 
proclaims  in  Nature  the  beneBcial  influence  of 
warmth  over  reproduction,  as  well  as  upon  the 
form  and  qualities  of  ita  productions. 

It  appears,  however,  thnt  heat,  while  it  aug- 
ments the  energy  of  the  vital  powers,  contributes 
a  more  diminntive  growth  to  the  organs  of  the 
different  functions,  prohablj  because  the  moist- 
ure which  contributes  mtich  to  this  develop- 
ment is  less  abundant,  and  because  the  solids  of 
the  aninal  body  bear  a  greater  ratio  to  the  fluids, 
which  are  more  or  loss  dissipated  by  heat.  Cli- 
I  matt'S  of  dry  and  warm  character  render  their 
fibres  rigid,  slim,  moveable,  and  irritable,  and 
they  beoome  deprived  of  that  moistare,  which 
had  lessened  their  sennbility  by  softening  them. 
Thus,  we  constantly  obferve  thnt  horses,  liuU*; 
sbeep^  goats,  dogs,  and  other  domestic  animals, 
I  are  proportionablj  smaller,  but  more  vivid,  ar- 
dent, and  active  in  wann  countries,  than  animals 

j  of  the  pnme  jrpecies  in  older  regions,  provided 
I  always  that  the  cold  be  not  too  intense.  An  ex- 
:  oess  of  oold  is,  however,  still  more  injurious  to 

!  growth.  The  largest  raoes  of  cattle  are  found  in 
temperate  climates,  which  are  moderately  cold 
and  moist.  A  moderate  degree  of  oold,  by  giving 
density  and  daetklCj  to  the  animal  fibra,  when 
influenced  by  an  adequate  supply  of  m<nsture, 
becomes  at  once  favourahlc  to  the  r^owth  and 

i   multiplication  of  the  species.   See  the  articles 

11  Ainwra,  Atmosphbrb,  Dainrixo,  Heat,  and 

!     AcCLIMATATIOSf  OF  AnIMALS. 

!       CLIMBERS,  or       tmbixg  -  Pi.akts.  Plants 
which  have  not  sufhcieut  strength  iu  themselves 
to  assume  and  maintain  an  erect  position,  and 
which  attach  their  stems  and  branches,  by  means 
of  lateral  root?,  impf^rfect  petioles,  and  other  pe- 
culiar organs,  to  trees,  walls,  or  other  steady 
objects  for  support.   Familiar  examples  of  these 
I  idants  are  the  ivy,  the  vine,  and  the  clematis.  A 
j  common  and  very  pleasing  method  of  cultivating 
I  <  ornamental  climbers,  is  to  train  them  upon  trel- 
I  Uses.   See  the  article  Trellis. 

CLINOPODIUM.  See  Bash,  <WiU)). 
'      CLINTON!  A.  Two  very  beautiful  and  recently 
t    discovered  hardy  annual  plants,  of  the  lobelia 
i    tribe.   They  differ  from  true  lobelias,  principally 
in  the  dronmstanoe  of  their  long  filiform  ovari- 
I    um  bursting  longitudinally  ;  and  they  have  been 
I !  made  a  new  genus,  witii  the  specific  names  de- 
gan*  and  pulchdla.    They  were  introduced  to 
I  Britdn,  tiie  former  flrom  Ckdnmhia  in  18S7,  and 
the  latter  from  California  in  1832  ;  and  they 
have  already  become  well  diffused  and  great  fa- 
I  vouriies.   Both  have  a  height  of  about  ti  or  8 
I  inches ;  and  the  degiHls  bw  blue  flowesv-^lM 

I  pulchella,  a  combination  of  blue,  white,  and  yel- 

I I  low.  But  a  variety  of  the  latter  is  characteristi- 
I  j  cally  white-flowered,  and  has  obtained  the  name 


CLIPPING.   See  Shkef-Sheariiio. 

CLIPSb  Porlioasof  theupperedge  of  aheii»> 
shoe,  so  beaten  out  and  turned  up  as  to  lay  ht\i 
of  the  lower  part  of  the  crust,  and  strengthen  the 
attachment  of  the  shoe  to  the  foot.  They  relieve 
the  orust  firom  i^juiione  prcwoge  upon  Ae  vtSk, 
and,  in  certain  eases,  prevent  the  dkoe  ftuBhciii 
torn  off. 

CLITORIA.  a  genus  of  tender,  omam<mtal, 
twining  phints,  of  tiie  loins  division  of  the  kgu- 

minous  family.   The  winged-leaved  species,  C 
(eniatea,  was  introduced  to  Britain  from  India  ia 
1739.  Its  stems  are  herbaceous  and  twining  Uice 
those  of  the  kidney-bean,  and  usually  rise  to  the 
height  of  4  or  ff  feet ;  its  leaves  are  altenet^ 
beautifully  green,  and  consist  each  of  thn>e  or 
four  pairs  of  folioles  and  a  terminating  odd  uce; 
its  flowers  are  papilionaeeon«y  broad,  open,  very 
Urge,  and  so  formed  that  the  bottom  part  eeew  , 
as  if  growing  to  the  top;  and  its  pods  are  I'-mf 
and  slender,  and  contain  kidney-ehaped  seeds,  j 
The  flowers  of  one  variety  have  a  deep  blue  tA- 
onr,  and  those  of  another  are  white  ;  and  Ss  | 
p-i'.v(Tfully  coloured  are  the  former  tbit  aO-r 
being  dried  and  kept  for  year%  they  w  ili  cuuv«j 
to  paper  a  stain  atmoel  a*  deep  as  indiga  His  , 
roots  of  this  epedei  are  need  in  India  as  an  j 
emetic,  anr!  the  seeds  as  an  anthelmintic  and  s 
gentle  aperient. — The  bright  scarlet  specki^  CZh 
toria  fvlgena,  is  a  nativu  of  rooky  plaiM  \m  ^ 
Orj^  mountains  of  Bkasil;  and,  ae  grown  ia 
Britain,  it  rrqTiirfs  a  warm  rroonhonsc,  snd  ; 
seems  adapted  to  trellis  training  in  a  pot.  Its  [ 
flowers  have  a  glowing  scarlet  odour,  are  fn^ 
duced  in  axillary  clusters,  and  appear  in  Jane,  i 
— Abrnt  a  dozen  other  specie?  have  beonintrs-  , 
duced,  and  several  more  are  known. 

CLOCKS.  A  very  general  provincial  name  Cos 
beetles.   See  Beetles.  i 

CLOD.    A  lim^p  of  any  kind  of  soiL 

CLOD-CilUSUtR.   See  Rollbb. 

CLOGS.  Billets  of  wood ;  also,  woodeaeaM 
ilioee.  ! 

CLOTTTES-MOTU,— scientifically  TinM  ta/^- 
zella.  A  well-known,  mischievous  insect,  of  the 
lepidopterous  order.  Its  wings  measure  8^9' 
lines  from  tip  to  tip;  the  upper  pair  are^ from 
the  base  to  the  middle,  very  dark  brown  or  nearly 
black, — and,  beyond  the  middle,  white  but  indis- 
tinctly marked  with  brown  spots ;  ita  lower  wings 
are  adi*gny.  With  long  and  silky  fringe;  ilabodj 
and  legs  are  black;  its  head  is  whit-::,  nn^  :t« 
antennas  are  blender,  and  taper  in  the  manner  of 
bristles.  The  caterpillar  is  soft  uid  white;  its 
head  if  brown;  itobody  itbceekwithafrwisBt- 
tered  hairs ;  and  its  legs  are  very  short  and  wTirt- 
like.  The  eggs  of  the  moth  are  usually  deposited 
on  woollen  cloth  \  and  the  caterpillars  obtaia 
thenoe  both  fsod  and  materials  for  a  S(Hi  of  nao- 
tle  or  tubular  covering  to  their  hody.  Each  I'.'itc r- 
pillar,  almost  immediately  after  issuing  fruDi  the 
e^,  begins  to  move  forward  upon  the  doth,  ia  a 
durect  or  tortnoua  linc^  and  to  shear,  wiUi  its 
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ftharp,  scissors-like  mandibles,  all  the  ^laments  of 
wool  which  occur  on  its  path,  devouring  the 
fihorler  and  Ibwr  ohm  m  food,  mH  weaving  tlie 
longer  and  coarser  voM,  along  ^vlth  a  eilkj  mat- 
ter of  its  own  spinning,  into  its  nmntlc  or  dwell- 
ing.   Manj  of  the  caterpillars  also,  as  if  to  ascer- 
I  taiik  which  dde  of  the  doth  is  most  suitable  for 
thor  p«i|NM^  penetrate  through  the  cloth,  and, 
in  consequenoe,  not  onlj  shear  but  riddle  it.  All 
I  the  portions  of  doth  aotuallj  shorn  or  pierced  by 
1  the  caterpiUan  are  oompletelf  destroyed, — and 
I  eren  adjacent  portions  are  fireqnwitlj  rendered 
I  useless.   See  the  article  ^Ioth. 
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CliOUI).  The  douds  are  aqueous  vapours, 
whi^  hover  at  a  considerable  hdght  above  the 
8ur£ace  of  the  earth.  Thej  differ  firom  fogs  onfy 

by  their  height  and  less  degree  of  transparency. 
The  cause  of  the  latter  caroumstanoe  is  the  thin- 
nees'  of  the  atmosphwe  in  iti  higher  regtons, 
where  the  particles  of  vapoorbeoonie  oendmsed. 

Tiie  varieties  of  cloudg  arc  nuniorous.  Some  cast 
a  shade  which  covers  the  sky,  and,  at  times,  pro- 
dnoee  a  ooosiderable  darkness ;  others  resemble 
a  light  vdl,  and  permit  the  rays  of  the  sun  and 

ni'^oTi  to  pass  through  them.  Clouds  originate 
like  fogs.  The  watery  evaporations  which  rise 
from  seas,  lakes,  ponds,  rivers,  and,  in  fact,  from 
the  whole  surface  of  the  earth,  ascend,  on  account 
of  thefr  elasticity  and  lightness,  in  the  atmo- 
sphere, until  the  air  becoines  so  cold  and  thin 
thai  they  can  rise  no  higher,  bnt  are  condensed. 
Pbiloeopliers,  however,  are  of  very  different  opin- 
ions respecting  the  way  in  which  the  condensa- 
tion and  the  whole  formation  of  the  clouds  pro- 
ceed. De  Luc,  whose  theory  is  considered  the 
moot  probable,  believes  that  the  water,  after  its 
ascent  in  the  form  of  vapours,  and  before  it  takes 
the  shape  of  clouds,  exists  in  a  gaseous  state,  not 
affecting  the  hygrometer,  which  is  the  reason 
whj  the  air,  in  the  higher  regions,  is  always  dry. 
He  explains  the  clouds  to  be  collections  of  small 
vesicles,  in  the  tmnsformatiou  of  which  from  the 
gaseous  state,  he  believes  that  caloric  operates, 
ia  part  at  Isast,  beoanse,  aeeording  to  his  opin- 
ion, clouds  communicate  a  degree  of  heat  to  the 
biwiy  which  they  render  damp.  According  to 
Hube,  clouds  are  collectious  of  precipitated  bub- 
hlee,  and  difibr  bj  their  negative  eleetridtf  from 
fogs,  the  electricity  of  which  is  generally  pf  si- 
tivo.  If  clouds  and  fogs  lose  their  electricity, 
Taiau  is  produced.  These  explanations  are,  how- 
ever, hf  no  means  perfeetl j  eatiafoetoxj. 

The  change  of  winds  contributes  essentially  to 
the  formation  of  clouds  and  fogs  In  countries 
where  this  ciuinge  is  small  and  infrequent,  as 
between  the  troptoi^  theee  phenomena  of  humid- 
ity in  the  atmospliere  must  be  comparatively 
rare,  but,  when  they  happen,  the  more  violent, 
because  a  gr^t  quantity  of  vapour  has  had 
timetoooIlMi  The  distanoe  of  flie  donds  fb>m 
the  surface  of  the  earth  is  very  different.  Thin 
and  light  clouds  are  higher  than  the  hi^h^st 
mouutaius ;  thick  and  heavy  clouds,  on  the  con- 


trary, touch  low  mountains,  steeples,  and  even 
trees.  The  average  height  of  the  douds  is  cal- 
eolated  to  be  two  miles  Ukd  a  halt  Their  sise  is 
likewise  vei7  different.  Some  have  been  found 
occupying  an  extent  of  20  sqiiare  miles,  and  their 
thickness,  in  some  cases,  has  been  ascertained, 
by  travelim,  who  have  asoended  moontains,  to 
be  a  thousand  feet:  others  are  veiy  diin,  and  of 
small  dimensions. 

The  natural  history  of  clouds,  not  as  respects 
their  diemical  stractore,  bnt  their  forms,  their 
application  to  meteorology,  and  a  knowledge  of 
the  weather,  has  been  well  treated  by  Lucas 
Howard,  in  his  Essay  on  Clouds,  lie  distributes 
dottds  into  three  eesentially  difiermt  f<Hmations. 
Iliese  formations  arc — 1.  cirnu,  oondsting  of 
fibres  which  diverge  in  all  directions ;  2.  cumulus, 
convex  and  conical  aggregates,  which  increase 
from  a  horiiontal  bads  upwards;  8.  $tratu4,  lay- 
ers vastly  extended,  connected  and  horizontaL 
The  clouds  arc  nerally  assigned  to  three  atmo- 
spherical regions,  the  upper,  the  middle,  and  the 
lower  one»  to  whidi  a  fourth,  the  lowest,  may  be 
added.  In  the  upper  region,  the  atmosphere  is 
in  such  a  state,  that  it  can  receive  and  sustain 
aqueous  matter  dissolved  into  its  integrant  parts. 
This  state  of  the  atmosphere  corresponds  to  the 
highest  state  of  the  barometer.  To  this  region 
belongs  the  ch-rus,  which  has  the  ka.st  deusity, 
but  the  greatest  height,  and  variety  of  shape  and 
direotion.  It  is  the  first  indication  of  serene 
and  settled  weather,  and  first  shows  itsdf  in  a 
few  fibres,  spreading  through  the  atmosphere. 
These  fibres  by  degrees  increase  in  length,  and 
new  fibres  attach  themselves  to  the  sides.  The 
duration  of  the  cirrus  is  uncertain,  from  a  fow 
minutes  to  several  hrmr?  It  lasts  longer,  if  it  ap- 
pears alone,  and  at  a  great  height ;  a  shorter  time, 
if  it  forms  in  the  neighbourhood  of  other  clouds. 
The  middle  re^on  is  the  seat  of  etmidiu,  whidi 
is  generally  the  most  condensed,  and  moves  with 
the  stream  of  air  nearest  to  the  earth.  This  re- 
gion can  receive  much  humidity,  but  not  in  per- 
fect solution.  The  humidity  becomes  oolleeted, 
and  shows  itself  in  masses  rising  conically,  and 
resting  on  the  third  regi«in.  The  appearance, 
increase,  and  disappearance  of  the  cumtdiu,  in 
fine  weather,  are  often  periodical,  and  oomqion* 
dent  to  the  degree  of  heat.  Generally,  it  forms 
a  few  hours  after  sunrise,  attains  its  highest  de- 
gree in  the  hottest  hours  of  the  afternoon,  and 
deoreasee  and  vanishee  at  sunset.  Ghreat  masses 
of  cinnuliis,  during  high  winds,  in  the  quarter  of 
the  heavens  toward"  which  the  wind  blows,  in- 
dicate approaching  calm  and  rain.  If  the  cumu- 
does  not  disappear,  but  riaes»  a  thunder-etorm 
is  to  be  expected  during  the  night.  If  the  upper 
region,  with  its  drying  power,  predominates,  the 
upper  parte  of  the  cumulua  become  cirrus.  But, 
if  tiie  lower  region  predominates  (Into  which  the 
densest  vapours  are  attracted  and  dissolved  into 
drops),  the  basis  of  the  cnnr.'hi.t  sinks,  and  the 
cloud  becomes  dratut,  which  is  of  moderate  den- 
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sltjr,  and  its  lower  surCaoe  rests  generalljr  upon 
tbe  earth  or  th«  water.  This  ia  the  proper  even- 
ing doud,  and  appears  first  toward  sanset.  To 
this  belong  also  those  creeping  fugs,  which,  in 
calm  evening,  ascend  from  the  vallejs,  and  ex- 
tend themselves  in  unduUting  msmimi.  The 
ttratut  remains  quiet,  and  accuruulatet  lajers, 
till  it  In^t  it  falls  as  r;\in.  Tliis  phenomenon — 
the  dii^solution  of  clouds  into  rain — ^is  called 
fMmAiM.  Howard  fiirther  makes  sabdivirions,  as 
earthewimdut^  cirro-stnUut,  &c.  Also  the  real 
gfrafns,  the  horizontal  layer  cf  rl  iiul^,  sometimes 
rises  higher  than  at  other  times,  which  depends 
on  the  season,  the  polar  height  of  the  place,  or 
the  heights  of  mountains:  the  cumulus  is  also 
pomctinies  higher  and  sometimes  lower.  On  the 
whole,  however,  the  different  kinds  remain  one 
above  another. 

GLOUDBERRT^-^hoianioally  Rubu*  C/iam^- 
morus.    An  indigenous,  perennial  r  nted.  fruit- 
ing herb,  of  the  bramble  and  raspberry  genus.  Its 
stem  is  from  3  to  8  inches  high,  and  is  usuallj 
gnmished  with  two  lobated  leaves,  standing  at » 
distance  from  each  other;  its  flower  is  Bolitary 
and  white,  and  appears  in  May  and  June  ;  and 
its  fruit  is  a  small,  black  berry,  somewliat  simi- 
lar to  the  dewberry,  and  one  of  the  most  ddifli<- 
I  ous  wild  productions  of  our  country.    It  occurs, 
j  in  considerable  plenty,  on  the  boggy  parts  of  tlu- 
I  loftj  mountaiuous  regions  of  the  north  of  Kug- 
i  land  and  of  the  Scottish  Highlands ;  and  it 
abounds  on  the  alpine  boggy  grounds  of  Norway 
and  other  portions  of  northern  continental  Eu- 
rope i  but  it  has  not  yet,  to  any  considerable  ex- 
toit  at  least,  been  anooesaftilly  eoltivated  in  gar- 
j  dens  or  town-parks  for  the  supply  of  the  city 
market.    Its  berries  have  a  peculiarly  pleasant 
flavour,  and  are  both  nutritious  and  medicinal. 
They  are  oonanmed  in  large  quantities,  as  food, 
as  raw  condiment,  as  confection,  as  dessert,  and 
in  other  ways,  in  both  the  towns  and  the  rural 
districts  of  Norway  and  Sweden ;  and  they  are 
believed  to  be  grateful  to  the  stomaoh,  oooling 
>    to  the  blood,  and  sanative  of  bilious  complaints. 
I    One  cannot  but  wonder  that  the  cloudberry  h'As 
not  become,  in  at  least  the  cooler  parts  of  Great 
Britain,  a  aubjeet  of  extensive  evltivation. 

CLOUTED  CREAM.   A  butyraceous  ")  repara- 
tion in  great  vogue  in  the  West  of  England.  It 
is  practically  a  thinnish  or  weakish  butter,  but 
is  prepared  by  a  very  different  pvooess  from 
churning.   "  The  milk  is  suffered  to  stand  in  a 
,    bell-metal  vesRcl  9A  hours  ;  it  is  then  placed  over 
a  sQiali  wood  tire,  so  that  the  heat  shall  be  very 
gradually  oommnnscated  to  it  After  it  has  been 
OTW  the  fire  about  an  hour  and  a  half,  and  is 
approaching  to  the  state  of  simvifn'uf/,  the  vessel 
is  ateuck  every  now  and  then  with  the  knuckles, 
I  or  ii  very  earefuUy  watohed.    As  soon  as  it 
I  ceases  to  ring,  or  the  first  bubble  appears,  a 
j    slight  agitation  or  simmering,  previous  to  boil- 
1  uig,  has  commenced ;  and  the  secret  of  the  pre- 
paratloii  ii^  that  this  aimmering  shall  not  proosed 


to  boiling.  The  milk  is  immediately  reonoved 
from  the  fire,  and  set  by  for  24  hoars  more.  At 
the  end  of  this  time,  all  tin  cream  will  hare 
arisen,  and  be  thick  <'nn)igh  to  cut  with  a  knife; 
it  is  then  carefully  skimmed  off."  [Knowledge 
So(»ety*s  Treatise  on  Cattle.]  This  preparatisn 
is  obtained  from  milk  in  about  20  per  ctnt 
greater  abundance  than  butter;  and  in  several 
parts  of  the  West  of  England,  partiealarly  ia 
Devonshire^  it  ia  preferred  to  butter  for  both  ito  ' 
taste  and  iti  flavour.  The  residuum  of  the  mift, 
however,  ia  ao  poor  aa  to  be  &t  on|y  fior  the  a8» 
of  pigs. 

OLOVE.  Sea  CAurAti<»  and  CLOvn-Taaa. 
CLOTEK    The  agrionltnial  apecies  of  the 

trefoil  genus, — herbaceous  and  forage  plants,  of 
the  lotus  division  of  papilionaceous  legumes.  ' 
Nearly  twenty  species  of  trefoila  are  now  eaa- 
mcrated  in  agricultural  worka  as  clovers;  aad  , 
tho\igh  some  rf  these  are  comparatively  obscure  j 
and  unimportant,  others  are  exceedingly  promi- 
nent, very  valuaUe,  and  oomdderaUy  diversified. 
Even  eth^  and  probably  not  a  few,  of  the  150  . 
ppecies  of  trefoils  which  have  been  described  by 
botanists  may  eventually  be  found  well  worthy  of 
the  attention  of  the  fanner ;  yet  only  such  as  have  , 
ahready  been  ^ther  adopted  or  fisvovrebly  tiisd,  ' 
shall  here  be  treated  as  chivcrs.    All  have  leavias  . 
composed  of  three  leatlcts,  flowers  arrang»-d  ia  I 
dense  oblong  or  globular  heads,  petals  remaiaiag  j 
attached  when  withered,  and  poda,  fbr  tfaa  msat  | 
part,  shorter  than  the  calyxes. 

The  common  red  species,  Tn'foUtan  pratenM,  is 
by  far  the  most  prominent,  and  exists  in  a  con*  : 
stderable  number  of  distinet  and  wdl-msited 
varieties.   It  is  both  indigenous  and  exotic, —  i 
both  perennial  and  biennial;  and  varieties  of  ' 
it  which  are  perennial  become  biuunuU  by  long 
oultivation,— varietlea  whicb  are  biennial  eaa  be  i 
prolonged  through  three  or  more  years  by  beiag  , 
prevented  from  rtinning  to  seed, — and  some  varj- 
eties  which  have  for  a  time  been  exuberant  upoa 
any  locality,  sometimes  baoome  andteily  shy,  , 
sickly,  refractory,  or  othanriaa  unproductive. 
The  stems  of  all  the  varieties  are  npright,  brauob-  [ 
ing,  and,  on  the  average,  about  two  feet  high; 
the  leaflela  are  oval  or  inveraely  heart-^ped ; 
the  atipnles  are  ovate  and  bristle-pointed ;  the  ' 
flowers  grow  in  dense  globular  or  slightly  elon-  .  ' 
gated  heads ;  and  the  teeth  of  the  calyxes  are 
bristly-like,  uid  the  lower  one  ia  longer  than  tb» 
others.   The  <»>lottr  of  the  flowers,  though  pre*  i 
vailingly  reddish  ptirple,  is  of  various  phades  in 
the  several  varieties,  and  sometimes  is  even  white 

The  native,  wild  variety  of  red  dafw  grews  : 
naturally  in  old  pastures,  heathy  mo<Mt%  Mg^eot-  ' 
ed  meadows,  and  way-side^  ;  nnd  ha?  s  croriTil  ' 
character  of  suoh  obvious  disiinctivenets  frv>Qi  { 
the  onlttvated  varietlea  aa  to  liavia  been  sesse*  ' 
times  pronounced  a  different  species.   l%»  stemK,  i ! 
its  leaves,  and  its  flowers  are  darker  in  eoloor 
than  those  of  the  cultivated  red  clovsr;  its  Itaf- 
letaaranamiwer;  tit vootaaM  move  fibnna;  aad 
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its  stems  and  ita  Icavee  have  a  greater  degree  of 
dowuiaeM  or  pubesoenoe.  Several  sub  varieties 
of  it  obtcrroble,  difihring  from  <m«  another 
both  in  minute  organie  idunotezs  aud  in  habit 
of  growth  ;  but  all  possess  its  general  characters, 
and  exhibit  its  marks  of  broad  distinction  irom 
the  onltinied  YMietiea.  Svefy  rabvariety  of 
native  red  doTsr,  fo  ftr  m  known,  ia  Btriotty 
perennial. 

The  common  cultivated  perennial  varietj  of 
red  «lover  livee  throogh  a  oompaiafcivelj  iliott 

duration,  is  Rither  liable  to  aoquiie  %  biennial 
habit,  and  differs  from  the  thoroughly  biennial 
aoriM  jprincipali/  in  having  souiewhat  more  pa- 
bonoeom  «n  ils  leavea,  m  In  its  being  a  few 

days  later  in  ooming  into  bloonii^ — The  Boke  of 
Korffilk'a  perennial  red  clover  blooms  a  week 
earlier^  and  has  more  fibrous  roots,  and  darker- 
oolonred  stems,  leaves,  and  flowers,  than  the 
oommon  variety ;  and  it  lives  through  a  loager 
period  of  duration,  so  as  to  uvirc  truly  enti- 
tled to  the  designation  of  pereanud. — The  Argo- 
vie  perennial  red  dover  is  more  dwarfish  and 
spreading,  and  haa  lighternxtloitred  leavea  and 
f\"\vi:T^.  than  the  two  prcordin;? ;  and  most  of  its 
leatiets  are  blotched,  near  their  base,  with  light- 
ish-coloured spots.  It  is  extensively  cultivated, 
aa  a  penanial  clover,  in  Franee;  and  waa intro- 
duced thence  from  Switzerland. — The  German 
perennial  red  clover  is  very  similar  to  the  Arj^o- 
vie  variety,  but  tiowers  a  few  days  sooner,  and  is 
rather  more  productive. 

Biennial  red  clovers  comprise  very  numerous 
and  constantly  shifting  subvarieties.  They  are 
characterized,  as  a  class,  by  a  strictly  biennial 
habit,  and  hy  having  more  fiisifonn  loota  and  lew 
pubescent  leaves  than  the  perennial  red  clovers. 
Even  the  kind  usually  denominated  Knrrlish  red 
clover  comprises  somewhat  numerous  aud  oootin- 
uaUj  altering  tubvarieties;  and  reeeivee  modifi- 
cations and  changes,  not  only  from  the  diversi- 
fied poil  and  culture  of  different  situations,  but 
from  frequent  intermixtures  and  substitutions  of 
foreign  seed ;  yet,  in  the  aggregate,  it  may  be  re- 
gardiod  as  having  large  seeds,  a  deep  colour,  and 
a  powerfully  luxuriant  hihif.  The  French  red 
clover  has  small,  plump,  purplii>h  seeds,  roundish 
leaflets,  very  smooth  leavea  and  itemi,  and  a 
luxuriant  and  sappy  appearanoa;  and  is  well 
atlaijft  d  for  strong  soils  in  w;irm  or  shplfcred 
situations.  The  Dutch  red  clover  has  large,  ill- 
filled,  yelloiHili  aaadi^  *  oomewhat  light  odour, 
and  a  rank  and  coarse  habit  of  growth  ;  but  is 
well-suited  to  coarse  clayey  soils,  cold,  il!  ■1r:iiiirf! 
laud,  and  exposed  or  damp  farms.  The  .timcri- 
can  red  clover  has  small,  yellowish  seeds,  small 
and  hard  stems,  and  only  a  moderate  habit  of 
growth  ;  but  is  more  easily  prolonged  into  a  dura- 
tion beyond  biennial  than  any  of  the  other  vari- 
etiea  The  Norroandy,  the  lloletein,  and  the 
Col<^e  doreca  likewiie  figure  in  onr  Usts  of  l&- 
ennial  red  clovers ;  but  they  an  neither  promi- 
nent nor  well-tested. 


White,  creeping  white,  or  Dutch  clover,  7W- 
foiium  re^ta,  is  an  universally  known  indigenous 
perennial  It  growa  wild  in  our  meadow*  and 
pastures,  and  posseaieB  anoh  extraordinary  vital- 
ity in  its  seeds  as,  under  favourable  circum- 
stances, to  spring  profusely  and  spontaneously 
up,  in  plaoea  where  it  could  not  previooalj  have 
vegetated  for  very  manj  oentnxiea  Ita  roots 
are  fibrous ;  its  stems  are  stoloniferous,  or  creep 
along  the  ground,  and  strike  root  at  the  joints ; 
ita  l^ets  are  heart^hapod,  and  frequently  have 
near  their  base  aUaek  ordarkish-colourtsd  blotch ; 
its  flower-stems  are  erect  and  leaf!  .  :  its  flowers 
are  arranged  into  globular  heads,  bloom  from 
Maj  tin  S^tember,  and  are  oommonly  white, 
but  sometimca  have  a  tinting  of  very  light  pink ; 
ita  calyxes  are  unequally  t""th«d;  and  its  pods 
are  four-seeded.  It  is  suited  to  a  very  wide  va- 
riety of  soil  and  climate,  and  probably  exceb 
every  other  agriooltaral  plant  of  Europe  in 
tlie  breadth  and  unscrupulousness  of  its  adap- 
tations. Varieties  or  it,  more  or  less  productive 
and  nutritive,  are  somewhat  oommon,  and,  so  far 
as  they  are  produced  bj  mere  peenUaritlee  of 
soil  and  culture,  may  be  regarded  as  fugitive; 
but  one  very  marked  variety  of  it  has  both  a  cu- 
rious and  a  peruiaueut  character,  is  so  five-lobed 
in  ita  leavea  aa  to  be  rather  a  dnqnefoil  than  a 
trefoil^  occasionally  CAcitr^  the  curiosity  and 
j)ruvc>ke8  the  search  of  the  ramljkr  in  tlx-  fidds, 
and  has  received  irum  systematic  butauy  the  de- 
signation Tr^oUw»  tepem  pgtttaj^j/ttum. 

The  hybrid  or  bastard  species,  Trifolium  hi/hri- 
dntn,  grows  wild  in  Finland,  Denmark,  Germany, 
France,  Portugal,  aud  Italy,  and  was  introduced  j 
to  Britain  in  1777.  It  waa  fitat  discovered  grow-  ; 
ing  luxuriantly  in  ditches  at  Alsike  in  Sweden ;  i 
and  it  has  hence  been  sometimes  cnUed  Alsike  I 
clover.  It  exhibits  an  appearance  iuter mediate 
between  that  of  T.  pratente  and  T.  re/'f  /n,  and 
was  in  consequence  thought  to  be  an  offspring 
of  their  union,  and  designated  hybrid  or  bastard  ; 
but  it  is,  in  aU  respects,  a  perfectly  distinct  spe- 
dea.  Ita  root  ia  fibrooi  and  perennial ;  ita  atoms 
are  branchy,  and  not  so  erect  as  those  of  red  clo- 
ver ;  its  leaflets  are  ovate  and  a  little  serrated ; 
its  flower-heads  are  globular  and  stalked;  the 
tuft  of  ita  calyx  ia  nearly  equal ;  and  ita  poda  are 
tretragonal.  It  strikea  ita  roota  deeper,  lifts  its 
head  higher,  and  has  a  more  bixuriant  foliage 
than  the  red  clovers ;  and,  besides  being  suitable 
both  for  the  alternate  hoabandry  and  for  laying 
down  to  pasture,  it  may  probably  flourish  on  a 
frirrn  which,  in  reference  to  the  red  clover,  has, 
in  technical  phrase,  become  ''clover-sick."  When 
made  into  hay  in  the  northern  parts  of  conti- 
nental Europoi,  it  retaina  its  smell  and  colour, 
and  never  becomes  mouldy;  and  either  in  hay  or 
in  a  green  state,  it  is  eagerly  eaten  by  all  lunds 
of  live  stock. 

The  aigaag  apodea,  abo  called  marl'graas,  cow 
grass,  and  mediate  cow-grass,  TrifoUura  mtdiurn, 
grows  wild  in  the  dry  pastures  of  England.  It 
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i   is  perennial,  unfestidiout,  and  of  easjr  onlture; 

yet,  thotigh  thoughtlessly  extolled  by  some  agri- 
cultural writers,  it  has  the  character  far  more  of 
a  weed  than  of  an  useful  plant.  It  is  seldom, 
and  in  but  small  quantities,  eaten  by  cattle ;  it 
produces  coiiiparatlvL'ly  little  seed;  It  exwta  so 
powerful  a  lateral  action  by  its  creeping  and 
spreading  roots  as  to  starve  and  smother  almost 
every  grasA- plant  in  its  Tioinity  ;  and,  wbUe  SO 
unsocial  and  usurping  as  to  take  entire  possession 
!  of  spots  of  ground,  and  always  exist  in  consider- 
able patches,  it  loves  only  such  situations  as  very 
dry  and  almost  barren  fields,  very  dry  banks, 
and  the  earth-clad  sides  and  sumnoitfof  old  walls. 
It  has  often  bffn  niistaken  for  common  red  clo- 
ver, and,  besides  sharing  with  it  the  popular 
name  of  oow-grass,  it  has  a  oonmderable  resem- 
blance to  it  in  general  appearance ;  yet  it  may 
be  readily  distinguished  by  the  creeping  habit  of 
its  roots,  the  rigid,  zigzag  character  of  its  stems, 
and  the  nnspottedness  and^  comparative  narrow- 
ness and  darkness  of  its  leaves. 

The  Alpine  species,  lyifolium  alpestre,  groirs 
wild  in  Hungary,  Austria,  and  other  parts  of 
•  continental  Europe,  and  was  introduced  to  Bri- 
tain in  1780.  It  has  somettmes  been  confounded 
with  the  zvs7-\t^,  species;  In-.t  i^^  quite  distinct  in 
at  once  appearance,  habit,  and  utility.  Its  root 
is  perennial,  and  more  fibrous  yet  less  usurping 
than  that  of  the  rigsag  epeciea;  its  stem  iieraet, 
Wy  hard,  not  much  branched,  and  only  about 
12  or  14  inches  higli ;  its  foliage  is  comparatively 
scanty  ;  and  its  (lower-heads  are  somewhat  oval, 
and  grow  in  pairs,  and  possess  so  comparativdy 
high  a  degroe  of  beauty  as  to  render  it  very  wor- 
thy of  a  place  in  the  parterre.  It  has  l>een  re- 
commended for  farm-cukivation  by  continental 
writers;  but  it  affords  little  promise  of  being 
able  to  compete  with  any  of  our  present  culti- 
j   vatcd  kinds  in  either  succulency  or  luxuriance. 

The  strawberry  -  beaded  species,  Tri/olium 
I  fragij'crum,  grows  Wild  on  moist  grounds  in  the 
I   seaboard  districts  of  England.   It  is  a  perennial, 
I   and  has  a  creeping  and  gtoloniferous  habit  siroi- 
{   lar  to  that  of  red  clover ;  but  it  is  readily  distin- 
guished by  the  towaest  of  its  growth,  the  infla- 
!   tion  of  its  calyxes,  the  flesh  or  lightish-pink  colour 
j   of  its  flowers,  and  the  globose,  strawberry-like 
:   appearance  of  its  heads.   Its  root  is  fibrous;  its 
stem  is  creeping ;  its  leaflets  are  obcordate  and 
I   serrated  ;  its  flower  -  stems  seldom  rise  higher 
than  about  3  or  4  inches  from  the  ground;  and 
its  calyxes  are  inflated,  membranaceous,  coloured, 
and  downy,  and  have  two  of  the  teetii  of  each 
recurved.    This  species,  though  hitherto  little 
attended  to,  might  probably  l  o  rui  ndvanta^rrous 
ingredient  in  a  mixture  for  permanent  pasture 
on  moist  land. 

The  yellowish-white  species,  Tr^tHiim  ecsftro- 
lencum,  grows  wild  on  dry  pastures  in  some  parts 
of  England.    Its  root  is  perennial ;  its  stem  is 
.   erect,  and  about  a  foot  high ;  and  its  flowers  are 
sttlphuToOokmred,  bloom  firom  If  ay  till  July,  and 


have  so  handsome  an  ^ypeaianoe  as  to  mtiflu  i 

to  a  place  among  ornamental  plants.   This  spe- 
cies does  not  seem  to  deserve  extensive  cviltiTs- 
tion;  yet  it  might  form  a  good  ingredi^  m 
permanent  pastures  on  dry  and  calcafMSUi  had 
The  Hungarian  species,  Tri/olium  pttnnonienm, 
was  introduced  to  Britain  from  Hungary  in  1T52 
Its  root  is  fibrous  and  perennial ;  its  st«m  is 
Strong,  upright,  and  about  14  iadiefl  hig|i; 
its  flowers  have  a  white  or  whitish-yellow  ooboi^ 
and  bloom  in  June  and  July.    It  has  so  modi 
beauty  as  to  be  worthy  of  a  place  in  the  parterre; 
and,  wwe  it  not  too  tender  for  general  field  od* 
tivation,  it  probably  possesses  sufficient  eoono* 
mical  value  to  draerve  the  attentkn  of  tiw 
farmer. 

The  bnwn  Of  viOoas-stalked  species,  Trifclimm 
hedbm,  is  *  native  of  the  Pyrenees.    lu  root  is 

fibrous  and  perennial ;  its  stem  is  erect,  and  on^y 
about  6  or  8  inches  high;  its  foliage  is  scanty;  it« 
flower-heads  are  namerons,  have  %  bright  lUn- 
ing  yellow  colour,  and  bloom  from  June  tiU  An^ 
gust;  and  its  seeds  disperse  themselves  as  soca 
as  ripe,  and  cannot  easily  be  obtuned  for  artifi- 
cial sowing.  This  spedes  is  an  omaaiimt  to  the 
parterre,  but  seems  to  be  of  small  agrioahanl 
value. — All  the  ':pccips  we  have  hitherto  noticed, 
excepting  the  biennial  varieties  of  the  red  dorer, 
are  perennials ;  and  all  the  species  which  remaia 
to  be  koticed  are  tannale. 

The  crimson  or  flesh-coloured  species,  Tri/oHvm 
t'ncarnat  'y: ,  is  a  native  of  Italy,  France,  and  Swit- 
zerland, aud  wm  introduced  from  the  fir&t  of  these 
countries  to  Britain  toward  the  dose  of  the  16ch  • 
century.  Its  stem  is  strong,  striated,  bnuuAcfl, 
hairy,  and  about  1-2  or  14  inches  high  ;  xU  leaf- 
stalks are  long  and  downy ;  its  leaflets  axe  cu- 
neiform, broadly-obtuse^  oreiiate^  and  haiiy;  its 
flower-heads  are  oblong,  obtuse,  and  about  two 
inches  in  length;  its  flowers  have  a  W?»iitiiul 
deep  flesh-colour,  and  appear  in  July ;  its  caiyxu 
are  ten-ribbed,  hairy,  ioA  n  little  oompresssd ; 
and  ibi  oapsules  are  included  in  the  tubes  of  the 
calyxes,  and  contain  each  a  pingle,  oval,  comprea- 
ed,  glossy,  yellowish-brown  seed.  It  is  latgeiy  coi- 
tivmted  in  tiie  sonili  of  France,  and  seems  aben- 
dantly  worthy  of  agricultural  attention  in  Bri- 
tain ;  and,  while  very  productive  of  fodder  in  the 
field,  it  makes  a  fine  figure  in  the  flower-gazden. 
In  the  south  of  France  and  in  other  contiaetrtal 
districts,  it  is  sown  in  the  end  of  August  or  l-e- 
ginnlng  of  September,  cut  down  in  the  foUowilig 
May,  and  immediately  succeeded  by  a  crop  of 
potatoes  or  of  Spanish  wheat.  Mu<^  stupid  di^ 
credit  has  been  thrown  upon  it  in  coaaeq[BSMS 
of  absurd  experiments,  which  either  assumed  it 
to  be  a  perennial  or  trotted  it  as  a  spring-sown 
annual ;  and  doubts  have  been  raised  against  its  , 
adaptations  to  Scotland,  in  conseqaencs  ef  lit  ^ 
refusing  to  flourish  there  under  the  Bsme  Iwat 
mcnt  as  in  the  south  of  England. 

Muliuer  8  species,  Tri/olium  MUineri,  is  a  q»-  < 
tive  of  the  souUi  of  Rnri^  and  was  inttcduid 
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to  Eritaia  in  1820.  It  pretty  closely  resembles 
the  crimsoa  Bpeoies  in  at  once  height}  appcar- 
MkM^  aad  genml  baUt,  and  bM  even  be«D  flome- 
timea  regarded  as  merely  a  permMient  variety  of 

that  species  ;  but  it  rushes  more  rapidly  to  ma- 
turity, haa  rather  a  hardier  conatitutioOi  and 
osrrieB  »  nnufli  figiit«r-ooloored  iowwr.  It  is 
eultivated  in  some  districts  of  Franoe  tad  Swit- 
zerland, and  probably  might  be  more  suitable 
than  the  crimson  species  for  Scotland.  Ita  ap- 
pearance is  decidedly  handsome,  yet  not  W)  im- 
posing as  that  of  the  crimson. 

The  Alexandrian  species,  Trifolium  A^rri;  ' 
num,  is  a  native  of  £>gypt,  and  was  introduced 
thence  to  Britun  in  17d8.  It  rivals  the  crimson 
speeiee  in  beauty,  and  even  eompetea  with  it  in 
intrinsic  value  ;  yet  it  has  a  more  straggling 
habit  of  growth,  and  is  less  densely  covered  with 
foliage.  Its  stem  is  branching  and  nearly  erect, 
and  attains  a  bdgbt  of  ftooi  18  to  84  iai^ee;  its 
leaflets  are  long,  narrow,  smooth,  and  slightly 
toothed;  its  cUyxc  s  are  hairy,  anrl  have  narrow, 
sbarply-pointed,  and  uneq^uoi  tueth ;  it&  tluwcrs 

hat*  a  pale  yellow  eoloor,  and  appear  in  June 
and  July ;  and  its  flowtf-beadi  are  etelked  and 

slightly  oblong  or  oval. 

The  thread-like  or  yellow  -  suckling  species, 
JVi/olium  /Ui/omut  grows  wild  on  tbe  gravdly 
pastures  and  other  dry,  gravelly,  or  rocky  places 
of  Iiritain.  It  yields  but  a  small  ^nlk  of  forage, 
and  is  but  little  relished  by  any  kind  of  live 
•took ;  jet  it  has  been  reooaimended  ftr  oulttva- 
tion  on  such  gravel^,  rocky,  or  otbtrwiee  half- 
harren  ground  as  cannot  maintain  more  valuable 
herbage;  and  though  usually  an  annual,  it  be- 
eomeSf  vader  good  treatment  or  when  eaten 
down  bj  sheep,  practically  a  biennisL  Its  stems 
are  procumbent :  its  leaflets  are  nearly  sessile ; 
its  flower-stalks  are  slender  and  bending;  and 
its  flower-heads  are  small,  looee^  five>4owered, 
and  bdigbt  yellow. 

The  procumbent  hop  species,  TrifoUum promm- 
Un»,  grows  wild  in  the  same  kind  of  places  as  the 
thread  like  species,  and  has  a  very  vmilar  ohar- 
aeter  and  tbIim.  Tet  it  is  more  compact,  erect, 
and  brnnching;  it  has  usually  a  height  of  only 
trom  4  to  6  inobes;  it  has  clos^  globular,  shining 
yellow  flower-heads;  it  is  eioeedingly  liable  to 
mildew ;  and  it  appears  to  be  vety  generally  dis- 
liked by  cattle. — ^The  lesser  yellow  species,  Tri- 
folium  minuSf  also  grows  wild  in  dry  gravelly 
places ;  and  it  has  a  nmilar  habit  and  worthless- 
ness  to  the  procumbent  species,  but  is  seldom 
more  than  two  or  three  inches  high.  T.  filiforme, 
procumbens,  and  minus,  are  frequently  cultivated 
under  the  common  name  of  yellow  clover,  and 
are,  in  practice,  often  confounded  with  Mack 
medick,  Medicago  Inpidina. — The  ?t:irry  species, 
Tri/olium  tteliatum,  grows  wild  upon  the  southern 
coasts  of  Englioid,  hut  is  nowhere  abundant. 
It  has  a  height  of  6  or  6  inches,  and  carries  a 
cnnous  head  of  purplo-ooloitnd  flowers^  but  is 
not  worthy  of  cultivation. 


Tlie  principal  species  of  clover  at  present  ap- 
proved and  extensivt^ly  cultivated  in  Britain  an 
thus,  the  crimion,  in  preparation  for  summer 
fallow  or  for  a  crop  of  potatoes, — the  white,  and 
occasionally  some  other  low-growing  species,  for 
laying  down  land  to  permanent  pasture,— and 
the  red  for  the  pnrposee  of  the  alternate  hus- 
bandry, and  for  green  fodder  and  hay.  But  what- 
ever other  species  may,  at  any  future  time,  come 
into  cultivation,  are  likely  to  be  treated  in  the 
same  manner  as  one  or  other  of  these ;  so  that 
all  clovers,  newed  in  either  their  actual  or  their 
possible  connexion  with  the  farni,  tukt;  as  their 
type  either  the  annual  crimson,  the  perennial 
white,  or  the  biennial  red. 

Crimson  clover  requires  to  be  the  subject  of 
considerably  more  extensive  observation  and  pro- 
longed experience  than  have  yet  been  directed 
to  it,  before  it  possess  an  established  and  routine 
system  of  cultivation  for  every  part  of  Britain. 
"  It  has,"  says  Mr  Lawson,  been  grown  with 
much  success  ia  England,  particularly  in  the 
southern  counties;  but  hitherto  its  culture  has 
not  been  attended  with  the  expected  suooess  in 
most  parts  of  Scotland.  Whether  this  want  of 
success  should  be  attrilintcd  to  tho  effects  of  cli- 
mate, or  tu  tliu  mode  oi  culture,  hu^  nut  yet  been 

saUslbctorily  ascertained.    In  Sng^d,  it  has 

been  found  to  succeed  best,  either  drilled  (in 
rows  at  the  distance  of  eighteen  inches  to  one 
foot),  or  sown  broadcast  on  stubble  after  the  corn 
crops  have  been  removed,  and  with  no  previous 
preparation  save  a  course  or  two  of  harrowing, 
just  sufficient  to  stir  the  soil  to  th?  d^  pth  of  an 
inch  or  two,  so  that  the  seed  may  he  more  easily 
coveted.  In  very  tenamous  soils,  a  very  shallow 
ploughing  is  given;  but  in  general,  it  is  found 
better  to  dispense  with  the  plough  altogether, 
for  the  many  failures  which  occurred  previous  to 
its  culture  being  properly  understood,  are  now 
attributed  entirely  to  the  ground  having  been 
too  much  loosened  and  pulverized  by  repeated 
ploughings.  The  advantages  to  be  derived  from  the 
cultivation  of  T.  ineamatum  are,  that  when  sown 
in  autumn,  it  may  be  cut  and  cleared  from  the 
ground  in  the  beginning  of  June  following,  and 
the  land  fallowed  for  wheat  or  spring  corn;  it 
forms  a  valuable  green  food  for  cattle  at  an  early 
period  of  the  season,  and,  if  cut  when  in  full 
flower,  it  yields  a  more  abundant  crop,  and  makes 
a  superior  hay  to  that  of  common  clovers,  at  l^t 
it  is  more  readily  eaten  by  horses.  There  can 
be  no  doubt  but  the  south  of  England  is  better 
suited  for  the  growth  of  crimson  clover  than  any 
part  of  Scotland,  from  the  circumstance  that  the 
com  crops  are  much  earlier  removed,  cons^ 
quently  the  young  plants  have  more  time  to  at- 
tain strength  before  tlie  winter  season  sets  in ; 
however,  it  does  not  follow  but  that  it  may  be 
grown  with  advantage  in  the  more  favourable 
districts  of  Scotland,  were  its  oultare  fairly  un- 
derstood. In  England,  about  18  lb.  or  20  lb.  of 
seed  is  allowed  to  the  aorci  but  in  Scotland  it 
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has  been  thought  advisable  to  add  a  few  pahtkIh 
more,  to  provide  against  contingencies;  when 
drilled,  of  coarse,  the  quantity  required  will  be 
less,  and  it  maj  be  increased  or  lessened  accord- 
ing to  the  nature  of  the  climate  nnd  soil." 

White  clover  has  neither  a  proper  habit  nor  a 
niAoia&t  pvoduotiveneei  to  be  grown  either  as 
an  indefMDidMlt  crop  or  as  a  member  of  any  course 
of  altematf^  Tmslaandry;  but  it  is  eminently  suit- 
ed for  herbage  iu  any  kind  of  pasture  or  grass 
lands,  and  ought  always  to  be  ndzed  in  tolexably 
large  proportion  with  the  artificial  grasses,  in 
laying  down  land  to  what  tf  chnicnlly  cnllcd  per- 
manent pasture.  Though  creeping  and  of  low 
growtbyit  Inznriantly  intertwines  with  the  grass- 
es, so  as  tofonn  athiok  tud  mudn  mat  ef  herb- 
age; and  it  is  at  once  bo  sweet  and  bo  very 
nutritive  as  to  servo,  in  the  highest  manner, 
all  the  immediate  purposes  of  pasturage.  Yet 
when  any  instance  ef  **pennanent  pMtUM**  Is 
intended  to  be  of  comparatively  short  duration, 
anfl  to  serve  quite  as  much  the  remote  purposes 
of  an  arable  rotation  as  the  immediate  purposes 
of  grating,  white  olover  it  much  leti  toitable 
than  perennial  red ;  for  not  only  is  it  slower  of 
development  in  the  earlier  ]>eriods  of  its  growth, 
but  it  exerts  a  far  feebler  luanuriai  power  upon 
the  tofflfbrtheta^oeedingoeratleropt.  Its  pro- 
pec  plaoe  and  treatment,  therefbre,  are  prmninenoe 
among  the  grasses  of  a  loni^  continuance  of  arti- 
ficial pasture,  and  intermixture  with  the  seeds 
of  those  grasaet  nt  tlie  time  of  their  being  sown. 
It  flouiahee  upon  almost  any  toil,  no  matter  how 
heavy,  provided  it  be  sound  and  dry;  but  it 
thrives  best  upon  light  calcareous  soil ;  and,  in 
▼ery  many  inttanoes,  it  springs,  as  if  spontan*- 
oudy,  from  seeds  which  have  been  dormant  for 
agee,  either  after  the  turning  up  of  light  calcare- 
out  land  which  has  long  lain  in  waste  or  n^lect, 
or  after  a  emart  and  prolonged  aotion  of  ealear»* 
ous  manure  upon  other  kinds  of  land. 

RlmI  <  loTor  is  an  important  element  in  all  good 
alternate  husbandry ;  bat  has,  in  a  considerable 
degree,  come  to  be  diatmtted,  or  tobe  oontidered 
as  precarious,  in  oonseqnenoe  of  ha^ng  generally 
been  cultivated  on  too  close  and  routine  a  sys- 
tem, or  at  too  rapid  intervals.  On  its  adoption 
into  British  agrionltore,  it  exploded  the  old  tri- 
ennial tjrttem,  and  led  llie  way  to  all  the  valuable 
modem  improvement?  in  courses  of  cropping  ; 
and  its  presence  or  absence,  its  prominence  or 
obscurity,  its  profusion  or  sparseness  in  any  dis- 
triot,  it  ttiU  a  very  distinct  indieation  of  the  ez- 
oellcnce  or  wretchedness  of  that  district's  hus- 
bandry. It  affords  atnpk  .upport  to  the  remu- 
nerating practice  of  soiling  cattle,  and,  with  the 
aid  of  taret,  may  form  a  toffieient  enpp^  of  green 
food  for  all  stock  from  the  beginning  of  May  till 
the  end  of  November;  it  so  covers  the  ground 
with  its  bruad  foliage,  as  to  smother  annual 
weeds ;  and  it  ao  enriohee  the  toil  by  the  fixation 
of  gases,  and  the  profW  ramification  of  its  roots, 
as  to  act  with  the  power  of  a  &Uow,  and  make 


both  n  mechanical  and  a  chemical  preparation  for 
a  beautiful  and  luxuriant  cereal  crop.  But  when 
frequently  repeated,  or  when  grown  at  r^ulariy 
recurring  intervals,  without  eflScient  means  hemg 
used  to  Conntrmct  the  mischief  d'^ne  to  the  BoH, 
it  is,  in  numerous  situations,  exceedingly  UaUe 
to  MffioQS  and  even  very  signid  fidhire.    lo  Boi* 
gium,  it  cannot,  under  the  present  system  ci 
Flemish  husbandry,  safely  recur  oftener  than  at 
intervals  of  eight  or  ten  years ;  in  Norfolk,  it 
ought,  according  to  the  locally  approved  system 
of  rotation^  to  recur  in  every  faaxA  year,  but 
frequently  requires  to  be  either  ?nTi?tituted  by 
grass-seeds  or  pulse,  or  nursed  and  protected  by 
a  special  application  of  mineral  manure  ;  in  the 
magnesiaihlimettone  districts  of  Bngland,  it&il% 
on  the  average,  tn  the  amount  of  abr,nt  four- 
ninths  of  the  entire  surface  on  which  it  is  sown ; 
in  the  oolitic  districts,  and  in  such  parts  of  the  | 
oo9l  and  tha  nsw  rsd-ssndstona  dislridt  as  hsna  | 
a  light  soil,  it  is  esteemed  precari  -nq     a  sh  rt^r  | 
interval  than  about  twelve  years ;  and  on  the  | 
chalk  wolds  of  Yorkshire,  it  has  so  often  and  egre- 
gicualylUkd  as  to  have  beoosse  almost  totelly  | 
abandoned.    In  the  last  of  these  districts,  in- 
deed, even  white  clover,  when  grown  vi%  a  pub^ti- 
tute  of  the  di8<»rd^  red,  very  often  tails  to  the 
amount  of  one  half  of  the  snr&ee  sown. 

A  crop  of  red  clov^  whidi  fkik  in  oonsequmoe 
of  too  frequent  Bowin<T,  or  in  the  manner  of  what 
is  technically  called  clover-sickness,  springs  op, 
and  vegetates  tiU  after  the  hai  vetting  of  the 
cereal  crops  with  whidi  it  was  sown,  and  thea 
dies  away  during  the  months  of  October,  Novem- 
ber, Deoember,  January,  FeWuary,  and  Mardi. 
The  ctasa  of  its  frilnra  has  been  a  subject  of 
great  bewiUennent  to  farmers,  and  of  much 
controversy  among  scientific  apricnlturist*.  A 
somewhat  favourite  o^nion  ascribes  the  failnre 
to  an  ezhanstion  of  someconslitnents  of  Uie  toil, 
which  are  requJied  for  the  sustenance  of  dovcr, 
and  points  to  a  manurial  ?upply  of  the^e  consti- 
tuents, particularly  of  gypsum,  common  salt,  and 
phosphate  of  lime,  as  a  means  of  preventing  the 
failure ;  and  another  opinion,  witti  noaity  eqosl 
plausibility,  ascribes  it  to  the  presence  of  some 
vegetable  excretions  which  are  poisonous  to 
clover,  and  points  for  a  remedy  either  to  the 
ohemioil  dceompodtion  of  the  oflfansive  matien, 
or  to  the  avoiding  or  modifying  of  the  particular 
crop  by  which  they  are  deposited.  But  the  chief 
cause,  and  probably  the  only  one,  appears  to  as 
to  be  the  destruction  of  the  celkdsr  tissna  of  the 
plants  by  frost,— or  remotely  the  absence  or  con- 
siderable diminution  of  the  soil's  cohesiveness,  i' 
and  of  its  consequent  power  of  retaining  heat, 
"Thoee  plants,  paxticniarly  cloveta,  which  ars 
impatient  of  sudden  change  of  temperature,  are 
readily  destroyed  by  the  frost ;  and  soils,  by  the  ' 
growth  of  white  dover,  red  dover,  and  tares,  be-  , 
come  more  pnlveruleni  poiy,  and  less  coheiive^  f 
in  proportion  to  the  frequency  of  the  growth  of  : : 
these  craft;  and  this  aqlains  why  thsss  Isads 
 I  ^1 
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tire  of  clover.  The  Mvenl  pftHicles  of  earth,  by 
the  loag,  deep,  and  numerous  radicles  of  these 
plants,  become  mechanically  forced  from  their 
position,  and  their  points  of  contact  thus  ren- 
dered fewer  in  number ;  and  sach  soill  oompara- 
tively  become  specifically  lighter  in  proportion  to 
the  weight  of  a  determinate  volume/'  A  scien- 
tific paper,  by  the  Rev.  W.  Thorp,  in  the  Journal 
of  the  Roj^  Agricultnnl  Sociely  of  England, 
makes  an  able  appeal  to  experiment,  in  vindica- 

,  lion  of  this  opinion  and  in  refutation  of  the  pre- 

j  vailing  opinions,  and  then  shows  how  perfectly 
this  oj^nion  hwmoniaM  with  th«  nnmerooa  and 

I  hitherto  perplexing  phenomena  of  clover-sickness. 

I  The  soils  of  the  chalk,  oolite,  and  magnesian- 
liinestone  districts  of  Kngland,  after  losing  their 

I  power  of  produdng  dover,  weqnke  it  by  the 
enjoyment  of  a  considerable  period  of  rest.  For, 
*'  the  more  frequently  the  cloverg,  or  tares,  or  any 
large  tough-root  plant  are  sown,  the  less  compact 
and  lighter  in  wvight  doM  IIm  mU  beooow ;  and 
at  length,  there  is  produced  fh)m  this  cause  an 
incapacity  of  the  clovers  growing  upon  them  to 
reaist  the  frost ;  yet,  in  time,  by  the  decomposi- 
tion of  tkeoe  roist^  uid  the  oulkvstion  of  bulb- 
oos-rooted  crops,  and  the  treading  <)f  the  toil  by 
sheep  in  eating  them  off,  as  is  usually  practised, 
reoonsolidation  of  the  soil  takes  place,  and  the 
letne  hud  it  time  enabled  again  to  tnelain  doTer 
against  the  severity  of  the  frost." — In  some  fields, 
particukrly  on  the  wnW-?  of  Yr>rl< shire,  the  clover 
eometimes  remains  aUve  and  healthy  on  the 

I  headlande,  after  It  hae  eveiywhere  elee  peririwd ; 

]  and  it  appears  to  owe  all  ite  aafety  on  the  head- 
l-'.nfifl  to  the  inridcntal  circumstance  of  ihcxr  hnv 
lug  been  trampled  and  oomparatively  cousoiidatod 
by  the  boreee  when  turning  round  in  ploughing. — 
doTer  after  teazles  iniariably  fails  on  the  strong 

'  tenacious  clay  lands  around  Hcmsworth ;  and 
yet  clover  after  teazles  succeeds  better  than  any 
other  crop,  in  the  magnesian-limestone  districts, 
partienlariy  around  Kiric-Smeatoa.  For  the 
treadinf^  of  the  teazle-spit talcrs  and  reapers  ren- 

iders  the  clay  land  so  compact  as  to  exclude  the 
proportion  of  air  necessary  for  supporting  the 
ehyver ;  wliile  jnet  the  eaaM  tting  roidere  the 
light  anfl  prirous  limestone  sufficiently  solid  for 
I  preserving  the  crop  through  the  %vintor — One 
I  portion  of  a  iieid  which  had  received  farm-yard 
manure  in  preparation  for  tmmipa  hae  been  found 
to  maintain  clover,  while  another  portion  of  the 
SH?ne  field  which  had  received  bone-manure  in 
I  preparation  for  turni^^  has  been  found  to  let  the 
j  dover  poridi;  and  the  former  of  theee  p<wtione 
seems  to  have  owed  much  of  its  superiority  to 
'  the  binding  or  agglutinating  act!  m  of  the  dis- 
I  ealved  dung,  while  the  latter  owod  much  of  its 
liiftciorityto  the  looeening  and  eeparating  action 
of  the  dowly  decomposing  bones. — Some  parts  of 
the  magnesian-limestone  districts  will  produce 
I  clover  every  fourth  year,  and  others  will  produce 
j  it  only  every  eighth  year,  othera  only  etery 
I  twdfth  year,  and  otheit  not  at  dl;  for  ''the 


m 

oompaotneiB  of  tiie  limestone  soils  is  very  vari- 
able,— some  require  pressing  for  wh^t,  otliers  do 
not, — some  contain  five  per  cent,  of  alumina, 
others  not  one  per  cent.^ — some  twelve  per  cent, 
of  lime,  otheia  not  two  per  cent., — ^henee,  npon 
the  more  compact  thf  clover  will  stand  the  win-  1 
ter,  while  upon  other  portions  it  will  not  do  so."  j 
— In  farms  in  the  south  of  England  whioh  have 
a  Ufl^t  and  porous  eoO,  a  wock^  Book  of  sheep 
very  generiilly  secure  the  successful  cultivation 
of  clover  ;  for,  by  their  treading  and  their  drop- 
pings, they  both  consolidate  the  soil  and  increase 
ite  eapadty  for  haaip-'Ihe  daying  or  mariing  of 
clover-sick  lands  in  Norfolk  frequently  restores 
tht'ir  power  of  bearinj::^  cIuvlt;  bccatjse  it  so 
changes  their  mechanical  texture  us  to  render 
their  partidee  oohedTe»  and  tiidr  whole  eab- 
stance  less  penetrable  by  frost. — The  chalking  of 
the  Yorlrshire  wo!ds,  or  the  limini^  of  nmny  light- 
ish lands  in  other  districts,  is  fiivourabie  to  clover, 
— dmply  becanee  it  inonaeee  thdr  tenad^ ;  and  | 
so  sensibly  has  the  chalking        efl^Mt,  that  a  ; 
person,  walking  over  almost  any  portion  of  the 
wolds  may  know,  from  the  sensation  of  fiimnees  : 
or  otherwise  eonveyed  through  his  feet,  whether  , 
it  have  been  ohallMd^''  Sprengel  remarks  that 
the  clovers  delight  in  a  close-topped  soil,  or  one 
which  admits  no  great  quantity  of  oxygen  to  the 
roots,  ^e  beet  ebver  grown  in  Great  JMtain  j 
is  upon  the  warp  soil  in  marsh  land  near  the  ' 
river  Humber ;  for  not  only  i?  ?uch  a  soil  dry 
and  compact,  but  abounds  in  microscopic  animal- 
euhe.  Bhrenberg  has  discovered  tiiat  the  mad  ' 
of  the  various  harbours  in  Europe  (K>ntains  from 
r»ne-third  to  half  of  its  vohuue  of  distinguishable 
organic  bodies,  chiefly  polythakunia,  from  the 
nitrogen  of  which  no  doubt  theee  soils  derive  | 
tlwir  gsnml  fertility." — The  practical  and  very  ■ 
important  inforcncc  from  all  this  is,  that  ten- 
dency to  clover-sickness  may,  in  every  instance, 
be  suooessfuUy  combated,  and  that,  by  rolling, 
pressing,  claying,  chalking,  liming,  or  other  con-  | 
solidating  appliances  adapted  to  the  specialities  | 
of  the  various  kinds  of  soil,  it  may  be  completely  : 
and  quite  cheaply  vanquished.    **  I  should  say,'* 
remarks  tiie  writer  whom  we  have  been  foOoww  1 1 
ing,  "lime  the  clover-ley  when  broken  up  for 
wheat,  press  the  wheat,  and  also  press  the  soil 
for  barley,  and  after  harvest,  before  November, 
roD  the  barley  with  a  hmfj  rdler,  and  the  pro-  | 
bability  is,  thatwedionlihearBoniereQCdover^  ji 
sick  lands."  j  • 

Ked  clover  is  always  sown  in  spring,  and  very  ' 
addom  sown  akne.  It  evolves  eo  email  a  bulk  of 
produce  in  the  first  ye^^r  that  it  could  not  remu- 
nerate by  being  sown  alone ;  and  it  enjoys  posi- 
tive advantage  from  the  presence  of  another 
ompt  wliMh  diall  not  remain  longer  on  the  ground 
thMI  till  August  or  September ;  and  in  all  ordi- 
nary cases,  it  detracts  from  the  noTiri«hment 
which  the  soil  might  yield  to  the  accompanying 
and  eivenhadowing  crop,  no  more  than  It  oom* 
penaatee  by  ite  own  value.  On  strong  dajsy 
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bad  in  Bnghiid,  tai  on  til  Idnds  of  w]iMl4ieu>- 

inp:  land  in  Scotland,  it  is  frequently  sown  in 
spring  among  the  rising  crop  of  winter-wheat  ; 
on  all  kinds  of  land  in  Norfolk,  and  on  light  lands 
in  Mue  oilier  Britidi  diittiota^  it  i«  ilwajs  town 
among  barley;  in  Belgium,  it  is  sown  among 
rye;  in  the  southern  and  midland  counties  of 
£ngland,  it  is  sown  among  barley,  uata,  or  anj 
Oilier  oonvenient  orop,  and  oonsidered  the  best 
preparation,  except  clean  fallow,  for  wheat ;  and 
on  any  rich  land,  it  may  advantageously  be  sown 
among  flax  which  is  intended  to  be  pulled  green. 
A  dhtef  advintage  of  aowing  it  vauu^  n  liaiag 
crop  of  wheat,  or  any  other  winter  orop,  is  to 
prevent  injury  to  that  crop  from  premature  lux- 
uriance in  the  clover;  and  a  disadvantage  of 
■aoli  towing,  etpecially  if  the  linng  crop  be  ^ok, 
is  the  risk  of  the  olover-eeedi  or  young  clover- 
plants  not  obtaining  soffioie&t  oiroalttion  of  air 
for  their  vegetating. 

The  ]>roper  quantity  of  seed,  on  ttaong  clayey 
Itnds,  wit^  wbett  or  oats,  variea  from  12  to  18 
pounds  per  acre ;  and,  on  light  porous  ?mh.  with 
barley,  from  10  to  14  pounds.  When  the  weather 
to  flawmXk,  tnd  n  range  of  proper  tine  ii  In 
i  the  fanner's  option,  dover  ought  to  be  sown  as 
early  in  the  spring  as  poRFiMo,  in  order  that  it 
nay  escape  the  possible  mischiefs  of  drought  and 
ofinteotdeTiattti<HL  WHennnniiztdirithgrass- 
j  seeds,  it  is  always  town  broadnuit;  and,  except 
j  in  the  hands  of  a  singularly  expert  sower,  it 
i  ought,  for  the  sake  of  securing  the  utmost  pos- 
I  liUe  equality  oi  Attribution,  to  be  sown  one-half 
lengthwise  and  one-half  MKOti.   It  rcqoiret  a 
,  finely  pnherized  soil,  and  a  very  thin  covering; 
I  and  the  sowing  of  it  should  be  immediately  pre- 
!  ceded  by  finely- tined  harrowing,  and  immedi- 
j  I  ately  followed  by  bush-hanrowin^  tnd,  on  light 
]    soils,  by  rolling.    On  heavy  soils,  among  oats,  it 
i  is  usxiaUy  sown  in  March  ;  nmonc^  rising  wheat, 
I  either  while  the  wheat-plants  arc  low  and  slender, 
or  after  they  have  been  tnten  down  bj  dieep; 
and  on  light  soils,  among  barley,  after  turnips, 
in  the  couree  of  April,  or  even  so  late  as  the  ho- 
ginning  of  May.    Under  bad  management,  as  to 
either  iatuffident  tillago  or  nntkilfiil  towing^  or 
in  unfavourable  seasons,  from  the  effects  of 
drought  or  of  frost,  the  clover  crop  may  partially 
fiul  or  may  come  up  in  mere  patches ;  and  in  all 
taoh  intttnoet,  tare  tttdt  ought  to  be  titlier  dib- 
bled In,  or  sown  tad  litmwcd  in  npon  til  tht 
vacant  spaces. 

A  small  proportion  of  the  seeds  of  rye-grass, 
Zotiwn  /wmn^niuallj  about  a  peck  per  acre,  is, 
in  multitudes  of  instances,  mixed  with  the  oh>Ter 
seeds  in  sowing.  This  intermixture  of  rye-gra«ia 
.  is  supposed  to  assist  in  preventing  clover-sick- 
neta,  to  nnrat  and  shelter  the  young  clover  plants, 
to  augment  the  prafitnUt  bulk  of  the  clover  crop, 
and  to  serve  as  a  corrective  of  the  heating  pro 
perties  of  clover  hay,  and  otherwise  improve  its 
good  qutlititt  tt  provender.  So  long  at  the  i»> 
tennizedi7»-gnaiofthecropit  Tonngtadiuo- 


onlent,  dbver-hay  which  ooatdhit  it  it  tt  lattl  tt 

good  as  pure  clover-hay,  and  perhaps  a  little 
better;  but  when  the  rye-grass  becomes  old  and 
hard,  it  unquestionably  deteriorates  the  crop. 
Unnilxed  doverlMj  tlwayt  or  ttanott  tlwtfi  0^ 
tains,  around  London,  a  superior  price  to  mixed 
clover  hay  ;  but  in  many,  perhaps  most  instanoe*. 
it  owes  its  higher  market  value  to  mere  prejudice. 
When  doTtr  it  intended  to  be  ttiitlljr  bieuitl, 
it  probably  acquires  little  advantage,  and  may 
occasionally  suffer  detriment  from  an  intermix- 
ture of  rye-grass;  and  when  it  is  intended  to 
tttad  to  t  or  a  foorth  yetr,  it  not  only  it 
benefitted  by  the  presence  of  tiie  rye-grass,  but 
requires  a  selection  of  itf?  own  perennial  >'arie- 
tiee,  and  may  very  protitably  have  from  two  to 
four  poundt  per  tort  of  itt  nd  eloftr  seeds  tt  ' 
sowing  substitated  bj  the  ttme  qnanti^  ef  atedt 
of  white  clover.  "  If  the  grass  is  to  ctmtinue  in 
the  ground  only  one  year,"  says  Mr.  Stephens,  in 
reference  to  the  practioet  of  Soottith  fimning. 
"  a  larger  proportion  of  red  closer  it  need  than 
when  it  is  to  continue  for  two  or  more  years.  It 
is  oonsidered  that  12  lb.  of  clover  seeds  and  oae 
bathcl  of  rye-grass,  is  tnllolait  for  tn  imperitl 
tert.  If  the  grass  is  to  continue  one  year,  the 
rye-grass  should  be  the  annual,  and  so  called  be- 
cause it  only  affords  a  orop  for  one  year,  though 
by  that  time  ithttbetntwo  yetrt  inthe  ground, 
—one  with  the  civp  in  which  it  was  sown,  and  • 
one  with  the  clover  seeds, — and  though  there  it  I 
no  botanical  distinction  between  it  and  the  trae  i 
perennial  rye-grass.  This  seed  weighs  30  lb.  pa* 
bushel,  gives  1,712  grtint  to  one  diadun  «ci|^  | 
and  costs,  by  the  quotations  of  1843,  from  SOs. 
to  28s.  per  quarter.  For  the  same  duration  of 
the  grass  crop,  10  lb.  of  red  clover  and  2  lb.  of 
white  fhoold  be  sown  on  the  acre.  Tlie  red 
clover  weighs  G4  lb.  per  bushel,  and  z^.rr-^,  2,000 

I  grains  to  one  drachm,  and  the  cost  is  from  .'^Gs.  to 
758.  per  cwt.  The  white  clover  weighs  Cm  lb. 
perbntfael;  tnd,thonghtolienv7ntMd,itieti  • 
small  that  it  takes  4,000  graina  to  weigh  one 
drachm ;  and  its  usual  cost  is  from  56s.  to  7'< 
per  cwt.  When  the  grass  is  to  remain  more  tina 
one  yetr,  6  lb.  of  red  tnd  6  lb.  of  wl^t^  tad  eae 
bushel  of  true  perennial  rye-grasa^  ire  oonsiderod 
good  proportions.  The  perennial  rye-j^rass  weighs 
18  lb.  per  bushel,  gives  2,UU0  grains  to  one 
drndim,  tnd  itt  cott  otntUj  it  tnm  Ste.  to48t 
per  quarter."  The  miztun  of  other  hay  tad 
pasture  plants  besides  rye-grass  with  clover— 
particularly  Lolium  Jtal icumy  Phieum  ^naom, 
Daetylis  glomeraUi,  Plemk^  lanfeafata,  tad  iV> 
trotdiHum  mtivujH — has  of  late  years  been  re- 
commended: but  any  such  mixture  belongs  rather 
to  the  systematic  cultivation  of  the  grasses,  thao 
to  the  oiover-fidh>w  of  regular  traUe  rota^ittt. 
See  the  artidb  QaAik  Wheatver  a  farmer  pur- 

'  chascp  clover  s^eds  from  any  party  in  whom  be  J 
has  not  perfect  confidenoe,  he  ought  to  satisfy 
hhatelffltti  th«j  art  act ''doctored."  Seethe 
trtidoSuM. 
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j       The  destination  of  the  cloTer  crop  is  exceed- 
ingly mriouB;  and  Hm  trBrntmrnt  4^  it  nraat,  in 

!  1  a  luun  degree,  be  ruled  l»y  the  destination.  In 
1 1  favourable  seasons, and  on  rich  soil,  it  frequently 
I  i  attaam  a  considerable  height  and  luxuriance  be- 

I  fore  the  oomsMneenMnt  of  eonirhttrvwt;  nnd,  In 
such  instances,  the  com  crop  amongst  which  it 

!  grows  may  be  cut  very  low,  po  that  a  portion  of 
the  clover  may  be  mixed  with  its  straw,  and 
.  I  ndd  to  the  iweetuMi,  natrlthKuncM^  and  balk 
of  its  fodder.   But  when,  from  any  cause,  the 

I I  clover  continues  to  be  low  and  feeble  till  the  time 
1 1  of  com-harvest,  it  ought  to  escape  ail  touch  of 
1 1  the  instnunent  at  tiw  eatting  of  tho  oom-erop ; 

'  and  it  may  afterwards  shoot  up  with  such  rapid- 
1 1  ity      before  the  close  of  the  season  and  without 
I  injury  to  itself,  to  afford  a  hearty  though  cau- 
r  tiolu  bite  to  a  floek  of  iheep.  In  all  eitiiations, 
unless  when  it  suftiaaome  disaster,  or  ia  diverted 
I ,  from  its  natural  course  of  productiveness,  it  yields 
I  two  disposaUe  crops  in  the  second  year, — the 
I  Hiat  and  beet,  when  it  is  ooming  into  flower  in 
I  the  beginning  of  summer.  ;ui  I  the  second  when 
I  it  has  again  rushed  into  full  vigour  in  autumn  ; 
i  and  in  some  very  favourable  circumstances  of 
I  eoil,  ntnation,  and  weather,  it  even,  during  the 
second  year,  prodiiooB  three  good  disposable  crops. 
The  most  common  practice  is  to  make  the  first 
of  the  two  crops  of  the  second  year  into  hay,  and 
to  feed  off  the  aeoond  orop;  and  another  oommon 
prance,  though  a  severe  one,  is  to  make  both 
crops  into  hay.    But  thtse  prncticcs  arc,  in  ttiuI- 
i  titttdinous  instances,  supereeded  or  greatly  modi- 
I  fled  by  others.   lUUmy  farmers  turn  their  stock 
i  upon  clover  as  early  in  spring  as  it  will  afford 
,  them  BTiBtenance,  and  keep  them  upon  it  till 
!  May ;  and  some  afterwards  treat  it  for  a  crop  of 
1  hay,  while  others  let  it  stand  for  a  crop  of  seed. 
I  In  general,  in  the  yioinilj  of  large  towns,  dover 
:|  is  treated  as  much  as  possible  for  bay;  in  dis 
'  I  trictfl  remote  from  large  towns,  it  is  always  luore 
j.  or  less  liberally  fed  off,  and  occasionally  culti- 
||  tated  for  seed;  and  when  prelonged  into  the 
!  third  y  ar  after  sowing,  it  is  usually  pastured  or 
fed  off  in  a  similar  manner  to  turnips. 

The  general  liay-making  process  with  clover, 
as  wdDi  as  with  meadow-grass,  will  be  notioed  in 
I    the  article  on  Hat.   The  grand  difficulty  in  the 
1    case  of  clover  is  eo  to  dry  it,  as  to  avert  the  risk 
j   of  moulding,  and  prevent  damage  to  its  tender 
I  foUage;  and  this  difHenlty  is  inereased  when,  in 
I    order  to  insure  the  due  richness  of  the  hay,  the 
!    clover  is  not  cut  till  fully  in  flower.    In  most  or- 
dinary and  all  careless  methods  of  hay-making, 
both  the  ftBage  and  the  Howeis  of  dorer  are  in 
imminent  peril  of  being  destroyed ;  nor  is  any 
method  safe  which  shakes  or  disperses  the  swathe, 
j   or  which  doee  more  than  regularly  and  cautiously 
!   turn  it.  The  mere  drying  of  the  crop  is,  in  any 
circumstances,  tediotti^  and  in  wet  weather  im- 
pmcticable.    The  German  agriculturist  Schwertz 
'  dries  the  clover  on  a  sort  of  parrot  perches,  stuck 
i   into  the  gronnd.  The  perches  are  about  8  &et 
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high,  and  capable  uf  bearing  a  load  of  2  cwt.  of 
green  fodder,  mowed  S4  honrs,  sad  hi  *  somewhat 

withered  condition.  "  This  method,  n";  T  h  n ve  seen 
it  practised  in  the  Duchy  of  Bnden,"  says  Bous- 
singauk,  "  answers  well ;  but  there  is  consider- 
able coet  for  manual  labour,  and,  in  the  first  in- 
stance, for  perches."  But  a  cheaper,  easier,  and 
far  more  economical  method  was  invented,  tested, 
and  published,  a  few  years  ago,  by  William  Bell, 
Esq.  of  HvntiiilL  He  originally  derigned  merelj 
to  avert  the  injury  which  usually  arises  from 
letting  the  dover  lie  in  swathes  just  ns  it  falls 
from  the  scythe ;  but  he  obtained  results  which  i 
involved  the  saperior  praserration,  oohrar,  fir»>  I 
granoe,  and  nutritiousness  of  the  hay.   Mr.  Bell, 
writing  to  the  Directors  of  the  Highland  Society, 
in  the  beginning  of  the  winter  of  lbdd-40,  says: 
"On  ThiWBday  26th  September,  1880,  an  aere  of 
a  heavy  second  crop  of  clover  was  cut.   On  the 
cnme  dny,  a  stack  of  oats  was  thrashed,  being 
al::n  t  he  produce  of  about  an  acre ;  and  the  straw 
was  f  pread  on  tiie  snrftee  of  tbe  grsM  as  it  lay 
on  the  ground.  That  same  evening,  the  whole^ 
without  being  worked  up  in  any  way,  was  put 
into  hand-ricks.    On  Saturday  the  28th,  the 
whele  was  spread  ont ;  and  in  the  evening,  it  was 
put  up  in  larger  ricks,  about  three  of  the  first  in 
one.   On  Monday  th,  noth,  the  whole  was  again 
spread  out,  and  in  the  evening  was  put  in  larger 
ricks,  standing  about  six  feet  high.   It  was  then 
considered  to  be  quite  ready  to  be  carried  to  the 
stack  ;  but  on  Tuesday  the  Ist  October,  the  wea-  [ 
ther,  which  had  been  good,  changed,  and  a  heavy  ! 
rain  wetted  the  whole  to  a  serious  extent.  On  | 
Thnrsdajthe  3d  October,  however,  on  being  onoe  ' 
more  spread  out,  the  whole  was  found  in  be  so 
dry,  that  it  was  put  up  in  large  tramp  ricks,  in 
which  state  it  stood  for  about  two  weeks.  It 
was  then  staged,  and  has  remained  ever  sinoe  in 
the  best  condition,  no  part  of  it  having  become  | 
at  aU  hcat^'d,  and  the  whole  being  as  fragrant  as  ' 
the  best  clover  hay.    HorscB  preferred  it  greatly 
to  the  hay  of  this  season  of  good  qaalit7,and  the 
straw  was  eaten  as  readily  as  the  frrnps,  with 
which  it  is  intimately  mixed."    And  after  he  had 
experien<^  of  it  till  the  end  of  spring,  1840,  he 
said,  **  The  oatde  and  hones  have  eaten  it  freely, 
and  continue  to  do  so  till  the  present  time. 
Where  a  quantity  of  the  clovor  happens  to  have  ; 
been  kept  together,  it  is  brown  in  colour,  as  is  j 
usual  with  the  best  elover  haj ;  where  it  has  been  { 
inthnately  mixed  with  the  straw,  the  stem  and 
leaf  remain  essentially  green,  and  the  flower  red  ; 
the  whole  mixture  is  fragrant,  and  in  excellent  . 
condithm.**  Thb  method,  therefore,  besides  fl^  | 
cilely  and  cheaply  avertfaig  mischief  fr  m  the 
clover,  secures  a  large,  easy,  and  most  profitable 
increase  of  prime  winter  food  for  cattle  and  I 
horses,  and  may  prove  enunenlly  beneficial  in 
rainy  districts  or  in  bad  hay  seasons.  | 

On  t^rvod  land,  the  fir^toropof  hay  will  produce 
two  tons  of  hay  per  acre,  and  the  second  crop 
one  ton  andahalf;  and  if  the  land  he  ^ry  highly  i 
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iiw]iafwl,«b«  prodoM  iriU  1w  oondderably  greater. 
In  the  Woburn  experimeuts,  on  rich  clayey  loam, 
the  produce  per  acre  of  newly  cut  broad  clover 
waa  4i),005  Iba.,  and  of  lung-rooted  clover  74,868 
IIm.;  ftod  on  tioh  UmIc  kNun,  the  prodaoe  per 
acre  of  newly-cut  bastard  clover  was  20,418  lbs. 
Schwertz  reckons  that  2  cwts.  of  green  clover 
yield  46  lbs.  of  hay ;  but  the  proportion  of  the 
dried  haj  te  Uie  green  erep  is  very  malciially 
ruled  by  the  age  of  the  planta,  and  bj  the  mete- 
orological circumstances  under  which  they  grow. 
In  experiments  of  Bouasingault,  one  ton  of  clo- 
ver la  flower  <^  die  eeoond  jtw  yidded  7  owte. 
of  hay,  and  one  ton  of  clover  of  the  first  year 
yielded  4  cwts.,  2  qrs.,  24  lbs.  of  hay ;  clover  hay 
sent  off,  by  complete  desiccation,  21  p«r  cent,  of 
lodfltuie;  dry  hay  jSelded,  by  indnemtion,  7*76 
per  cent,  of  Mhet;  a&d  the  elementary  constitu- 
ents of  the  organic  part?  of  dry  hay,  or  the  parts 
which  were  dissipated  by  combustion,  were  47'63 
per  eent.  of  eubon,  4*60  of  hydrogen,  37*96  of 
oxygen,  and  8*06  of  nitrogen. — LoudorCt  Hortut 
BritannicuM.  —  SincJai/g  Hortus  Oramitieus.  — 
LaxDtorCt  AgriouUurut's  JfanuaL—LawMn  on  the 
ArtifieiBi  Qtmmf-Y»vm^»  Farrntr^t  Cdendar^ — 
Reports  to  tkt  Board  of  AgricuUure. — MarahaWt 
County  Reportt. — Quarltrly  Jourmil  of  Aqricul- 
twt, — Journal  of  the  Royal  Agricultural  Society, 
—-{hlaloffue  of  the  Iliyhiand  Society*$  Jfneeum. — 
Trantadions  of  the  Highland  Society. — Stephens* 
Book  of  the  Farm. — Dai-ys  Agricultural  Cheinis- 
try.  —  BonstingauWs  Rural  Economy.  —  Doylc^s 
Hvubandry. — SprouWs  Agricvlture. — The  Garden- 
er's Magatine. — Lovi's  Agrieulture.'—Sir  John  Sin- 
clair's General  Report  of  Scotland. 

CLOVE-TREE,— botanically  CaryophyUus.  An 
eveigreen,  tropical,  spice  tree,  of  the  myrtle  tribe. 
It  eoutitmtee  n  fsnoe  of  ited^  and  takee  for  ite 
specific  name  aromaticus.  It  is  a  native  of  the 
Moluccas;  it  is  cultivated,  for  the  sake  of  its 
cloves,  in  the  islands  of  Am  buy  na,  iioaimoa,  Oiua, 
KooedMit,  SiUMtve,  Bovrbon,  and  DemiBioa,; 
and,  in  1797,  it  was  introduced,  as  a  curiosity,  to 
the  hothouses  of  British  gardens.  Its  stem  con- 
sists of  eztreoiely  hard  wood,  and  is  covered  with 
a  thin,  tmooth  bark,  Uke  that  of  the  beeeh;  its 
branches  so  ramify  and  ascend  as  usually  to  at- 
tain a  height  of  20  or  25  feet  from  the  ground  ; 
its  leaves  are  opposite,  lanceolate,  smooth,  dull 
green,  and  very  daiilair  in  form  and  oondatency 
to  thoae  of  the  laurel^ — and,  wlien  bruised,  they 
diffuse  a  strongly  aromatic  odour ;  and  its  flow- 
en  grow  in  bundles  of  from  nine  to  twenty-one 
at  titt  extremity  of  the  braadies,— their  cap 
Ijz  ia  lon^,  and  divided  into  four  aegmentar- 
their  corolla  has  four  roundish,  notched,  very 
pale  blue  petals, — and,  in  their  native  country, 
they  appear  in  Mardi.  The  une^aiided  flowers, 
er  thecttljxes  previous  to  the  deTdopment  of  the 
petals,  are  the  c1ovp=:  nf  commerce,  and  are  ga- 
thered from  the  beginning  of  October  till  the  end 
of  February.  They  u'e  shaken  down  upon  large 
dotti  apiead  mider  the  treea;  they  have,  at  the 
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time  of  being  gathered, »  reddisih  oeloor,  aid  a 

certain  degree  of  firmness ;  they  are  immediately 
immersed  in  boiling  water, — then  spread  open 
hurdles,  covered  with  leaves,  and  exposed  for  a 
few  days  to  smoke  and  »  atrong  heat,  till  they 
acquire  a  brown  hue, — and  then  spread  ootia 
the  sunshine  till  they  become  thoroughly  dry. 
Prime  doves  are  oomparativdy  large-sized,  heavy, 
oily  and  frangible,  of  n  fine  fiagniuw^  and  foy 
pungent  aoromatic  taate;  and  when  handled  aad 
finger -prc?s.:d,  they  should  make  the  fin^en 
smart,  and  leave  upon  them  a  greasy  moisture. 
A  powerfoDy  aromatic  oil  ia  ^MiUed  from  dovei; 
and  the  heat  varieties  of  thia  are  pr^ared  in  the  ; 
Moluccas,  find  sent  to  Europe  in  bottles.    A  pe- 
culiar crystallizable  principle,  apparently  a  sub- 
redn,  waa  obtained  by  H.  Lodibert  fiem  the 
cloves  of  the  Moluccas  and  the  West  Indies,  and  < 
deaignatpd  by  him  caryophylline.   novos,  Tx'sidc? 
thdr  well  known  culinary  uses,  possess  valuable 
medicinal  virtues,  as  powerfully  stimulating  an^  , 
matics,  and  are  given  as  corrigents  to  other  medi-  < 
cinf"!!,  and  ns  principal  remedies  in  atonic  gout  \ 
and  bad  cases  of  dyspepsia. 

CLUB-ORASS,~botanioa]ly  Corynephorm.  k  ] 
small  genus  of  grtwea,  of  tiba  oat  tribe.  The 
•whitt'  aperies,  Cori/nejifionig  cane«cenf,  calk-d  \  t  | 
Sowerby  and  Smith  A  ira  canetcenSf  grows  wild  oa  | 
the  sandy  shores  of  England.  Its  root  is  perm*  ' 
nial;  sta  culm  is  6  or  8  indies  high  ;  its  i^o^cn  | 
appear  in  July  and  AugtiBt ;  and  its  jointed  Iveard 
terminates  in  a  club-shaped  articulation,  which  , ' 
gives  occasion  to  its  popular  name.  a 
OLUB-lffOfia  See  Ltoomhivii.  ;l 
CLUB-RUSII,— botanically  Scirpus.    A  genus 
of  f>erennial,  cyperaceous  plants  of  the  rush  or 
sedge  tribe.  They  have  somewhat  the  apptarance  j  i 
of  very  oottne  giaiBMii  but  devdop  their  frneli- ! 
fication  in  a  different  manner,  grow  on  pi  <  r  soil  j 
or  in  neglected  situations,  and  always  have  the 
character  of  rank  and  coarse  weeds.    Their  j 
flowera,  like  those  oftiiegnsaee,  are  glninaeeoas; '; 
and  the  spikclets  are  uiany-flowered  and  profusely 
imbricated.    The  lake  species,  bull-ru5h.  or  taO 
dub-rush,  Scirpus  lacwAris,  abounds  on  the  sid^ 
of  lakea  and  rivan^  on  oocadonall^  Inondalcd  > 
alluvial  soils,  and  in  aevexal  other  kinds  of  watery  ■ 
situations,  and  possesses  considerable  eoonomicil 
value.  Its  culm  is  about  6  feet  high,  round,  tilled  | 
with  soft  white  pith  up  the  centre,  about  ludf  aa 
inch  thick  at  the  base,  and  generally  furnished  - 
at  the  bottom  with  two  sheaths  ;  its  panicle  i6  ^ 
terminal  and  deoraipound ;  and  its  spikdets  are 
ovale  and  amooth,  and  appear  in  Joly  and 
Avtgait.  It  is  used  for  making  mats  and  duw-  \ 
bottoms,  for  stuffing  between  the  staves  of  casks, 
and  for  various  other  purposes  i  and  it  night 
be  profital^  oultivated  in  each  periodically  i 
flooded  alluvial  grounds  as  are  incapable  of  re-  | 
clnmntion  from  fresh-water  tides  or  from  other 
siniiiaj  inundations. — The  tufted  q>ecie8,  ixirpnt  > 
VitepitosuSf  has  usually  a  height  of  6  or  8  inches,  ' 
flowers  in  July,  and  abonnda  in  many  bogs  aad  ■ 
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tnrfy  h«ate  The  ffsw-flowered  tpMiei,  Seirpiu 

pa  ucifForuA,  has  about  the  same  height  as  the  pre- 
ceding, flowers  in  Aufrnst,  and  occurs  in  moun- 
tainous bogs.  The  triangular  species,  Scirput 
triqtututt  hat  a  lieisht  of  about  a  yard,  flowers  in 
August,  and  grows  in  English  marshes.  The 
gltiticouR  pppcie«,  Sctrptis  glaucm,  has  a  height 
of  about  two  feet,  flowers  in  July  and  August, 
and  ooGiue  in  tlie  salt  mardtee  of  Bnglaod^The 
species  called  S.  mftu,  S.  carieinutf  S.  tiflvaticut, 
S.  maritimut,  and  A'.  '^rinatus,a,Te  also  indigenous, 
and  usually  have  heights  of  respectively  1,  Ij, 
%  and  3  Ibet  Bvwen  or  eight  speoiei  have  been 
introduced  from  foreign  countries;  and  upwards 
of  an  hundred  others  have  been  wrienfcifioally 
described. 

CLUMP.  A  nnmber  of  shmba  or  trees  grow- 
ing together  in  an  isolated  gronpk 
CLU8IA.  See  Balsam  Tree. 
CLUSTER.  A  raceme,  bunch  or  group.  The 
name  is  employed  in  snob  varied  waya  aa  to 
designate  a  raceme  of  flowers,  a  bundi  of  grapes 
or  currants,  and  a  clump  in  turnip-crops. 

CLUSTER-GRAPE.  The  smaU  black  grape, 
or  cnrrant  grap^.  See  OaAm  and  Tim. 
CLUSTER-PINB.  The  pinaster.  See  PrwB. 
CLUTIA,  or  CrxTTTA.  A  genus  of  beautiful, 
evergreen,  tender  small  shrubs,  of  the  spurge 
family.  Two  spedes  faa^  been  intiodoeed  to 
our  hothouses  from  India,  and  ten  to  our  green- 
houses from  the  Cape  of  Good  Hope ;  and  several 
more  are  known  to  botanists.  All  the  introduced 
speetea  are  handsome;  all  the  Cape  species  are 
valuable  for  blooming  in  v  hit  or  or  early  spring; 
nnd  the  species  called  puhheUa,  ahifemoij^f,  dojJi- 
notdes,  polj/jonoideg,  tomentom^  pclt/folia,  and  eri- 
coide»,  are  the  ebief  favourites.  The  flowers  of 
all  are  white. 

CLYMEXr>r,  —  botanically  Lathj/rvs  dyme- 
num,  A  hardy,  climbing,  ornamental,  leguminous 
annual,  of  the  everlasting  pea  genus.  It  attains 
a  height  of  4  fiset,  and  carries  red  and  blue  papi- 
lionaceous flowers  in  June  and  July.  It  ip  a  na- 
tive of  the  Levant.  A  subdivision  of  lathyri, 
comprising  about  a  dozen  species,  takes  the  cly- 
menum  as  its  type. 

CLYSTER.  See  Olysteu. 
CNEORUM.  A  small  genus  of  beautiful  ever- 
green shrubs,  of  the  turpentine-tree  tribe.  The 
three-grained  species,  or  widow-wail,  C.  Irfosemmiy 
i^  r\  nntive  of  dry  gravelly  soils  in  l^pain,  Italy, 
and  the  south  of  France,  and  was  mlroduced  to 
Britain  in  1793.  Its  stem  consists  of  very  bard 
wood,  and  is  3  or  4  feet  high,  and  rvrj  nraoh 
branched ;  it?  young  branches  are  grnooth  and 
pale  green,  and  its  old  ones  brown ;  its  foliage  is 
smooth,  dark  green,  and  very  handsome,  and 
eombines  with  tiie  airangement  of  the  branebes 
to  recommend  the  plant  to  a  front  situation  in  a 
shrubbery ;  and  its  flowers  are  yellow  and  in- 
conspicuous, grow  from  the  wings  of  the  leav^, 
and  Uoom  from  April  tIE  Kovember.  Anothi^ 
species^  callad  the  powdeiy,  C.  pfdMndtuSvm,  was 
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brought,  in  ISfiS,  from  Madeira.  ~The  name 

cneorum  is  also  the  specific  designation  of  three 
ornamental  evergreen  undershmbs  of  other  gen- 
era. The  Conv<)lwlu9  cneorum  has  pink  flowers, 
grows  a  yard  high,  and  was  long  ago  brought 
from  the  Levant ;  the  Pletmtndia  cneorum,  or 
garland  -  flower,  has  yellow  flowers,  grows  two 
feet  high,  and  was  recently  brought  from  the 
Cape  of  Good  Hope;  and  the  DojiAm  «m»rvm,  or 
old  garland-flower,  has  pink  flowers,  grows  15 
inches  high,  and  was  brought,  about  the  middle 
of  last  ocntury,  frx>m  Austria. 

ONEPHASIA.  See  Tvannna-llovB. 

CNICUS.   See  Thibtu. 

COACH.   See  Carriage. 

COAaULATION.  See  Albuhej}. 

OOAOtTLVBL  Bee  Chxve,  Curd,  Blood,  and 
Rexxet. 

f^<^>AL.  This  well-known  substance  consists 
essentially  of  carbonaceous  matter,  and,  in  one 
TBriety,  the  blind  ooal  (see  AirraBAonne),  this  is 
nearly  pure ;  but,  in  the  greater  number  of  the 
varieties  of  coal,  there  ig  present  a  soft,  bitumin- 
ous matter,  which  communicates  to  them  some 
peculiar  properties.  Those  whidi  oontun  much 
bitumen  are  highly  inflammable,  and  burn  with 
a  l)right  flame ;  those  in  which  the  carbon  pre- 
dominates burn  less  vividly.  Kumerous  varie- 
tlee  of  ooal  exist,  deriving  distinctions  partly 
from  their  state  of  aggregation,  but  principally 
from  the  proportions  of  their  bitumen  and  car- 
bon. Excepting  the  anthracite,  they  may  be 
treated  of  under  the  two  divistons  of  blaiek  ooala 
and  brown  ooals.  The  colour  of  brown  ooal,  as 
its  name  imports,  is  lirr,-.vn  :  it  possesses  a  lig- 
neous structure,  or  consists  of  earthy  particles. 
The  colour  of  blaok  ooal  is  bla<&y  not  inclining 
to  brown,  and  It  does  not  possess  the  etnotuxe 

of  wood. 

The  varieties  of  brown  coal  are  the  following: — 
bituminou*  wood,  which  presents  a  ligneous  tex- 
ture, and  very  seldom  any  thing  like  ooncholdal 

fracture,  and  is  without  lustre  ;  earthy  coal,  con- 
sisting of  loose,  friable  particles ;  moor  coal,  dis- 
tinguished by  the  want  of  ligneous  structure,  by 
the  property  of  bursting  and  qilitting  into  angu- 
lar fragments,  when  n-mAvod  from  its  original 
repository,  and  the  low  degree  of  lustre  upon  its 
imperfect  conchoidal  fracture ;  common  brotcn 
eotdf  which,  though  it  still  shows  tracea  of  lig- 
neous texture,  is  of  more  firm  consistency  than 
the  rest  of  the  varieties,  and  possesses  higher 
degrees  of  lustre  upon  its  more  perfect  conchoidal 
fracture. 

Some  varieties  of  black  coal  immediately  join 
those  of  lirown  coal  They  are,  jnich  coal,  of  a 
velvet-black  colour,  generally  inclining  to  brown, 
strong  lustre,  and  presenting^  In  every  direction, 
a  large  and  perfect  conchoidal  fracture  ;  nf ate  coal, 
possessing  a  more  or  less  coarse,  slaty  stnicttire, 
which,  however,  seems  to  be  rather  u  kmd  of 
famdlar  eomposition  than  real  fMwre;  >UMtf«(/ 
«ea^  xesemULig  it»  only  the  fonifui  are  tbhuwr/ 
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and  eoarm  coal  in  like  manner,  only  the  com- 
ponent particles  are  smaller,  and  approach  to  a 
gnmular  appearance ;  cannd  coal,  without  visibk 
composition,  nnrl  having  a  flat,  crnchoidal  frac- 
ture in  every  direction,  with  but  little  lustre,  by 
which  it  is  distinguished  from  pitch  coal.  All 
these  kinds  are  joiiud  bj  numerous  tnadtions, 
so  that  it  oflen  becomes  doubtful  to  which  of 
them  we  should  ascribe  certain  specimens,  though 

I  they  undoubtedly  are  members  of  this  species. 
Ai  t]i«  pveoeding  varieties  of  ooal  eonrist  of 
variable  proportions  of  bitumen  and  carbon,  they, 
of  course,  must  vary  in  their  inflammability. 
Several  varieties  become  soft,  and  others  ooke, 
whfln  kindled,  or,  in  otiier  wotdi^  ^  ^ 
sepaniti  n  of  the  bituminous  from  the  carbona- 
ceous part.    We  perceive  this  spparation  in  its 

I  combustion  in  a  common  lire;  the  coal,  when 
kindlod,  fwoUing  tad  Mftaning,  eduding  a  kind 
of  bitumen,  and  burning  with  smoke  and  light ; 

I  while,  after  a  certain  period,  these  appearances 
cease,  and  it  burns  only  with  a  red  light.  The 
sepanktion  Is  effoeted  more  oompletcly  hj  the 
application  of  heat  in  close  vessels :  the  bitu- 
men is  melted  out,  and  there  is  disengaged 
ammonia,  partly  in  the  state  of  carbonate  with 
empyreamatio  oil,  and  the  ooal  gas  (a  Tarieiy 
of  carburetted  hydrogen),  often  mixed  with  car- 
bonic acid  and  sulphuretted  hydrogen,  the  car- 
bonaceous matter  being,  in  a  great  measure, 
left,  fotming  ooke)— The  deoompoeition  of  ooal 
is  carried  on,  on  a  large  scale,  with  a  view 
to  collect  the  products;  the  gas  beinpf  used  to 
afford  an  artificial  light,  which  is  clear,  steady, 
oamly  regulated,  and  economical ;  the  httnminoiiB 
matter,  or  mineral  tar,  being  applied  to  the  uses 
for  which  vegetable  tar  and  pitch  are  employed, 
and  the  coked  ooal  being  used  in  the  smelting  of 
metallio  <ttei,  and  in  tarioni  other  purposes, 
whore  an  devatod  and  tteadjr  teupeiatiare  ie 
needed. 

I Coal,  excluding  anthracite,  has  l>een  supposed 
to  be  of  vegetable  origin.  There  ie  a  remarkable 
graduation  ftmn  bituminated  wood  to  perfect 
coal.    In  some  varieties,  the  structure,  and  even 
the  remains,  of  plants  are  apparent,  and  its  cbo- 
miool  oom|NMitMii  agnea  widi  t^  of  ^egetabte 
matter.  It  if  difftoult  to  detemine,  however,  in 
what  manner  it  has  been  formed,  or  by  what 
operations  the  vegetable  matter,  from  which  it 
has  originated,  has  been  so  frr  modified,  as  to 
have  assumed  the  properties  under  which  it 
exists.   And  there  are  many  geologists  who  re- 
gard it,  in  common  with  anthracite,  as  an  ori- 
ginal mioeral  deposit. — ^The  varieties  called  date 
I    eoal,  foliattd  coal,  eoarse  coal,  cannd  coal,  and  pkek 
i  ^  coal,  occur  chiefly  in  the  coal  formation  ;  some 
! '  varieties  of  pitch  coal,  also  the  moor  coal,  bitu- 
<  minous  wood,  and  common  brown  coal,  are  met 
with  in  the  formations  above  the  chaUc ;  the 
I  enrthy  coal,  and  some  varieties  of  bituminous 
j  Wood  and  common  brown  coal,  are  often  included 
j  I  in  diluvial  and  alluvial  detritus.   The  coal  scams 


alternate  with  beds  of  slaty  day  and  common 
clay,  sandstone,  limestone,  sand,  dte.  They  am 
often  associated  with  vegetable  organic  remain*, 
in  slaty  rlay,  pometiTne?.  also,  with  shells,  and 
having  iron  pyrites  intermixed  with  them.  Bitu- 
minous coal  is  so  universally  distributed,  that  it 
is  nnaeoesssiy  to  attempt  the  ennneratian  of  its 
localities. 

COAL-ASHES.    See  Ashes. 

COAL-GAS.  The  combustible  aeriform  pro- 
duct of  the  destraetive  distillation  of  mineral 

coril.    Though  oftrn  supposed  to  he  n  very  pimple  i 
and  uniform  gaf^,  and  though  now  almost  univer- 
sally known  iu  i>ntam,  it  is  both  oomponnd  and 
ezoeedin^y  variable,  sad  might  mdlf  be  ohssi- 
fied  into  a  number  of  varieties.    It?  chief  consti- 
tuents are  olefiant  pas  and  light  carburetted  hy- 
drogen, in  very  variable  proportions ;  and  its 
most  ftoqnent  seeondssy  eonstitoonta  are  esi>> 
bonio  acid,  carbonic  oxide,  free  hydrogen,  fixe 
nitrogen,  some  compound  or  compounds  of  ful- 
phur,  and  several  detinite  compounds  of  carb(»n 
and  hydrogen.  Some  of  the  oonstitaents,  snob 
as  nitrogen,  are  useless ;  some,  such  as  carbonic 
acid  and  cnrhonic  oxide,  dintinifih  the  illuminat- 
ing power  of  the  mixture ;  some,  such  as  sulphu- 
retted hydrogen,  are  noxkms  to  ocgsaio  bebifs; 
and  some,  including  all  the  most  important,  ara 
greatly  modified  in  their  illuminating  pow  r 
the  proportions  of  their  combination.  The  (quality  I 
of  ooal-gas  is  controlled  bj  the  charaeter  of  the 
coal  distilled,  by  the  degree  and  regulation  of  the  . 
heat  in  distillation,  V>y  the  method  of  purifica- 
tion, and  by  several  other  circumstance ;  sad,  . 
even  in  any  one  msnitftctory,  whoee  prooesses  ' 
are  not  oerefully  sad  unilbnnlj  oondooted,  it 
may  so  exceodlngly  vary  as  to  range  between  a 
specific  gravity  of  '45  and  a  i^pccific  gravity  of 
-70.  Jn  an  inihlie  manu&etotie^  it  is  more  «r 
less,  and  in  some  wholly,  purifirod  from  its  snl- 
phurettcd  hydrogen  by  being  made  to  pass 
through  some  watery  preparation  of  lime ;  but,  ' 
oven  after  sndi  poiifioation,  it  oontidaa  a  pto> 
portion  of  some  oompoond  of  sulphur,  ai^  ia 

conscqnence  p^^^nerates  by  its  combustion  more 
or  lees  of  sulphurous  acid.   Cultivators  of  plants, 
l&en,  need  not  wondor  tiiat  the  hundng  of  ossl- 
gas  is  ii^nrioos  to  vegetation ;  and  tbej  msj 
generally  infer  that  nr\y  variety  of  conl^ns  viD 
damage  their  plants  nearly  in  the  proportion  <f 
the  sulphuretted  hydrogen  or  of  the  aa^dnuet  «f 
carbon  whidi  it  contains.   A  singnlar  explusisa 
of  coal-gas  occni  i  Ld,  a  nTimbcr  of  ycnrp  ag*^.  in  s 
hothouse,  with  a  peculiarly  constructed  fumae^ 
in  the  vicinity  of  Falkirk.   Some  fresh  cools  ame 
put  into  tlie  furnace,  the  door  was  shut,  and  ths 
explosion  innvicdiatoly  followed.    The  flues  wct« 
burst  with  extraordinary  violence ;  and  so  great 
was  the  heat,  that  vines  and  other  ptaats  ven 
completely  singed  and  spoiled. 

COAL-SOOT.   Sl-  S  h  t 

COAT.   The  natural  hairy  covering  of  the  di>- 
mestic  animals,  and  particularly  the  sleek  sad  ' 
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j  I  glossy  oov«riiig  of  a  wdl-k«pi  hone,  fie*  the 

i  article  Ob<k>mixq. 

COB.  A  wicker  basket  for  carrying  on  the 
mrm,  or  the  small  seed-basket  carried  by  a  sower ; 
likewise,  a  mud-wall ;  and  foiBMrlyalso  a  WfHietf 
• — henco  the  word  cobweb. 

COB^  A.  A  BmaU  genus  of  ornamental  climb- 
ing plants,  constituting  the  natural  order  Cobtear 
I  cesQ,  and  recently  separated  by  Ur.  Don  from  ilie 
•  bi/i^onias.  Tho  clini^iirr::^  ppncie?,  C.  tcand^m,  is 
j  I  the  only  ouc  in  Britain,  and  was  brought  hither 
I '  in  1792  from  Mexico.  It  has  pinnated  tendrilled 
leaves,  and  laiige  paride  flowen;  and  it  uraally 
!  I  attains  a  height  of  from  en  t  o  40  feet,  and  blooms 
!,  from  May  tiU  October.  It  generally  requires 
greenhouse  protection  during  winter  ;  and  it 
growe  with  sneh  amaaiv  rai^tjr  that,  even 
where  it  c:innnt  resist  the  efTecta  of  winter  in 
the  open  air,  it  might  be  successfully  and  mo<!t 
ornamentally  employed  for  covering  buwerd  and 
rnttio  bnildinga.  It  it  easily  renewed  eyery  year 
from  cuttings  or  from  seed. 

COBURQIA.  A  genus  of  very  beautiful,  ten- 
der, bulbous-rooted  plants,  of  tho  amaryllis  tribe. 
The  vsrmilioo  speeiesi  C,  mmkOOt  wes  tnftrodttoed 
to  Britain  from  Peru  in  1844.  Its  leavM  are 
bright  green,  three  feet  long,  and  an  inch  broad ; 
its  flower-stem  rises  to  the  height  of  three  feet ; 
and  its  flowers  are  drooping,  narrow,  tubular, 
and  about  2^  inches  long, — thoy  are  produced  in 
a  cluster  at  the  top  of  tlie  flower-stem, — and  they 
are  at  first  nearly  white,  but  afterwards  become 
overspread  wifli  a  ▼ermilion  tint  fRie  ioarlet 
species,  C.  coeeinea,  was  introduced  from  X4ma  in 
18.39  :  and  has  considerable  aflRnity,  in  the  form 
of  its  flower,  to  Varpodelet  recurvata.  The  flesh- 
eoloQved  q>eeies,  O.  ineamata,  was  brougiit  from 
Quito  in  1826,  resembles  a  pancratium,  grows 
two  feft  high,  hns  a  light  soarlst  flower,  and 
produces  an  imposing  efl'uct. 

OOCGINELL A.  A  Urge  genos  of  eoleopterous 
insects,  forming  the  type  of  the  CoccineUidac 
tribe.  About  thirty  species  have  been  oh^i^rvfd 
in  England;  and  are  as  varied  among  thdmselves 
in  ootonr  aiid  markings  as  any  of  our  domestic 
animalfc  Thqr  are  beautiM  objects;  they  have 
always  been  popular  favonritcs :  they  everywhere 
secure  the  admiration  and  good  feeling  of  chil- 
dren ;  and  they  bear  the  pet  names  of  Utdy-birds 
and  lady-cows  among  oursdvss,  and  vache-a- 
Dieu  and  b^tes  de  la  Virrp;?'  nmnnp  the  French. 
Tliey  hybemate  in  dry  fallen  leaves,  in  the  cracks 
of  palings,  beneath  the  loose  bark  of  trees,  and 
in  similar  situations;  tb^are  allured  irom  their 
retreat"?  hy  sunny  days  so  earlr  in  winter  as  De- 
cember ;  they  sport  freely  and  finally  abroad  at 
the  earliest  period  of  true  spring;  and  the  fe- 
nudss,  at  tlia  last  of  thm  periods,  bqr  thsir  eggs, 
in  cluptora  of  about  fifty,  beneath  leaves.  The 
eggs  are  cylindrical,  buff-coloured,  and  set  on 
end ;  and  the  larvie,  PlaU  X  VI^  Fig*.  17  and  16, 
are  of  a  leaden  ooloor,  with  orange  or  searlct 
spots.  They  apesdilj  emeiige  from  the  eggs,  and 


spread  themselvesow  palings,  the  ftliage  of  trees, 
and  the  grass  of  the  fields,  there  to  commence  a 
course  of  devastation  among  the  aphides.  See  the 
article  Aphis.  Two  of  the  most  numerous  and 
beneficial  species  of  Coodndla,  C.  bipuneMa  and 
C.  septempunctata,  Fig».  20  and  21,  may  be  noticed 
both  for  their  own  sakes,  and  as  illustrative  speci- 
mens of  the  whole  genos. 

The  two-spotted  ooodndla,  though  always  oon- 
vex,  about  2\  lines  in  1-  nirth,  and  quite  specifi- 
cally uniform  in  character,  is  so  variable  in  col- 
our and  markings  as  to  have  been  called  by  some 
entomologists  CWesneCEa  iitpoT.  Ona  variety  of 
it  has  scarlet  wing-cases,  with  a  black  spot  on 
tho  centre  of  each,  and  rrpam-coloured  spots  at 
the  inside  of  the  eyes  and  on  each  side  of  the 
thorax;  another  variety  has  a  large  red  patch 
on  each  shoulder,  a  round  red  spot  on  each  wing- 
case,  and  only  the  margin  of  the  eyes  and  of  tho 
thorax  whitish ;  and  while  both  these  varieties 
hava  a  bads  ooloiir  of  lilaelr,  thej  constitute  the 
extremes  of  a  considerable  intermediate  grada- 
tion of  varieties. — ^Tho  seven-pointed  species  is 
nearly  3  lines  broad,  upwards  of  3^  long,  and 
pretty  uniform  in  appearance.  It  is  hemi- 
spherical or  very  convex,  and  black ;  its  wing- 
cases  are  bright  brick  red,  and  have  a  large  black 
spot  in  the  centre  of  tho  base,  with  three  smaller 
Mid  triangularly  arranged  dots;  at  tha  base  of 
the  head  are  two  cream-coloured  dots;  and  at 
each  of  the  anterior  angles  of  the  thorax  is  a 
large  cream-coloured  dot. 

COCCOLOBA.  See  Susntn  Oman. 

OOCCOON.  The  envelope  of  silky  or  finely 
hairy  Tn:\t("rial  with  which  many  an  insect  pro- 
vides Itself  for  protection  during  its  pupa  or 
chrysslis  state.  Itoonsists,  in  some  cases,  wholly 
of  fine  threads  spun  from  tlic  insect's  own  secre- 
tions, and,  in  others,  of  such  threads  combined 
with  adjacent  extraneous  materials.  Some  coo- 
coons,  as  thoBB  of  the  weevils,  tho  chrysoraelide- 
ous  beetles,  and  the  gipsy  and  satin  moths,  are 
formed  simply  of  a  few  thrfads,  ppun  into  an 
pen  case-work,  through  the  meshes  of  which  the 
pupa  can  be  easily  seen ;  and  othsvs,  as  that  of 
the  silk-worm,  are  very  elaborate  in  construction, 
and  seem  to  consist  of  two  distinct  portions, — 
externally  a  loose,  gauze-like  oovering,  and  in- 
ternally a  closely-woven  and  oempaot  oval  ball 
As  the  silk-worm  works  from  the  outside  to  the 
inside  of  its  case,  tho  former  is  of  course  first 
spun ;  but  the  whole  is  formed  of  a  single  thread; 
and  this,  in  some  instances,  can  be  unwound  to 
the  length  of  about  a  thousand  feet ;  Malpighi 
thinks  til  at  kix  distinct  layers  of  silk  can  be  ob- 
served in  the  coccoon  of  the  silk  -  worm ;  and 
Reaumur  suspects  the  number  to  be  still  greater. 

OOCOULUS.  A  genus  «rf  tropical,  evergreen, 
climbing  plants,  of  the  moonsccd  tribe.  Twelve 
species  were  introduced  to  Britain  from  India, 
between  1790  and  1820;  and  about  forty  other 
speeiee  have  been  solen^fioally  dssoribod.  All 
the  introduced  ^scies  are  ornaments  of  tho  hoi- 
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hoTue ;  they  range  in  ntinJ  heighl fton'ffto  SS 

feet ;  and  all  have  oblong-oTftte  or  partially  oor- 

dat"  Icn.vr'?,  and  whitish-green  or  prrppni-h-ytl- 
low  tlowers.  Two  of  the  introduced,  epeciea,  C 
pedmatut  and  (7.  FtuktMta,  ara  medieiikal ;  the 
former  of  thets  yidda  tlie  oalninba-root  of  the 
British  pharmacopeias;  and  some  one  of  the  im- 
introduced  species,  probably  0.  tttieronuj  yields 
the  large  poiaonoiia  aeadiOaUidClooQaliia  Indious, 
commonly  sold  in  drug  Axupt,  and  somewhat  ex- 
tensively used  in  Borne  large  manufi&otories  of 
malt  liquor.  See  the  articles  Caluxba  and  A  ? 
A  peculiar,  bitter,  poisonous  principle,  now  prt  it/ 
well  known  under  the  name  of  picrotoxia  or 
picrot«)xine,  is  obtained  from  coccnlus  indicus. 

OOCCUS.  A  genus  of  insects  of  the  order  of 
Kstgropiera,  family  gaUirueeta.  Generic  charac- 
ter:  antenn»  filifbrm,  of  10  or  11  artienlationfl 
in  both  sexes,  shorter  than  the  body  ;  rostrum 
pectoraie,  conspicuous  onlj  in  the  females  ; 
males  with  two  large  incumbent  wings  ;  fe- 
males apterous,  subtomentose,  fixed,  and  beoom- 
ing  galtahaped  or  ihield<«haped  after  impiegnn- 
tion. 

These  little  insects  are  remarkable  for  many 
peculiarities  in  their  habits  and  oonfmnation. 
The  males  are  elongntod  in  their  form,  have  long, 
large  wings,  and  are  destitute  of  any  obvious 
means  of  suction ;  the  females,  on  the  contrary, 
are  of  a  rounded  or  oval  ibrm,  have  no  wingi^ 
but  poS8i"Rs  a  beak  or  pnckcr,  attached  to  the 
breast,  by  which  they  tix  themselves  to  the 
plants  on  which  they  live,  and  through  which 
thej  draw  their  noariahment.  At  a  oertain 
period  of  their  life,  the  females  attach  themselves 
to  the  plant  or  tree  which  they  inhabit,  and  re- 
main thereon  immoveable  during  the  rest  of  their 
eziitenoe.  In  Ola  ottaa^m,  tiiey  are  impreg- 
nated by  the  male ;  after  which,  their  body  in- 
creases enn^idernblv,  in  tnrLnv  species  losinjr  ft? 
original  form,  and  assuming  that  of  a  gall,  and^ 
after  depoaiting  tiie  eggs,  d^ng  up,  and  Ibnning 
a  habitation  for  the  young.  This  change  of  form 
is  not,  however,  constant  to  all  the  species,  which 
has  given  rise  to  a  division  of  the  genus  into  two 
seotiona  :-^hoee  whiah  aarame  a  gall  ahape,  in 
which  the  rings  of  the  abdomen  are  totally  obli- 
terated, are  called  Jtermes  by  some  authors ;  and 
those  which  retain  the  distinct  sections  of  the 
abdomen,  noiwithstendlng  the  great  enlargement 
of  the  body,  are  called  true  cocci,  or  cocAitieal. 
They  are  impregnated  in  the  spring,  after  having 
passed  the  winter  fixed  to  plants,  particularly  in 
the  Mfurcations,  and  tinder  the  email  hianohea. 
Towards  the  commencement  of  ennunert  they 
have  acquired  their  greatest  sir-e,  and  resemble  a 
little  convex  mass,  without  the  least  appearance 
of  head  or  fcet,  or  other  organs.  Ibny  species 
are  covered  with  a  sort  of  cottony  down.  Each 
female  prrvdnccs  thousands  of  eggs,  which  are 
expciitid  by  a  sinali  aperture  at  the  extremity  of 
the  hodj.  As  aocm  aa  tiiqr  are  prodnoed,  they 
pass  iromedintel J  ondar  the  parent  inaeet,  whioh 


beoomee  their  eovering  and  gnard ;  by  degrees, 
her  body  driea  np,  and  the  two  membranes  flat- 
ten, and  form  Ti  of  shr"!},  under  which  the 
eggs,  and  subsequently  the  young  ones,  are  found 
eoooated.  Soon  after  the  death  of  the  mother, 
the  young  insects  leave  their  hiding-place,  and 
seek  their  nourishment  on  the  leavea,  thp  jtiioes 
of  which  they  suck  through  the  inflected  roe* 
trum,  plaoed  beneath  their  breaat— Ait  >t  ii  il 
with  n  view  to  their  importance  as  an  aitiele  of  y 
commerce,  arising  from  their  ii"c  in  the  arts,  ' 
that  the  insects  of  this  genus  are  particulaily  || 
interesting.    When  it  is  oonridoed  that  the  ; 
meet  brilliant  dyes  and  the  most  beaatiAal  pig-  | 
ments,  as  well  as  the  basis  of  the  mo^t  n-sefal  ' 
kinds  of  cement,  are  their  product,  it  will  be  ao-  ' 
knowledged,  that  to  none  of  the  insect  trib^  ex-  | 
oeptt  perhaps,  to  the  bee  and  the  gall  inseeti  are  , , 
we  moro  indebted  than  to  these  singular  and 
apparently  insignificant  little  beings.    Kermes,  i 
the  scarlet  grain  of  Poland,  cochineal,  lao-lake,  . 
lac-dye,  and  all  the  modifications  of  gum-lac,  are  |  j 
either  the  perfect  insscts  dried,  or  the  aacretisni  | , 
which  they  form.  | 
The  first  mentioned  subetanoe  is  the  Cocoa  ,| 
Uieit,  It  ia  Ibnnd  in  great  alrandanee  upon  a 

species  of  evpri^ro*pn  oak,  Ouercn^  <»rr''f'rra,  which  'i 
grows  in  many  parts  of  Europe,  and  has  been  1 1 
the  basis  of  a  crimson  dye  from  the  earlieet  ages  , 
ti  the  aria.  It  «raa  known  to  Uie  Fhcaaieiaae  1 1 
before  the  time  of  Mo«es;  the  Greek?  xi'd  it 
under  the  name  of  >««»««,  and  the  Arabians  un-  ' 
der  that  of  iennes.    From  the  Greek  and  Ara- 
bian terms,  and  ftnm  the  Latin  name  wwsiifMla 
ttun,  given  to  it  when  it  was  known  to  b^  the- 
product  of  a  worm,  have  been  derived  the  Latin 
cocciiietut,  the  French  eramousu  and  vermtilt  and 
the  Bni^iah  erimtM  and  ^trmtttot^  The  eariy 
Jews,  the  Greeks,  the  Romans,  and,  until  lately, 
the  tapestry-makers  of  Europe  have  used  it  as 
the  most  brilliant  red  dje  known.    The  iwarlet 
grain  of  Poland,  CboPHs  JPdomiem,  ia  ftond  en 
the  roots  of  the  Sderanthm  ptrenn is,  which  grows 
in  large  quantities  in  the  north-east  of  Enr(»p*». 
and  in  some  parts  of  iilngland.   This,  as  well  as 
eefersl  other  qieeiee,  wbiah  aAwd  n  aimilw'  red 
dye,  have,  however,  &llen  into  disuse  since  the 
introduction  of  cochineal.    This  valuable  and 
most  important  material  is  the  Coccus  eactiy  a  t 
natiiFe  of  Me«iee»  and  an  inhahitant  of  n  spsBim 
of  cactus,  called  nopti,  which  was  long  thought  |f 
to  be  the  Cactr^  cor^ivth'/er,  but  which  Hum-  , 
Ixddt  considers  a  distinct  species.    The  teees  i, 
whioh  prodnee  the  aooiiineal  are  cnhivatad  kt 
this  purpose  in  immense  numbers ;  and  the  ope-  | 
ration  of  collectinsr  the  insects,  which  m  exceed- 
ingly tedious,  is  performed  by  the  women,  who 
bmeh  them  off  with  tlmlafl  of  naqoiiMlerelBg.  | 
The  insects  are  killed  bj  hsing  thrown  Into  boil-  ! 
ing  water,  plaoed  in  ovens,  or  dried  in  the  «iin  | ' 
Those  which  are  killed  by  the  latter  method  ' 
fetoh  a  higher  price,  firem  the 
esfering  the  inaeot,  being  still 
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thus  preYMiliag,  in  a  great  naMore,  ih*  adul- 
teration of  the  article.  The  qtuuiU^  aniuiallj 

exported  from  South  America  is  immenfle ;  the 
export  value  being  not  less  than  ^£500,000.  In 
tlift  Eait  Indiee,  a  verf  inlerior  kind  has  been 
reared,  which  produces  a  coana  aearlet  djre. 
Ilayti  nnd  Bmzil  have  tried  to  WBmu$§fi  the 
propagation  of  this  insect. 

£ae  ia  a  aewetion  from  a  apedei  of  eoeeua  in- 
habiting India,  where  it  is  found  in  aitonishing 
abund-^nce  la  its  native  state,  not  yet  separ- 
ate:)! from  the  twig  on  which  it  has  been  depo- 
sited, it  ia  oalled  itiet-lae;  when  separated, 
powdered,  and  the  colouring  matter  washed 
from  it,  it  is  denominated  need-lac;  lump-Uic 
when  melted  into  cakes,  and  ahdl-lac  when  puri- 
fiod  and  formed  into  thin  Ictmina,  Lac-iaie  is 
tho  colouring  matter  of  stiok-lao  precipitated 
from  an  alkaline  lixivium,  by  means  of  alum. 

COCOYGHIA.  The  wild  olive,  Venetian  su- 
mach, or  Rhus  cotinuB.   See  Scxach. 

COCHINEAL.  See  Coccus. 

COCHLFAPJA.   See  Scobvy-Grars. 

C0CHL0S1*ERMUM.  Two  species  of  lofty, 
evergreen,  ornamental,  tropical  trees,  of  the  or- 
der tamatramiaoea.  Tboy  were  fonneilj  oom- 
prised  in  the  genus  bomhai,  but  were  constituted 
a  separate  genus  by  Knnth.  They  are  natives  of 
respectively  India  and  Mexioo ;  and,  when  nm- 
tarc^  tlief  havo  an  average  hdght  of  about  60 
feet.   See  the  article  Boxbaz. 

rOOK.  The  well-known  chieftain  of  the  poul- 
try-yard, and  rural  announcer  of  the  passage  of 
timo;  whoee  dirill  oiarion,  heard  in  the  etill 
watches  of  the  night,  inspires  the  inTalid  with 
cheering  hopes  of  the  comin;^  dawn,  and  informs 
the  waj-worn  traveller  of  his  approach  to  the 
haKtationa  of  liis  kind ;  the  appropriate  emblem 
of  vigilance^  tirility,  warlike  daring  and  gal- 
Untry :  domesticated,  but  not  subdued,  he  march- 
es at  the  head  of  his  train  of  wivee  and  offspring, 
with  a  port  of  i^ad  dofianoe,  not  Ibm  ready  to 
punish  agression  against  his  dependents  than  to 
assert  his  superiority  upon  the  challenge  of  any 
rivaL  At  what  time  this  valuable  species  of 
phentaiit  waa  bronght  under  the  immediate  oon- 
trol  of  man,  it  is  now  impoiaible  to  determine ; 
but,  as  the  forests  of  many  parts  of  India  still 
abound  with  several  varieties  of  the  cock  in  the 
wUd  or  natural  oondition,  it  is  quite  reasonable 
to  condnda  that  tlw  raee  was  iint  domesticated 
in  the  eastern  countri''?,  and  gradually  exfended 
thence  to  the  rest  of  the  world.  It  is  stated  that 
the  cock  was  first  introduced  into  Europe  from 
Poraia;  and  Aristo|duaie8  speaks  of  it  as  the 
**  Persian  bird."  Nevertheless,  it  has  been  so 
long  established  throughout  the  western  regions, 
as  to  render  it  impossible  to  trace  its  progress 
from  its  natifo  wilda. 

The  cock  has  his  head  surmounted  by  a  notch- 
ed, criiiisfsn,  fleshy  substance,  called  comb:  twn 
pendulous  fleshy  bodies  of  the  same  colour,  termed  | 
wrtffsa  hang  under  Ma  ftioat.  Tho  hen  haa  alio  I 

L 


a  similar,  but-  not  to  latfa  nor  so  ^yidlj  oohrared 
excrescence  on  her  head.  The  cock  is  provided 

with  n  phnrp  horn  or  spur  on  the  outside  of  his 
tartiuti,  with  which  he  inflicts  severe  wounds; 
tho  hen,  instead  of  a  spur,  has  a  mere  knot  or 
tubercle.   There  is,  in  both  sexes,  beluw  the  ear, 
an  oblong  spot,  the  anterior  edge  of  wliirh  is  red- 
dish, and  the  remainder  white.    The  feathers 
arise,  in  pairs,  from  each  sheath,  touching  by 
their  points  within  the  skin,  but  diverging  in 
their  course  outwards.    On  the  neck,  they  are 
long,  narrow,  and  floating;  on  the  rump,  they 
are  of  the  same  form,  but  drooping  laterally  over 
the  extremity  of  the  wings,  whioh  are  quite 
short,  and  terminate  at  the  origin  of  the  tail, 
the  plumes  of  which  are  vertical.    In  the  centre 
of  the  cock's  tail  are  two  long  feathers,  whicli 
fall  backwards  in  a  graoefol  ardi,  and  a<Ui  great 
beauty  to  the  whole  a<«pcct  of  the  fowl.    It  is  in 
vain  to  offer  any  description  of  the  colour  of  the 
plumage,  as  it  is  infinitely  varied,  being  in  some 
breeds  of  the  greatest  itehnass  and  doganoe,  and 
in  other?  of  the  simplest  and  plainest  hue.  Ex- 
cept in  the  pure  white  breeds,  the  plnmnge  of 
the  cock  is  always  more  splendid  than  that  of 
the  hen.  We  cannot  oontemplate  the  eock,  when 
in  good  health  and  full  plumage,  without  being 
struck  with  his  apparent  consciousness  of  per- 
sonal beauty  and  courage.   Uis  movements  and 
gestures  seem  all  to  be  inflnenoed  hy  suoh  feel- 
ings, and  his  stately  march  and  frequent  trium- 
phnnt  crowing  express  confidence  in  his  strength 
and  bravery.  The  salacity  of  the  cock  is  exces- 
tif^  and  one  is  known  to  be  quite  sutBoient  for 
the  fecundation  of  10  or  16  hens.   His  sexual 
powers  are  matured  when  he  is  about  six  months 
old,  and  his  full  vigour  lasts  for  about  three 
years,  varying  in  Mrliness  of  maturity  and  dura- 
tion with  his  siae  and  the  climate.    The  hen  is 
ready  to  commence  laying  after  she  hns  moulted 
or  changed  her  plumage,  and  is  not  at  the  trouble 
of  making  a  regular  nest  A  simple  hole,  scratch- 
ed in  the  ground,  in  some  retired  place,  serves 
her  purpose,  and  she  j^enerally  lays  from  12  to 
15  eggs  before  she  begins  to  sit  upon  them  for 
the  purpose  of  hatdiing.    Having  thus  taken 
possession  of  her  nest,  she  becomes  a  model  of 
enduring  patience,  remainirifr  fixed  in  her  place 
until  the  urgency  of  hunger  forces  her  to  go  in 
search  of  food.    A  short  time  sufilces ;  she  runs  : 
eagerly  about  in  quest  of  sustenance,  and  soon  j 
resumes  her  charge.    Her  eggs  are  diligently 
turned  and  shifted  from  the  centre  to  the  edge 
of  the  nest,  so  that  each  may  receive  a  due  de- 
gree of  genial  warmth,  and  it  is  not  until  about 
21  days  have  elapsed  that  the  incubation  is  com- 
pleted.   The  strongest  of  the  prefj-eny  then  begin 
to  chip  the  shell  with  the  bill,  and  are  suooei- 
si-valy  enabled  to  burst  thdir  brittle  prisons.  8be 
continues  upon  the  nest  tiU  the  whole  are  hatched 
and  dry,  and  then  leads  them  forth  in  «enrch  of 
food.    The  hen,  except  when  accompanied  tty  a 
young  brood,  is  always  timid,  and  ready  to  fly 
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from  diatazbuioe;  Imt  when  she  is  engaged  in 
dtsoharging  the  duties  of  maternity,  her  whole 
naturG  is  changed.  She  fiercely  and  vigorously 
attacks  all  aggressors,  watches  over  the  safety  of 
her  young  with  th#  utmost  jealousy,  neglects  the 
demands  of  her  own  appoCito  to  divide  the  food 
she  may  obtain  among hernurslinp''',  and  Inbours 
with  untiring  diligence  to  provide  them  sufficient 
•oftenance.  The  limits  within  which  we  are  re- 
stricted forbid  the  attempt  to  give  a  complete 
history  of  this  valuable  species,  which  is,  in  every 
point  of  view,  interesting.  To  detail  all  that 
would  be  necessary  to  illustrate  it,  as  an  object 
of  natural  history  and  doraeitio  ooonomy, — the 
modes  of  breeding,  rearing,  preparing  for  the 
table,  &c.,  would  require  a  small  volume.  For- 
tunately, almost  arery  one,  who  wiU  employ  his 
own  observation,  maj  nadily  nrrifo  at  snoh 
knowledge. 

COCKCIIAFFER.  A  species  of  coleopterous 
insect,  belonging  to  the  genus  rnddontha  of  Fabri- 
dns,  fomarkablo  for  the  length  of  its  lift,  in 

worm  or  larve  state,  n?  v^c^W  for  the  injury  it 
does  to  vegetation,  after  it  has  attained  its  per- 
fect condition.  By  Linnaeus,  this  species,  which 
is  also  known  hf  the  tflTial  names  of  maaf^mgf 
dorr-btftle,  &c ,  was  placed  in  the  gonus  scara- 
baeus,  or  beetle  ;  and  it  is  true,  that  the  melolon- 
tha  have  the  general  aspect,  conformation  and 
haUts  of  the  beetles.  They  differ  from  them, 
limvpver,  in  having  the  1  n1y  less  depressed, 
6'.V':-!linp;  out  above  and  below  into  a  sort  of  hnrap. 
I  he  iiead  is  encogud  in  the  corselet,  whicii  is 
slightly  narrowed  in  front,  and  most  oommonly 

attached  to  the  elytra  behind.  The  antennae, 
which  are  foliated  in  a  mass,  are  composed  of  10 
joints,  the  last  of  which  terminates  the  mass  like 
a  plttme,  whioh  the  inseot  displays  al  will»  sosse* 
times  to  the  number  of  seven  plates,  larger  and 
more  perfectly  developed  in  the  males  than  fe- 
males. The  bodies  of  melolontha  are  very  often 
veltet-Uk^  and  oomed  with  hairs  and  imbrioa* 
ted  scales,  differently  coloured,  like  the  butter- 
flies. Some  species  are  very  highly  adorned  in 
this  way,  and  present  oomhioations  of  brilliant 
and  beantifitl  oolours. 

The  may-bug  (jfeloUn^Ani  vu^rU)  is  hatched 
from  an  egg  which  the  parent  deposits  in  a  hole, 
about  six  inches  deep,  whioh  she  digs  for  the 
purpose.  Her  eggs  are  oblonj^  of  a  ^ght  yel- 
low colour,  and  are  placed  ngolailj  wde  hf  side, 
though  not  inoladed  in  any  common  envelope. 
At  the  end  of  about  three  months,  the  insects 
oome  out  of  the  eggs  as  small  grube  or  maggots, 
and  feed  upon  the  roots  of  vegetables  in  the  vi- 
cinity with  great  voracity.  As  they  increase  in 
size  and  strength,  thqr  become  able  to  make 
thdr  way  witii  ease  under  ground,  and  oon^ue 
their  ravages  upon  the  roots  of  plants.  When 
the  worm  has  attained  its  greatest  size,  it  is  an 
inch  and  a  half  bug  by  more  than  half  an  inch 
thii^  perfectly  white,  with  a  red  head,  having  a 
semi-oiroular  Up,  and  a  stionf  pair  of  jaws,  with 


which  it  cuts  the  roots,  for  the  purpose  <^ 
ing  out  their  fluids.   It  has  two  anteonss,  but  is 

destitute  of  eyes.  The  subterranean  existence  cf 
these  animals  is  extended  to  four  years,  and,  as 
their  food  is  not  accessible  during  the  cold  sm- 
son,  they  bnry  themselves  sufficiently  4eep  in  the 
soil  to  be  safe  from  the  frost,  and  pa<^?!  the  wict^ 
in  a  state  of  torpidity.  When  the  spring  restore* 
them  to  animation  and  aotivity,  they  revisit  the 
upper  stratum  of  the  ground,  having  at  each 
annual  awakening,  undergone  a  change  of  skio. 
— At  the  end  of  the  third  year,  they  have  ac- 
quired their  full  growth  as  larves;  they  then 
oesse  eating,  and  void  the  rendue  of  their  food, 
preparatory  to  t^ie  change  or  metamorpho^iis 
which  they  arc  about  to  undei^.  If  opened  at 
this  period,  their  strongly  muscular  int^ument 
is  found  to  he  oom|detely  filled  with  a  mam  of 
white,  oily  matter,  rf.'s  nnl/iing  cream,  apparently 
destined  as  a  reserve  for  the  alimentation  of  the 
insect  during  the  period  of  its  remaining  in  the 
fonn  of  a  nymph,  irikieii  is  soaroely  less  than  «x 
months.  To  undergo  their  final  change,  these 
larves  bore  into  the  earth  to  the  depth  of  two 
feet  or  more,  where  they  form  a  rounded  cavity, 
the  sides  of  which  are  smooUiedand  oonsolidated 

by  the  application  of  a  fluid  disgorged  from  their 
mouths.  The  larve  being  thus  secured,  it  sood 
begins  to  contract  in  length,  swells,  and  hursts 
its  skin,  ooming  therefrom  as  a  soft,  wliitidi 

nymph,  having;  nil  the  nirmbers  shrun^c  and 
folded,  uniformly  arranged  in  the  same  m.-inner, 
exhibiting  the  rudiments  of  elytra,  antenme,  kc 
The  inseot  then  graduallf  aequiiua  ffoniiitwins 

and  Colour,  becoming  of  a  brownish  hue.  This 

state  continues  about  three  month'^,  1>y  the  end 
of  which  time,  the  iut>ect  discngugca  its  wiogi, 

limbs,  and  antennae,  and  assumes  its  rank  as  a 

perfect  coleopterous  insect.  It  is  in  the  month 
of  February  that  the  larve  chanir*"?  tn  nymph. 
During  the  months  of  I^Iarch  and  April,  it  ap- 
ptoaehes  the  surfiuw  of  the  earUi,and  about  tlM 
beginning  of  May,  escapes  from  its  grovelling 
mode  of  life  to  poar  through  the  air,  disporting  in 
sunshine  and  shade.  From  this  circumstance, 
the  German  trivial  name  of  Jfoiio^,  and  the 
English  may-hxtg  or  beetle,  have  been  given.  The 
term  corkchaffr,  applied  to  the  common  specie^ 
is  evidentiy  made  up  from  the  German. 

Oockchaffers,  in  thefar  perfect  state,  pass  As 
greater  part  of  the  day  in  a  state  of  slumber  or 
quietude,  on  the  leaves  of  the  trees  which  they 
feed  on,  unless  disturbed  by  the  too  great  heat  <rf 
the  sun,  whioh  arouses  them  to  fly  to  the  dnda 
At  eventide,  the  whole  of  this  drowsy  population 
take  wing,  for  the  sake  of  prrvcurinp;  fr»<.d.  Their 
flight  is  loud,  humming,  and  generaliy  with  the 
wind;  and  so  Uttle  is  the  inseot  capable  of 
recting  its  course,  that  it  strikes  violently  against 
every  objt^ct  in  the  way.  This  peculiarity  has 
given  origin,  in  France,  to  a  proverbial  expr^ 
sion,  applied  to  a  thoughtless,  Unndering  person, 
who  isiaidtobe*'aastiqpidasam^*lMf.'*  lbs 
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^encratiro  act  of  these  insects  has  some  peculi- 
arities. The  male,  which  is  geaeruUy  BtnuUer 
than  the  fonate,  and  alwajs  oognicabk  bj  the 

g:reater  size  of  his  foliated  anienmf,  previous  to 
this  operation,  is  very  active.  As  soon,  however, 
as  this  object  is  accomplished,  he  seems  to  fail 
into  a  state  of  faintaess  aad  lethaxgjr,  and  the 

fcjnale,  in  flying  from  place  to  place,  carries  him 
with  her,  hanging  in  a  hclj)Io5s,  inverted  position, 
with  bis  back  dowuw&rdji,  and  his  feet  in  the 
Mr.    The  male  oigaas  are  quite  ringular,  being 

formed  in  such  a  manner  that  the  organ  convey- 
in  cr  the  fecundating  fluid  ia  introduced  by  the 
aid  of  two  elongated  horns,  which,  by  their  ap- 
proxination,  form  a  sort  of  stiff  pofait.  Theee 
two  pieces  lie  over  another,  within  which  are 
muscles  that,  at  the  proper  moment,  contract, 
and  thus  dilate  the  sheath,  which  maj  be  coin- 
paiad  to  a  saiigioal  dOator.  To  this  expansion  of 
the  sheath  the  adherence  of  the  sexes  during  the 
act  of  feneration  is  owing.  The  males  perish  as 
Bouu  as  the  J  have  fulfilled  this  great  object  of 
their  being,  as  thejr  thenoeforth  oease  to  eat 
The  fecundated  female  forsakes  the  trees  for  the 
earth,  into  which,  with  her  claws,  she  bores  a 
hole  six  or  eight  inches  deep,  in  which  she  places 
from  00  to  80  ^ga  This  oompletes  the  drcto  of 
h«r  actions,  and  she  soon  after  dies ;  though  it 
has  been  said,  witliout  any  foundation  in  obser- 
vation or  analogy,  that  the  females,  after  laying 
their  eggs,  resume  their  former  habits^  and  live 

among  the  trees. 

COCKROACH.  A  genus  of  insects  belonging  to 
the  orthopterous  or  straight- winged  order,  char- 
aeterised  by  an  oval,  elongated,  depressed  body, 
which  is  smooth  on  its  superior  sur&ce.  The 
head  is  inclined,  short,  and  concealed  under  the 
corselet  \  the  antennas  are  long,  bristly,  formed 
of  numerous  pieoee,  and  insoted  In  a  groove 
within  the  eyes.  The  corselet  is  scutiform,  co- 
rering  the  liead  and  origin  of  the  elytra ;  the  ab- 
domen is  termiuated  by  two  conical  appendages. 
The  legs  arebeeet  with  little  spines;  ^  feet  are 
I  an  ]  coiiipressed  ;  the  tarsi  have  five  joints. 
Til  y  have  a  longitudinal  crop  or  craw  ;  thp  giz- 
zard, or  muscular  stomach,  is  internally  provided 
with  strong  booked  teeth:  from  6  to  10  enea  are 
fo  Hi  1  about  the  pylorus. 

These  insects  are  among  the  most  disagreeable 
of  the  annoyances  to  which  the  dwellings  of  man 
are  sntgeet,  and,  where  their  multipUeation  is 
permitted,  the  ravages  thej  oommit  are  exten- 
sive  and  vexations.  They  are  all  noctamal,  and 
exceedingly  agile;  their  flattened  bodies  allow 
them  to  hidst  with  ease,  in  everj  crevioe,  whence 
th^  saUy  linth  in  hordes  during  the  night,  to 
devour  every  sort  of  provision  which  is  not  sr 
cured  from  their  voracity.  like  all  other  depre- 
dators, they  are  tiirown  Into  eonfhston  and  put 
to  flight  by  the  presence  of  light,  whence  they 
were,  in  ancient  times,  appropriately  called  lucX' 
fx^iXy  or  Ujhtskunnert.  Their  dcstructiveness  is 
not  confined  to  articles  of  ptOfi^Mi  for  the  taUe; 
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Bilk,  Woollen,  and  even  cotton  cloths  are  devour- 
ed, or  rendered  useless  by  being  gnawed  through. 
When  a  ooekroaeh  takes  refuge  or  seeks  conoeal- 
ment  upon  any  person,  he  will  inflict  a  smart 
bito,  if  particularly  hurt  or  alarmed.  If  to  a 
(quantity  of  meal  about  one-third  of  white  or  red 
lead  is  added,  and  the  mixture  is  moistened  with 
molasses,  so  as  to  make  it  moderately  adhesive, 
the  cockroaches  will  greedily  devour  it.  The  re- 
petition of  this  poisoned  food  fur  a  few  nights  is 
generally  sufficient  to  reduce  their  numbers  to  a 
very  few,  even  in  the  most  infected  houses,  and 
will  eventually  catisc  the  dcPtrnr-tion  of  the  wliole. 
They  may  also  bo  poisoned  with  preparations  of 
arsenic^  sublimate,  ftc^  mixed  with  sugar  or  mo- 
lasses, of  which  they  are  very  fond.  A  paste- 
bra  rd  or  card  cover,  well  balanced  upon  two  pins, 
and  placed  upon  the  edge  of  a  vessel,  nearly  fill- 
ed with  molasses  and  water,  makes  a  very  good 
trap.  The  dish  dionld  be  so  placed,  that  they 
can  readily  mount  upon  the  cover,  which  revolves 
on  its  axis  whenever  the  equilibrium  is  disturbed, 
and  throws  the  cockroaches  into  the  fluid. 

Cockroaches,  like  other  orthopterous  insects, 
do  not  undergo  a  complete  metamorphosis  t  the 
larves  and  nymphs  resemble  the  perfect  insect, 
except  that  they  have  merdiy  rudiments  of  wings. 
The  females  lay  their  eggs  succewii^ly  and  singly. 
The  egg  has  a  very  singular  appearance,  being 
large,  cylindric,  rounded  at  both  ends,  and  hav- 
ing a  projecting  dentated  line  or  kee^  through- 
out its  length,  on  one  side.  This  egg  is  half  as 
large  as  the  belly  of  the  female,  and  she  carries 
it  for  seven  or  eight  days,  attached  to  the  poste- 
rior part  of  tiie  abdomen,  and,'  finally,  attadies  it 
to  some  solid  body,  by  means  of  a  gummy  fluid. 
— ^The  species  of  cockroach  at  present  determined, 
are  about  12  in  number.  Among  these,  the 
NaUa  amriema  is  the  largest  of  the  genus,  and 
grows  to  be  two  or  three  inches  long,  including 
the  antennae.  The  Blatta  oritntalis,  or  common 
kitchen  cockroach,  was  originally  brought  from 
Asia  to  Europe.  This  spedes  is  fond  of  warmth, 
and  makes  its  abode  near  to  the  kitchen  fire- 
place, about  ovens,  stoves,  &o. 

COCKEREL.   A  young  cock ;  but  the  name  is 
piovindaL 

COCKSCOMB,— botanicaUy  CUosM.  A  genua 

of  curif>i!i  and  ornamental,  tender,  herbaceous 
plants,  of  the  amaranth  tribe.   The  crested  spe- 
cies, CdotSa  aritUOOf  Is  one  of  the  most  splendid 
of  annuals,  and  desmedly  a  great  favourite  with 
florist?,  anf^  a  conspicuous  autumnal  ornament  of 
the  greenhouse.   It  is  a  native  of  Asia,  and  was  | ' 
introdttoed  to  Britain  in  1570.  It  usually  attains 
a  height  of  about  two  feet ;  and  it  carries  a  broad,  ; 
crr"^tnd,  nnd  most  brilliant  head  of  compactly  ^1 
amassed  little  flowurd.    '  Of  this,"  says  Miller, 
"  there  are  many  varieties,  which  differ  in  their 
form,  magnitude,  and  odours,  hut,  as  they  vary 
from  seeds,  are  not  enumerated  as  di.«tinct  spe- 
cies.  I  have  raised  great  varieties  of  these  from 
seeds  iriuoh  came  from  China,  but  have  generally 
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found  them  alter  in  a  few  years,  notwithstanding 
great  aire  hm  beea  token  in  ih«  mfing  their 

seeds.   The  principal  colours  of  their  heads  are 
red,  purple,  yellow,  and  white ;  but  I  have  had 
some  whose  heads  were  divided  like  a  plume  of 
feethen,  which  were  of  a  beftvtiflil  eeexiet  ooloar ; 
I   hut  these  in  a  few  jears  degenerated."   All  the 
principal  varietie?  of  Ctlosia  cristata,  as  at  pre- 
sent understood,  however,  have  either  a  buff-yel- 
low or  more  or  len  of  a  ink  red  ooloiir,  and  are 
classifiable  into  the  florescent,  the  compact,  the 
dwarf,  and  the  tall    But  seven  other  annual, 
ornamental  species  are  in  cultivation, — all  rather 
more  tender  thaa  CSdoeia  crietate,  hut  more  or 
less  roBemhling  it  in  character; — the  silvery- 
ppilrrd,  <^  arqeniea,  a  foot  high,  and  fl''«h-colourcd ; 
the  tutted,  €.  comota^  a  foot  high,  and  piulc-col- 
oured;  the  knotted-llowered,  C.  fnodifUra^  two 
.  feet  high,  and  green-coloured;  the  camp,  C.  cat- 
I  trensis,  two  feet  high,  and  purple-coloured:  Mori- 
j  son's,  C.  M&nsonuE,  a  yard  higbj  and  white-col- 
I  oQved;  the  dro(^g,  C.  «rmM,  a  yard  high,  a&d 
purple-coloured ;  and  the  scarlet,  C.  coccinea,  five 
I  feet  high,  and  crimson-coloured.    Some  other 
I  annual  species,  and  two  evergreen  small  sbrubbj 
qpeciee,  majr  be  eeen  in  eonie  rare  oolleetiont; 
j  hut  they  possosa  very  little  interest;  and  eight 
or  nine  other  kn^wn  species  have  notnf(  yet  been 
introduced.    Very  hue  or  even  moderately  good 
dowering  phmte  of  the  oreeted  epeeiei,  or  of  the 
'  specie*  akin  to  it,  can  be  obt^ned  only  by  means 
of  very  rich  soil,  very  stimulating  manure,  several 
repottings,  and  nice  care  in  watering  and  in  the 
Other  details  of  oiiItare.~-Two  phmte  of  widely 
different  character  from  each  other  and  from  the 
Tclosia  ponus,  also  boar  the  name  of  cockscomb; 
the  one  a  yellow-flowered  annual  weed  of  British 
meadowe  and  paetnree,  RhimmtkM  CHtta-foUi; 
and  the  other  one  of  the  most  magnificent,  scar- 
let-flowered, evergreen,  arborescent  ornaments 
of  the  hothousie,  Er^lhritut  Crida-galU. 

COCKSFOOT,— botanieally  EAUtoOloa  «ni»- 
gallL  An  indigenous  annual  grass,  of  the  priclcly- 
frra«8  genus.  It  grows  in  moist  fields,  and  attains 
a  height  of  about  20  inches.   Cocksfoot  is  also 
the  popohr  name  of  aU  the  gnoesof  the  daotylis 
genus.   Sec  the  article  Dactvlis. 
j       COCKSPUIl,— botanically  Cmt(r(jm  Crui-qaUi 
,    A  species  of  hawthorn,  sometimes  called  Cock  spur 
I   hawthorn  and  Virginian  Oo<^ur.  It  was  in- 
troduced to  Britain  from  North  America,  toward 
thfi  close  of  the  17th  century.    Its  stem  is  orpct, 
and  attains  a  height  of  about  20  feet ;  its  branches 
!   are  smooth,  and  of  a  brownish  colonr,  thinly  ma> 
cttlated  with  small  white  spots;  its  spines  are 
J    shaped  somewhat  like  the  spurs  of  cocks,  and 
'    give  to  it  the  name  of  Cockspur ;  its  leaves  are 
I   vnlf  angular,  serratedt  smooth,  bent  baokward, 
I  and  about  4  inches  long  and  3|  broad ;  its  flowers 
are  produced  in  very  long  umbels,  and  make  a 
nuble  show  in  May  and  June ;  and  its  fruit  are 
'  fatvge,  and  have  a  bright  red  Qohmr,  and,  together 
^  with  the  laigSi  tniigid,  bold-looking  kaf-buds^ 


give  the  plant  an  imposing  appearance  in  winter.  ■ 
Four  very  distinct  varietiee  of  it,  all  about  As 

same  height  -  s  the  normal  plant,  are  in  cnltiTa- 

tion, — thi'  sliiiiinrr,  C  C  *!>}enden», — the  liE?ar, 
C.  C.  linearis, — the  wiUow-ieaved,  C.  C.  mUcijdia^  , 

—and  the  pyrftoant4eaved,  C.  C.  p^racanthifdm. 

COCOA.    See  Cacao  and  Chocoi.atc. 

COCO.V -NUT-TREE,— botanically  Cccr^t.  A 
genus  of  tropical  trees,  of  the  palm  tribe.  Eleven  ^ 
species  are  known  to  botanlste:  and  thrse  of  thsie, 
the  common,  the  plumose,  and  the  flexuouB,haTe  Ij 
been  introduced  to  the  hothouses  of  Britain.  Th? 
common  species,  Cocoi  nucifera^  is  one  of  the  best 
known  and  most  nsefol  of  aU  the  palma.  Its  ; 
stem  is  smooth,  bare,  and  marked  with  circular  . 
rings ;  and,  thottgh  less  than  a  foot  in  diameter, 
soars  to  the  height  of  70  or  60  feet ;  its  pinnated 
leaves  form  a  noble  erown  upon  its  anmmit,  in 
the  ordinary  manner  of  palms, — and  each  is  about  • 
18  feot  long,  and  from  3  to  4  feet  broad ;  its  leaf- 
lets are  long,  narrow,  and  swurd- shaped,  and 
spring  from  eadi  ride  of  the  centre  nerve  of  the  i 
leaves;  its  flowers  grow  in  clusters, — and  each 
cluster  is  enclosed  in  a  long  spatha  or  sheath ; 
and  its  fruit  hangs  clustering  among  the  leaves, 
and  is  at  lint  tender  and  whitish,  bat  gmdnally 
hardens  and  embrowns, — and  when  ripe  it  con-  ! 
sists  of  a  smooth,  greyish-brown,  lentherr,  fibrous 
husk  about  an  inch  thick,  and  a  vcij  hard-shelkd  . 
spheroidal  nut,  with  a  hoUow  kernd,  and  a  om-  • 
tral  milky  fluid.   A  tree  possesses  at  all  seasons  | 
very  great  beauty,  and  tisnally  exhibit?,  on  ary  » 
one  day  of  the  year,  the  bud,  the  flower,  the 
drupa,  the  miniature  nut  and  the  peribetly  ripe 
fruit  all  simultaneously  upon  its  boughs. 

The  cocoa -nut-tree  is  extensively  diffused, 
within  the  tropics,  both  as  a  natural  productioa  i 
and  as  an  olgeot  of  cultivation ;  and  in  Iadi%  in  y 
particular,  it  is  more  abundant  than  the  r>!Ive  in 
Spain,  or  the  willow  in  Holland,  and  is  esteemed 
the  most  valuable  of  all  trees.  In  181 3,  \h»  num- 
ber of  ooooa>nnt-trees  cultivated  in  Oeykm,  aloag  * 
a  line  of  coast  of  about  184  miles,  was  ten  millions; 
and  in  the  following  years,  their  number  was 
increased.  Two  or  three  crops  of  nuts  are  boms 
every  year  by  each  healthy  tree.  ExceOeitt 
houses,  warm,oomfortable,  and  substantial  enough 
to  resist  the  strongest  monsoon,  are  sometimes  * 
made  wholly  of  the  cocoa-nut  plant, — the  sup-  ,! 
porters  and  raftm  of  its  timber,  the  walls,  doon^  i 
windows  and  roof  of  its  leaves,  and  the  fastenings  < 
of  the  fibre  of  its  nuts.    Elephants  are  fed  on  its 
leaves ;  and  the  Cingalese  washer- women  nse  its  i 
ashes  instead  of  eoapb  Sugar,  polra>win«,  and 
vinegar  are  made  from  a  liquor  which  flows  copi*  , 
ously  from  any  incision  in  the  flower- sheath. 
The  natives  of  many  tropical  countries  are  m<^ 
palmivorous  than  granivorous,  and  obtain  so  hugs  . 
a  proportion  of  their  food  firom  the  juices  sod 
kernel  of  the  cocoa-nut,  that  a  man  who 
twelve  oocovnut-trees  and  twu  jack-trees,  finds 
aU  his  natural  wants  supplied,  and  his  no  ineen*  ■  ' 
tivutolaboor.  A  ftcileprepSMtionof  tiieffbics  | 
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;  of       nvt  ft  uaed  for  staffing  saddles,  cashioiu, 

and  mattrefises,  for  sowing  together  the  pknks  of 
I  boats  and  the  piccca  of  architecture,  and  for 
'  making  ropes  of  even  greater  strength  than  or- 
'  diiuiry  European  cablea.  The  kenid  of  th*  nat 

ha«  a  taste  and  consistence  somewhat  like  an 
I  almond,  and  is  sometimes  eaten  with  meat  and 

fish  in  lieu  of  bread.  The  juice  of  the  nut  is  a 
i  most  cooling,  grateful,  and  mitritiout  beverage; 
'  and  is  frequently  and  in  various  ways  used  as  a 

si!l>«ti^i*t'  for  milk.  The  fixed  oil,  abundantlj 
;  obtained  from  the  nut  by  expression,  is  used,  in 

lamps,  in  pharittMetttieal  preparations,  and  ill 

I  Other  wajrt,  as  a  substitute  for  olive  oil ;  and,  fttr 
some  time  past,  it  has  been  extensively  employed 
in  Britaiu  in  the  making  of  oii-doth,  the  making 

I '  of  soap,  the  operations  of  glatf-blowing,  and  espe- 
cially the  manufacture  of  candles.   The  shells  of 
i    the  nuts  arc  made  into  beads,  drinking-vessels, 
i    sugar -basins,  and  various  ornate  uten^i  and 
when  oonvnted  into  efaatoonl,  and  mixed  with 
lime,  they  tf»  ntsd  in  the  ^ttt  to  colour  the 
walls  <jf  houses.   *'  The  natives  of  India  recom- 
mend a  decoction  of  the  roots  of  the  cocoa-ire«, 
mixed  with  ginger,  as  an  escelbnt  febrifuge. 
The  juice  expressed  f^m  young  hnuiolies,  com- 
bin^^d  with  oil,  is  said  to  be  a  useful  application 
:  to  piles.   In  chronic  inflammation  of  the  urinary 
organs,  they  recommend  a  mixture  of  the  ex- 
;  preited  jnioe  of  the  flower  of  the  cocoa-tree  and 
'  sugar.    The  oil  is  siud  tu  be  useful  if  applied  to 
ulcers  or  pustules  on  the  bead.    Mixed  with 
.  salt,  and  drunk  to  the  quantity  of  dght  ounces, 
^  it  is  said  to  expel  wunns  from  the  intestines. 
Particular  virtues  have  been  attributed  to  cupa 
made  of  the  ehell  of  the  nut.   They  have  beeu 
;  supposed  to  give  an  antiapopleetic  quality  to  in- 
toxicating liquors.   Many  other  virtues  are  as- 
1 '  cribed  to  different  parts  of  the  tree,  of  which  it 

I I  is  not  necessary  here  to  take  notice." — [Rhind's 
1 1  Vegetable  Kingdom.]— 8e6  the  artiole  Com. 

h     COCOA-ROOT.  SeeAntM, 
I       COCO.M  I LL A.  An  ornamental  species  of  plum- 
!   tree,  introduced  to  Britain  from  Calabria  in  1624. 
!  It  attaint  the  same  height,  and  hu  the  mm  col- 
our of  flower,  as  the  common  Engtish  plum, 
COCOS.    Sec  Cocoa-Ndt-Treb. 
CODLING.  See  Appi^Tbkb. 
CCBLOQTNE.   A  genus  of  splsndidly  onia> 
mcntnt  epii^ytous  plants,  of  the  ordiis  tribe. 
Ten  species  were  introduced  to  Britain,  hetwoeu 
I.  iti2:i  and  1836,  principally  from  India,  .Ncpaul, 
!  I  and  CUna.  One  of  these,  the  eyeletted,  C.  oori- 
I   iota,  a  native  of  Nepaul,  may  be  selected  as  a 
[  specimen  of  the  whole.    Its  pseudn-hiilbs  arc 
I  ovate,  acuminate,  and  wrinkled, — at  first  green, 
and  afterwards  purple^— and,  while  young,  par- 
tially sheathed  bj  large  brown  scales ;  its  leaves 
are  two  in  number,  a  span  in  length,  lignlatc, 
L  one-nerved,  and  somewhat  leathery ;  its  flower- 
'•  ftem  riase  from  between  the  leaves,  and  it  dothed 
1  with  'long  sheathing  scales  ;  its  raceme  grows 
i  erect,  or  droops  only  towards  the  summit,  is 
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diorter  than  the  kaves,  and  haa  firaia  ibnr  la  aiz 
Urge  flowers ;  its  sepals  are  spfaading,  oUong, 

obtuse,  and  pure  white  ;  its  p«'tal9  are  narrowor 
than  the  sepals,  and  are  also  spreading ;  and  its 
flower,  viewed  ooUeotively,  is  a  brilliaat  eombina- 
tion  of  white,  yellow,  and  orange ;  and,  viewed 
in  detail,  has  been  described  as  follows : — "  Lip 
applied  to  the  column,  oblong,  three-lobed;  lateral 
lobes  obtuse,  erect,  and  inenrved ;  the  middle  lobe 
ovate-cordate,  obtuse ;  the  colour  ia  white,  tinged 
with  yellow,  and  veined  with  orjinfre ;  within  each 
lateral  lobe  is  a  large  oceUated  orange  spot,  and 
there  are  three  sinaller  ones  at  the  base  of  the 
terminal  lobe.  The  disc  of  the  lip  has  three  Ion- 
i:ntudina],  waved  lamellsQ.  Column  long,  slen- 
der, white,  the  margin  and  disc  in  front  yellow. 
Anther-eaae  green,  surtoniided  hj  the  ebaourely 
three4obed  margin  of  the  top  ^  the  ooluBUk 
Pollen-masses  yellow." 

C(£S1US.  SeoDswBERRT. 

COFFEE.  The  seed  of  aa  evetgreen  ahrub, 
which  is  cultivated  in  hot  climates,  and  is  chiefly 
imported  from  Arabia  and  the  East  and  West 
Indies.  This  shrub,  Cofea  A  rabicoy  belongs  to  the 
madder  flunUy,  ia  ftom  1ft  to  BO  iiMt  in  height,  and 
has,  for  ifiO  jeara  pa£t,  been  oooaaionally  grown  in 
British  hothouses.  The  leaves  are  4  or  5  inches 
long,  and  2  broad,  smooth,  green,  glossy  on  the 
upper  surfboe ;  and  the  flowers,  irhich  grow  in 
bunches  at  the  base  of  the  leaves,  are  white  and 
sweet-scented.  The  berries  and  fruit  are  some- 
wiiat  of  an  oval  shape,  about  the  sise  of  a  cherry, 
and  of  a  daik-red  odour  when  ripe.  Eadi  of 
these  contains  two  oeUa,  and  each  eeli  a  single 
seed,  which  is  the  coffee  as  we  see  it  befine  it 
undergoes  the  process  of  roasting. 

OUTee  is  aa  arthda  of  but  reoant  introduetion. 
To  the  Greeks  and  Romans  it  was  wholly  un- 
known. Its  use  appears  to  have  original  in 
Ethiopia  \  and  it  is  stated  to  have  been  first  in- 
troduced into  Gonstantinoiileinl654>  from  whenoe 
it  was  gradually  adopted  in  the  western  parts  of  1 
Europe.  In  in52,  Daniel  Edwnrds,  a  Turkey  [ 
merchant,  brought  home  with  him  a  Greek  ser- 
vant, whose  name  was  Fasqua,  and  who  under* 
stood  the  methods  of  roasting  coflce,  and  making 
it  into  a  beverage.  This  man  was  the  first  who 
publicly  sold  cofiee  in  England,  and  kept  a  house 
Ibr  that  purpose  in  George  yard,  Lombard-etfeet. 
At  Paris,  coffee  was  nearly  unknown,  until  the 
arrival  of  the  Tiirkish  ambassador  8'>lomon  Aga, 
in  ltS69;  about  three  years  after  which  the  tirst 
ooffee4iouae  is  mid  to  have  been  eatablished  in 
that  city.  The  coffee>shrttbwaaovigina]lj  planted 
in  Jamaica  in  1732. 

Great  attention  is  paid  to  the  culture  of  cofTve 
in  Arabia.  The  tresa  are  raised  from  seed  sown 
in  nurseries,  and  afterwards  planted  out  in  moist 
and  shady  gituations,  on  Blnpin?  pronnds,  or  nt 
the  foot  of  mountains.  Care  is  taken  tu  conduct 
little  rUlaof  water  to  theroota  of  the  trase,  which, 
at  certain  seasons,  require  to  be  constantly  sur- 
rounded with  moisture.  As  soon  as  the  fruit  is 
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nearly  ripe,  the  water  is  turned  off,  lest  the  fruit 
should  be  rendered  too  succulent.  In  places 
much  exposed  to  the  south,  the  trees  are  planted 
in  wn,  Mftd  «w  diftded  from  the  oiherwite  too 
iotense  heat  of  the  sun,  by  a  branching  kind  of 
poplar-tree.  When  the  fruit  has  attained  its 
maturity,  cloths  are  placed  under  the  trees,  and 
upon  Iheoe  the  Ubottren  riieke  it  down.  They 
nfterwards  spread  the  berries  on  mats,  and  ex- 
pose them  to  the  stm  to  dry.  The  husk  is  tlien 
broken  off  by  large  and  heavy  rollers  of  wood  or 
iron.  When  the  coffee  has  been  thua  cleared  of 
itfl  hnsk,  it  is  again  dried  in  the  sun,  and,  iMtly, 
winnowed  with  a  large  fan,  for  the  purpose  of 
clearing  it  from  the  pieces  of  husks  with  which 
it  ia  intemiogled.  A  potind  of  coffee  is  gener- 
ally more  than  the  produce  of  one  tree ;  but  a 
tree  in  great  rigour  will  produce  three  or  four 
pounds. — The  best  coffee  is  imported  from  Mocha, 
on  the  Bed  sea.  This  kind,  which  ia  denominnted 
JIfodUi  and  Turhet/  coffee,  ia  of  a  better  qnaUty 
than  any  which  the  European  colonists  are  able 
to  raise,  owing,  as  it  is  supposed,  to  the  differ- 
enoe  of  otimate  and  soil  in  which  it  growa.  It  ia 
packed  in  large  bales,  eadi  oontaininf  »  number 
of  smaller  bales,  and,  when  good,  appeare  fresh, 
and  of  a  greenish-olive  colour.  The  coffee  next 
in  esteem  to  this  ia  raiaed  in  Java  and  the  Saat 
Indies ;  and  that  of  lowest  price,  in  the  West  In« 
dies  and  Brazil.  When  stowed  in  ships,  with 
rum,  pepper,  or  other  articles,  it  is  said  that  cof- 
ftecontraota  a  rank  and  unpleasant  flavour ;  and 
this  has  been  assigned  as  a  reason  of  the  inftrio»> 
ity  of  that  which  is  imported  from  the  European 
plantations.  —  The  quantity  of  coffee  annually 
supplied  by  Aralria  is  supposed  to  be  upwards  of 
14,000,000  of  pounds.  Before  the  commencement 
of  the  French  revolution,  the  island  of  St.  Domingo 
alone  exported  more  than  70,000,000  of  pounds 
per  annum ;  and,  at  the  preaent  day,  such  ia  the 
fertility  of  this  island,  that  sufficient  coffee  is 
raised  to  reduce  the  price  grently  in  all  parts  of 
the  civilized  world.  Almost  ail  the  Mohamme- 
dans drink  coffee  at  least  twice  a^ay,  very  hot, 
and  without  sugar. 

The  excellence  of  coffee  depends,  in  a  great 
measure,  on  the  skiU  and  attention  exercised  in 
roaathigit.  If  it  be  too  little  roasted,  it  ia 
void  of  flavour,  and  if  too  much,  it  becomeo  aerid, 
and  has  a  disagreeable  burnt  taste.  In  Europe, 
it  is  usually  roasted  in  a  cylindrical  tin  box,  per- 
forated wiUi  numerooa  holes,  and  find  upon  a 
spit,  which  runs  lengthwise  through  the  centre, 
and  is  turned  by  a  jack,  or  by  the  hand.  Coffee 
is  used  in  the  form  either  of  an  infusion  or  de- 
ooction,  of  wliidi  the  former  is  decidedly  prefer- 
able, lioth  as  regards  flavour  and  strength.  Cof- 
fee, n''  Tory  com TTi only  prepared  by  persons  un- 
acquainted with  Its  nature,  is  a  decoction,  and  is 
boOad  tat  aome  time,  under  a  niataleen  notion 
that  the  strength  is  not  extracted  unless  it  be 
boiled.  But  the  fact  is  just  the  reverse.  The 
6ae  arouiatic  oil,  which  pruduces  the  flavour  and 


strength  of  coffee,  is  dispelled  and  lostbyboiBag, 
and  a  mucilage  h  rxtmcted  at  the  same  tine, 
which  also  tends  to  make  it  flat  and  weak.  The 
best  modes  are,  to  poor  boiling  water  thro^^ 
the  coffee  in  a  biggin  or  strainer,  which  is  foand 
to  extract  nearly  all  the  strength ;  or  to  pwirr 
boiling  water  upon  it,  and  set  it  upon  the  Uze, 
not  to  ezoeed  10  minutes.  Kepared  in  citfier 
way,  it  is  fine  and  strong.  As  a  medicine,  strong 
coffoe  i"?  ^  powerful  stimulant  and  cardial,  and. 
in  paroxysms  of  the  asthma,  is  one  of  the  best 
remediea ;  but  it  ahoold  be  raj  aCrong,  and 
made  with  almost  as  much  coffee  as  water.  In 
faintness  or  exhaustion  from  labour  and  fatigue, 
and  from  sickness,  coffee  is  one  of  the  moet  cor- 
dial and  ddunooarestorBtives.  There  are  eo8ee> 
machines,  in  which  the  water  is  boiled,  and  the 
steam  penetrates  the  coffee,  and  e\tract«,  to  a 
great  degree,  the  fine  aroma.  Immediately  afUr, 
the  boiling  water  is  poured  Ofer  it.  dma  tiie 
best  coffee  is  made.  As  we  have  alreadj  said,  ia 
Europe,  coffee  is  generally  ron<?t»Ml  in  a  cylinder; 
in  Asia,  however,  open  pans  or  tin  plates  are 
used,  and,  if  the  time  aEows^  a  boy  ia  employed, 
who  picks  out  every  bean,  when  it  has  reached  . 
the  right  degree  of  brownnees.  The  same  it 
done  by  some  French  people.  The  second  differ- 
ence in  the  Aaialae  way  of  preparing  oeflee  i% 
that  thef  pound  the  beans,  and  do  not  grind  ' 
them,  much  preferring  the  former  mode.  Ia 
Marseilles,  we  have  seen  coflee  likewise  pounded. 
Whether  this  Is  really  preferable,  we  do  not  ven- 
ture to  decide ;  but  experience  has  taught  as 
that  the  Asiatic  coffee  is,  on  the  whole,  much 
better  than  the  European.  The  differeaoe  u 
probably  owing  to  the  different  wi^  of  voaatnig. 
The  Turks  and  Arabs  boil  the  coffee,  it  is  true, 
but  they  boil  each  cup  by  itself,  and  only  for  a 
moment  so  that  the  effect  is,  in  fact,  modi  the 
same  as  that  of  infiiaion,  and  not  like  that  of  de> 
coction.  They  do  not  separate  the  coffee  itadf 
;  from  the  infusion,  but  l^vc  the  wlv  le  i?i  the  cnp. 
It  improve  the  beverage  very  much  to  rout 
and  grind  the  eoffee  just  before  H  is  need. 

OOFFBB-TBfiB  (KanucKT).    See  Benaee 
(Hardy). 

COFFIN-BONE.  The  proper  or  charactenstk 
bone  of  the  horoe*a  foot  It  ia  whoOy  endoasd  ia 

the  hoof,  fills  the  fore-part  of  it,  and  lies  closely 
within  it  as  if  within  a  coffin.  It  is  round  abor?, 
where  it  receives  the  little  pastern ;  but  becomes 
broader  and  thinner  towarda  the  bottom.  Itfasi 
an  open,  pofons  texture,  somewhat  like  a  pises 
of  loaf-sugar,  and  is  easily  pierced ;  and,  in  cod- 
sequence  of  this  peculiar  texture,  it  freqaeat^ 
and  fkoilelj  reaeiTes  injuriea  from  amatt  dwip  I 
substanosa  on  the  streets  or  roads,  but  josi  as 
fnrih-lv  rocovor«t  from  the  hurtful  effects  cf  con-  i 
tusions  and  wounds. 

GOGWOOD^TREEr-Vttanleallj  Xaaras  dU^  { 
rox^on.  An  evergreen,  tn^ical,  timber-tree^  «f  . 
the  laurel  genus.  It  grows  wild  in  tlie  West  , 
Indies;  and  when  full-grown,  has  an  avenge 
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height  of  about  60  feet.  Dwarf  speoimens  of  it, 
in  *  Bviag  ttete,  b^gaa  to  to  MiD  in  British  hot- 

hoiiscs  about  twWitf  JMft  tofiUM  tilA  dOM  of  last 

century. 

GOII£SION.   That  force  which  preserve*  in 
anioa  ptrtidbt  of  *  tiniilar  Uad.  Ita  aotion  is 

seen  in  a  solid  mass  of  matter,  the  parts  of  which 
■  cohere  a  certain  force  which  resists  any 

mechsuucai  action  that  wuuid  tend  to  separate 
j  Uiam.   In  Cerent  bodiao,  it  is  aonrtod  with 

difTerent  degrees  of  strength,  and  is  measured  by 
!  the  force  necessary  to  pull  them  asntider.  Ao- 
f  cording  to  Sickengen,  the  r&i^tivc  ouhensive 

stNDgtlioftiitniotelsisMlbllowa^ 

;       OoM.   150,955 

:    190.771 

i'iatina,  ....  26-2,361 

Copper   304.696 

Soft  iron.  ....  302.9^ 
Bai4iron,  .  SB0,fl8D 

1 

i  OohaaioB  in  fiqniis  ia  rery  much  weaker,  the 
parts  being  dUg<Nnad  with  much  more  facility ; 

and,  in  sTibstnncog  existing  in  the  ab'rial  form,  it 
is  entirely  overcome,  the  particles,  instead  of  at- 
;  tnflting,  repelling  each  other.— Ooheston  in 
lio^ao  is  weakened  or  oToroome  bj  two  general 
j  causes — hy  the  repubion  communicated  by  calo 
1  ric,  or  bj  the  attraction  which  may  be  exerted 
I  hj  the  partidos  of  one  body  on  those  of  another. 
— Oaloric  communicated  to  a  scdid  body  separates 
its  particles  to  greater  distances,  as  is  evident 
from  the  enlaigement  of  volume  which  it  pro- 
doosi.    By  thnt  ineioasing  the  distances,  the 
force  with  which  the  attnction  of  aggregation 
I  or  Cohesion  is  exerted  is  diminished  ;  if  the  heat 
be  carried  to  a  sufficient  extent,  the  cohesion  is 
so  Ikr  waakenedt  that  tho  body  passes  into  the 
liquid  form ;  and,  if  carried  still  fiurther,  the 
attractive  force  is  entirely  overcome,  repulsion  is 
I  Mtablished  between  the  particle^  and  the  body 
I  posses  Into  tin  aiirif<mn  stato.r-T1io  SMno  dlects 
'   are  produced  by  the  exertion  of  that  attraction 
I    which  unites  th^   pnrticlcg  of  one  body  with 
those  of  another,   if  a  liquid  be  poured  on  a 
solid,  it  often  happens  tiiat  tlieir  mutnal  ftttnuv 
tion  is  sufficiently  powerful  to  Ofwooaw  the 
Cohesion  of  the  solid:   its  particles  are  conse- 
I   quently  disunited,  to  combine  with  those  of 
I   the  liquid,  and  it  entirely  disappears.  TUf  forms 
the  chemisal  jj^rocess  of  sdution.  A  similar  effect 
j    is  s<jmetime8  produced  by  the  chemica!  notion  of 
I   an  aeriform  body.^ — When  these  powers,  whether 
of  beat  or  of  dmniMl  attraction,  are  withdrawn, 
cohesion  resunUN  its  force,  but  with  results  which 
are  difTcront  according  to  the  circumstances  un 
der  which  this  happens. — When  the  attraction 
of  aggregation  la  soddeiily  and  forcibly  exerted, 
the  particles  are  united,  in  general,  indiscrimi- 
nately, and  according  to  no  regular  law.  If  a  body, 
whioh  has  been  melted,  is  suddenly  cooled  to  a 
suffident  estent,lt  tooomeo  solid,  and  formsminss 
of  no  r^ukr  structure  or  figure ;  or,  if  its  oohe- 
saon  has  been  stufendod  by  tho  ohemioal  attrao- 


tion  exerted  by  another  body  towards  it,  and  if 
this  attraotion  suddenly  osase  to  operate,  the 

foroe  of  cohesion  is  resumed,  and  the  solid  sub- 
stance appears  in  the  form  of  a  powder.  This  lat- 
ter case  forma  the  chemical  operation  denomi- 
nated prtripitaUffn^Bott  U  the  foroe  of  oohesion 
is  exerted  more  dowly,  the  particles  are  united, 
not  indiscriminately,  but  usually  with  regularity, 
so  as  to  form  masses  of  regular  structure  and 
figure,  bounded  by  plane  sur&oss  and  deter- 
minate anL^^li-fl  This  forms  the  operation  of  cry*- 
taUueuion;  and  such  masses  are  denominated 

COIK.  1!!to  cordage  manufactured  from  the 

filamcntnns  fibres  of  the  husk  of  the  cocoa-nut. 
It  has  an  astonishing  strength  and  durability; 
it  requires  no  tar  or  other  application  to  protect 
it  from  injury ;  and  it  is  so  elastic  that  it  will 
stretch  fifty  per  cent,  of  its  entire  length  without 
breaking.  It  b?<:;:iTi,  a  number  of  years  ago,  to 
be  used  for  riggiug  and  cables  in  the  British 
navy ;  and  it  night  very  advantsfeoadj  to  used 
for  various  pnrprisng  in  the  farmery.  The  manu- 
facture of  it,  while  the  Dutch  possessed  Ceylon, 
was  a  monopoly,  and  was  supposed  to  to  con- 
ducted to  tto  amount  of  three  millions  of  pounds 
weipjht  a  year  ;  but  both  the  manufacture  and 
the  export  of  it  were  thrown  open  by  the  British. 

COIX.   A  genus  of  curious  tropical  grasses. 
See  Job's  Tkabs. 

COKE.  Most  kinds  of  coal  contain  sulphur, 
which  would  be  so  prejudicial  to  iron  as  to  pro- 
hibit the  use  of  that  material  for  the  purpose  of 
smelting  the  ore.  Wood,  on  the  contrary,  con- 
tains nothing  that  can  injure  iron  ;  hut,  in  its 
ordinary  state,  its  humidity  prevents  rapid  com- 
bustion, and  it  will  not  yield  sufficient  bent  un- 
til it  has  been  converted  into  charooel;  and  then 
it  is  the  very  best  fuel  that  can  be  used,  but  is 
expensive  on  account  of  the  labour  of  preparing 
it,  and  its  very  rapid  combustion.  It  is  bdieved 
that  Swedish  iron — whldi  has  for  many  years 
preserved  a  higher  character  for  strengtli,  tough- 
ness, and  ductility  than  the  metal  of  any  other 
country— owes  ite  perfootitMk  to  its  toing  menu- 
&ctured  by  the  charcoal  of  pine  wood  ;  and 
those  varieties  of  iron  dennminated  charcoal  iron,  I 
from  a  similar  process  of  production,  are  more 
sovil^t  after  for  good  work  uid  command  higher 
piioee  than  other  iron.  Kext  to  the  charcoal  of 
wood,  mineral  charcoal,  or  the  cinder'^  of  litu- 
minotts  ooal,  called  cole,  is  the  best  fuel  for  re- 
dndng  iron  ove^  or  mdting  iron,  and  this  fnel  is 
alone  used  in  Britain,  where  wood  is  scarce. 
Coke  is  pit'Coal  broken  into  small  pieces,  ignited 
with  free  access  of  air,  and  permitted  to  bum 
until  it  osasse  to  givo  out  ftune  or  omoke,  and 
the  whole  mass  becomes  red  hot.  It  is  then 
shut  up  so  that  the  air  cannot  reach  it,  when 
further  combustion  becomes  suspended,  and  in 
tills  state,  after  being  permitted  to  ood,  it  is 
ready  for  use.  The  naking  of  coke  is  carried  on 
in  »  small  way,  hy  o?ens  toiit  for  tto  purpoee, 
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•ad  wbich  utuallj  ooa^n  tiiirtj-aiz  Iniilielt  of 
oodL  A  door  serres  the  common  purpose  of  in- 
trodudng  the  coal  and  admitting  air,  and  a 
ohimnej  is  built  to  carrj  off  smoke  and  promote 
»  droolfttion  of  air  throtmli  Uie  oven  wbile  the 
ooal  is  burning ;  and  as  soon  m  the  burning  boa 
been  carried  tn  v^  sufTicient  extent,  the  door  and 
chimney  are  both  closed,  and  luted  with  moist 
claj,  so  iliat  no  more  air  can  enter,  and  in  this 
state  the  oven  is  left  some  hours  for  oooling, 
when  the  coke  is  drawn  out  l.y  a  large  wide  iron 
shovel  called  a  peel,  which  is  supported  by  a 
chain  lW»m  a  small  awinging  crane  or  fiMiet 
Water  is  thrown  on  the  coke  after  it  ia  dis- 
charged, to  prevent  its  rekindling,  and  it  is  like- 
wise said  to  harden  and  improve  it.   After  the 
edte  is  withdrawn,  the  oTen  win  retain  soffleient 
heat  to  re-kindle  the  next  charge  of  coals,  which 
is  immof^iately  introduced,  and  each  charge  of 
36  bushels  generally  requires  24  hours  for  its 
coking,  so  that  the  oren  may  be  charged  daily 
and  kept  at  constant  work.  Coke  swells  so  much 
{  in  its  formation,  that  36  bushels  of  coal  will  pro- 
i  duce  from  45  to  4ti  bushels  of  ooke;  and  when  it 
I  is  good  and  well  bnrat  it  hecomes  very  hard,  has 
I  a  diining  and  almost  metallic  lustre,  and  is  very 
sonorouR.    N"  twithstanding  that  coke  is  better 
I  and  more  economicidly  made  in  a  dose  oven  than 
I  in  any  other  waj,  yet  sneh  o«eas  tie  too  tedious 
and  expensive  for  large  iron  works  aft  which  the 
coke  is  constantly  made  on  the  open  ground. 
The  coal  is  piled  up  in  long  heaps,  and  after 
being  ignited  and  snffwed  to  hezn  a  soAdent 
time,  earth  is  dug  and  thrown  npon  them  until 
the  air  is  thought  to  be  quite  excluded,  and  the 
heaps  are  then  watered  through  the  earth,  and 
are  not  opened  until  the  ooke  heoones  qoite  cdd. 
— Millinijton. 

COLCHICUM.   A  f'nnns  of  ornamental,  bulb- 
ous rooted  plants,  of  the  melantbinm  tribe.  The 
antmnnal  or  nsadow-eafiron  spedes,  C  tnrftefR- 
nale,  grows  wild  in  the  meadows  of  many  parts  of 
Britain,  and  is  particukrly  abundant  in  Snffulk 
and  Essex.   Its  bidb  is  solid  and  e^-shaped,  and 
coifered  with  a  brown,  membranovs  skin;  its 
leaves  are  radical,  lanceolate,  and  about  five 
inches  in  length  and  half  an  inch  in  e:«rfrome 
breadth, — and  they  appear  in  spring,  and  wither 
wholly  away  befrae  the  end  of  snmnier  j  and  its 
flowei^  spring  direct  from  the  offsets  ef  the 
bulb  whose  leaves  have  decayed^ — thrv  romprise 
a  segmented  tubular  oorolla,  of  about  five  inches 
in  length,  two-thirds  of  whidh  are  bdow  the 
ground,  and  subulate  yellow-anther'beaxing  fila- 
ments of  half  the  length  of  the  segments  of  tbe 
corolla, — and  they  have  a  pale  pinkish  lilac  col- 
our, and  appear  in  September  and  October.  The 
bulbs  have  strongly  acrid,  narcotic,  poisonous 
properties ;  and  figure  among  the  materia  medica 
of  the  firitish  pharmacopeias.    An  instance  is 
recorded  of  their  having  been  aeddentaUy  boHed 
with  potatoes,  and  in  consequence  poisoniog  a 
whole  &niilj.  So  small  a  quantity  as  from  three 
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to  nine  grains  of  Uie  dried  balbe  is  a  full  medi> 
cinal  dose ;  so  that  this  drug  is  vastly  too  activt 

to  be  played  with  by  quacks  and  empiriciL  The 
disease  for  which  it  is  presoribed  are  dn^sjr, 
humoral  asthma,  gout,  rheumatism,  and  varisas 
disorders  of  the  gall-duct  and  the  nsffstsi  A 
milk V  looking  acrid  juice  exndcs  frnni  a  tnas- 
versely-cu^  freah  bulb ;  and  this,  when  treated 
with  aloohoiio  solution  of  gniaeum,  produces  a  ' 
beautiful  coerulean  blue  colour.  A  peculiar  alka- 
line principle,  variously  called  colchicia  and  ve^ 
ratrine,  is  obtainable  from  the  bulbs,  and  seems  . 
to  comprise  all  tiidr  mcdxdnal  and  nanotic  pow- 
er; it  takea  ilie  form  of  a  white  powder,  and  is  i 
easily  soluble  in  alcohol ;  and  It  consists  of  '■ 
per  cent,  of  carbon,  19  6  of  oxygeii,  8*54  of  hydn^  \ 
gen,  and  ftHM  of  nitrogen.  The  olber  nQSirtita« , 
ents  of  the  bulbs  are  lignin,  inulin,  stardi,  gum, 
malic  acid,  fatty  matter,  "xnri  a  yclVw  colouring 
matter.   The  petals,  the  leaves,  the  &eed-ve8sei%  < 
and  the  seeds  all  more  or  less  partake  of  the ' 
active  principles  of  the  bulbs,  and  ought,  as  mueh 
as  poc^i^Tle.  to  be  kept  out  of  the  wnr  of  children, 
and  even  of  cattle.   A  French  veterinaiy  joumsl 
relates  a  case  of  twelve  cows,  whtdi  wen  sad- 
denlj  ssiKd  with  very  alarming  symptoms,  ia 
consequence  of  eating  the  It^avcs  and  the  seed- 
vessels,  and  states  that  they  were  restored  in  the  > 
ooutae  of  two  or  three  days  by  tiw  use  of  stroag  ; 
decoctions  ofKnsssAi   8i»  varieties  of  the  autom- 
nal  colchicum  nrc  trrown  in  British  crr^rdens  as  | 
ornaments  of  the  parterre, — the  whtt«-flowered,  i 
the  donbla-ilowered,  the  striped  doabfe-flowersl, 
the  varisgated-leaved,  the  purple-stiiped,  and  ■ 
the  dnrk  purple;  and  nine  nthcr  cyv^i.'!  all  ^ 
hardy,  and  principally  porple-fiowered,  hare  beea  , 
introduced  from  the  Orimea»  the  Levant,  Chio, 
Hungary,  and  the  south  of  BuNpe. 

roy.p.    A  peculiar  sensation  excited  in  nni-  ^ 
male,  when  subslanoes  at  an  inferior  temperature  . 
are  applied  to  tiidr  organs  of  feding.    It  is  abs  , 
used  to  denote  a  certain  principle  or  power  lesid 
inq  in  hodiea,  by  the  oprrntion  of  which  the  scnsa-  ' 
tion  is  produced.  It  was  long  considered  donbtM 
whether  this  principle  ought  to  be  regarded  as  a 
distinct  condition  of  matter,  or  as  a  mere  modi- 
fication of  caloric;  though  almost  all  men  of 
science  are  now  dispoeed  to  consider  it  in  the  ^ 
latter  pdnt  ef  view.  \  • 

The  means,  vrith  whldi  wc  rin  acquainted,  d  ' 
reducing  the  tomperature  of  bodies,  sre  mnch  ^ 
more  limited  in  their  effects,  than  thoiie  of  in- 
creasing it.  But  many  importimt  iwta  owiaestsd  |. 
with  the  production  of  odd  have  alrsa^y  bsai : 
discovered;  and  though  we  can  scarcely  cTpert 
ever  to  acquire  the  same  extrusive  command  | 
ever  the  lower,  as  we  alrsady  posssss  over  As  % 
higher  temperatures,  we  have  reason  te  hepi^  |j 
that  since  we  know  the  circumstance  npon  ' 
which  refrigeration  depends,  processes  of  coolmg  | , 
may  yet  be  discovered  edil  move  eflbetual  than  j 
any  that  have  hitherto  been  employed.    Be  I 
various  methods  of  producing  odd,  wUdi  am  at  ji 
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ppwmt  knomi,  my  lU  be  vetoed  to  twefiMlion, 
•vmpofffttloii,  aad  liquefaction,  induced  bj  chemi- 
cal action.  We  eh&ll  briefly  notice,  in  order, 
each  of  these  methods  of  reducing  the  tempera- 
ture ef  bodiei. 

It  ati  aerial  tluid  b«  suddenly  enlarged  in  volume, 
by  the  removal  of  any  mechanical  pressure  to  which 
it  may  have  been  sabjected*  its  tempenture  i«  per- 
eeptibly  rtterintelied.  Thus,  e  therm oneter  exposed 
to  the  stream  of  air  which  issues  from  uii  air-gun, 
has  its  temperature  reduced  5  or  G  degrees ;  and  a 
■imikr  effect  u  pradsoed  when  it  is  eedoied  in  the 
receiver  of  an  air-pamp,  during  the  process  of  ex- 
haustion. The  diminution  of  temperature  by  rarefac 
tiof).  is  well  exemplified  by  the  c«'lebrated  fountain 
of  Hiero,  at  the  mi»cs  of  Cbemnita  in  Hi/iigary, 
where  the  uir  in  a  large  receiyer  is  compressed  by  a 
roluinn  of  M'^ter,  equal  to  tlie  weipbt  of  about  8  at- 
mospheres. On  turiiinj^  a  stop-rock,  the  air  sud- 
denly makes  its  escapo,  aiid  durii)^  its  expansion, 
depocits  the  watery  vapour  which  it  held  in  solation, 
in  tbe  form  of  snow,  or  covers  the  innde  of  the  tube 
through  which  it  rushes,  with  slender  spirulae  of  ice. 
In  most  cases,  however,  this  method  of  producing 
cold  is  very  limited,  and  seareiljr  cepeble  cf  being 
•pplied  to  preeticel  parpeeee. 

Evaporatioii  ia  ox  more  oxtentive  uiHaenee  In  re- 
durifig  the  temperature  of  bodies,  than  rarefactir;!. 
Every  person  must  have  felt,  that  when  tbe  hand 
has  been  dipt  in  water  and  then  exposed  to  a  current 
cf  air,  tbe  parts  which  bad  been  moistened  soon  be- 
came much  colder  than  the  parts  which  had  been 
alio '.'.  I  i!  to  remain  dry,  though  the  cooling  tni  ili  un  is 
the  same.  Dr.  Cnllen  appears  to  have  been  tbe  first 
who  ascribed  the  difference  of  effect  to  the  evopora> 
tion  of  the  fluid.  He  observed,  that  a  thermomctiT, 
the  bulb  of  which  had  been  dipt  in  a  fluid,  and  then 
exposed  to  a  current  of  air,  alvvayii  indicated,  so  long 
•»  it  remained  moistened,  a  lower  temperature  than 
tiie  tir  itwif;  Mid  that  the  lednerion  or  temperature 
was  greatest  when  the  thermometer  had  been  dipt  in 
tbe  most  volatile  fluids.  If  tbe  bulb  of  the  iustru- 
ment  be  surrounded  with  a  piece  of  linen  well  moist- 
ened with  ether,  and  afierwardi  enoaed  to  a  free 
enrrent  of  air,  tbe  temperature  {•  reoueed  4om  fiO^ 
to  ripar  zrrn  The  effect  with  alcohol  is  consider- 
ably IcM,  and  with  water  it  is  limited  to  four  or  hve 
degreea.  Water  DMiy.  in  this  manner,  be  frozen,  by 
pourinif  ■  aBiell  quantity  of  it  into  a  slender  tube 
which  IS  iurrounded  with  linen  moistened  in  ether, 
and  then  -wiM-ii  tlif  f  I'ic  rapidly  round  the  head 
by  means  of  a  tiring  attached  to  it.  When  water  if 
piede  to  ooze  slowly  throufb  poreiia  ei^^lased  ewth-> 
en  vessels,  it  presents  a  verv  cxtcneirr  <:tirface  to  the 
atmosphere,  and  a*  itsiifTei  s  a  jirujior tional  degree  ol 
e vaporntion.  its  temperature  is  kept  considerably  be- 
low that  of  the  air.  If  one  of  tbeae  porous  veaaels 
be  allowed  to  imbibe  water  fiir  eome  tfoae,  it  retains, 
when  the  water  is  poured  out  of  it,  a  considerable 
quantit  v  of  moiiiturei  and  as  it  now  presents  both  an 
intervnl  and  an  external  surface  to  the  air,  the  eva- 
poration ia  greatly  increased.  The  aheorption  of 
criorie  iisr  the  eonvwnien  of  tbe  water  into  vapour  is 
inereOMd  in  an  equal  degree,  ari  l  ronsi '  [k ntly  a 
g^reater  reduction  of  teaipcrature  is  obtained  Ac- 
cordingly, liquors  are  very  conveniently  cooled,  by 
plaeiiw  tbe  bottlea  which  contain  them,  in  these  un- 
glased  eartben  vessels,  previously  well  moistened 
Mrith  water.  Wet  cloth*  wrapped  round  bottles 
produce  the  tame  effect.  In  India,  where  tbe  con- 
version of  water  into  ice  la  tbe  sole  employment  of 
many  individualx,  the  water  to  be  frozen  is  exposed 
during  tbe  night  in  flat  unglazcd  earthen  vessels, 
which  are  placed  upon  the  worst  conductors  that  can 
be  procoxed,  such  as  sugar-canes,  dried  stems  of 


maize,  &c.    The  drvness  of  the  air  canaea  a  very 

considerable  evaporation,  and  the  consequent  reduc- 
tion of  temperature  is  such,  that  a  thin  film  of  ice  is 
formed  towards  the  morning,  though  the  temperature 
of  the  air  may  have  been  all  the  time  above  the  freez- 
ing point.  The  quantity  of  ioa  obtained  if  greater 
when  t?;f  u  ithtT  is  warm  and  dry,  than  when  it  is 
moist,  tliiju^'h  in  the  latter  ca»e  the  temperature  ot 
tbe  air  may  have  been  actually  lower. 

The  third  method  of  producing  cold  which  we 
propned  lo  eomlder,  ia  liqeefaenon  indoeed  by 

chemical  action.  Thp  snhitinn  of  salf^  iri  water, 
by  the  transition  lu  the  fiuid  iitate,  always  ac- 
companied with  a  considerable  diminution  of  tem- 
perature. When  nitre  is  added  to  water,  at  the 
ordinary  teroperatttfa  of  the  atmosphere,  until  the 
water  is  saturated,  the  tempi,  i  ntuif  i-  n-duced  15  or 
IG  di-'grees;  and  a  still  greater  degree  of  cold  is  ob- 
tained by  the  solution  of  muriate  of  ammonia.  But 
of  all  tbe  salts,  nitrate  of  ammonia  seems  to  undergo 
the  greatest  reduction  of  temperature  during  its  solu- 
tion. Ifitlu-  mi  xed,  ill  tlir  state  of  a  fine  powder, 
with  an  equal  weight  of  water,  tbe  temperature  is 
reduced  from  50^  to  4^.  As  tbe  prodaetfoti  of  cold, 
by  freezing  mixtures,  depends  partly  upon  the  ra|>i. 
dity  with  which  tbe  substances  employed  pass  into 
the  liquid  state,  and  partly  upon  tbe  increase  of  ca- 
pacity for  calorie  which  ia  aequirad  by  that  traotilion, 
It  might  be  expeeted  that  a  greater  leduction  of  tem- 
prratiiT  '  wo  be  obtained,  by  diaaolving  salts  in 
acids  than  in  water.  Accordingly,  by  dissolving  a 
pound  and  a  half  avoirdupois  of  Glauber's  salta  (ful- 

Sjiate  of  mmM  in  1 2  ounces  of  nitrous  acid,  previoosly 
iloted  with  o  ounces  of  water,  Mr.  Walker  obtained 
a  diminution  of  tcini  Lrtiture  from  5<r^  t  s  I'' ;  when 
sulphuric  acid,  diluted  in  tbe  same  ; mportion,  was 
employed,  the  reduction  was  from  jO  to  6^;  and 
three  parts  of  the  same  salt  by  weight  reduced  to  a 
fine  powder,  and  dissolved  in  two  parts  of  muriatic 
acid,  sunk  the  thermometer  from  M-^  to  zero.  The 
reduction  of  temperature  is  still  greater,  wben  dif- 
ferent salts  are  employed  at  tbe  same  time.  Tbua, 

nitrntf  of  junniorrin  <i  parts,  phosphate  of  soda  9  parts, 
and  diluted  nitrous  acid  4  parts,  all  by  weight,  reduce 
tbe  temperature  of  the  mixture  from  50°  to  — 21**. 
Thif  if  a  diminution  of  71°,  and  is  the  greatest  de- 
gree of  eold  that  can  be  procured  by  a  single  mixture 

yet  known.  Mr.  '^^^llk^r  succeeded  in  fi-n-zi rn,'  mer- 
cury, by  cooling,  in  a  succession  of  these  mixtures, 
the  ingredients  by  whose  liquefaction  tbe  congelation 
waa  ultimately  to  be  produced,  though  tbe  tempera- 
ture of  the  air  at  tbe  commaicement  of  the  experi- 
wea46^ 


The  degreea  of  natnial  eold  whioh  oeonr  in  the 

more  inho<^pifaMc  rrj^ious  of  tlic  globe,  ;\rr?  far 
surpassed  by  the  reductions  of  temperature  ob- 
tained by  artificial  means.  The  greatest  oold 
thai  hai  hitherto  been  obserrod  in  the  oftoi  air, 
docB  not  exceed  — 50;  and  probably  the  cxtn-inc 
range  of  the  inferior  temperature  which  occur 
in  nature,  is  but  little  b^w  that  point.  The 
tempentoxtt  of  %  pMtieoUr  place  on  the  surface 
of  the  earth  is  detennined  by  a  variety  of  cir- 
cumstances, some  of  which  are  regular  in  their 
operation,  others  accidental.  Among  the  former 
of  theee,  may  be  stated,  the  direet  influence  of 
the  Solar  rays,  nnrl  the  latitude;  among  the  lat- 
ter, the  winds,  evaporation,  and  perhaps  the  evo- 
lution or  absorption  of  heat  by  operations  going 
on  in  tlie  central  regions.  Even  the  causes  of 
tPTTipcrntnrc  w!iich  we  have  denominated  regular, 
are  not  absolutely  so :  the  heat  produced  by  the 
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rajs  of  tte  tran  may  be  efieotad  tqripolt  upon  Ua 

surface ;  and  the  temperature  resulting  from  geo- 
graphical position  ma^  be  modified  bj  local  pccu- 
liaiitiM.  TIkUf  tlw  aea  limits  the  lange  of  tem- 
pmtnr^  bj  moderating;  alike  the  extremes  of 
heat  rikI  coM  ;  while  large  tracts  of  land  are 
equally  favourable  to  both.   The  winda  have  a 
ver J  powerful  biflunoe  on  fhe  tempentaie  of  a 
I  place.   When  the  surface  of  the  earth  ig  much 
heated  by  the  influence  of  the  solar  rays,  the  air 
immediately  above  it  is  rarified,  and  becoming 
specifically  lighter,  asoende  into  fhe  higher  re- 
gions of  the  atmosphere.   Its  place  is  quickly 
occupied  by  a  fresh  portion  of  air  rushing  in  from 
every  side,  which,  in  its  turn,  being  heated  and 
mtified,  fSm  Moendi.  The  wann  air  whidh  bu 
thus  ascended,  it  gradually  wafted  to  colder  re- 
I  gions,  where  it  gives  out  its  heat,  and  moderates 
i  the  rigour  of  the  climate  to  which  it  has  been 
I  tnaspwted.  Evaporation  ia  one  of  the  principal 
j  sources  of  natural  cold,  the  oonvmum  of  water 
I  into  vapour  being  necessarily  accompanied  with 
the  absorption  of  much  caloric ;  hence,  the  agri- 
eoltonl  improvement  of  a  oonntiy,  or  whatever 
tends  to  facilitate  the  escape  of  tiie  water  from 
its  surface  by  any  means  but  evapomtion,  has  a 
remarkable  influence  on  its  temperature.  The 
I  gradual  amdioration  of  the  dimate  of  Amerioa, 
is  undoubtedly  to  be  aaorihad  to  thia  Oaoa^  as 
well  as  that  of  Europe. 
,     COLD,  in  medicine.   See  CATUiaH. 
I     COIiD-CHARGK  A  charge  conaisting  of  vin- 
!  egar,  Armenian  bole,  and  the  white  of  eggs, 
!  mixed  together  to  the  conaiatencj  of  a  poultice. 
See  the  article  CaaBox. 
OOIiB,  Ooua,  or  OouA^botaaicallj  Bimmen 
:  campeiitru  oleifera.  A  hardy,  cultivated,  biennial, 
agricultural  pbnt,  of  the  cabbage  and  turnip  gc- 
,  nua.  It  is 'frequently  confounded  with  the  oleif- 
I  erooa  aabvariety  of  rape;  but  maj  be  readily 
;  distinguished  from  that  plant  by  the  greater  size 
j  of  its  pods  and  seeds,  by  the  clearer  and  lighter 
yellowness  of  its  flowers,  and  espedally  by  the 
roug^ineaa  or  hispidity  of  Ita  leavea.    It  is 
derably  the  most  oleiferous  of  the  brassicas ;  it 
ought  always  to  be  cultivated  in  preference  to 
rape,  when  oil  ia  the  principal  object;  and  it  is 
•ztenaivelj  odtivated  at  an  oil  plant  in  the 
Netherlands.  It  is  cultivated  in  nearly  the  same 
manner  as  tumipe,  but  requires  a  richer  toil,  and 
admits  of  being  sown  at  a  later  period  in  the 
teatrai;  it  it  aometimea  aown  to  be  fed  off  with 
sheep  or  cattle,  on  land  which  is  unsuitable  for 
turnips,  or  on  which  they  fail ;  it  sometimes 
occurs  with  great  advantage,  in  a  rotation,  im- 
ttedhitdj  balbfe  whtat;  and  in  the  flat,  rich 
fennishly  meadowy  tracta  of  the  counties  of  Lin- 
coln, Cambridge,  Huntingdon,  and  Essex,  it  is 
profitably  cultivated  for  the  double  purpose  of 
early  vrintir  Ming  and  of  oil,— the  crop  being 
aown  between  the  middle  of  July  and  the  middle 
of  August,  eflten  hy  sheep  from  the  latter  part  of 
autunm  till  the  cud  oi  January,  and  matured  for 
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its  oil  seeds  in  the  following  antomn.  ^t  in  ' 
order  to  its  making  an  amply  remnnemting  r--  [. 
turn,  the  land  for  it  must  either  be  newly  dmin-  ' 
ed  ftmnidHBeadoir,  or  rich  and  newly  bfoktn  ! 
pasture,  or  very  fbrtile  cotn-]and»  weU-ttawmd  . 
with  spit-dung.  ■ 

in  the  Netherlands,  where  cole  is  a  prominent  ;, 
and  highly  eeteemed  agricoltural  plant,  not  only  I; 
is  it  grown  on  rich  land,  with  a  profusion  of  sai4  I ' 
powerful  manures  as  night-soil  nnd  bruised  rape*  ^ 
cakes,  but  it  ia  economized  and  strengthoied  by  i 
a  system  of  tranapltntiwg  aimiltr  to  what  ia  piniO'  I 
tised  with  the  cabbage  and  borecole  brassicas.  |, 
RadclifF,  in  his  Agriculture  of  East  and  West 
Flanders,  states  the  following  as  the  usual  pro-  j 
oaaa      The  aeed^bed  ia  aown  in  Augutt  or  evan  1 1 
to  the  middle  of  September.    In  October,  or 
sooner,  the  stubble  is  ploughed  over,  manured,  1 
and  ploughed  again.   The  planta  are  dibbled  in  | ! 
the  aaama  of  tie  plonghing  eanh  ftunrow-aiioe  • 
being  twelve  inches  broad — and  an  tet  oaX  at 
twelve  inches  distance  in  the  rows.    Instead  of  | 
dibbling  upon  the  second  ploughing,  they,  in  | 
many  oaaea,  lay  the  pUnta  at  the  proper  diataneaa 
across  the  furrow,  and,  as  the  plough  goes  |gr>  |  ^ 
ward,  the  roots  are  covered,  and  a  woman  follows  |  * 
to  set  them  a  little  up,  and  to  give  them  a  firm-  |  ] 
neaa  in  tiie  ground  whece  necaaaary.    bamadl^  ■  i 
ately  after  the  frost,  and  again  in  the  month  of  ■  I 
April,  the  intervals  are  weeded  and  hand-hoed, 
and  the  earth  drawn  up  to  the  plants,  which  is 
the  laat  operation  till  harveat.  llmoropiBpullad 
rather  green,  but  ripens  in  the  stack,  and  it 
thrashed  out  without  any  particular  m.inrig-^- 
ment ;  but  the  haulm  is  burnt  for  a&hes,  as  a  1 
manure,  which  are  fbund  to  be  ao  highly  valnUe  I 
beyond  all  other  sorts  which  have  been  tried, 
that  they  bear  a  price  as  three  to  one  above  the  \\ 
other  kinds ;  and  it  is  considered  that  upon  ' 
clover,  a  draaiing  of  one-thiid  Icaa  of  theae  ia  ; ' 
amply  suffideafe,**  A  variety  of  oole  with  white- 
coloured  flowers  may  sometimes  be  met  with;  !l 
but  it  is  less  hardy  than  the  common  yellow-  i 
flowered  variety.  The  aaedt  for  oil  are  treated  , 
in  the  aame  manner  as  tlioat  of  tape.  See  Rape. 
The  average  produce  of  an  acre  of  good  cole  is  i 
about  dO  bushels  of  seed. — Mv4Kum  RuMieum. —  | 
KmvUifye Society  s  Tnatm on  ffauASk^amkjf.  j' 
— Toung**  Farmer' $  Calendar. — Soeittjf  of  Oende-  , 
meiCs  Compld4  Famur. —  Hnddift  Agrievitmt  ^  \ 
Flanders. — Loudon's  Gardener  s  Magoiin*,  \ ' 

OOLEA.  A  email  genua  of  ornamental  ttove  j  i 
plants,  of  the  trumpet-flower  tribe.   The  yellow-  | 
flowered  species,  C./orii^n<£ii,inhabit« the  forerti  j' 
of  the  east  coast  of  Madagaacar ;  and  was  brought  ;! 
to  flower  for  the  fiiat  time  in  Bnrope,  in  184a  I 
It  is  a  shrub  of  stately  aspect  and  singular  habit ;  , 
its  stem  is  seven  or  eight  feet  hifirh,  and  perfectlj"  ' 
simple ;  its  leaves  are  pinnated,  and  have  an  im- 
posing  appearance,  and  grow  only  at  a  tort  ef 
crown  on  the  summit  of  the  stem ;  and  its  floWMt  I 
have  a  bright  ochreous-yellow  colour,  with  a  verr 
pale  border,  and  grow  on  the  old  wood, — fx\m  j 
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just  above  the  places  whAiuM  the  leftTM  of  pre- 
▼ious  years  had  fallen. 

OOLSUSl  A  gran*  cf  ckgaalljr*  flowering 
plants,  of  the  labiate  order.  They  are  easily  dis- 
tinguished from  all  other  Rcnora  of  that  exten- 
sive order  by  having  all  the  filaments  of  their 
flonrer  oooneeted  at  the  hue  into  %  tuhe,  which 
sheathes  the  style.  The  bearded  species,  C.  bar- 
batns,  is  a  native  of  tho  mountainous  districts  of 
Abyssinia,  India,  and  2<<epaul,  and  was  introduced 
firom  the  flTBt  of  th«M  ooo&trie*  to  Britain  in 
1806.  It  is  an  evergreen  undershrub  of  from  18 
inches  to  S\  feet  in  height,  and  of  very  remark- 
able and  luiposing  appearance.  Its  stems  or 
piineipal  bimnohefl  are  Miiiewhat  reoiiibbwit^  and 
recurve  upward  at  their  extremity ;  and  its  flow- 
ers have  R  hi  lie  colour,  a  fine  pubescence,  and  a 
very  elegant  lorm, — they  are  produced,  during 
October  and  NoTeniber,iB  whorii  of  liz  on  a  like 
spike, — they  have  their  lower  lip  turned  down, 
and  show  their  interinr  f.>rm  ahovp, — and  their 
regularity  of  whorl,  their  remarkably  shaped  co- 
rolla, and  the  varied  oolounof  their  fiarti  of  lhio> 
tification  arc  ^ve^  exhibited  by  their  peculiar 
habit  of  growth. — The  fragrant  or  aromatic  spe- 
cies, C.  ar&ntaticut,  was  introduced  in  1626  from 
India.  It  ia alio  an evetyreen  nnfawhrnb;  hnt 
has  pale  violet-coloured  flowers,  and  blooms  from 
March  till  May.  Some  botanists  have  mnked  the 
bearded  species  as  a  plectranthiui  and  others 
hava  tanked  the  flmgiant  tpedet  as  a  getneria. 
About  a  dozen  other  tpodai  liave  bom  leionti- 
fically  described. 

COLEWOHT.   See  Cabbaob. 

COLIC  A  vmj  painfld  diaorder  of  the  intaa- 
tines  of  animals.  Spasmodic  colic  is  somewhat 
frequent  in  the  horse,  nnd  nccurs  much  oflener 
in  the  small  intestines  than  in  the  large.  It  is 
caaaed  hf  ooativanaaai  by  atriotarca  in  tho  bowela, 
by  tumours  in  the  mesentery,  by  a  feed  of  succu- 
lent herbage  after  a  course  of  dry  feeding,  by  the 
sudden  application  of  cold  water  to  the  hot  skin, 
and  by  the  drinking  of  oold  water  while  tiie 
aystem  is  hentr  d 

Its  symptoms  are  usually  sudden,  frequently 
violent,  and  sometimes  liable  to  be  confounded  by 
an  unprofesaloaal  obaerver  with  tboao  of  widely 
different  diseases.  A  horse  attacked  with  colic 
suddenly  evinces  great  uneasiness,  shifts  his  po- 
sition from  side  to  side,  paws  hi8  litter,  and  im- 
patiently stamps  with  his  feet.  An  dbaarvar  nit 
limited  exporlfnce  might  readily  suppose  him  to 
be  sufiering  inflammation  of  the  bowels;  but 
may,  by  five  weU- defined  pointe  of  diagnosis, 
readily  distinguiah  between  that  disease  and 
colic.  In  inflammation  of  the  bowels,  the  attack 
is  progressive,  or  passes  from  mere  indisposition 
to  Tiolent  pain ;  but  in  colic,  the  attack  is  quite 
sadden:  in  inflammation  of  the  bowels,  the  pulae 
is  very  quick  and  small ;  but  in  colic,  tlie  pulse, 
though  sometimes  a  little  quickened,  is  natural : 
in  inflammation  of  tho  bowali^  the  horse  lies 
down,  anddfioly  liaeik  and  acldom  roUa  vpon  faia 


back ;  hut  In  colic,  he  lies  down,  remains  some 
time  down,  and  rolls  abundantly  on  his  back :  in 
inflammation  of  the  bowda,  the  legs  and  eais  ara 
generally  ooU;  but  in  cello,  the  legs  and  ears  are 
generally  warm :  in  inflammation  of  the  bowels, 
intermisuons  never  occur ;  but  in  colic,  short  in- 
termissiona  are  fireqnont. 

The  necessity  of  discriminating  between  in- 
flammation of  the  bowels  and  spasmodic  colic  is 
very  great ;  and  before  a  remedy  in  any  case  is 
applied,  the  diaerimination  ought  to  bo  ihlty,  aa- 
tisfactorily,  and  promptly  made.  When  colic  is 
seen  to  exist  without  symptoms  of  inflammation, 
an  antispasmodic  mixture  ought  to  be  speedily 
adminiatond,  and,  if  reqiniaite^  rqwatad  at  an 
interval,  according  to  tho  severity  of  the  symp- 
toms, of  from  one  hour  to  four  hours.  Any  of 
the  three  following  mixtures  is  confidently  re- 
oommanded  by  Bl^e;— first,  half  an  ounce  of 
ground  pepper,  three  ounces  of  spirit  of  turpen- 
tine, one  ounce  of  laudanum,  and  fotir  onncps  of 
soured  ale  j  second,  one  ounce  of  sulphuric  ether, 
two  onnofls  landannm,  one  diadim  of  dl  of 
peppermint,  a  quarter  of  a  pint  of  common  gin, 
and  a  quarter  of  a  pint  of  soured  nle  •.  and  third, 
two  ouncee  of  spirit  of  turpentine,  ouu  drachm  of 
oil  of  peppermfait,  aix  onnoeo  of  eaator  oU,  and 
six  ounces  of  watery  tincture  of  aloes.  Bleeding 
oupfht,  in  cvrrT  vpry  severe  case,  to  be  speedily 
practised ;  and  it  ought  to  be  more  or  less  copious 
aoeordiog  to  tho  oompaiativo  Tiolenos  of  tho 
symptoms.  Other  suitable  and  concurrent  reme- 
dies, in  had  and  prolonged  case«,  are  smart  frio- 
tion  on  the  belly,  relaxant  glyatcrs,  very  hot  fo- 
montatlona,and  a  brisk  five  or  ten  minatea*  trot. 

When  the  colic  proves  to  be  flatulent,  and 
develops  itself  in  ^rront  and  very  painful  disten- 
sion, the  accumulated  gas  which  causes  it,  and 
which  ia  nanaUy  a  oombinaUon  of  hydr<^n  with 
some  other  gas,  must  either  he  chpmically  de- 
stroyed hy  some  such  means  as  a  drink  of  watery 
dilution  of  chloride  of  lime,  or  drawn  off  by  punc- 
ture with  the  troohar;  bnt  the  hktter  vamedy 
should  not  be  used  unless  the  former  <»nnot  be 
had,  and  the  case  appears  to  be  one  of  imminent 
danger. — Cattle  also  are  subject  to  oolio ;  and  re- 
qniva  to  bo  trmted  for  it  in  nearly  the  lame  man- 

ncr  ns  hnr~es.  Frequent  popnlnr  naBWaof  OOlio 
are  gripes,  cramp,  fret,  and  gullion. 

COLLAR.  The  part  of  harness  which  endr- 
des  tiie  neck,  reodvaa  the  attachment  of  the 
draught,  and  presses  npiinst  the  shoulders  of  a 
horse  or  other  animal  of  draught.  Horses'  col- 
lars are  usually  made  of  a  stufi^ng  of  hair,  tow, 
or  straw,  within  canvass,  and  oovsrad  with  lea- 
ther; they  onpht,  in  every  instance,  to  he  so 
formed  and  adjusted  as  to  ofier  a  cushiony  re- 
sistance to  the  utmost  available  pressure  of  the 
animal'a  power;  and  th^  requiro  to  be  anr- 
monnted  with  such  a  cape  as  shall  prevent  rain 
from  getting  between  the  cushion  and  the  shoul- 
der, there  to  beat,  irritate  and  tien  Uiatar  the 
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I  common  in  many  pnrts  of  England,  ia  a  very  al>- 

I I  surd  Appendage,  atfordiug  no  protection  frum 
1 1  rain,  aad  serving  priiteipaUy  to  Ofttch  the  ivind, 
1 1  and  in  oonsequence  someiriiMi  to  emtkorrass  the 

[  action  or  neutralize  the  power  of  tike  hone.  See 
1  the  article  HAast^se. 

COLIjBT.  a  Uaok-fiused,  bhck-lcgged,  wirj- 
woolled  aheep;  «bo  ft  variety  of  dog  much  prized 
^  I  among  some  of  the  rural  classes  of  Bootland. 
I  See  the  articles  8ii££p  and  Doo. 
OOLLIE&  See  Aran. 
COLLINSIA.  A  genus  of  very  beautiful  hardy 
annual  plants,  of  the  figwurt  tribe.   The  great- 
flowered  species,  C.  grandijlora,  was  introduced 
to  Britain  in  1886,  from  the  dry  banki  of  the  Co- 
lumbia river;  and  it  la^  ilrcadj  beoome  a  very 
!  general  ;\nd  «(onir\N  Imt  weli-known  favourite.  Its 
stem  has  a  iieight  ol  about  a  foot ;  its  flowers  ez- 
I  hibit  an  elegant  oombination  of  blue  wbA  white 
I  and  purple ;  and  its  grouping  of  bloom  and  fo- 
liage admirably  a^lnpts  it,  not  only  to  the  ordinary 
modes  of  cultivating  annuals,  but  to  the  forming 
of  bfoad  niaMea  and  proloaged  lines.  ^Tbe  spring 
species,  C,  senia,  vi^  with  the  great-flowered  in 
el^ance,  and  has  a  simiUr  height  and  habit; 
I  the  small-flowered  species,  C.  parv^hra,  is  inf&- 
I  rier  in  elegance, and  has  «  tailing  habit;  the 
i  twoHX>bured,  C.  bicolor,  is  taller  than  the  great- 
flowered,  and  blooms  through  a  much  longer 
period,  but  has  none  of  the  blue  colour  which  so 
richly  comlunee  with  the  otheia*  white  and  pur- 
ple ;  and  the  various-leaved,  C.  htterophj^la,  is  as 
tall  as  the  two-coloured,  and  blooms  in  J uly  and 
August.  The  two  last  were  introduced  since  1632. 
1     GDUilHSONIA.  A  genua  of  perennial,  her> 
baceous,  ornamental  plants,  of  the  labiate  order. 
I  The  Canadian  species,  C.  canad^erms.  prows  wild 
j  in  moist  situations  in  Maryland  and  other  partti 
I  of  Korth  America,  and  wm  introduoed  to  the 
;  gardens  of  Britain  dixiing  the  first  half  of  the 
last  c«-!ttury.     Its  stem  is  quadrangular,  and 
I  about  a  yoid  high;  its  leaves  are  cordate  and 
I  aenrated,  and  grow  in  pain  upon  the  atom ;  and 
•its  flowers  are  purplish-yellow,  have  a  long  tubu- 
lar  throat  and  a  segmented  top,  grow  in  loose 
i .  spikes  at  the  eztremitjr  of  the  stem,  and  appear 
1 ;  ftom  Auguat  till  October.  Four  or  five  other  ape- 
'   cies,  all  from  North  America,  one  tuberous-rooted, 
and  one  with  a  fragranoe  liite  that  nf  anian  aand. 
: ,  are  in  cultivation. 

If  COLliOMIA.  A genns of beantiAalyhard^, an- 
nual plants,  of  the  polemonium  tribe.   They  are 

native?  of  the  same  countries,  and  became  known 
: .  iu  iintain  in  the  same  year,  as  the  CoUinsias ; 
i !  bat  they  ha?e  not  obtafaied  equal  favour.  The 

I  species  hitherto  best  known  attains  a  height  of 
'  about  9  inches,  and  bears  many  flowers  f  small 
I  size  and  iDounapicuous  position  among  thu  luiiagc, 

II  but  of  veyy  Iwilliant  aoarlet  eolour,  almoat  vietag 
with  Some  admired  kinds  of  verbena.  Five  spe- 
cies were  introduced  between  Ib'^'j  and  \^'M; 
and  the  colours  of  their  flowers  arc  severaiiy 
erimaen,  pink,  aaffiron,  red  and  jdlow. 
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COLMATA.    An  artificial  process  for  obtain- 
ing deep  and  fertile  deposita  of  alluvium  in  eome  ' 
parte  of  Lombardj  which  lie  lower  than  the  level 
of  the  existing  channel  of  the  principal  rivert.  ' 
An  embankment  is  raised  round  the  field  or 
farm  to  be  subjected  to  this  process ;  the  dyke  of  ' 
the  ncaieat  rivulet  ia  ao  Ihr  broken  down  na  te  ■ 
allow  the  muddj  water  of  high  freshetatoeae^e; 
and  this  water  is  detained  in  the  field  till  it  de-  j 
posits  Its  mud,  and  is  then  let  off  toward  Uie  ;^ 
river  by  a  diaehu-ging  coone  fipom  tii0  lower  cod  i 
of  the  field.   This  prooesa  is  usuallj  irimtimwd  • 
from  five  or  six  to  ten  years,  or  till  it  effects  de- 
posits to  the  aggregate  depth  of  from  five  to  eight 
feet;  and  it  may  be  ao  r^ulated,  faj  mcana  of  a  ]' 
greater  or  less  depth  in  the  biaach  of  tlfte  rivu-  , , 
let's  dyke,  as  either  to  continue  a  comparatively 
long  period  and  deposit  nothing  but  fine  silt,  oi  | 
to  continue  a  ciMnparativelf  ahort  period  and  d»- 
pout  a  mixture  of  silt,  sand,  and  gravel.  The  } 
process,  in  consequence  of  keeping  the  field  fur  ,  i 
so  long  a  time  from  any  use,  is  necessarily  very  ' ' 
expensive ;  yet  the  crops  of  only  five  yeaia  naually 
repay  the  whole  cost,  and  the  rich  crops  of  sue-  ' ) 
ceeding  years  yield  a  largp  amount  of  clear  guin.  | 
The  crops  of  the  first  and  second  year  of  the  new  '  i 
aoil  are  maiae  and  hemp ;  andthoaeof  thethrae  || 
succeeding  years  are  wheat,  without  the  aid  of 
manure.    A  process  similar  to  colmata  has  been  j  j 
practised  in  the  vicinity  of  Gainsborough.  •  I 

C0LO0A8IA,— boUaicallj  Arum  CMmmm.  | 
An  esculent-rooted  plant,  of  the  order  Aroideaei  \ 
It  is  cultivated  in  Egypt  and  other  parts  of  the  . 
Levant  for  the  sake  of  its  esculent  roots  and  . 
leaves;  and  it  waa  introduoed  to  Britiah  hot- 
houses as  a  curiosity,  so  eariy  as  the  middle  ef  | 
the  sixteenth  century.    Its  roots  are  tuberous;  ; 
it»  btems  are  about  two  feet  high;  its  leaves  are  ji 
variegated  and  hantone;  and  ita  flowen  an  |i 
green  and  uninteTBikillg.  It  ia  ca^  pnipagated  :| 
from  its  tubers.  'j 

COLOCYl^TH^btitanicaUy  CWumu  Coio<yn-  < 
tkU,  A  medicinal,  trailing,  annual  plant,  of  the 
cucumber  genus.  It  abounds  in  Nubia  and  some  | 
pnrts  of  Turkey  and  of  the  extreme  south  of  ' 
Atnoi ;  and  it  was  introduced  to  Britain  about  f 
the  middle  of  the  10th  oentury,  and  can  be  cul> 
tivatcd  in  a  frame.   Its  root  is  branching,  and  I' 
strikes  deep  into  the  ground  ;  its  stems  are  trail- 
ing, hairy,  and  about  two  yards  long ;  its  leaves 
are  triasifular,  and  grow  on  long  footalalka,  and  ^ 
effect  an  aggregate  foliage  like  that  of  the  com- 
mon cucumber  ;  its  flowors  are  solitary,  axillary, 
yellow,  and  caiupanuiate,  and  bloom  from  Mx] 
till  Auguat;  and  ita  fruit  ia  yellow,  about  the 
size  of  a  small  orange,  smooth,  and  trilocular, 
and  contains  many  whitish,  ovate,  compressed 
seeds,  within  an  envelop  of  white  spongy  pulp^  . 
The  ripe  firadt,  peeled  and  atof»dried,  ia  - 
imported  to  Britain  by  wholesale  druggists;  it  > 
consists  wholly  of  the  seeds  and  of  a  very  light 
tear&ble,  white,  oellular  matter;  and  it  is  (rtt 
firam  cbmIL  but  haa  an  exoeaaively  bitter  and  ' 
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j  nauseous  taste.  A  pulp  or  mucilaginous  extract^ 
ubtnlned  1)j  infiidoii  of  the  firuit  in  boiling  water, 
is  the  subatenoe  used  in  medicine ;  and  this  has 

I  ft  gelatinous  consistence  and  a  r  Vi  n -yellow  col- 

I  our,  and  appears  to  consist  principally  of  mucua, 
resin,  gallic  acid,  and  a  peculiar  bitter  principle 

'  which  has  obtained  the  name  of  Ooloejntine. 

;  The  pulp  or  extrirt  i".      vrrr  TTiTvrrfu!  rlra^tic 
!  purgative ;  and  is  generally  admiuistcred  in  com- 
bination with  milder  and  modifying  purgatives 
as  a  cathartic.    It  was  formerly  employed,  but 

I  with  great  caution,  in  cn'^  ^^  of  (irnpcy  lethargy, 
I  and  melancholy.     Veterinary  writers  class  it 

among  substances  which  are  poisonous  to  the 

horse. 

,     COLOMBO.  SrcCAirvBA. 
I     COLON.    The  first  or  uppcnnosTt  r  f  an  ani- 
I  mal's  large  intestines.    It  has  its  name,  which 
I  tignifles  **a  hollow,**  dther  from  its  great  capa- 
city, or  from  the  circumstance  of  its  being  gen- 
erally found  empty  ur  filled  only  with  gas  on 
,  dissection.   The  colon  of  the  horse  has  capacity 
'  for  no  leas  than  about  twelve  gallons  of  Uqoid  or 
pulpy  matter  ;  and  the  col(3n  of  the  cow,  viewed 
jointly  with  the  succeeding  intestines,  has  the 
surprising  length  of  about  33  feet.   The  upper 
!  end  of  the  oolon  is  supported  by  tiie  common 
mesentery  ;  and  the  rest  floats  loosely  or  freely 
in  convolution?;.    The  matter  of  an  animal's  sus- 
I  tenancc,  on  arriving  at  the  colon,  ceases  to  yield 
I  any  more  alimenti  and  eommenoes  to  be  wholly 
feculent,  thenoeforth  to  hasten  onward  to  expul- 
sion. 

1    COLOUR.   A  property  of  light,  the  knowledge 
I  of  which  can  be  gained  from  no  description,  but 
is  acquired  by  means  of  the  organ  of  sight.  Col- 
ourinj^  substances,  or  paint«,  often  improperly 
termed  coiourSf  are  made  use  of  to  imj^t  a  colour 
to  other  snbstanoes,  either  by  application  or  ad- 
mixture.   White  and  black  are  counted  among 
colours  in  the  latter  sense,  l)ut  not  at  all,  or  sel- 
j  doin,  in  the  former,  in  which  sense  a  white  body 
I  i«  very  properly  called  eohurUtt.  Blach  is  merely 
j  the  absence  of  all  light.    Colours,  both  alone  and 
wnitc'd,  have  different  properties,  mi  l  pr  r!tico 
'  different  effects  upon  the  or^ns  of  sense,  by 

I  iDeans  of  their  harmony  or  eontnst,  wMeh  are 

I I  particularly  important  to  painters,  and  are  pro- 
'  perties  arising  from  the  nervous  sensibility.  Thus 

scarlet  is  a  burning  colour,  injurious  to  the  eyes ; 
sod  it  is  probably  on  this  account  that  beasts  are 
10  violently  exdted  by  it.   Yellow  is  the  bright- 
•  est,  red  the  warmest,  deep  brown  and  violet  the 
I  softest  among  colours. 

^    The  doctrine  of  colours,  in  a  general  sense,  is 
the  scasnee  of  the  origin,  the  mixture  and  effects 

of  colour,  as  a  pmporty  nf  liL'ht.  ITow,  for  in- 
stance, is  it,  that  light  at  one  time  is  coloured,  at 

I  toother  white  1  and  by  what  laws  are  the  ap- 
.  pearances  of  colours  governed  1  The  glass  prism 

'ras  the  first  contrivance  that  gave  a  satisfactory 
,^  solution  of  these  questions,  and  .Sir  Isaac  Newton 

I I  the  first  philosopher  who  explained  aud  published 
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tlie  solution.    If  a  ray  of  light  is  allowed  to  pass 
into  a  dark  room  through  a  small  opening  in  a  j 
shutter,  and  is  made  also  to  pass  throui^  a  smooth,  I 
three-sided  glass  prism,  we  find,  Ist,  that  the  ray  [ 
of  light,  at  its  entrance  into,  and  at  its  passage  I 
out  of  the  glass,  is  turned  from  its  direct  course ; 
it  is  Bidd  to  be  refracted  into  a  different  direc-  j 
tinn  ;  '?A.  that  the  ray  of  light,  which,  falling  ni-  I 
rcctly  upon  a  piece  of  paper  before  the  prism, 
produces  a  round  white  spot,  prodnoes,  when  the 
jmper  is  held  b^ind  the  prism,  a  coloured  figure, 
about  five  times  as  long  as  it  is  wid,-,  and  rxhi- 
biting  the  colours  of  the  rainbow,  arranged  in  the 
same  order  as  they  are  seen  in  that  phenomenon. 
This  figure  or  appearance  is  called  the  pritmatie 
Kpertrvm.    The  length  of  it  is  found  to  be  in  a  di- 
rection perpendicular  to  the  axis  of  the  prism. 
It  is  red  at  the  end  which  is  nearest  to  the  re- 
fraeting  angle  of  the  prism,  and  liolet  at  the  end 
most  remote  from  it.  while  orange,  yellow,  nrcen, 
blue,  and  indigo,  follow  each  other  in  the  inter-  | 
vening  space.   .Newton  concluded  from  this,  and  \ 
a  great  variety  of  rimHar  experiments,  timt  these  | 
coloured  rays  are  the  simple  rays  of  light,  and 
that  white  light  is  composed  of  the  union  of  them 
all,  according  to  the  relations  which  they  exhibit 
in  the  prismatlo  spectrum.    Every  white  ray  of 
light,  therefore,  contains  all  the  coloured  rays 
united ;  but  they  are  not  recognised  by  us,  since 
they  produce  upon  the  retina,  where  they  are 
thus  united,  the  Impression  w«  term         These  | 
coloured  rays  are  reflected  from  all  bodies  accord-  [ 
ing  to  similar  laws,  so  that  reflected  white  light  ' 
is  still  white ;  but  they  are  refrangible  in  differ-  i 
ent  degrees ;  this  property  being  least  In  the  red  | 
rays,  moderate  in  the  green,  and  in  the  greatest  \ 
degree  in  the  violet ;  and  they  are,  on  this  ao-  : 
count,  separated  from  each  other  whenever  they  j 
are  refracted ;  dnce,  from  their  dHftrent  refran*  1 
gibility,  although  they  are  parallel,  when  they  &11 
upon  the  refracting  substance,  they  take  difl*erent  | 
lines  of  direction  in  passing  through  it.  They  fol- 
low eadi  other,  in  this  respect,  in  tiie  HDUowing 
ordtf  t  first  idolet,  then  indigo,  lifo^  green,  yel- 
]r ',v.  orange,  and  red.    When  these  same  coloured 
rays  are  rendered  parallel  again,  and  so  fall  upon 
tiie  eye,  they  appear  white,  as  at  first  Most 
bodies  possess  the  proper^  <tf  fixing  or  absorbing 
some  of  those  coloured  rays,  which  fall  upon 
them,  and  thus  only  reflect  or  transmit  rajrs  of  a 
particular  colour}  and  upon  this  property,  ac-  j 
cording  to  Newton,  the  oolonrs  of  all  bodies  de-  | 
pend.    Blue  silk,  for  c^cample,  absorbs  six  col-  ! 
cured  rays,  and  reflects  only  the  blue ;  and  a  so- 
lution of  cochineal  transmits  only  the  red,  and 
absorbs  all  the  othw  rays.   All  this  is  confirmed 
\'y  th  •  experiments  with  coloured  disltg  revolving  ■ 
rapidly  upon  a  rod,  and  with  the  coloured  (Q>ec-  . 
trum  falling  upon  coloured  bodies. 

COLOURS  OF  PLANTS.  We  find  in  plants 
eight  fundamental  colours,  which  are  called  pure  , 
and  unmixed  colours — white,  grey,  black,  blue,  '  ■ 
green,  yellow,  red,  aud  brown.    Each  of  these  ex-  t 
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hibtta  MfCm  nrieties,  which,  in  respect  to  tlicir 
gradationji,  are  entirely  eciufil  and  alike.  Thus, 
for  example^  of  white,  there  are  pure  or  snow- 
white;  whitidi  or  diity  white;  milk  or  bloidi 
white ;  amianthus  or  grajiih  white ;  ivory  or  yel- 
lowish n-hit'? ;  pfir-f!hjn  or  Tcddlsh  white;  and 
chalk  or  brownish  white.  The  blue  crocus  often 
changes  into  yidlow;  the  blue  violet  to  white ; 
the  blue  columbine  to  red ;  the  red  tulip  to  •  yel- 
low, and  the  yellow  to  a  white,  &o.  The  Rame 
thing  may  be  observtid  in  fruits.  Linnaaus  hua 
ittfemd  tiie  properties,  and  eqieoially  the  taste 
of  plants,  from  their  oolour.  Yellow  is  generally 
bitter,  red  sour,  preen  denotes  a  rough  alkaline 
taste,  palenem  a  flat  taste,  whiteness  a  sweet,  and 
blftok  a  disagreeable  taste,  and  also  a  pmsonous, 
destructive  property.  (Colours,  in  the  vegetable 
as  well  as  in  tlic  animal  world,  appear  to  be  in 
truth  a  secret  of  nature.  How,  for  instance, 
bright  yeDow  and  deep  red  or  green  are  made  to 
appear  side  by  side  upon  a  leaf,  separated  by  the 
finest  lines  only,  and  yet  not  produced  by  any 
variety  of  properties  which  is  perceptible  to  any 
of  out  seness,  is  a  mystery  to  as:  Moreover,  nft> 
ture,  in  some  cases,  appears  to  distribute  coloars 
with  the  greatest  regularity,  while,  in  other  in- 
stances, she  sports  in  the  most  lawless  irregu- 
larity. 

COLT.    A  young  horse.  ^Ltlie  article  Horse. 

COLT'S-FOOT,— botnnicaliy  TussUago.  A  ge- 
nus of  hardy,  herbaceous,  perennial-rooted  plants, 
of  tho  jaoobea  diviuon  of  the  oompodte  order. 
The  common  species,  Thmihg^  fv/fan^  is  a  fre- 
quent and  most  troublesome  weed  of  the  moist, 
marly,  and  clayey  soils  of  Britain ;  and  figures 
as  an  officinal  phuit  both  in  the  herb-Ust  of  al- 
most everjold  wife  quack  of  the  country,  and  in 
the  pharmacopcin=^  of  Edinburgh  and  Pn^  lin 
Its  root  is  long  and  diffusely  creeping ;  its  stems 
or  flowor-stalkt  are  rimple,  erect,  woolly,  nniflo- 
ral,  and  about  6  inches  high ;  its  flowers  droop 
while  in  the  bud,  but  stand  erect  when  in  bloom, 
and  have  a  golden-yellow  oolour,  and  appear  in 
Mareh  and  April ;  its  eeeUnm  ia  sesnle,  rough, 
white,  and  shining;  and  its  leavea  are  radtoal, 
footstalkcd,  erect,  cordat«.  nnt^led,  <?ernitrd,  very 
large,  and  of  slow  development, — green,  smooth, 
and  red-vdned  above,  awl  wooSlj  and  white  be- 
low,— and  they  develop  themielves  after  the 
flower,  so  that  the  plant  appears  all- flower  in 
spring,  and  all-leaf  in  autumn.  Both  the  dried 
flowers  and  the  dried  leaves  are  used  in  medidnc, 
—Che  fonner  gathered  at  their  maturity,  and  the 
latter  in  young  statp  or  incipient  development ; 
and  they  are  exhibited  sometimes  in  decoction, 
but  far  more  frequently  by  smoking  in  the  man- 
ner of  tobneeo.  The  smoking  of  cdt's-foot,  in 
fact,  has  been  practised  since  thp  time  of  Dios- 
oorides,  and  might,  at  the  present  day,  be  very 
advantageously  substituted  for  tobacco-smoking, 
or  rather  maintained  for  a  few  days  as  a  cure  of 
the  filthy,  a)>ominable,  and  diseased  taste  of  to- 
bacco-smokers.  Colt's-foot  is  osuallj  prescribed , 
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for  chest-affections,  but  really  has  little  eftet 

upon  them  ;  yrt  in  cases  where  a  man  will  srnok?, 
it  may,  as  a  suii^titute  for  tobacco,  prevent  the 
sickliness  of  apptjtite,  the  emadation,  the  oada* 
veroQMMii,  and  the  stupidity  which  all  tobaooo- 
smokers  nrc  linhlc  to  contract. 

ColtVfoot,  regarded  as  an  agricultural  weed, 
usually  ooonie  in  moist  fields  which  have  been 
overcropped  or  soourgingly  treated ;  and,  whsA 
it  has  once  established  itself,  it  rapidly  multiplies 
from  seed  and  firom  all  the  pieces  into  which  the 
plough  cats  its  rambling  rooti^— «nd  eannot  be 
restrained  without  great  labour,  or  extirpated 
without  laying  down  the  ground  to  gross.  Th* 
preventing  of  it  from  seeding,  and  the  careful 
gathering  up  of  all  discovmble  poriioBa  of  ito 
roots  are  the  best  means  for  repressing  ila  et- 
traordinary  nnd  mischievous  fecundity.  Mr. 
Lisle  states  that  a  neighbour  of  his  almort 
•mothered  it  with  two  snooeosive  crops  of 
vetches,  and  expresses  a  confident  opinion  that 
it  may  be  thoroughly  suffocated  In-  such  a  fire 
or  six  years'  coarse  of  grass  as  shall  cover  and 
mat  an  the  snrfhoe  of  Uie  groond  with  a  thiek  ' 
and  dense  eward    11   ploughed  up  broad  donr 
in  the  beginning  of  July,  and  turned  up  roots  of 
ooltVfoot,  in  which  be  observed,  between  earth 
and  afar,  many  fittle  bnds  as  if  deeliaed  to  be 
flowers  or  leaves  of  the  following  year, — and  at 
the  depth  of  from  1  to  7  inchr?,  shoots  of  a  c?.!- 
lous  body  as  if  destined  to  be  future  roots.  A  . 
winter's  lUlow  has  fittle  deetmetivn  power  over 
colt's-foot  roots ;  and  even  n  sammer**  lallow 
peniiit'i  all  portions  which  are  in  any  dcgre? 
buried  by  the  soil  to  shoot  and  bud  and  cany  on 
the  prooees  of  propagation, — and,  in  order  to  be 
in  any  tolerable  degree  effective,  must  be  accom- 
panied )\y  th"  bnnd-piclcing  and  humiag  of  all 
parts  of  the  plant  which  can  be  seen. 

A  vmrietf  of  oommon  colt*s-fooC  vrith  varie- 
gated Isavesr  Tmt^a^  fufierm  fetiu  tvriegatit, 
is  sometimes  grown  n"  an  ornamental  plant  in 
gardens. — The  butter- bur  colt's-foot,  T uauo(/o 
Petatitet,  is  a  weed  <tf  the  mcist  meadows  of  Bri- 
tMn,  having  n  floweretem  twice  the  height  of 
that  of  the  common  species,  and  carrying  thyrsCB 
of  flesh-coloured  flowers  in  March  and  April. — 
Two  one-flowered  species  from  Anstria,  and  four 
thyrse-flowered  species  from  Qermanj,  Lalwadsiy 
Lapland,  and  Italy,  have  a  handsome  appearand^ 
and  in  two  instances  bear  lilac  and  purple  flow* 
crtt,  in  others  white  and  pale.  Six  or  eight  other 
foreign  species  are  known  in  Britain ;  and  •e*' 
eral  plants  formprlv  regarded  at  OoltVlbol  tie 
now  assigned  to  other  genera. 

OOLtJMBTNE,  —  botanically  AquiUgia.  A 
genus  of  hardy,  perennial-footed,  heriMMseottS.  or- 
namental plants,  of  thip  rnnunculns  tribe  The 
common  species,  Aquilegia  xful^rit,  grows  wild 
in  woods  and  pastures  in  some  parts  of  BritaiA ; 
and,  in  its  double  and  improved  varietie%  his  a 
very  frequent  and  fiivouritr  ] !  xe  in  the  parterre. 
The  stem  of  the  wild  phmt  is  usnalljr  aboot  8  . 
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or  2\  feot  high;  and  the  flowers  hare  a  dark 
I  blue  colour,  and  have  shorter  petal?  nnd  more 
prominent  nectaries  than  the  gardoa  varieties. 

I  SaoJa  of  the  wiM  piant  Tcry  widom  aport  <wrT»iy» 
The  garden  varieties  exceedingly  differ  from  one 
another,  not  only  in  th»>  colour  and  fulness,  but 
also  in  the  farm,  oi  their  flowers.  Some,  called 
roM  oolambiiies,  have  no  TiiiUe  nwCaries,  uiil 
are  as  double-flowered  or  many-petalled  as  the 

I  larkspur ;  and  these  comprise  nnmcrouB  suh- 

!  varieties,  with  respectively  blue,  red,  white,  and 
oheetnat-ooloitred  llowefs«  ov  with  ozquirite 
variegations  of  some  two  of  these  colours.  Others 

I  have  sharp- pointed  petals,  expandincr  like  the 

I  rays  of  a  star ;  others  have  their  petals  la  an  in- 
vvtod  form ;  others  h»Te  a  horarlike  expeaiioii 

j  of  petals  ;  and  all  these  comprise  subvarieties,  dis- 
tin;Tuishablo  from  one  another  by  their  colours  or 
.  I  by  their  comparative  singleness  or  fulness.  "  From 

II  the  diffSwent  ehapee  of  theee  llowen,*'  xeauwfce 

I  Miller,  "  any  person  not  weU  skilled  in  the  cul- 
i ;  ture  of  plants  would  suppose  they  were  distinct 

from  the  others;  but  having  several  years  sown 

I I  th^reeedflyWhidiwefeoollMted  with  gieat  cere, 
;  I  have  found  them  always  varying  from  one  to 
j  I  the  other."   Propagation  may  be  effected  either 

I  from  seeds  or  by  the  division  of  the  roots ;  but, 
;  whea  conducted  in  the  letter  method,  it  repitUy 
I  induces  degeneracy. — Upwards  of  a  dozen  species 
;  of  columbine,  all  ornamental,  most  about  15  or 
i  20  inches  high,  and  the  majority  with  purple  or 
Uoe  floweie,  have  been  introdnoed  from  ffiberia, 
Switzerland,  and  similar  countries ;  and  six  of 
I  these  are  enumerated  in  Mawu's  systematic  cata- 
Ic^ue  of  choice  plants, — A.  viteotOf  bieohr,  alpinOf 
flfWMMNffM^  astvpvfpurny  ana  vitwtjwOTtu 

COLUMBIUM.    An  elementary  metallic  sub- 
stance.   It  was  disr-nvered  in  1801;  it  exists,  in 
most  of  its  ores,  as  an  acid  in  union  with  the 
osidee  of  iron  and  maageneie;  and  it  eombinee 
with  other  elements,  particularly  oxygen,  chlo- 
rine, and  sulphur;  but  it  is  neither  plentiful  nor 
peculiar  enough  to  be  of  much  consequence  to 
I  the  arte.  It  ii  obtained  in  the  lom  el  a  hhudc 
I  powder,  and  aeqaiiee  the  metalUe  InilM  from 
I  compression. 

I     COLUMBO.  SeeCALUMBA. 
OOLURNA.  SeeHaau. 
OOLITTEA.   See  BLa]>M»Sni3iA. 

COLZA..   See  Cow?. 

COMARUM.  See  Ci.xquefou.  (AUaaH). 
OOMBftBTUM.  A  geniu  of  oraamental  tropi- 
cal plants,  forming  the  type  of  the  natural  older 

;  Combretaceaj.  This  order  comprises  the  genera 
combretum,  quisqualis,  terminalia,  bucida,  cono- 

t  carpus,  getonia,  and  poivrea ;  and  it  liae,  within 
the  gardens  of  Great  Britain,  about  40  epeeiee^ — 
nearly  all  tropical.  Some  of  the  ^edies  of  com- 
Ivetara  and  quisqualis  are  meet  magmhceDt 

;  efimbing  pknts,  and,  in  their  native  ooantry, 

I  adorn  the  trees  of  the  forest  with  festoons  of 
noble  foHa£»e,  and  crnrhndg  of  brilliantly  yellow, 

;  white,  and  crimson  dowers.   Some  species  of  the  , 
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order  are  oflSidnal ;  and  the  nutty  fraits  of  sev- 
eral are  esculent.— Seven  or  eight  species  of  the 
genus  combretum  were  introduced  to  our  hot- 
houaee  between  1618  and  1886;  and  abont  40 
other  species  have  been  scientifically  described. 
The  dwarf  and  the  large- flowered,  C.  nanum  and 
C.  grandiflorum,  are  evergreen  shrubs, — the  for- 
mer two  feet  Iiigfa,  with  white  flowere,  and  the 
latter  from  5  to  10  feet  high,  with  scarlet  flow- 
ers ;  and  all  the  rtther  introduced  species — as 
well  as  aliout  hail  a  dozen  which  have  been 
transferred  to  other  genera^are  dimben  of 
great  height  and  surprising  beauty. 

COMBUSTION.  It  ia  not  easy  to  give  a  cor- 
rect definition,  or  to  assign  a  general  cause,  of 
tbie  familiar  phenomenon.  It  may,  liowefer,  be 
described  as  the  result  of  the  combination  of  two 
or  more  bodip<?.  attended  with  a  disnngTigement  i 
of  heat  and  light.  This  description  distinguishes 
oomboetion  from  ignUionf  which  is  merdy  the 
result  of  an  elevation  of  the  temperature,  with- 
out any  chemical  combination.  Fire  was  for- 
merly considered  as  an  element,  which  had  the 
power  of  oonvertinj^  certain  bodies  into  its  own 
nature ;  but  the  progress  of  chemical  science  soon 
showed  the  error  of  this  notion.  Stahl's  cele- 
brated theory  was  founded  on  the  hypothesis  of 
the  ezistenoe  of  a  eabetanee  whit^  he  called 
pMogi^on.  Every  combustible  body  was  sup- 
posed to  contain  this  substance,  which  was  dis- 
engaged by  combustion :  the  loss  of  the  phlogis- 
ton was  the  oanse  of  the  rseidaum  lieing  inooon- 
bustible.  The  beat  and  light  were  attributed  to 
the  violent  agitation  of  the  phlogiston  at  the 
moment  of  ita  disengagement.  The  discoveries 
of  JOmAc.  and  Priesttoy  opened  the  waj  to  the 
system  of  Lavoisier,  which,  in  1785,  entirdjr  sup- 
planted the  theory  of  Stahl.  Durinpf  the  conver- 
sion of  solids  into  fluids,  and  of  fluids  into  vapours, 
there  is  a  considerable  absorption  of  heat :  when, 
on  the  contrary,  vapours  and  liquids  are  restored 
to  the  fluid  and  solid  form,  the  heat  which  they 
contain  is  evolved,  and  passes  from  the  latent  to 
the  sensible  states  See  CSommo.  These  i^ws 
were  assumed  by  Lavc^sier  as  the  iMasof  hia  the- 
ory. Oxygen  gas  was  considerod  ng  a  compound 
of  a  peculiar  basis,  united  to  the  matter  of  light 
and  heat,  and  oombnstion  as  the  combination  of 
oxygen  with  the  burning  body.  During  the  com- 
bustion, the  basis,  combining  with  the  combusts 
ble,  augmented  its  weight  and  changed  its  pro- 
pertiee  \  while  the  imponderable  dements  of  the 
gas — flight  and  heat — were  developed  in  the  form 
of  flame.  But  facts  prove  this  theory  incorrect 
In  the  first  pUce,  all  the  phen<Knena  of  combus- 
tion  take  pliioe,  In  maqy  «Mee»  without  the  pre- 
senoe  of  oiqrgen.  In  the  leeond  pkoe,  there  are 
many  cases  in  which  oxygen  unites  with  bodies,  i 
without  the  evolution  of  light  and  heat,  as  dur-  j 
ing  the  ehange  of  some  mel^  on  espoenfo  to  the 
air.  And,  further,  there  are  many  instances  in 
which  combustion  takes  place  not  only  with'nit 
condensation,  but  where  gaseous  matter  is  actu-  I 


uiyui.-cci  by  Google 


848 


COMFREY. 


ftUj  produead  from  mM  matter,  as  in  the  inflam- 
mation of  gunpowder.  Besides,  the  evolution  of 
light,  if  it  were  derived  from  the  gas,  should  be 
proportional  to  the  quantity  colidifled,  whereas 
it  dt'pends  chiefly  on  thi-  combustible.  The  first 
of  these  objections  to  Lavuisu  r'a  th'^orv,  ^^  !tu  h 
yet  generally  received,  has  been  partly  removed 
by  modifying  the  definition  so  as  to  extend  it  to 
BBVerril  (  th  r  li  diet!,  hcnce  called  $upportern  of 
comhtutiion.  Tho  definition  which  we  have  given 
of  this  phenomenon  at  the  beginning  of  this  ar- 
tide  is  merely  m  description.  question 
arisMi  Whence  cotne  the  light  and  heat  ?  They 
arc  generally  referred  to  the  condensation  which 
is  almost  always  a  neoessary  consequence  of  a 
chemienl  oomlnttation ;  but  we  have  alfeady  seen 
that,  in  some  cases,  they  are  produced  where  the 
component  parts  actuaUy  pn?s  from  lif!  to  a 
gaseous  state.  It  seems  probable,  in  the  present 
sCattf  of  oar  knowledge,  that  they  may  be  attri- 
bnted  to  the  disengagement  of  the  electric  fluid. 
"  In  every  chemical  combination,"  says  Berzflius, 

there  is  a  neutralization  of  opposite  electricities, 
and  this  neutraliiation  produoes  the  heat  and 
light  in  the  same  manner  as  it  does  in  the  Ley- 
dcn  jar  or  tho  galvanic  battery."  But  to  this  it 
may  be  objected,  that,  if  electricity  were  the 
cause  of  the  disengagement  <rf^  the  hent  tnd  light, 
they  would  always  bear  a  Hxed  proportion  to 
each  other.  This  is  not  the  case:  the  combustion 
of  oxygen  and  hydrogen  disengages  a  very  great 
quantity  of  eiUoric^  bat  TCTf  little  light ;  that  of 
phosphorus  and  ozygen  produces  opposite  results. 
There  is,  then,  no  theory  of  combustion,  at  pre- 
sent received,  which  will  explain  all  the  circum- 
stances of  this  phenomsnon.  Iftiisnbeaikyene 
general  cause,  it  roust  be  one  whiofa,  like  affinity, 
is  modified  by  the  nature  of  the  agents  and  the 
pCenliar  circumstances  of  their  mutual  action. 

OOMFRBT,— 4>otan«all7  l^phytvm,  A  ge- 
nus of  hardy,  perennial,  hsrhaceous  plants,  of  the 
borage  tribe.  Thf»  vf  ry  mngh  epedeSy  S^m/>/i  >/- 
tum  aqterrimumt  was  introduced  to  Britain  from 
the  Cancanan  monnlains  in  1799,  and  has,  for  a 
number  of  years  past,  drawn  the  attention  of  ag- 
riculturists as  probably  a  valuable  forage  plant. 
Its  root  is  tnbercnlated,  branching,  thick,  and 
fleshy ;  its  stem  is  very  prickly  and  from  6  to  10 
feet  high;  its  leaves  are  roagh*stalked,  heart- 
shaped,  broad,  taperiii;^  to  a  point,  and  of  a  blu- 
ish-green colour;  its  flowers  are  cylindrical  with 
a  campanulate  inflated  limb,  and  have  a  change- 
ably  blue  and  red  colour,  and  appear  from  May 
till  September;  and  its  seeds  are  naked,  gibbous, 
and  not  pierced  at  the  base.  Both  its  root  and 
its  stem  are  very  farinaceous ;  its  root  is  probably 
as  esculent  as  that  of  Stachys  paltuirit;  its  stem 
has  sometimes  been  blanched  and  eaten  like  that 
of  angehca ;  and  its  shoots  and  leaves,  during  all 
the  period  intermediate  between  the  seedling  and 
the  hacdeoed  conditions  of  the  plant,  are  greedily 
eaten  byoows.  It  was  brought  into  notice  as  an 
agricultural  plant,  by  Mr.  D.  Qrant,  a  nursery- 


man of  Lswisbam,  and  was  introdnoed  to  Irehsd. 

and  recommended  to  the  cottier-farmers  of  that  I 
country,  about  eight  years  ago,  by  Dr.  Demur.  '• 
Ywmg  mentions  it  in  bis  Furmer's  Ctalmdar, 
under  the  name  of  trottles,  and  appears  to  think  I 
thnt  tho  whole  plant  is  valnnMe  ;  but  I>r.  DereT!ij 
supposes  the  roots  to  be  usek-ss  for  either  man  or 
heast,  and  tncommends  the  plant  eok  ly  for  AodU 
and  foliage.    It  is  easily  propagated ;  nad,  when 
once  established,  it  will,  without  any  renewal, 
produce  enormous  crops  for  many  years.  Its 
seeds  sddom  ripen,  snd  Us  seedlinp  plants  grow  ■ 
slowly  to  natltfityi  bttt  its  roots  possess  the 
power  of  facile  nnd  rapid  reproduction,  and  mar,  | 
at  any  time  from  October  to  April,  but  especially  , 
in  Fehmary  or  March,  be  tsken  np,  eat  Into 
small  pieces,  and  set  in  drills  at  distances  of  two 
feet  from  drill  to  drill  and  15  inches  from  plant  . 
to  plant.  The  plant  will  thrive  in  poor,  dry,  ex- 
poeed  ssfl;  jret  it  ought,  if  possible,  to  have  good  ' 
deep  soil,  and  will  well  repay  an  abundant  dose 
of  manure  ;  and  as  it  yields  large  and  constant 
produce  for  a  long  series  of  years,  it  requires,  of 
course,  to  he  grown  apart  ftmn  any  course  of 
rotation.   It  should  be  out  aboot  the  time  of 
fld'.vcring,  and  never  allowed  to  go  to  P«'d.  It? 
ordinary  annual  produce,  in  green  fodder,  was 
oetimatad  by  Mr.  Ckant,  and  luis  aiaoe  been  esti> 
mated  hgr  ptaetioal  agrienlturists,  at  al>out  90  j 
tons  per  acre ;  and,  in  an  experiment  on  the  farm 
of  Camew  Castle  in  Ireland,  it  amounted  to  the 
enormous  quantity  of  8S  tons  per  IriA  acre,  n 
three  cuttings  of  28^  tons  in  the  middle  of  ApriL  ] 
31  in  the  niiiMle  of  July,  anr^  ■^^\  in  the  middle  | 
4^  SeptemWr.   It  is  preferred  to  vetches  by  pigs ; 
it  is  not,  fike  clover,  dangerotu  to  oowa  or  aiieep ; 
and  it  does  not  oommunicate  any  bad  flavour  to  ' 
cows'  milk.   A  small  hybrid  variety  of  it  was  ' 
originated  in  162d.  The  normal  plant  is  repc^  ' 
sented  in  Plate  XXI. 

The  officinal  oomfrey,  Symphytum  o^cinak,  h  ; 
indigenous  in  Britain,  and  may  be  found  by  the  • 
sides  of  ditches  and  is  other  moist  aituatioas. 
Its  root  is  tnbenms,  thick,  tUl  of  a  slimy  juiee^  ^ 
externally  black,  and  internally  white  :  its  Btem  . 
is  t  rert,  thick,  and  ti^iially  about  4  feet  high  ;  its  j 
leaves  are  long,  p<nnted,  rough,  and  deep  green; 
and  its  flowers  are  generally  white,  ]rct  often  red> 
dish,  and  appear  from  May  till  July.   The  sihay  {, 
mucilaginous  matter  of  the  root  has  sometimes  ' 
been  used  in  medicine  as  a  demulcent,  and  has  i 
acquhred  Ibr  the  plant  its  spceiSe  ho*aaS»4Mg'  \ 
nation ;  but  it  is  of  very  little  value.   A  variety  • 
of  this  species,  known  as  S.  o.  jtatens,  att^iin^  the 
same  height  as  the  normal  plant,  and  cames  , 
bhie-cohMiMd  flowefs.~Tlie  tuboow^  9esii%  j 
tSymphytum  tuberomm,  grows  wild  in  moist  shady  i 
places  in  Scotland.   Its  root  is  tuberous;  its 
stem  is  knobbed,  branched,  nnd  3  or  4  feet  ii^: 
and  its  flowsm  ate  drooping,  ha^  a  ycDswiA  ' 
white  colour  tinged  with  green,  and  appear  from 
May  till  Octolwr. — Seven  species,  besides  the  veiy 
rough,  have  been  introduced  from  foreign  coon- 
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tries;  all  have  an  ornamental  appeanmoe;  and 
Hmanl,  m  wdl  ta  the  two  incligeiioiu  tpeciM, 

hare  economical  properties  dmilar  to  those  of 
the  very  rough,  but  cannot  compete  with  that 
species  ia  either  productiveness  or  facilit/  of 
adBptetion. — Lawttn**  AgnevUmruit$  MwMuii — 
Do^t't  Htubandry. — LovPt  Mementt  of  AgrieuU 
tart, — Miller's  Dictionary. — The  Gardentr**  Mcfffti' 
^  sine, — Lottdon^e  Horius  Britanniau, 
I    OOHBIELINA.  A  gmras  of  onuunenltll  her- 
j  baceous  plants, Constituting  the  type  of  the  na- 
I  tural  order  Coratnelliucaj.   This  or'I'T  comprises 
I  the  genera  tradescaatia,  cyaaotis,  dicbunzaudra, 
cartoMina,  campelia,  cidlisia,  aod  MoOoma ;  and 
it  has,  within  the  gardens  of  OrMt  Britain,  up- 
ward-? of  70  pp^jcies, — all  herbaoeoy,  and  about 
four-tifths  of  them  more  or  less  tender.   A  large 
!  proportion  of  the  order  are  planta  of  groat  IwMity ; 
and  most  of  these  have  blue,  reddkh,  or  white 
flowers.     The  great  majority  are  nativcfi  of 
^  America;  and  not  one  species  exists  in  Europe 
I  exoepi  at  aa  esotio. 

'    The  fgmoM  Coinim Una  comprises  at  least  50 
'  known  ppcciea ;  and  about  23  of  these  hnvp  been 
I  introduced  to  Britain.   The  common  species,  C. 
I  nmmwHii,  is  e  hardy  annual,  and  was  first  brought 
,  from  AnMrica  ia  173S.   Its  stems  are  trailing, 
Ftoloniferous,  and  about  two  feet  long  ;  its  loaves 
are  oval,  spear-shaped,  pointed,  smooth,  and 
deep  green,  and  occur  singly  at  the  joints  of  the 
\  stems,  eaoh  leaf  anhtadiig  the  joint  with  its 
lasc ;  and  its  flowers  grow  on  footstalks  in  twos 
,  and  threes,  from  a  compressed  gpatha,  out  of  the 
bossom  of  the  leaves,  and  they  have  each  two 
I  Inge  htoe  petali  aad  four  aaaaller  green  ones, 
I  often  mistaken  for  sepals,  and  appear  in  June 
:  tad  July. — The  upright  species,  C.  ^rtrfn,  is  a 
i  hardy,  evergreen  herb,  and  was  introduced  irorn 
I  Tiij^aht  in  1738.  Ite  loote  oonaiit  of  numerous 
white  fihrei;  its  stems  arc  erect,  rough,  herbace- 
ous. 12  or  18  inchea  high,  and  about  the  thick 
oe&s  ui  goose-i^uiUs ;  its  leaves  are  similar  in  form 
tad  manaer  of  growth  to  thoee  of  the  oommon 
species;  and  its  flowers  are  produced  on  short 
fwt stalks  from  the  bosom  of  the  leaves  at  the 
upper  port  of  the  stem,  have  a  pale  bluish  colour, 
!  sad  bloom  in  Anguat  and  September. 

Twoof  theothi  r  introduced  species  are  decidu- 
otig  perennial  herbs,  two  are  tuberous-rooted,  one 
IS  an  annual,  and  all  the  rest  are  ev^green  herbs, 
I  either  eieot  or  traiUqg;  the  greater  nnmber  are 
]  more  or  less  tender,  neailj  all  have  Mue  flowers, 
nnd  all,  with  one  exception,  arc  very  decidedly 
oroamcatai.   One  of  their  chief  favourites  is  the 
Ay4>Iae  spedee,  O.  cceEeKu,  an  eiect,  evergreen 
herb,  of  about  20  inches  in  he||^t,  introduced  in 
1813.  This  requires  greenhouse  or  even  hothouse 
tntiment  in  winter,  but  does  well  in  either  beds, 
I  naiMa^  or  lingle  plants,  in  the  open  border  dur- 
I  ing  eoaaner ;  and  it  can  easily  bo  so  managed,  by 
lucTcessi  ve  sowings,  and  by  the  forcing  of  its  roots, 
u  to  afford  an  uninterrupted  series  of  bloom 
I  tbronghoat  the  jear. 


COHPOSITiB.  m 

COMMON,  or  Cobi mo-haoe.  A  property  in  soil, 
pasture,  turbary,  fishery,  or  ooppioe,  belonging 

not  to  any  individual,  or  private  party,  but  to 
nil  the  inhabitants  of  a  parish  or  district.  A 
commonage  pasture  is  always  a  wasteful  disposi- 
tion of  hmd;  for,  Moept  in  rare  Inrtaaeee,  it  is 
neither  weeded,  manoied,  nor  olherwiee  properly 
managed ;  and  it,  in  consequence,  afford"  far  less 
herbage  for  the  stock  fed  upon  it  than  li  it  were 
enoloaed  and  regularly  fkrmed.  Oommonage 
arable  land  ii  in  comparatively  wotee  condition, 
never  bein^  properly  worked,  or  subjected  to 
wise  courses  uf  cropping,  or  suffered  to  recover 
the  eflboti  of  the  maltraatment  and  exhauadon 
which  they  experienee.  The  ptaotical  abolition 
of  the  right  of  commonan:?,  no  matter  how  ef- 
fected, is,  in  almost  every  instance,  a  great  econ- 
omizing of  land  and  n  mving  to  the  public ;  and 
when  80  a^jo*^  as  to  appear  to  give  the  com- 
mon-holders no  more  than  a  bare  equivalont  for 
their  property,  it  deals  them  the  grand  boon  of  de- 
liveranoeftom  n  dovenly,  wastefid,  and  raeeraUe 

system  of  farming. 

COMPAIIETTIA.    A  splendid,  singular,  and 
recently  discovered  genus  of  plants,  of  the  orchis 
tribe.  It  first  became  known  in  Britain  in  1836 ; 
and  three  species  of  it  were  introduced  before 
1841,  two  from  Peru,  and  the  other  f r  m  Mexico. 
It  has  the  unique  structure  of  the  Ubelliun  being 
prolonged  in  the  form  of  two  spurs,  formed  by 
the  united  pur  of  lateral  aepela;  and  it  thua  pre- 
sents the  sr^TTio  peculiarity  amnnp;  the  orchidoaa 
which  the  larkspur  genus  exhibits  among  the  i 
ranuncttlaoeso.  The  pseudo-bulbs  of  the  scarlet  i 
speciee, Cmpemttia  wceinea,  are  small;  itelenvea 
arc  narrow,  thick,  leathery,  oblique  at  the  apex, 
green  above,  and  ptjrple  or  pink  below ;  its  ra-  ' 
comes  are  terminal  and  subsecund ;  its  peduncle 
is  slender,  and  ftumiahed  with  n  few  amidl  acalea 
or  bracts ;  and  its  perigone  is  ringcnt,  and  has 
the  Hp  obcordate,  spreadinjr,  slif^htly  notched  at  " 
the  margin,  and  provided  with  two  plates  at  the 

COMPOSIT.fi, or  Compos itb-Flowerrd  Plixts. 
A  most  extensive  and  very  important  natural 
order  of  plants,  coextensive  with  the  Linnsean 
efam  Syngeneiiai.  Eaoh  of  ita  Itowera  ia  literally 
compound,  or  has  a  number  of  florets  enclosed 
in  a  common  perianth,  and  arranged  on  a  oom- 
mon receptacle,  or  produced  in  involucrated  heads  i 
or  oalathidia ;  and  the  dowere  of  very  many  of 
the  genera,  like  thoee  of  the  daiqr  or  the  dande- 
lion, have  a  rayed  or  stellate  appearance.  The 
number  of  genera  in  the  order  is  about  300,  and 
the  nmaber  of  epedee  wild  or  eoltivated  in  Bri- 
tain very  nearly  3,000,  and  rather  more  than  two- 
thirds  of  all  the  latter  consist  of  hardy  herbaceous 
plants.  The  lannsaan  system  distributes  the  oom- 
positee,  ante  tiw  nime  of  tj^gmttk/oM  plenty 
into  the  five  oiden  mqualis^  aapMcflQa,  frustra- 
nea,  necessaria,  and  segregate ;  and  some  of  the 
most  recent  modifioations  of  the  Jusueuan  sys- 
tem diatribate  them  into  tibe  nine  grm  divinima 
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cichoraccfiB,  labiatiflorte,  carduaoett,  astcreo,  ea- 
patorias,  jMotwas,  beliaiitlieie,  ambrori«oea»,  and 

anthemidiflB,  —  and  subdivides  the  cichoracese 
into  seven  group??,  nnd  the  carduacesB  into  fonr 
group&  A  popular  view  of  the  latter  distribu- 
tion oxhibita  all  tbe  oompoaitn  in  aeventeon 
groups,  under  the  representation  of  reapeotively 
hawk  weed,  dandelion,  cat's-ear,  lettuce,  scorzon- 
era,  chicory,  leria,  true-thistle,  globo-thistle,  ver- 
nonia»  averlasting,  starwort,  eapatorinm,  gronnd- 
iel,  BvaAmWf  ambrosia,  and  chamomile. 

A  large  proportion  of  the  compositee  are  showy, 
and  many  possess  a  considerable  or  even  great 
degree  of  elegance  and  beauty ;  yet  very  few  are 
popularly  regarded  as  ornamental,  and  only  dah- 
lias, cinemrins,  Chinese  chrysanthemums,  sun- 
flowers, marigolds,  arctotises^  China  asters,  cen- 
tauries, and  dairies  are  genendlj  to  be  fotmd  in 
gardens.  A  considerable  proportion  of  them  have 
yellow- coloured  flowers ;  but  many  have  other 
colours ;  and  some  are  remarkable  for  either  the 
variegation  or  the  brilUanea  of  their  tints.  A 
comparatively  great  number  are  more  or  less 
medicinal ;  and  a  fair  proportion  are  subservient 
to  the  purposes  of  the  kitchen  or  to  the  arts. 
Familiar  examples  of  mf^i^tinfil  oompositte  are 
chamomile,  colt's-foot,  taaigr,  worm-wood,  mari- 
gold, golden-rod,  lettuce,  eupatorium,  and  arnica ; 
and  familiar  examples  of  culinary  and  ^uleut 
comporite  are  artichoke,  cardoon,  succory,  salsafy, 
scorzonora.  lettuce,  and  endive. 

COMPOST.  A  mixed  manure,  or  fertilizing 
compound.  €>  »mpo9t9  for  the  purposes  of  the  florist 
are  exceedingly  numerous ;  most  of  them  consist 
wboUj  or  prindpally  of  organio  matters;  many 
are  compounded  with  the  view  of  uniting  the 
powers  of  several  organic  manures ;  and  not  a 
few  are  intended  to  act  by  both  feeding  and 
stimnlating,  or  to  eombine  the  higheet  possible 
chemical  force  with  the  utmost  practicable  or- 
ganic adaptation.  All  these  composts  supersede 
ordinary  manures,  or  possess  the  character  of 
either  epeetfio  or  enperhtite  fjertiliaerB.  Bot 
composts  f  ir  the  farm  are  supplementary  to  or- 
dinary* manures ;  they  arc  n.sed,  not  because  com- 
mon manures  are  unsuitable,  but  because  they 
are  comparatively  scarce  or  dear ;  and  all,  or 
almost  all,  are  mixtures  of  mineral  and  organic 
matters, — the  mineral  matters  of  most  being  pre- 
ponderant, and  the  organic  matters,  till  subjected 
to  the  diemical  prooesssa  of  the  oompoet,  bdng 
worthless  and  refractory.  Spemlio  horUonltural 
composts  arc  occasionally  noticed  in  our  articles 
on  the  plants  for  which  they  are  used ;  and  only 
the  motfc  oommon  or  remaricaUe  agricultural 
roanures  can  daim  to  be  notioed  in  the  pieaent 
article. 

A  very  common  compost  is  formed  by  a  mix- 
ture of  Hme  with  weeds,  hedge  -  clippings,  dry 
leaves,  and  other  refuse  vegetable  matters  of  the 
kiad  which  are  sometimes  burnt  for  the  prepara- 
tion of  manurial  ashes.  See  the  article  Asdes.  By 
the  action  of  Kmc  upon  refuse  Tcgetable  mattcn, 


a  soluble  manure  is  formed,  the  refractory  ao/d 
wortUeiB  chaiaotcr  of  the  relbae  v^getaUsi  is 

dcstroym^  the  hard  and  fibrous  or  the  succnlAt 
and  spongy  organisms  are  decomposed,  and  a 
mass  of  putrid  matter  results,  opulent  in  the  ele- 
ments of  vegetable  nntritton,  and  both  ohenicaDy 
and  mechanically  fit  to  be  absorbed  by  the  spoa- 
gioles  of  the  crrr  al  grasses  or  of  other  agrictiltural 
plants.  This  compost  contains  all  the  saline  in- 
gredimtts  of  the  vegetable  refuse  employed  in  Us 
formation,  and,  as  respect*  thA  iiigrafias^ii 
ap  p'^wcr  fully  manorial  as  ashes  of  correspondiBf 
character ;  and  it  also  contains  most  of  tke 
organic  matt«»  whish  tiie  eombnative  prooM  oc 
inoineration  would  have  di  iven  off  in  aeriform  de> 
composition,  and,  as  respects  these,  is  much  more 
powerfollj  manurial  than  ashes.  It  wants  indeed 
the  carbonate  of  potash  whidi  atihea  poasesa;  bat 
it  contmna  in  lieu  of  it  aa  exoeaa  of  lime,  and 
can,  by  means  of  this,  perform  as  high  and  valu- 
able a  ohemi(»l  action  as  if  carbonate  of  potasli 
were  abundantly  present;  Tet  dearA  ef  lao% 
preponderanoe  of  ligneona  ntier  in  tbe  vegeta- 
ble refuse,  or  any  one  of  a  dozen  other  cirmm- 
stanoes,  may  sometimes  render  the  prepaiatioa 
of  this  compost  less  economical  thmi  the  pre* 
paraxon  of  adies;  and  when  lime  la  dMap,  the 
preparation  of  compost  with  the  succulent  and 
herbaceous  portions  of  the  vegetable  refuse,  and 
the  preparation  of  ashes  with  the  woody  and 
twiggy  portioHB  of  it,  may  be  the  most  advan- 
tageous methotl.  A  compost  of  lime  and  vqje- 
table  refuse  ought,  whenever  circumstances  ad- 
mit, to  be  enriched  with  the  addition  of  vege- 
table ashes,  and  espedaUy  of  animal  rsfoae. 

Another  very  common  compost,  often  good, 
sometim'^s  bad,  occasionallr  t  xecnil«le.  and  very 
seldom  rightly  understood,  is  a  decomposing  mix- 
tore  of  peat  and  lime,  or  of  peat  and  fomi-7«rl 
dung.  Peat,  in  its  natural  condition,  is  a  foe  to 
all  useful  vegetation, — insoluble  in  itself,  and  m 
saturated  with  antiseptic  properties  aa  to  pre- 
Teat  the  beneidal  action  of  all  other  anbataneea: 
but  when  decomposed  by  means  of  lime,  or  of 
farm-yard  dung,  it  loses  its  bad  qualities,  an-:! 
surrenders  its  organic  and  saline  elements  ai 
avukble  food  for  other  pUots.  Tet  anyeoospasl 
with  peat  can  be  economical  only  when  snitabk 
materials  for  it  cnn  be  readily  and  cheaply  ob- 
tained; and  never,  in  even  its  richest  oombtn^ 
tioos  or  vrfth  ilt  hightist  posriUe  power,  asa  it 
compare  with  soma  oUier  oommon  manures,  es- 
pecially with  bones,  gnano,  or  farm-yard  duns'. 
When  lime  is  cheap,  and  peat  exists  upon  the 
spot,  a  compost  may  be  made  of  them,  aaitsble 
for  most  of  the  purpoiea  of  the  form  ;  and  whea 
farm  yard  dung  is  scarce,  and  poat  can  be  obtain- 
ed in  the  vicinity,  a  compost  of  seven  parts  of  the 
dung,  and  twanty>4ma  parte  of  the  pt>at,  though 
mach  inftrior  to  the  moe  dnng  in  quality,  will 
80  greatly  exceed  it  in  quantity  and  in  disper- 

^  sivcncss  as  to  be  very  decidedly  advantageaaa. 

]  The  best  kind  of  peat  for  any  oompoat  ia  the  kiad 
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known  u  wftter-bome  petft  or  w»ter-«Iain  moea, 

which  possesses  a  sort  of  alluvial  character,  or 
hm  been  floated  awny  eomminuted,  and  deposit- 
ed by  water  and  the  most  suitable  soil  for  re- 
eeivUig  beaefiifrom  peat  oompoetSjespeeianyfirom 
such  as  contain  a  large  proportion  of  the  peat 
in  an  ill-decoinposed  condition,  is  adhesive  clay 
or  such  other  as  wants  porositj  aqd  does  not  ad- 
mit a  raffldent  aentttoiL 

But  composts  by  no  m  ans  possess  the  value 
which  general  opinion  has  of  late  years  assigned 
to  them,  and  ought  not  to  be  allowed  the  promi- 
nence in  the  aggregate  pnotieee  ef  agrienltare 
which  they  have  recently  ass  n  1 1 1  ed.  Bm  whan 
both  lime  and  peat  are  abundant,  many  a  fanner 
might  probably  realize  far  better  returns  from 
nring  tiie  lime  to  reohdm  the  peat  aoU  in  eitu, 
than  from  the  digging  up  of  the  peat  and  the 
mixing  of  it  and  the  lime  into  a  compost  for  other 
land.    Though  all  pure  peat  is  oi^gaoic  miUter, 
and  might,  on  that  aooonnt,  appear  to  be  emi- 
nently  fitted  to  yield  the  elements  of  vegetable 
nutrition,  yet  it  is  organic  matter  of  the  rr\nke?t 
kind,  destitute  of  all  the  proximate  principles  of 
the  most  nisM  foita  of  plants,  and  paeked  wHh 
sucli  antiseptic  and  acrid  secretions  as  arc  p>  si 
tively  mischievous  to  valuable  vegetation.  The 
herbage  of  all  moorlands  and  peatj  grounds 
progressively  inoreases  in  nnkneii  and  oonzae* 
neii  from  tiie  exhaustion  of  the  proper  nnM- 
mont  of  the  finer  plants;  and  the  peat  gener- 
ally employed  for  making  composts  is  dung 
from  the  higher  or  more  recent  Btrata  of  peaty 
grounds,  and  thoefote  eouBieli  wholtj  or  almost 
wholly  of  the  elements  of  the  most  wretched  her- 
bage.  "  But,"  says  Dr.  Madden,  "  the  question 
win  be  asked.  Why  should  such  an  origin  be  con- 
sidered a  disadvantage  ?  Two  answers  can  be 
given  to  this  question.    (!  )  Because  the  com- 
post will  contain  the  peculiar  saline  compounds 


•0  ahandantlj  on  the  poorer  ioib  in  hie  neigh- 
bourhood ;  but  lime  and  peat  are  so  far  incom- 
patible, that  the  former  always  destroys  the  char- 
acteristic properties  of  the  latter.  I  may  here 
rsmark,  ^t  tiiis  last  oheervation  proTet  that 
peat-oompost  with  lime  is  less  otgectionable  in 
tht'^  respect  than  that  formed  with  farm-vard  dung. 
(2.)  But  another  answer  may  bo  given  to  the 
question,  whieh  again  refen  more  to  tiie  Ume- 
oompost,  namely,  that,  as  the  qoantity  of  utote 
contained  in  plants  gradually  increases  as  we  go 
up  the  scale  of  vegetables,  and  as  the  utility  of 
manures  for  the  higher  orders  of  plants— es,  for 
ammpl^  onr  cultivated  crops — depends  directly 
upon  the  quantity  of  azote  which  they  contain, 
it  follows  that  a  manure  derived  from  the  louett 
apeeSm  of  plants  must  he  but  ill  fitted  ftr  the 
purposes  of  the  farm ;  although,  in  the  ease  of 
compost  with  farm-yard  dung,  objection  will 
be  less  valid,  on  account  of  the  large  proportion 
of  aiote  existing  in  that  snbstanos^  which,  of 
course,  will  add  to  the  quaati^  oontained  in  the 
compost." 

Another  very  oomiooa  compost  is  a  combina- 
tion of  farm-yard  manure  witii  the  sorapings  of 

roads,  the  sweepings  of  ditches,  the  clearings  of 
headlands,  and  generally  with  all  kinds  of  rough 
and  waste  mixtures  of  earthy  and  vegetable  mat- 
ters. The  mixing  of  fiirm-yard  manure,  while  in 
the  initial  stage  of  deoom  position,  with  earth  and 
inert  vegetable  matter,  consisting  of  the  decayed 
roots  and  leaves  of  grasses  and  other  plants,  re- 
duces it  to  a  humid  and  soluble  condition,  pre- 
pares it  for  absorption  hf  the  spongioles  of  a  { 
young  crop,  and  greatly  increases  its  bulk  without 
deteriorating  its  quality.   The  earthy  and  waste  I 
vegetable  matters  imbibe  a  large  proportion  of  ^ 
the  nitrogenous  juices  which,  in  nnmixed  lltnn- 1 
yard  manure,  usually  evaporate  or  become  gase-  i 
ons  during  the  proce.s.s  of  fermentation;  and,  in 


which  naturally  exist  in  these  plants;  and  con- 1  consequence  of  the  imbibition  of  these  juices  and 
sequentljitB  emplcTnmit  as  manure  win  tend  to  the  decomposition  of  their  own  organic  and  sak 

reproduce  these  useless  weeds,  especially  in  soil   ine  principles,  they  become,  in  mmy  instances, 


at  all  predisposed  to  infection.  Lest  any  of  my 
practical  readers  should  imagine  that  this  objec- 
tion is  purely  tikeoretical,  I  would  just  call  thdr 
attention  to  the  following  practical  fact.  All 
persons  who  are  fi'^quaintod  with  the  heritage  of 
peaty  soils,  mutit  have  noticed  the  great  quantities 
<^  oorrd,  Rwmx  aeitoa^BOf  which  grow  wherever 
the  soil  is  at  all  dry.  Now,  in  a  paper  upon  the 
properties  and  uses  of  peat,  by  John  Nasmith, 
Esq.,  published  in  the  Highland  Society's  Trans- 
actions, he  expresdj  slates^  that  peat-manurs 
should  not  be  used  for  '  light  blowing  sands*  (the 
kind  of  Soil  most  prone  to  infection)  'as  it  would 
increase  the  distemper  of  the  soil,  and  promote 
the  growth  of  Rumue  outottBa*  And  again,  in 
an  excellent  paper  upon  the  use  of  lime,  publish- 
ed some  time  ago  in  America,  the  author  men- 
tions, that  one  of  many  benefits  derived  from  the 
use  of  this  substance,  is  the  deetmoticn  of  the 
Itaeiev  actfairfZs,  aad  other  add^anUf  which  grow 


almost  or  even  altogether  as  powerfully  manurial  , 
as  the  dung  with  which  tbey  are  mixed.  A  com-  ' 
post  of  thki  kind  may,  aooording  to  ruling  cir-  j 
cumstanccs  of  economy,  be  formed  either  in  the 
yard  in  which  the  dung  is  kept,  or  on  the  head- 
lands of  the  fields  to  which  it  is  to  be  applied. 
If  the  quantity  cf  urine  to  be  imbibed  Aeon  the  ! 
cattle-sheds  be  considerable,  and  the  earthy  and 
waste  materials  be  near,  the  compost  may  be  ; 
most  advantageously  formed  in  the  farm-yard ;  \ 
but  if  the  urine  be  eeonomloally  drained  off  into  a 
receptacle  for  liquid  manure,  and  the  earthy  and 
waste  materials  be  much  nearer  to  the  fields  than  > 
to  the  &rmery,  the  compost  ought  to  be  formed 
on  the  headlands.   The  manner  of  fcrmhig  the 
compost  is  to  spread  alternate  layers  of  the  farm- 
yard manure  and  of  the  earthy  and  vegetable 
rubbisih,  each  six  or  eight  inches  thick,  and  all  as 
nearly  us  possible  regular,  to  QO^W  the  whole 
with  a  cent  or  envslope  of  earth,  till  intermixture 
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takes  p^sce  hy  de<x>mpositioti,  and  tiiuu  to  proceed 
with  it  bj  «Krtiiig  Mid  tBraiBg,  nmtlf  in 
nnne  maimer  as  with  unmixed  farm-yard  dung. 
In  selecting  the  earthy  and  waste  vegetablp  mat- 
ter for  the  compost,  the  refu^  of  such  grassy  aud 
fautoriaat  plaoM  ts  dUfer  most  widelf  in  cli«no> 
ter  from  the  fields  to  which  the  compoet  is  to  be 
applied,  ought  in  ovfry  instance  to  be  preferred; 
for  refuse  of  this  kind  is  most  likely  to  abound 
in  fthow  dementc  of  imtritioiiwiiioli  tiM  IMdt 
have  in  a  great  degree  ceased  to  possess ;  while 
the  rpfu«ip  of  pounds  precisely  similar  in  charac- 
ter and  cooditiou  to  the  fields  which  are  to  be 
BUMnwed  eiNdd  ftlRnd  no  supply  (^thiw  pwrtioa- 
lar  elements  of  nutrition,  and  ni^iA  putiiblyadd 
to  the  quantity  of  some  deleterious  excremental 
principle  which  the  fields  have  acquired  from  ra- 
eeot  oropping.  *  Eartb  taken  fttm  ■nUe  fiddt 
that  have  been  long  in  cultivation,"  remarks  Wt. 
Sproulo,  "s^ems  the  least  suitablf  to  enter  into 
tho  oompoflition  of  compost  heaps;  and,  even 
wIma  in  oonbinatlMi  vrftii  tha  dnii|^  fDWiwi 
no  fertilizing  properties  that  would  not  be  pro- 
fin  ced  by  tlie  application  of  the  same  earth  and 
dung  separately,  for  thero  is  generally  compara- 
tively  Itttia  inot  natter  in  this  description  of 
earth  to  be  rendered  soluble." 

A  common  and  very  useful  compost  on  sea- 
board districts,  particularly  around  the  whole 
ooasft  of  Treland,  {§  n  ntixiaM  of  Mpweed  with 
sand  or  earth ;  and  when,  as  in  many  districts  of 
the  Scottish  rit'lirides  and  the  west  and  south  of 
Ireland,  the  sand  of  the  mixture  is  calcareous,  or 
consivie  In  a  large  degree  of  finely  oonuniaiKted 
•hens,  this  oompoet  is  signaQj  fertUiaing:  A 
compost  slirrhtlv  akin  tn  this,  yet  of  a  pcculinr 
and  curious  character,  ba£  been  very  successfully 
used  in  the  eotmty  of  Cork.  It  is  prepared  as 
follows: — "Let  a  platform  of  sods  or  clay,  the 
richer  the  h'  tti  r,  be  formed,  about  6  inches  thick, 
12  feet  wide,  and  as  long  as  may  be  necessary  for 
the  extent  of  the  land  to  be  manured.  At  one 
end  of  t^is,  let  the  first  load  of  lime,  firesh  firoiB 
the  kiln,  be  placed  about  4  inches  thick.  Let 
the  lime  be  then  not  only  slacked  but  moistened 
with  a  solution  of  rook-salt,  or  any  oommon  salt 
In  water,  at  the  lata  of  alz  pounds  of  salt  to  eaoh 
barrel  of  lime,  pouring  the  solution  or  pickle  gra- 
dually and  evenly  on  the  lime,  a?  the  Inttcr  i? 
found  to  imbibe  it.  Then  spread  the  lime,  thus 
moUtened,  two  or  three  inohee  thidc  on  the  |dat> 
form,  and  cover  it  with  4  or  5  inches  of  clay. 
Let  the  second  load  of  lime  be  laid  on  the  plat- 
form near  the  first,  and  treated  in  the  same  luau- 
ner<  When  the  entire  plattenn  ia  thus  oovered, 
begin  again  with  a  second  layer  of  lime ;  alaek) 
moisten,  spread,  and  cover  it  as  the  fimt,  until  it 
he  also  finished,  and  proceed  in  the  same  manner 
with  a  third  and  fhnrthlajier.  If  the  bed  be  not 
collected  in  one  place,  but  deposit^  in  a  long 
row,  as  when  the  earth  of  a  headland  is  um?d,one 
(ir  two  layers  of  lime  and  earth  will  be  more  con* 
venient,aad  winbaeqoailyadvanti^aottft  When 
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the  whole  is  covered  with  eartii,  let  the  heap  bo 
out  down  and  wail  adzed ;  in  whidi  ataia  it  wuj 

be  suffered  to  lie  until  a  short  time  before  it  is 
used,  when  it  sliotjld  be  apain  turned.  The  pro- 
portion of  water  lu  wlucii  the  salt  is  dissolved, 
depanda  on  the  ttate  of  the  earth  or  moold.  If 
the  latter  be  wet,  20  gallons  of  water  with  6 
pounds  of  salt  dissolved  in  it,  i<  <»M(Ticient  for 
each  barrel  ot  lime ;  il  it  be  dry,  hall  a  hogshead 
of  water  to  that  qnantitj  of  aalt  and  Itma  wiB 
be  neoeesary.  Forty  barrels  of  lime  treated  in 
this  manner,  is  a  fuU  dressing  for  an  acre  of  po- 
tatoes; half  the  quantity  is  enough  for  a  top- 
dMMiBg  of  an  aera  of  land."  [Doyle's  Cvck>> 
pedia  of  Practical  Hoafaandry.]  But  thoogh 
this  compost  may  be  perfectly  suitable  to  arena- 
oeoos  soils,  under  the  frequent  or  excessive  po- 
tato ooltintlon  of  Inlud,  it  ia  dearly  and 
btoadlj  diaqnalified,  by  its  emsmoaa  daficieucy 
in  nitrogenous  matter,  to  act  as  a  proper  fer- 
tilizer of  almost  any  soil  under  the  beat  rotations 
ofaeiaalhnabandiy.  Hheprinoipleaof  ttapoaer 
are  axplained  in  oor  articles  on  AununA  and 
Alkalies:  and  the  principles  of  its  nnsuitahle- 
ness  for  cereal  crops  are  explained  in  our  arti- 
dea  on  Ajotona  and  Aaofi. 

Most  good  composts  for  stimulating  and  reno- 
vating trra^s  lands,  or  for  application  in  the  form 
of  top-dressing,  are  combinations  of  births,  days, 
sand,  lime,  and  vegetahla  miUter ;  and  require  to 
be  frequently  turned  and  waD  polfaiiaed,inoidflr 
that  their  ingredients  may  thoroughly  act  upon 
one  another,  and  that  the  particle  of  the  whole 
may  readily  mix  with  the  sward. — When  a  valua- 
tion of  oomposta  la  required  on  oocaaion  of  the 
quitting  of  fiarms,  a  calculation  is  made  of  the  cat 
of  the  materials,  the  cost  of  carrying  them,  the 
ooat  of  mixing  and  applying  them,  and  th»  com- 
parative durability  and  power  of  their  action; 
and  according  to  the  ap-grrgate  weight  and  ten- 
dency of  these  circumstances  is  the  ant'T.nt  oi 
valuation.  But  in  all  ordinary  caseS)  ail  £uate- 
rials  obtainad  Within  the  limita  of  llie  Ihm  aia 
adjudged  free  from  cost,  and  the  power  of  any 
middle-rate  cr  average  comport  is  regarded  as 
exhausted  after  two  crops  ol  com,  two  mowings 
ofgraMyOrfiMir jeaiaofpaitara.  Thofcrymnl- 
tifarious  manure  which  is  obtained  from  the  daily 
cleansincT  of  larpe  town,<i,  may  probably  be  viewed 
m  u  very  emphatic  compost ;  yet  it  has  a  charso- 
tar  of  ita  own  afanoit  aa  diatinot  aa  ita  off||^  and 
will  be  noticed  in  its  proper  alphabetical  plaoeat 
PowcK  Maxcre. — TheBrifu/i  Farmer^ s  Ma^^'ne. 
— ^uarUri^  Journal  of  Agrtculture. — Trantactiom 

Chemistry. — SprouWs  A  griadturt. — Uu  nter'$  Gm>r^ 
gical  Ei^at/s. — Doi/Ws  C\fdf>p<rdia  of  Hn^xindn;. — 
The  Gardens' *  GmeUe. — Knwcied^  /Society s  Bit- 
titk  Muabandrff.—BajfUhn  cn  Rmt$  mi  Tiffym.  ] 
— Miller's  Dictionarif. 

COMPOUND  FLOWERS.    See  Cmpoht*. 

OUN-ACRE.  A  retail  aud  extortioiial  systoa  . 
of  latliqg  bud  in  auny  porta  of  Iiahuid.  Most  f 
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of  Um  peiMM  iHm>  fat  land  on      vfitMi  «m 

middle-men ;  and  all,  or  very  nearly  all,  the  per- 
mna  to  whom  it  h  let  are  cottiers,  very  small 
fiarmera,  or  parties  m  a  state  oi  extreme  penury. 
The  Tent  ii  eiortiilaatj  loiriertmet  tvalbid  or 
sixfold  the  real  value ;  the  pieces  of  land  let  are, 
in  general,  very  small, — eometimeB  one  or  two 
roods  or  even  but  a  few  perchea ;  the  kiad  of  land 
fal  fa  MOMUittM  oU  pMtaire,  wnietliiiM  tidi  ley, 
and  generally  such  as  <K»taiB8  a  Uufge  proportion 
of  mould  and  grassy  fibre;  the  general  c<>nr»e  of 
cropping  is  first  two  successive  years  of  potatoes, 

com  tiU  the  ground 
wiQ  BO  longer  repay  seed  and  lal>our;  the  usual 
georgical  treatment  ig  uniformly  to  apply  no 
maaure,  ftnd  oocasioo&Uy  to  pare  and  bum;  and 

We  IIm  oouvmfan  of 
some  good  land  into  oomparatitt  wildctness,  the 
reduction  nf  most  land  to  temporary  exhaustion 
and  useiaBsnese,  damage  to  the  landlord,  confirmed 
penu^  Mui  wratdiadnMi  to  th*  working  tcaiaBt» 
and  tiM  i»nloiig»lfaii  ot  tht  iwgn  of  agricultural 
ignorance  and  barbarism  over  vast  district?  of 
one  of  the  most  beautiM  and  naturally  fertile 
eotitttrica  in  tlie  wtwU. 

CONCENTRIC  LAYERa  See  Baek  and  Woo». 

CON'CBETE.  A  term  given  to  n  species  of  hy- 
draulic oementy  tometinies  known  as  betm  or 
TmSiCMM^niafiar.  In  preparing  concrete,  the 
following  ptopMtiona  have  besn  faand  to  tniMMed 
perfectly  in  some  recent  straetoiM. 


Hv  Iraiilir  lime,  (untlftked.) 
Sajid,  ^middling,) 
Cement,  (common  clay,) 
Gravel,  (coarse,) 
Chippings  of  stone,  . 


0*S0  part?. 

o  ao  _ 

0-30  — 
0-20  — 
0-40  . 


The  lime,  sand,  and  ooment,  are,  in  the  first 
I  place,  thoroughly  wodkcd  np  into  ft  lioniogeneeus 

raas?  of  n  hard  temper;  this  mass  is  suffered  to 
,  rest  in  a  heap  about  twelve  hours;  it  is  then 
spread  out  into  a  layer  about  six  inches  thick, 
and  the  gravel  and  stone  are  evenly  ipveod  over 
it,  and  the  whole  wcD  mixed  up  The  mass,  be- 
fore it  is  used,  is  suffered  to  remain  until  it  has 
partially  set,  which  will  require  from  twelve  to 
thirty-six  hoars,  according  to  the  qnnKtf  of  tiie 
mortar.  This  dchy  is  found  to  improve  the 
quality  of  the  concrete.  This  material  depends 
on  the  quality  of  the  mortar  for  its  excuiicu<^ 
It  is  not  otfoi^ter  than  liinpb  hydnnlfa  mortar, 
but  it  is  far  more  economical.  The  gravel,  which 
enters  into  its  composition,  is  used  to  fill  up  the 
voids  between  the  fragments  of  stone,  which 
would  othanriM  bo  iilfad  hf  tho  mottor  dfloo. 
Broken  brick  Tiiriy  be  used  instead  of  fragment 
of  itonc  when  the  latter  oannot  bohod;  or  gmvel 
alone  may  be  used. 

CONOBBTION.  8ee<UuvMik 

CONDITION.  HealthinoM,  strength,  energy, 
fine  appeaittnce  in  a  horse.  Condition  im- 
plies not  merely  plumpness  and  sleekiness,  but 
*>ohadegNo  ol  hi|^ hoolthy  vigoay nt ontMof 


ont  boeoaiiif  ov«r4ktigatd.  fimj  doM  nUk 
respect  to  condition  oiipntlM  oiflier  ia  bad 

grooming  or  in  disease. 

CONDUCTOR  OF  LIGHTNING.  An  iastru- 
neat,  by  meoat  <tf  whioh  ^thor  tiiootoofaioitj  <rf 

the  clouds— the  cause  of  lightning—is  conducted, 
without  explosion,  into  the  earth,  or  the  light- 
ning itself  is  intercepted  and  conducted,  in  a 
partionfar  wtf,  into  tbo  oarib  or  wator,  wiiboat 

injuring  buildings,  ships,  &c.  This  invention  be- 
longs to  Franklin.  While  making  experiments 
on  electricity,  he  observed  that  a  pointed  metal- 
Ifa  wiM^  If  bfong bt  near  an  efaetrifiai  body, 
gradnalljr  diptives  the  ktter  of  ifa  doofelkity  in 
such  a  manner  that  no  sparks  appear.  There- 
fore, as  oloads  are  electrified,  he  thought  that 
they  might  bodcfvlTedof  tiiflirdeotrieity  (which 
is  the  cause  of  lightning  and  of  its  striking),  if  a 
pointed  m<>t,il]ic  rod  were  fasti  ru  d  upon  the 
highest  part  of  a  building,  and  a  wire  carried 
down  from  this  into  the  earth,  so  that  the  efeo- 
tricity  of  the  cloud,  attracted  by  the  point,  might 
He  conductod  into  the  pronnd  Frnnklin's  con- 
jecture proved  to  be  well  founded,  and  oonduo- 
tofft  wore  MOB  after  introdnoed  into  many  oonn- 
tries.  They  at  first  consisted  of  an  iron  rod, 
running  down  the  sidna  of  a  building  into  the 
earth,  whUe  ita  pomt  rose  several  feet  above  the 
building.  Experience,  lliits  far,  tbow*  tbo  best 
construction  of  conductors  to  bo  tlus : — ^The  con- 
ductor consists  of  a  rod  of  iron,  an  inch  thick,  to 
tho  upper  end  of  which  is  attached  a  tapering 
pieoe  of  copper,  8  or  9  iadiei  in  length,  gilded, 
to  prevent  its  rusting.  This  rod  it  fixod  to  the 
highest  part  of  a  buildin  g:,  in  such  a  way  as  to  rise 
at  least  or  6  feet  above  it :  to  this  are  iisstened 
strips  of  copper,  3  or  4  inchea  broad,  and  riveted 
together,  which  must  reach  to  the  earth,  and  be 
carried  into  it  about  a  foot  deep.  Tiic  strips  are 
to  be  carefully  nailed  upon  the  roof  and  against 
the  wall  of  the  building.  The  drst  conductors  in 
Europe  were  enotod  at  Payneshill,  in  England, 
in  17C2,  and  upon  the  steeple  of  St.  James'  church, 
at  Hamburg,  in  Germany,  in  176&.  In  modem 
times,  conductors  have  been  proposed  to  super- 
sede those  formerly  in  use.  Among  them  is  the 
cheap  one  of  Nicolai,  made  of  strips  of  tin.  which 
has  already  been  used ;  for  instance,  at  Lohmcn, 
near  Piroa.  MiUington  says,  "  No  rod  of  iron 
leas  tban  |  off  an  inch  in  diametw,  ihoiild  be 
used,  but  an  inch  will  he  better.  Both  the  upper 
and  lower  ends  should  terminate  in  sharp  points, 
because  eiectnoity  is  known  to  enter  and  to 
faavo  pdnfa  with  kai  Yiobnoe  than  any  other 
shape ;  and  as  the  upper  jwint,  from  its  constant 
exposure  to  all  weathers,  soon  decays,  and  is 
sometimes  melted  by  a  stroke  of  lightning,  it  is 
beat  to  ptotoot  it  bj  fbrmfaig  Hkot  oomo  good 
conducting  substance  that  is  nearly  imperishable, 
and  charcc^al,  solid  plumlmgo  or  black  lead,  and 
the  metal  platinum,  are  best  suited  to  tiiis  pur- 
poae,  tho  laatbdngtiio  bait;  and  at  tbo  quantity 
of  piatinnm  fa  not  naooMarify  fai|%  the  < 
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it  not  gnsi   As  lightnliig  rods  CMUui  b«  pto- 

cured  of  sufEcient  length  in  one  piece,  the  separ- 
ate rods  ought  to  be  welded  together  if  of  iron, 
or  one  length  may  be  screwed  into  another, 
which  method  is  usually  adopted  witfi 
ror^c  and  when  thry  are  made  of  iron,  (that 
metal  being  nsaaiiy  selected  nn  account  of  its 
cheapness,)  the  lower  termination,  and  about 
three  or  ftw  faet  ahove  the  ground  AwM  be 
made  of  copper,  to  prevent  the  decay  and  danger- 
ous consequences  that  might  attend  the  lower 
end  being  rusted  away  and  deficient.  Perfect 
oontiiuiitr  of  the  metallio  rod  is  of  the  highest 
importance;  for  lightning  never  does  damage, 
except  when  it  strikes  an  imperfect  conductor, 
or  has  to  jump  or  pass  from  one  conducting  suh- 
■lanoe  to  another.  If  a  bnikUng  is  vnpvoteoled 
hy  a  metal  rod,  and  happens  to  be  struck  by  a 
flash,  it  is  generally  found  that  the  lightning  first 
strikes  and  melts  any  lead,  oopper,  uron,  or  other 
metal  that  is  in  the  roof;  even  to  the  nails;  from 
thence  it  finds  ite  way  to  bcll-wires,  the  silvering 
of  looking-glasses,  fire-grates,  locks,  bolts,  hinges, 
or  other  articles  of  metal  that  may  be  distributed 
ahoat  the  phwe,  and  If  these  are  separated  by 
dry  timber,  brick  or  stone  woik»  through  which 
the  lightning  must  force  its  way,  it  never  fails  to 
braik  them  asunder  or  shatter  than  to  pieces, 
beeaose  it  is  in  the  effort  to  get  from  one  oon- 
ductor  to  another  that  it  esierts  its  violence." 

CONFECTION.  A  preparation  of  fresh  vege- 
table matter  with  refined  sugar.  In  the  sense  of 
a  oondiment,  prepared  either  t>)  the  domestio 
cook  or  the  profeBsional  confectioner,  it  must  be 
understood  to  have  wide  limits ;  but  in  the  sense 
of  a  pharmaceutical  preparation,  manufaotured 
by  dniggiits  or  by  sim^  parties,  it  must  be 
understood  as  synonymous  with  a  conserve,  or  as 
an  uniform,  bontcn  up  m^'^^  of  sugar  and  such 
fine  portions  of  plants  as  petals,  fruits,  and  juices. 
A  phamttcentieal  conieotion  poseesees  litlie  me- 
dicinal power,  yet  is  an  easy,  agreeable,  and  use- 
ful medium  of  the  exhibition  of  more  nrtivo  sub- 
stances. About  a  dozen  different  kinds  of  oon- 
feotioBS  are  oidsfed5>y  the  pharmacopeias. 

COKFERYJS.  A  laige,  curious,  and  exten- 
sively diffused  group  of  cryptogamous  plants,  of 
the  algse  order.  The  proper  confervas  are  simple, 
tabular,  jointed  algas,  floating  on  the  water  of 
ditches,  pools,  bogs,  springs,  rivers,  lalt  marshes, 

and  the  bori!i:rp  of  thp  sna,  Abniit  f!'^  "pnrip-  rsrf 
enumerated  as  inhabiting  Britain  ;  and  about  80 
other  species  have  been  described.  See  the  ar- 
ticle Aukm. 

OONHLOMERATE.  A  kind  of  rock  consist- 
ing of  water-worn  stones  and  fragments  of  prior 
rocks  held  together  by  a  cement.  It  is  popularly 
called  pnddlng^etone.  It  belongs  geognostically 
to  any  kind  of  sandstone  formation,  but  is  parti- 
cularly abundant  in  the  old  red  sandstone  forma- 
tion ;  and  it  may  be  regarded  as  holding  the  same 
idatioa  to  onUnaxy  landsto&es  which  gtwd 
holds  to  ordinary  sands.  Its  embedded  stmes  and 


rounded  fragoMnts  may  be  of  any  iSm,  from  the 

largest  masses  which  arc  transportable  by  the 
streams  of  rivers  to  the  smallest  pieces  which 
can  be  pronounced  distinct  from  the  granules  uf 
sandetone;  and  its  cementing  matter  may  bear 
any  proportion  fo  the  embedded  stones  and  frag- 
ments, from  a  quantity  composing  much  the 
larger  part  of  the  whole  rock,  to  a  (quantity  barely 
soffldoit  to  hold  the  stones  and  fragments  to-  . 
gether.    Rock  whose  embedded  stones  are  all 
truly  water  worn  constitutes  true  conglomerate ; 
and  rocks  whose  embedded  fragments  arc  angular  . 
and  edgy,  and  allbtd  indieatiens  rather  of  the  ; ' 
violent  explosive  action  of  a  volcano  than  of  the  ' 
gentle  wearing  action  of  an  aqueous  current, 
constitute  breccia.    Conglomerate,  on  a  large  , 
loale,  is  at  preaent  in  the  oonisn  of  hmatkm  at , 
the  mouths  of  some  of  the  rivmiriikii  dnuA  At  ' 
Italian  side  of  the  Alps. 

CONIFERS  A  large  and  most  important  na-  I 
tural  order  of  dendritic  planta.  The  name  conifim  • 
means  cone-bearings  and  aUadss  to  the  genersl  ; 
conical  form  of  their  gymnospermonp  fruit.  This  I 
fruit  or  "  cone,"  encloses  the  naked  seed,  and  ex-  j 
hibilsaamnberof  aea]ee,colIeoledintoacoBieal  1 
otttlint.   The  scales,  in  some  instances,  as  in4he 
pine,  are  hard  and  long ;  in  othprs,  as  in  the 
larch,  are  thin ;  and  in  others,  as  in  the  juniper,  j 
are  so  sncoolent  and  compressed  as  to  ^va  the  '  < 
cone  the  a|ipearanoe  and  the  popular  reputation 
of  a  berry.   All  the  conifenc  secrete  a  terebinta-  . 
ceous  sap ;  and  they  collectively  sustain  the  same 
Und  of  rdation  to  all  the  reiinoas  trses  of  the  I 
world,  which  the  amentacea^  bear  to  tbe  non- 
resinous  trees.   Their  wood  r  n~ists  of  tubular 
vessels  of  nearly  uniform  diameter,  with  occa- 
sional fistnlar  cavities  for  receiving  and  cootain-  I 
ing  the  resinoos  secrations.   Their  branches  are  ' 
produced  from  numerous  buds  on  all  sides  of 
the  stem.  Their  leaves,  in  many  instances,  art 
strictly  needle-shaped,  and,  in  most,  are  linear, 
veinlssB,  and  sharp  -  pointed ;  but,  in  some  in- 
stances, as  in  S'llisburia  adiantiMifr  and  PoJo- 
carptu  euplenii/olia,  they  are  broad  and  curiously 
shaped,  and  have  the  same  kind  of  veining  as 
the  fronds  of  femi. 

Conifenc,  in  the  present  state  of  our  knowledge 
and  classifi^tion  of  them,  comprise  IS  genera, 
and  have,  within  Great  Britain,  about  112  hardy 
species,  about  90  half-tender  or  doabtftdly  hardy  ' 
species,  and     nT  7  dcoiilt-dlv  tender  spfcies.    All  ; 
are  trees  or  shrubs ;  most  are  extensively  diffused 
and  exceedingly  important  forest  trees ;  and  some 
ai«  among  the  tallest  and  most  vdumiaons  trees  j 
in  the  world.   Three  of  the  genera,  the  yew,  the 
cypress,  and  the  ppruce  fir.  have  been  selected  a< 
types  of  subdivisions  of  the  order, — hence  caiied 
Tazinie,  Onpresrime,  and  AUetiBm.  The  genera 
of  the  taxinic  are  taxus,  podocarpus,  schubertia, 
and  ephedra ;  those  of  the  cupressinaj  are  cupre«- 
sus,  thuja,  juniperus,  oallitris,  and  dacrydium ;  i 
and  those  of  the  aUetinm  am  abiei»  pioea,  larix, 
oednu^  pinn^  aniaoariai  altiBgi^  «naain|^iaana,  | 
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and  dammm.  Most  of  the  ofder,  particularly 
the  numeroiu  pines,  the  numerous  fir^,  the  jews, 
the  ojr^eese^  and  the  arbor  vitaos,  are  iahabitants 
of  4li«  northern  parts  of  the  worM;  and  many  of 
then  constitute  immense  forests,  while  some  grow 
wild  nnd  afford  phrlter  and  profit  in  sitnntions 
too  aipiue,  sterile,  or  frigid  to  be  occupied  by  any 
other  kind  of  trees.  The  greater  number  are  ever- 
greens, and  afford,  by  means  of  their  hard|  perns- 
tent,  linear  foliage,  a  hybernal  protection  amidst 
snows  and  tempests  which  would  speedily  exter- 
minate the  more  showy  evergreens  of  the  south. 

The  timber  of  nomwoos  Idnis  of  oonifem, 
under  the  names  of  fir,  pine,  deal,  memel,  red 
cedar,  sandarach  wood,  and  other  dr  signations, 
is  most  extensively  used  in  building  axid  in  many 
'  otlMV  waia,  and  fiirma  alaige  pioportioB of  the 
I  timber  of  coinniercc.   The  resins  and  terebinta- 
[  ceonp  juices  of  many  species  constitute  the  pitch, 
;  tuxpuutines,  Canada  balsam,  and  some  other  simi- 
lar sabatanoes  so  extensively  used  in  the  arts, 
and  occasionally  in  medicine.   The  seeds  of  all 
are  oily ;  and  those  of  four  or  five  epecies  are 
^  eatable ;  but  those  of  the  yew  are  poisonous.  A 
mnnber  of  speoies  have  been  tery  exteetivdy 
and' most  advantageously  employed  in  the  for- 
mation of  the  modern  plantations  of  Britain, — 
particularly  in  those  of  moorlaud  and  mountain- 
ont  Patriots;  and  very  many  of  the  qpecict  form 
fine  ornaments  of  the  park,  and  contribute  laigely 
to  the  achievements  of  landscape-gardening  ; 
whik  a  few,  such  as  the  auracarias,  the  altingias, 
the  onnnlnghamiaS)  SaUAttria  o^^anHfoUa^  and 
some  of  the  rare  and  curious  pines,  are  worthy 
of  a  prominent  place  in  a  select  and  sheltered 
shrubbery  or  in  the  conservatory  and  the  green- 
hoose. 

COXIUM.  See  HsKzoaxind  Abacacra. 
CONNARUS.   A  genua  of  ornamental,  ever- 
green, tropical  shrubs,  of  the  terebinth  order. 
Three  species  of  it,  the  panioled,  Ae  shining,  and 
the  pobescent,  were  introduced  about  20  or  25 
rears  ago  to  Britam ;  and  fmir  rstht  r  species  have 
been  described.  They  have  pinnated,  alternate, 
wist^iiilate  leaves,  and  polypetalous,  whitensol- 
eued,  ten  -  stamened  flowers ;  and  their  seeds 
possess  the  singular  character  of  having  the  em- 
bryo at  the  remote  end  from  the  hiluro.  Three 
genera  of  tmrebinthaoesBr-oonnanis,  onestis,  and 
omphalobium-Hae  usually  daned  together  as  a 
tribe  under  the  name  of  Connaracesc. 
CONOCARPUS.  See  BcTTOM-T&jiE. 
I    CONSEBTATOBT.    A  gUzed  structure  for 
'  I  the  hybemal  or  constant  protection  of  lipdsar  or 
I  half-tender  exotic  plant?.    Tt  ha?  a  crrcat  variety 
of  form  and  destination ;  but,  in  general,  may  be 
regarded  as  in  principle  the  same  thing  for  large 
plimts  which  a  greenhouse  Is  for  small  ones.  See 
the  article  GBr.E.NiiorsE. 
CONSERYE.    See  CoNri-moy. 
CONSTIPATION.   An  axumal's  undue  reten- 
tion or  inqpsiftot  evacuation  of  the  fwMS.  See 
theartide  CoiiimBSk 
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C0KSUMPTI0N,-4cientificaUy  Phthisu  jnO^ 
mcvfjH^.  A  well-known  fatal  disease  of  the  lungs 
of  animals.  It  is  not  very  uncommon  in  the 
horse.  It  ooours  in  that  animal,  sometimes  as  a 
primary  or  ccnstitntional  aJTeotion,  but  more 
generally  as  a  consequence  of  bronchitis,  pleurisy, 
or  pneumonia.  A  horse,  when  attacked  with  it, 
contracts  a  short,  dry  cough,  loses  the  glossiness 
and  iae  condition  of  his  coat,  and  beoomes  easily 
fatigued  by  exertion.  His  pulse  at  first  is  but 
little  affected,  but  afterwards  becomes  quickened, 
comparatively  small,  and  very  easy  of  accelera- 
tion. He  giaduaJfy  losss  appetite,  afterwards 
emits  from  the  nose  a  mixture  of  pus  and  mucus, 
and  eventTially  emits  from  both  no«o  and  month, 
when  coughing,  a  mixture  of  pus,  mucus,  and  coa- 
gulum.  In  the  advanced  stages  ofthe  disease^  the 
purulent  and  clotty  discharge  is  fetid,  the  hair  falls 
off,  and  the  whole  body  is  emaciated ;  and  at  last, 
the  animal  cither  sinks  under  the  hectic  irritation 
or  is  suffbcated  by  aceumulatioas  of  the  coagnlom 
and  pus.  The  virus  of  the  disease  is  a  tubercu- 
lated  state  of  the  lungs ;  in  its  early  stage?,  (he 
tubercle  are  hard,  and  appear,  on  dissection,  like 
small  hardened  masses  in  the  paroiohyma  of  the 
lungs;  bat,  in  its  progress,  they  soften,  secrete 
pxn,  erodo  the  walls  of  the  lungs,  spread  out  into 
ulcers  and  abscesses,  and  oonsnme  piece  by  fiece 
the  substance  of  the  organ,  till  dUier  enough  is 
not  left  for  the  vital  discharge  of  the  pahnoniD 
function,  or  suffocation  takes  place  in  consequence 
of  the  purulent  discharge.  Various  treatment 
Ihr  the  core  of  the  disease  has  been  veoommcnd- 
ed ;  but  the  best  requires  to  be  practised  before 
the  disease  i«  far  ^one,  and  can  never  restore  the 
anim^  to  a  s  uud  or  really  healthy  condition. 
Oonsumptiuu,  m  fact,  either  invariably  kiUs  the 
horse,  or,  when  seemingly  palliated  or  cured,  rsnr 
dcrs  him  unfit  for  the  objects  of  his  existence  as 
a  working  animal;  so  that,  in  an  economical 
view,  it  is  strictly  inenrable. 
Consumption  in  cattle  is  frequently  contracted 

from  a  cause  against  which  all  farrnprs  ought  to 
be  on  their  guard, — ^hereditary  predisposition ; 
and,  as  in  hones*  it  is  often  contracted  also  as  a 
consequenos  of  bronchitis,  pneumonia,  and  other 
affections  of  the  chest.  It  sometimes  exists  for 
a  considerable  period  without  indicating  itself 
by  any  arresting  symptom  ;  and  it  frequently 
exhibits  only  such  symptoms  as  unpractised  ob- 
scrvor?;  are  unable  to  distinguish  from  the  symp- 
toms of  pleurisy,  or  even  from  those  of  pneumonia 
or  bronchitis.  The  earUest  decided  symptom, 
and  indeed  the  guiding  symptom  even  in  an  ad- 
vanced stage  and  in  relapses,  is  a  weak,  hoarse, 
hollow,  painful,  gurgling  cough,  of  so  pecuUar  a 
character  as  to  challenge  for  itself  the  epithet 
phthisical  "  It  is  too  commmi,**  ransrks  Mr. 
Youatt, "  to  gay  carelessly,  and  sometimes  cruelly, 
of  a  human  being, '  That  person  has  a  church- 
yard cough.'  The  prediction  is  too  often  veri- 
fied ;  for  althoui^  it  would  be  difficult  to  describe 
that  coqgh,  there  is  a  chanwter  of  its  own  aboul 
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it wUoh  MUUMk  b«  nittaikm.  likaowttiiN- 

gard  to  cattle.  That  veterinarj  surgeon  is  igno- 
mnt  of  his  profession,  who  doep  not  nt  once,  and 
at  a  distance,  recogmse  the  cough  which,  although 
H  m»7  Boi  pfadfclj  iiittMte  plrtliitd^  belmji  % 
Btate  of  the  lungs  pregnant  with  danger.  How 
many  a  beast  might  the  fanner  save  if  he  would 
be  attentive  to  this !  A  bullock  hooees ;  if  the 
ooimh  ig  MNHiiroas  and  eiMn-,  tlMhuigisBOt  jit 
fatallj  injured.  That  cough,  howeTcr,  must  not 
be  neglected  long.  Tt  tells  of  inflammation ;  it 
is  the  product  of  inHaramation,— «nd  of  inflam- 
matlfi*  that  naj  bt  rilea^jr,  liat  npidly,  diaor- 
ganizing  the  lungs.  The  proidMt  tnan  will  not 
suffer  such  a  cough  to  continue  many  days  with- 
out giving  a  mash  or  a  dose  of  phjsio,  or  per- 
dnoM  bMing  tad  iaiertiBg  a  tetoa.**  Tel 
soundly  economical  conduct  in  reference  to 
phthisis  in  cattle,  is  either  to  prevent  it,  or,  in- 
Maatly  on  its  detection,  to  commence  Cattening 
milijeet  of  it  ftr  ttM  diainUia.  An  <tt  or  a 
cow,  in  the  merely  initial  stages  of  consumption, 
!  "win  fatten  almost  ae  rnpidly  and  perhaps  quite 
as  soundly  as  if  every  organ  were  in  perfect 
kaaUb;  aad  BMBj  «■  aainal  OB  befaig  killed  and 
oat  np  by  the  butoli«r»  proves  to  have  lost,  from 
erosive  wa^tp,  a  Inro^e  p-^rtion  of  its  lungs.  To 
savs  a  phthisical  beast,  therefore,  is  rather  to  pre 
▼vnt  tibe  lo«  of  ito  market  value,  than  to  protect 
or  prolong  its  life. 

Consninption  in  sheep  is  pxceedingly  frequent; 
bttti  in  an  economical  sense,  is  vastly  better  un- 
dontood  tliaa  oonminptioii  in  cattle.  The  ear- 
liest  indication  of  ooosumption  in  sheep  it  very 
generally  mjidr*  the  occasion  of  Trilling  the  animal 
or  sending  it  to  the  butcher ;  so  that  the  disease 
is  seldom  seen  in  its  advanced  stages  or  in  a  fully 
developed  condition.  Ilho  HMUkl  tnatmill  €i 
sheep,  when  suffcrinr^  cntarrh,  is  very  bad,  and 
entails  diseases  of  the  iunL's  n[)  m  a  far  larger 
proportion  of  flocks  than  is  communiy  imagined. 
A  riieep  with  a  fooenfly  oootraelod  ooagb  looea 
neither  flesh  nor  appetite,  and  is  therefore  treated 
a'^  if  he  were  in  perfect  health  ;  he  continues  to 
be  exposed  to  wet  and  cold;  he  is  shorn  at  the 
■ano  tiiiie  ao  tlM  rat  of  tiw  floek,  iHthoiit  lo- 
gard  to  either  the  weather  or  his  own  disorder ; 
and  he.  in  consequence,  passes  almost  as  certainly 
and  rapidly  into  consumption  as  if  his  shepherd 
had  itttoiidod  to  inflict  Ao  diooaae.  Letaiiioie 
rational  method  be  practised;  let  a  riieep,  on 
contracting  a  cold,  be  removed  to  a  sheltered 
•ituation ;  let  him,  if  the  symptoms  be  violent, 
TCoeive  all  the  aidt  to  vooovwy  whioh  hlo  shep- 
herd can  afford ;  and  if  afterward^  and  in  spite 
of  this,  he  exhibit  symptoms  of  consumption,  let 
him  with  all  speed  be  devoted  to  slaughter.  See 
tito  artiolo  OATAaaa^SftniM^t  VelerinaTy  Ah.— 
Bartl^'t  Farriery. ^Tvum  on  the  fforte.—Clater't 
CaUle  Doctor. — Jomma!  ^  f  rhf  R'>ifal  Agrienltural 
Society. —  Whitt**  Vdmnary. — l  ottatt  on  CaOle. 

OONSUMPTION.  Iho  gradnal  onMIement 
and  ofwtnal  waiting  awajaad  death  of  a  plank 


llilsniaathoTiewodlaMasaayoiiatfMtaoiklhM  |' 

as  the  common  or  aggretrit  e  character  of  a  num- 
ber of  diseases.     It  originates  vario«icly  in  t«o  j 
frequent  and  profuse  flowering,  in  bad  pbnting.  ' 
in  moahanioal  damaga  to  Iho  foolfl^  in  povoffty  of 
soil,  in  excessive  drought,  in  severe  and  sudden  ' 
vicissitudes  of  weather,  in  imusiinny  tempestuoua 
winds,  and  probably  in  sumu  uther  causes  e(|ually  ^ 
diilhMt;  and  it  may  bo  toppoood  to  hnvo  a  ?a-  ^ 
riety  in  its  modes  of  action  or  in  its  distinctive 
nosological  characters  corresponding  to  the  va-  ' 
riety  of  theoe  causes.   The  preventive  of  moA  i 
kinds  of  H  is  maniffloUy  good  onltnm  1 

CONTORTION.  The  eflfect  of  the  iiyory  in-  |j 
flicted  on  the  leaves  of  plants  by  the  puncture  of  i ; 
insects,  particularly  of  the  aphides.  The  kmvet  ; 
of  the  poach,  the  apricot,  tho  nootarino,  and  the  j 
apple-troo,  are  very  liable  to  contortion.  Tht 
only  sure  preventive  of  the  evil  is  to  destroy  th# 
little  creatures  which  cause  it.  See  the  artides  j 
Afhis  and  Imnor.  | 

CONTRACT.  Anaggssment  or  ooTenantbe-  ; 
twern  two  or  more  persons,  in  which  each  party  ' 
binds  himself  to  do  or  forbear  some  act,  and  each  j  j 
acqnira  a  tight  to  what  tho  other  pffossini.  | 
Natural  law  requires  that  if  one  person  accepts 
from  another  a  service,  he  should  rende  r  t  o  him  ' 
s  niething  in  return,  whether  this  be  eapressiy  j 
agreed  upon,  or  only  implied  from  tho  natnrosf  } 
the  undertaking.    Mutual  promises  of  futvs  || 
good  offices  also  are  binding,  at  least  by  the  na- 
tural law,  if  one  of  the  ooutraoting  parties  has  .j 
tiMreby  boon  indaoed  to  act;  for,  if  ho  doos not  | , 
receitn  tho  thing  stipoiated  for,  iMSofi^vmmg.  :| 
We  may  go  further,  nnd  ftay,  that  confidence  in 
promises  is  so  essential  to  the  existence  of  social  i 
intercourse  among  men,  Uiat  oven  the  bare  pro-  '  I 
also  of  ono  of  Am  pafttsi,  when  given  and  re-  I ! 
ceived  in  enmest,  that  iR,  with  the  idea  of  its 
bfirifj^  bin  liri;^':,  is  not  entirely  destitute  of  the  i 
force  of  obligation.   In  every  state,  it  will  be  ' 
nooossary  to  retain  tibsoe  ptinoipleo,  sinoo  the 
idea  of  justice  implanted  in  the  human  mind  | 
should  not  be  violated,   Tt  is  the  part  of  ]ctrt*N- 
tion  to  provide  for  special  cases,  to  establish  cer-  | 
tainibnni^andtollz,aeoofdiagtoniiealb«ndod  ! 
upon  experience,  the  effects  of  each  promise ;  also  : 
to  withdraw  from  certain  contracts  their  natural  ' 
obligation^  or  to  determine  this  in  others,  m  , 
whi&  it  is  nooertain  aoooiding  to  natnal  hnr.  ' 
Such  has  been  the  course  of  the  Rmmui  law,  , 
which,  by  its  consistency  and  justice  in  re^rd  | 
to  contracts,  has  obtained,  on  tho  continent  of  '  | 
Europe,  afanool  nnivoBnl  antiMwi^.    In  timt  | 
law,  at  an  early  period,  a  oontraet  in  the  proper  f 
sense  of  the  word,  was  an  agreement  binding  on  |. 
both  parties.   It  was  required  to  be  in  a  deter^  j. 
rainate  form;  and  there  was  an  equally  dster  !• 
roinate  mode  of  impeaching  it.   A  contract  was  !  j 
distinguished  from  a  simple  pact  or  promise ;  uid  j 
it  was  a  fundamental  doctrine,  that  a  simple  pa(^  ' 
wonld  net  entitio  ono  to  maiitein  a  legal  aotisn,  . 
butmoNfytoiaisoanoitfoelionindoftMSk  Tbs  | 
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sense,  is  founded  on  the  circumstance  that  such 
a  legal  relation  is  necessary  for  the  most  simple 
aootal  intercourse,  and  imposes,  according  tu  its 
natvnvocrtaiadiitiM.  TIm  iwmI  rimfla  of  thew 
relatioDB  arise  from  a  positive  act,  aa  the  transfer 
of  a  thing  to  be  retiirnod,  in  which  the  object 
and  extent  of  the  obligation  are  determined  bj 
the  real  bmelltooiitend.  SndhftoontntetaiiiM 
from  delivering  a  thing,  with  or  without  pay ;  as, 
for  instance,. a  deposit  or  a  pawn.  A  determinate 
form  ot  agreement,  however,  is  not  always  neces- 
sary. Civil  ioierooiim  ■Oowi  Miotikw  kind  of 
contracts,  in  which  the  simple  consent  of  the 
parties  gives  ol>li<7ation  to  agreements,  so  that 
they  may  constitute  the  ground  of  an  action. 
Soflli,  uoovdBag  to  tlie  BmiMii  bw^  it  Mle,  hir« 
(aa  well  as  the  lending  of  ftfUng  as  services  done 
for  monpy),  partnership,  an  accepted  commission, 
and  the  contract  for  a  fe«  farm  rent.   To  the 
MMiditioM  BMWMuy  for  <h«  Ibnuilioii  of  »  oon> 
tract  belongs  the  consent  of  the  contracting  par- 
ties.  Accordingly,  when  this  is  wantin;?,  either 
because  the  parties  were  not  capable  ol  taking 
upon  thomielvii  ^  obl|gBiioii  (i«  mbioff^  mad- 
men, imdigilt)^  or  beeMue  tiio  oonittet  hm 
founded  on  an  error  (an  innocent  error  on  the 
side  of  the  party  making  the  mistake,  or  one 
oocttnaned  Vjr  tiie  dooeit  of  the  oth^r  party),  or 
when  the  oagagement  was  extorted  by  force  and 
fear,  there  can  he  no  valid  contract    To  con- 
tracts may  also  be  added  conditions,  which 
either  dday  or  diasolre  them,  and  abo  preoiae 
determinations  of  time,  place,  and  object,  which 
coincide,  at  time?,  with  the  condition.    A  con- 
tract must  be  possible  and  legal,  else  it  is  with- 
out force.  No  one  oaa  bo  obliged  to  nndartako 
what  is  impoiiihl^  or  decidedly  immoiaL  Ai^ 
cordins;  to  the  Roman  law,  it  is  a  matter  of  dis- 
pute, whether  an  obligiation  to  do  something  or 
to  leave  aomelhinif  undone  gives  a  right  to  com- 
pel a  specific  performance,  or  whether  it  gives 
merely  a  claim  to  indoinnification.    The  English 
and  French  laws  have  adopted  the  latter  doc- 
trine. Obligations  resembling  express  oontraots 
arise  if  one  person  does  something  for  another, 
without  the  knowledge  and  df>?ire  of  the  latter; 
80  that  the  latter  is  bound  to  give  a  recompense 
for  what  has  been  thus  ben^dally  done  for  him. 
In  this  ease,  there  is  no  OQnoent  esistingy neither 
is  it  supposed,  but  the  consent  could  not  have 
been  reitised,  or  it  was  not  necessary.   Such  re- 
lations, resembling  express  contracts^  arise  in 
Mses  of  guurdiandiip,  betwosn  guardian  and 
ward,  by  the  receipt  of  money  for  a  non-existing 
debt  by  mi^tako,  the  amount  of  which  ought  to 
be  restored;,  so  by  a  beneficial  perfwmance  of 
aome  bnsinaai  ftr  anothor,  without  any  actnal 
commission  from  him,  where  the  oiroomitaaoes 
raise  a  prwnmption  of  obligntion. 

Thus  tor  the  present  article  refers  to  the  gen- 
ami  diaofy  of  oontaMt^  founded  either  npoB  Bft- 
tnial  juotftBa  or  the  prinoiplea  of  the  ciinl  and 
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of  the  nature  and  obligation  of  contracts  by  the 
common  law  ;  that  is,  by  the  law  which  rcguliites 
tills  subject  in  the  jurisprudence  of  England  and 
Seotknd.  Thaori^nalbMiaof  theeonunonlnw, 
as  to  contracts,  was,  without  doubt,  the  civil  or 
Roman  law ;  but  it  has  undergone  some  modifi- 
cations in  its  inoorporati(Ma  into  our  jurispra- 
denoe.  A  oentraot  nay  be  defined,  in  the  com- 
mon law,  to  be  an  agreement  made  in  one  form, 
between  parties  capable  of  contracting,  for  a  legal 
object  or  purpcee,  and  upon  a  sufficient  oonsid- 
ecatioB.  It  most  be  an  agreement  or  mutual 
bargain,  voluntary,  and  without  force  or  fraud ; 
and  therefore  it  includes;  an  assent  given  Itona 
Jide.  The  notion  of  an  assent  includes  a  physical 
and  moral  power  of  aamating,  and  the  ddibetatt 
and  free  use  of  this  power.  And  this  leads  us  to 
the  consideration  of  the  next  point,  which  is, 
that  it  must  be  between  parties  capable  of  con- 
tracting. Upon  principles  «f  udTtcaal  bw,  an 
infant,  having  no  diaoration  or  moral  povar  of 
perception,  CRnnot  mate  a  contract ;  nor  can  a 
person  who  is  insane  or  mad;  nor  an  idiot,  or 
person  kbonriag  midar  anab  nrntal  ddbility  or 
anoh  aatnaldcfiMta  aa  pvemnt  a  just  exercise  of 
reason.  The  common  law  recoprnisf  s  thpge  prin- 
ciples^ and  therefore  it  treats  as  nullities  all  c<»i- 
traeta  altered  into  by  aoeh  penona;  it  traata  in 
like  manner  contracts  made  by  aged  and  imbecile 
men,  whose  understanding  has  become  ?o  weak 
and  inefi&oient  thai  they  are  liable  to  iiuposition, 
aodoannoiaolwithaxeaaoiiaUiadiietetioa.  In 
respect  to  persons  who  enter  into  oontraots  in  a 
state  of  intoxication,  the  old  law,  with  a  view  to 
deter  men  from  such  practices,  did  not  hold  the 
aontraeta  void,  ao  that  the  party  might  aet  them 
aaide  at  his  own  suit,  upon  the  ground  that  no 
man  should  be  allowed  to  Ftultify  himself,  or 
allesge  his  own  vice  to  excuse  his  non-performance 
of  a  oontraot.  But  diia  principle,  if  it  ia  now 
acted  upon  at  all,  is  received  with  great  modifi- 
cations; and,  if  there  be  any  undue  advantage 
takoi  of  the  party's  situation,  he  will  be  relieved. 
The  oonuBon  kw  indeed  asoms  originally  to  have 
disabled  a  party  who  waa  huaaa  from  avoiding^ 
after  the  recovery  of  his  reason^  any  ooiitract 
made  during  his  insanity ;  partly  upon  the  maxim 
that  no  man  should  be  permitted  to  stultify  him- 
self, and  partly  upon  the  supposed  danger,  in  ad- 
mitting such  defoncea,  nf  overtnmin;:^  deliberato 
and  solemn  contracts.   But  his  legal  representa> 
tives,  after  his  death,  were  always  allowed  to 
avdd  them;  and  whan  ha  has  a  gvaidiaa  a^ 
pointed,  the  guardian  may  avoid  his  contmcts  in 
a  proper  suit ;  so  that  the  doctrine,  if  it  now 
exists  (and  it  has  been  much  questioned),  is  more 
amatterof  Cwmthanof  anbalanaak  In  reapeot 
to  who  shall  be  deemed  infants  or  minors,  the 
law<?  of  every  civilised  country  have  provided  a 
certain  age,  at  which  persons  shall  be  deemed 
eaiMiMo  of  all  aorta  of  oontoaotik  and  fiirafl  nuit* 
poaea  mi  jmu.  The  tine  diffna  in  diflennt 
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different  acts.  By  the  common  law,  all  persons 
Bre  infanta  until  twenty-one  years  of  ape,  and 
then  are  conaidered  as  of  full  age  for  ail  purposes 
whslMtm.  BurtiMMmebwytheagetofinalBt 
and  females  are  different  for  different  purposes. 
A  male  at  fourteen  is  at  years  of  discretion,  and 
may  consent  or  disagree  to  marriage,  may  choose 
Us  gnudiMi,  tnd,  if  hit  diiorafelMi  is  Mtiially 
proved,  he  may  make  a  testament  of  his  personal 
cstaty,  thoagh  not  of  his  Innd'^ ;  at  seventeen,  he 
may  be  an  executor.  A  i«inale  may,  at  seven 
years,  b*  betrothed  in  mtiriage ;  at  nine,  ia  en- 
titled  to  a  dower ;  at  twelve,  may  oomsent  or 
agree  to  marriage;  at  fourteen,  may  choose  a 
guardian;  at  seventeen,  may  be  an  executrix; 
and  ftt  twmtjMMM^  it  of  ftdl  agis  far  all  purposes. 
Both  males  and  females  are  capable  of  making 
contracts  for  nece«fftrics  during  their  minority ; 
bat,  in  general,  other  contracts  do  not  bind  them, 
«Md«M  nuifcilly  tar  their  benefit ;  and,  though 
contracts  made  with  them  cannot  be  avoided  by 
the  other  eit^  :,  the  infants  themselves,  when  they 
i  arrive  at  age,  may  ratify  them ;  for,  as  to  them, 
j  they  are  generally  voidable,  and  not  void.  A 
conCiaot^  too,  must  be  for  some  legal  object  or 
purpose ;  that  is,  for  something  which  the  law 
allows  to  be  done  or  omitted ;  for  it  is  a  general 
priiiei|il0^that  all  contracts  which  are  prohibited 
by  law,  whether  they  invoWa  nonl  torpitnde,  or 
are  mrrclv  prohibited  by  positive  law,  are  void 
and  incapable  of  binding  the  parties.  A  cf  Titract, 
too,  must  have  a  sufficient  consideration  to  sup- 
port it.  OouidcialiMia  ara  aHlMr  valnalila  in 
themselves,  or  p^Q^'d,  A  good  consideration  is 
such  as  flows  from  blood  or  natural  nffpction  be- 
j  tween  near  relations,  such  aa  parent  and  child. 
In  reapeei  to  audi  ««uidMationa,it  may  be  Hdd, 
that  they  are,  as  between  the  parties,  generally 
sufficient  to  support  an  (executed  contract;  that 
is,  a  contract  which  has  comj^ted  its  operation 
by  a  tranafer  of  the  thing,  audi  aa  a  gift  or  grant, 
or  riFsienment  and  delivery  of  a  thing.  But 
where  the  rights  of  third  persons,  stich  as  credi- 
tors, intervene,  such  gifts,  or  grants,  or  assign- 
m«iita»  am  not  always  valid,  aa  againii  them. 
For  a  man  must  be  just  before  he  is  generous. 
But  in  respect  to  good  considerations,  if  the 
contract  is  not  executed,  but  is  a  mere  chose  in 
action,  aneli-aa  »  piemiie  to  pay  money,  or  to  do> 
liver  goods,  or  to  give  a  thing,  such  a  contract 
has  no  legal  oWi^tion,  and  cannot  be  enforced 
in  a  suit,  in  a  court  of  law.  It  is  generally  deemed 
a  Toinatoxy  pimniaa  «r  naked  paet  A  nanable 
oonsidention  ia  one  aiirfng  from,  or  on  account 
0^  money  or  goods  received,  or  serriccs  done,  or 
ether  ocmtracts  of  reciprocal  benefit,  or  marriage, 
or  a  kwa  or  injury,  or  fbrbearanoe  of  right  In 
!  all  such  cases,  if  a  promise  is  made  on  any  of 
I   these  or  the  like  accounts,  it  is  binding  in  law. 

If  A  promises  to  pay  tea  dollars  to  B  for  goods 
\  sold  to  A,  or  aoney  bonowed,  &c.,  it  b  nhSndii^ 
ooBlnet.  8oif  Aprambes  to  pajBadflMdue 
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sue  C,  it  is  a  binding  contract.  80,  if  A  has  done 
an  injury  to  B's  lands  or  goods,  and  pr  mi^es  to 
indemnify  him,  it  is  a  good  contract,  in  all  ch«se  » 
case^thm  is  nmntodlljcf  Interest  er  consid- 
eration—a quid  pro  quo.   But  a  mere  moral  obli- 
gation creates  no  contract;  as  if  A  promise*  ty 
give  a  pauper  his  clothes,  or  to  supply  him  wiiii 
niioiMWBTtfB   Bat  though,  in  generd,  a  oontiael 
is  not  binding,  nnbss  made  upon  a  valuable  con- 
sideration, there  are  certain  forms  in  the  common 
law,  as  there  are  in  the  civil  law,  by  which  a 
party  may  Und  himsalf  without  such  cnnaideen'  • 
tion.   If,  therefore,  A  enter  into  a  written  mbh  ^ 
tract,  under  his  seal,  with  B,  to  pay  him  a  son 
of  money,  or  do  any  other  act,  there  the  common 
hiw  coi^eit  the  deed  of  each  liigh  solsaanity,  4 
that  it  will  hold  it  binding.   It  deems  it  as  im-  ' 
porting  n  ^'aluable  considrrrition.  or  mther  will 
not  sutler  the  contrary  to  be  proved,  and  acts 
upon  the  Bolemnilj  of  tiie  inatniment  as^  of  ilaaK 
of  paramount  obl^jalion.  Vhut  ate  certain  con-  ' 
tracts  ^vhich  the  common  law  requires  to  be  done 
in  a  particular  mode  to  give  them  validity,  and 
therefore  another  requisite  is,  that  tiic  cuutiaii 
must  be  in  due  finn.  fhera  arc  oertain  things,  | : 
which  can  he  conveyed  or  transferred  only  ly  , 
some  written  instrument  or  deed,  such  as  incor- 
poreal hereditaments,  as  rights  of  ways,  ease-  ' 
ments,  4c;  and,  generally  speaking,  luids  eaa 
now  be  granted  only  by  deed.    There  are  ako  j 
many  cases  specially  provided  for  by  statutes,  ia  j 
which  contracts  are  not  binding,  unless  niaeti 
to  writing,  and  signed  by  the  party  or  his  agent  ; 
Amon^  these  arc  contrnct?  for  thr  debts  of  an- 
other, cotitracta  respecting  lands,  and  coQtraias  ■ 
respecting  goods  beyond  a  oertain  value.  Indeed,  | 
nanjr  ef  the  regulation^  here  tefiniMd  to  ns  yait 
of  the  common  law,  are  variously  modified  by  the 
local  iurispriidence,  and  principally  by  statutes 

COiN  T  ilACTS  FOR  WORKS.  The  uaual  owurse 
of  pcocsedingv  when  contraotoia  fot  week  can  he 
obtained,  is  for  the  engineer  to  prepare  his  map 
or  plan  of  the  country,  together  with  a  correct 
profile  or  section  to  scale,  of  the  mt<;nded  work, 
and  to  writo  out  a  i^edBeaticn  or  paiiiealar  ex- 
planatory of  his  drawings  and  plans,  stating  how 
the  work  i"?  to  be  executed,  where  it  is  to  begin, 
— ^pointing  out  where  the  spare  soil  or  rubbish, 
or  material  to  be  ienioind,ls  to  be  deposHcd, 
— ^whcn  the  wwk  is  to  oommmoe,^ — what  time 
will  be  allowed  for  its  completion, — bow  and 
where  it  is  to  be  paid  for, — what  penalty  is  ex- 
pected to  be  incurred  ehonld  the  woric  be  slighted, 
neglected,  or  not  finished  within  the  stated  time, 
'  — whether  the  contractor  is  to  be  kept  fre«  from 
water  should  springs  be  cut  into  in  the  progreas 
of  lus  qMiation^  or  whether  he  is  to  bsar  fail 
own  carriages  or  water-charges, — and  any  other  ^ 
particulars  necessary  to  l>e  known.  Thc-fp  yhrM  . 
and  particulars  are  then  deposited  in  some  hc*x6- 
siUe  place,  as  near  as  poss^  to  where  the  wosk  j 
ii  to  be  petlimncd,er  Ian neii^bcurinf  tenner  > 
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citv.  AdvertiBcments  are  then  inserted  in  news- 
papers, or  otherwise  brought  before  the  notice 
of  the  public,  stating  that  certain  woiicB  are 
qiiired  to  be  done,  the  plans  and  partioaltt  of 
which  are  deposited  for  in«ppction  and  pxfimina- 
tion  at  a  certain  place,  from  some  speci^ed  date 
to  asMther,  and  inviting  all  persong  who  may  be 
willing  to  contract  for  the  exeoatlnk  of  auch 
work,  to  inspect  the  phins,  or  the  ground  itself, 
and  to  send  in  sealed  tenders  to  a  certain  place, 
on  or  before  a  oertdn  daj;  in  wlddi  tbajare  to 
state  the  price  or  conditions  npoa  whtoh  thej 
will  nndortakf  tlio  performance  of  the  work. 

These  tenders  are  opened  hj  a  oonunittee  or 
fomo  antboriaed  penon,  and  tiio  OODHBOn  colli  86 

is  to  let,  or  give  the  work  to  the  lowest  bid- 
der. Notwithstanding  this  is  the  usual  practico. 
it  is  one  that  ought  not  to  be  unlversallj  adopted, 
because  fhe  ability  of  the  conlraotw  to  perform 
the  work,  and  his  responsibility  oof^t  always  to 
be  inqnired  into.  Many  inBtanccB  occur  in  which 
parties,  from  the  hope  of  gain,  will  put  in  tendero, 
without  being  acquainted  with  tiie  nature  of  the 
work,  and  will  tako  oontiaeta  for  its  performance 
at  pric»'='  Irnrcr  than  it  can  pn??ibly  be  doae  for, 
although  they  perhaps  neither  possess  the  neces- 
sary implements,  or  capital  to  pay  their  men,  or 
pn^ride  what  is  neoeaaarf  tor  ite  oxooatioB ;  and, 

rmtwithstanding  they  mnv  frivn  ^iircticf?  under 
bond  for  the  due  pcrf  Tinance  of  what  they  un- 
dertake, yet  when  they  tiad  it  costs  more  than 
fhof  are  to  leoeiva  ftv  it,  or  that  ihoir  operattona 
are  so  unsatisfactory  to  the  engineer  that  he  will 
not  pa<ig  their  accounts  for  payment,  abscond, 
leaving  their  sureties  to  suffer,  or  prove  that  they 
an  not  Napouiblo ;  the  engineer  haa  then  to 
look  out  for  other  persons  to  finish  his  work,  after 
much  delay  and  vexation,  and  perhaps  can  only 
procure  them  at  very  advanced  prices.  The  en- 
gineer, fimn  hia  knowledge  and  ezperieooe,  ought 
to  be  able  to  judge  of  the  value  of  what  he  means 
to  execute,  and  should  be  consulted  as  to  the 
tenders  before  any  one  is  accepted ;  and  he  ought 
not  to  permit  any  tender  to  be  aoeepted  when  lie 
knows  the  price  offered  is  such  a  one  as  will  not 
allow  the  work  to  be  executed  in  a  good  and  sub- 
stantial manner.  Oases  do  sometimes  occnr,  and 
the  anther  has  met  with  them,  in  whioh  able 
and  competent  contractors  having  a  heavy  atodc 
of  mnt<^rials  and  horses,  and  powerful  gangs  of 
men,  whose  operations  may  have  met  with  tem- 
porary suspension  from  nnavoidable  eanaes,  un- 
dertoke  to  do  jobs  at  very  low  prioea  through 
competition,  rather  than  brenk  up  their  estab- 
lisbments,  and  dispose  of  their  stock;  and  in 
sQidi  eaaae.  If  the  oontvaotor  ia  known  to  be  oapa- 
ble  and  responsible,  of  oooiae  the  engineer  is 
bnund  to  give  his  employer  the  advantage  aris- 
ing from  the  circumstances ;  bat  in  general  he 
cannot  be  too  oaiefol  abont  tiie  obaraoter  and 
responsibility  of  hia  eonteaotor.  Persons  who 
undertake  larpc  contracts  for  earth-work,  as  well 
as  their  workmen,  have  obtained  the  name  of 


!  Xavigaton,  from  the  circumstance  of  their  work 
having  in  general  some  connexion  with  the  for- 
matfam  of  inland  canals,  docks,  and  rivers,  or 
other  access*  rii  f-  li.  navigation. — Jfillinffton. 

r^ONTRAJERVA,— botanically  DortUnia  Con^ 
trajerva.  A  tender,  evergreen,  medicinal,  herba- 
ceous pUnt,  of  tiie  nettle  tribe.  It  is  a  native  of 
Peru,  Mexico,  and  the  West  Indies,  and  was  in- 
troduced to  the  hothouses  of  Britain  abont  the 
middle  of  last  o«itury.  Its  root  is  fusiform, 
knotty,  braaehinf  ,  brown  withont,  and  wbitiah 
within;  its  leaves  are  radical,  petiolate,  about 
four  inches  If  nt^,  about  four  inches  broad,  irregn- 
lar-shi^ed,  and  deeply  laciniated;  and  its  firucti- 
fieation  ia  prodnoed  on  nttal  ataBca  or  aoapes 
about  4  or  6  inches  high,  and  oomprises  a  fleshy, 
plaeenta  like  receptacle,  abo?it  an  inch  long,  and 
three-fourths  of  an  inch  broad,  and  a  number  of 
very  small,  green,  scarcely  conspicuous  flowers, 
packed  closely  together,  and  covering  the  whole 
disc  nf  the  receptacle.  The  root  is  the  part  used 
in  medicine ;  it  retains  its  virtues  when  dried 
and  pulverized,  and  surrenders  them  to  either 
alcohol  or  water ;  it  has  a  warm,  bitterish  taste, 
and  acts  as  a  sudorific  and  a  tonic ;  and  it  is  cm- 
ployed  in  chronic  rheumatism,  atonic  gout,  dy- 
sentery, difficult  dentition,  and  several  kinds  of 
fef«m^^Oontn^|em  or  Oontrayerba  ia  alao  the 
name  of  a  tender,  medicinal  bicnnal  plant,  of  the 
i  sunflfnror  division  of  the  composite  order.  This 
plant  la  called  by  some  botanists  Flavaria  Con- 
trmfttiot  and  by  othera  IfUtaria  Cbnlragwria.  It 
was  introduced  to  Britain  from  Peru,  near  the 
close  of  last  century.  It  has  a  height  of  abont 
20  inches,  and  carries  a  yellow  flower  in  the  lat- 
ter part  of  aammer  and  early  part  of  antnnuL, 

CONTUSION.  SeeBatTisa. 

CONVALLARIA.    See  Lilt  or  thb  VAiMf, 

CONYOLVULUS.  See  BiifPWSEn. 

OONTBTANOB,  ia  kw.  The  tranaftr  of  the 
title  to  lands  or  heraffitmnsttti.  There  are  dif- 
ferent kinds  of  conveyance  at  common  kw ;  as 
by  feofiment  and  livery,  that  is,  making  a  deed 
of  the  land  in  foe,  and  putting  the  grantee  into 
possession ;  by  fcawand  release,  that  is,  gnntiog 
a  term  of  years,  or  other  limited  right  of  possee- 
sion  of  the  land,  and  then  relinquishing  the  re- 
mainder to  the  liiata,  after  he  hu  taken  poiaea* 
iko ;  by  grant,  which  was  first  used  in  regard  to 
incorporeal  hereditament,  such  as  the  right  of  re> 
oeiving  a  certain  perpetual  rent,  or  appointing  a 
clergyman  to  a  partieiilar  ehnrch,  whtte  no  livery 
of  seizin  and  actual  possession  could  be  given,  but 
was  subsequently  applied  to  corporeal  herediti^ 
ments ;  or,  finally,  by  bargain  and  sale,  which  ia, 
in  fact,  aspeeieaofgiant.  Bnoh  wwe  the  modea 
of  conveyance  by  the  common  law ;  bat  the  in- 
troduction  of  TiRpR  and  triTsts  made  a  gr^t  revo- 
lution in  the  modes  of  conveyance  in  England. 
The  foofliuent  to  naaa  waa  first  ntrodnoed,  whor^ 
by  the  fee  of  the  land  was  granted  to  one  person, 
for  the  use  or  benefit  of  another.  The  statute  of 
S7^  fleniy  YIU.,  was  passed  to  prevent  this 
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BpedM  of  conwjince,  hj  enacting,  that,  wlMt«  It 
was  mads,  the  ftt  ihoiUd  ptM  to  the  person  for 

vrhoM  beneHt  the  grant  was  made,  so  th&t  the 
effect  ahoold  be  the  same  a«  if  the  oonvejance 
bad  bMB  mtde  to  Iiim  dinolfy.  to  evude  Ait 
■tetnto  tnuto  wwe  invented,  wherebj  the  land 
was  conveyed  to  one,  for  the  use  of  another,  in 
trust  for  a  third ;  and  the  courts,  ^Touring  this 
•vmIoii  of  iha  stetnto,  htld  thftl»  in  raoh  oase, 
the  fee  would  pa  ^  t  the  second,  to  be  held  for 
tho  n^p.  nnd  benefit  of  the  third  ;  thus  effecting, 
by  the  intervention  of  anotheir  party  to  the  con- 
veyance, what  the  ttetttto  wm  intMidad  to  pre- 
vent Vhk  ooitti^fiiiM  ha*  fiodored  <1m  sjstera 
of  conveyanoiiig  vety  inlrieate  and  ooaipliotcd 
in  EngUad. 

CONTZA.   Bee  FtMMMun. 

COOP.  A  pen,  or  MbaU  covered  enclosure,  for 
confining  and  feedinj^  poultry,  lambs,  or  other 
small  domestic  animals ;  also  a  cart  or  tumbrel 
•o  onolosed  as  to  vetiuik  the  partidea  of  tand, 
grain,  or  any  similarly  formed  material. 

COPAIBA,  or  Capivi, — botanlcallv  Covaif^ra. 
A  genus  of  balsamiferous,  medicinal,  evergreen, 
tropical  trees,  of  the  cssaalpinia  divirion  of  the 
lagaminoiit  order.  Two  species,  C.  oj^ncdu  and 
C.  qm'anfvsht^  have  been  introduced  to  British 
hothouses ;  and  twelve  other  species  have  been  de- 
scribed. Almost  all  the  species  yield  the  copaiba 
baltam  of  the  drof-ahop ;  a  species  called  C.  mtd- 
iy'i/^a,  which  grows  wild  in  Para,  yioM?  it  in 
largest  quantity ;  and  the  officinal  species,  on  ac- 
count of  its  being  best  known  in  Britain,  may  be 
briefly  notloed  as  th«  moat  toilaUe  specimen  of 
the  genus.  C.  oficinalu  a  native  of  the  Span- 
ish West  Inflip5  and  tropical  South  America;  it 
particularly  abuuuds  in  the  woods  of  Carthagena 
and  of  iooM  parto  ot  Brad;  aad  it  was  intro- 
duced to  Britain  in  1774.  Its  stem  is  clothed 
with  a  bro^rnisb.  nf»h-c<»lf>nred  bark,  brnnchc^  at 
the  top,  and  usuaUy  attains  a  height  uf  about  30 
M;  ito  laniM  aro  pinnatod  and  large^  and  oon- 
sist  of  four  pairs  of  folioles  and  a  terminating 
odd  one ;  its  folioles  are  petiolate.  alternate  ovRt«». 
pointed,  ferruginous,  entire,  shining,  and  two  or 
three  ioohea  long;  ita  iowors  lum  •  widto  ool* 
our,  and  am  produced  in  stiff,  spreading,  termi- 
nal racemes ;  and  its  pods  are  oval  and  two-valved, 
each  containing  a  single  egg-shaped  seed.  The 
oopaibn  balsam  of  oonmeroe  is  oUaiaad  by 
wounding  or  boring  the  trees  to  the  pith ;  it  flows 
out  clear  and  limpid,  and  afterwards  becomes 
thickish  and  yellowisii  by  keeping ;  and  it  is  im- 
ported ftoas  Btaail  to  Britain  in  snaall  sasksb 
When  gsnnine,  it  has  n  Hot,  Utttfisb,  nauseous 
ta^te,  a  peculiar  but  agreeable  odour,  and  a  pale 
golden  yellow  colour ;  and  when  kept  w«ll  corked 
in  botlisi^  it  has  tiis  ooasistsney  of  n  thiflUsh 
oil,  bnt  whsn  ozpoeed  in  a  sonsnrfant  thin 
Btrtitnm  to  the  air,  it  gradually  becomes  m  dry, 
solid,  and  brittle  as  resin.  In  chemical  constitu- 
tion, it  Imm  n  much  dossr  rsktim  to  the  turpen- 
tines than  to  most  «tfthabdsaau.  Batitisn- 
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oeedingly  often  adnltonted  with  rapt  oS,  with 
castor  oU,  or  with  a  mixture  of  oil  and  maslicll^ 

and  cannot,  without  difficulty,  be  obtained  gena- 
ine.  Copaiba  balsam  is  diuretic,  stimnhitiaifc 
and  ^ntly  aperient ;  it  is  ssrfiossldn  in  luBaMr> 
rhoidal  aAotiions,  and  has  been  resBMonded  in 
pulmonary  complaints :  nnd  it  is  very  extensively 
employed  in  several  diseases  of  the  fensntivt  . 
organs.  It  nii^t  he  of  n««h  servleo  aa  n  cntds 
medicine ;  but  is  hindered  from  coming  into  gen- 
eral use  by  its  dearth  and  its  very  freqtient  adul- 
teration. In  oases  where  it  ought  to  be  ca- 
ployed,  most  Tsterinary  surgeons  use  aaaMOSB- 
mon  diuretic. 

OoPAL.    A  rcmnrkn^ile  resin,  extensively  njied 
in  the  arts.   It  is  the  produce  of  a  hardy,  ded-  i 
duous,  ornamental  riinib,  of  the  sttOMioh  gom^  | 
— Rhus  copallina.    This  shrub  is  a  native  of  I 
North  America,  and  wns  introduced  to  Britaia 
in  the  latter  part  of  the  17th  century.    Its  stem 
and  branches  are  covered  with  n  smooth  brown  | , 
bark,  and  asnaOy  attain  a  height  of  abont  6  fMt;  '  j 
its  Irnves  are  pinnated,  beautifully  nmnged.  and 
most  handsome  in  appearance,— each  having  foar 
or  five  pairs  of  folioles,  a  terminating  lentiscular  ] 
odd  one,  and  a  memlnnno  or  wing  on  eadi  nde  : 
of  the  f )liolcf;  running  fmm  pair  to  pair;  its  fo-  .| 
Holes  are  small,  ^reen,  and  shining ;  ami  its  flow, 
ers  have  a  greenish-yellow  colour,  grow  in  large 
loose  panicles,  appear  in  Angaat      Beptiertit,  'I 
and  make  but  an  incon^piniouB  fij»iire.    There-  ' 
sin  obtained  from  this  shrub  exists  in  smooth,  | 
brittle,  tranaculent,  roundish,  small  manfios,  has  j » 
Uttie  tasto  and  sssrssiy  any  odonr,  is  flHihlehy  , 
heat,  inflammable  by  ignition,  insoluble  in  wat^r.  ' ' 
very  sparingly  soluble  in  alcohol,  and  fully  soluble 
m  sulphuric  ether  and  some  essential  oila.    It  is  >  i 
the  eharaeterisUn  higrsdSsn*  of  tika  wslUcsevn  {. 
copal  varnish. — an  article  requiring  operoee  and  .1 
careful  manufacture,  but  distin(rui«hod  f'^r  the 
brilliance,  durability,  hardness,  and  resistance  of  ; 
its  eaqidiito  polish. 

COPPER.  A  well-known  metal,  of  a  red  col- 
our, with  a  tins;e  of  yellow,  having  considerable 
lustre,  but  liable  to  tarnish  and  rust  from  expo-  : 
snrstothsair.  It  is  nodentsfy  hard,  and  fcss 
considerable  ductility  and  malleability.  Ito  19s- 
cific  gravity  is  8- 78  It  has  a  sensible  odour, 
eapedaUy  when  heated  or  rubbed,  a  styptic,  nn- 

animals.  Copper  melts  at  a  full  white  heat,  and, 
by  slow  cooling,  may  be  crystallLted.  It  suffers 
oxidation  at  a  lower  temperature  from  the  action 
of  tiie  air,  thin  soalss  of  oxide  teming  on  ito  sar- 
face  when  it  is  helped  to  redness.  At  a  hitter  , 
heat,  it  burns  with  a  green  flame.  F^p^jre  to 
air  and  humidity,  at  the  natural  temperatures, 
oonverts  it  into  n  grsen  ms^  wliidk  la  Hm  «dda 
combined  with  a  portion  of  oaifaouo  add*  | 

There  are  two  oxides  of  copper.  The  protoxide 
is  of  a  red  colour,  and  occurs  native,  in  the  form  | 
of  eotoedna  cryitoli,  in  thn  ohisa  of 
It  is 
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of  roeteUie  copper,  in  a  state  of  fine  division, 
with  80  parts  of  the  peroxide,  and  heating  the 
mixture  to  redness  in  a  close  vessel ;  or  hy  b  il- 
iag  a  solution  of  the  acetate  of  copper  with  sugar, 
frhflu  the  peroxide  is  gradually  deoxidized,  and 
sabridet  M  a  Md  powder.  It  tffnriutt  <tf  one 
atom,  or  proportional,  of  copper,  R4,  and  one  of 
oxygen,  8,  =  72.  The  sulphuric,  muriatic,  and 
probablj  teveral  other  adds,  form  with  it  salts, 
which,  far  the  most  part,  are  odourless.  On  ex- 
posure to  the  air.  they  attract  oxjgen,  and  are 
rapidly  converted  into  per-gnlts  The  peroxide 
of  copper  is  also  found  native,  uud  may  be  pre- 
psrsd  artifieiilfy  Iqr  wloiniiig  metelUo  ooppw,  by 
precipitation  from  the  per^salts  of  copper,  by 
means  of  pure  potash,  or  by  heating  the  nitrate 
of  copper  to  redness.  It  is  composed  of  one  atom 
sfsoppcvt  Ml  and  two  of  ocygan,  16^9580.  Itv»- 
riea  in  colour  from  a  dark-brown  to  a  bluish- 
black,  is  insoluble  in  water,  and  does  not  affect 
the  vegetable  blue  colours.  It  undergoes  no 
ohiagt  by  IiMt  tloat^  l»t  ii  vsaifly  MdoMd  to 
the  metallic  state  by  heat  and  combustible  mat> 
ter.  It  combines  with  nearly  all  the  acids,  and 
most  of  its  salts  have  a  green  or  blue  tint.  It  is 
solaUe,  likowiio,  im  aiDDOiiia,  fbrmingirMi  it » 
deep  blue  solution — a  property  by  which  the  per- 
oxide of  copper  is  distingtiiahable  from  aU  other 
•obstanoes.  Metallic  copper  is  oxidated  and  dis- 
soItmL  by  the  gretter  aoinbor  of  the  tfllds,  and 
fams  with  them,  in  general,  soluble  and  crystal- 
liiablc  ssilta.  Sulphuric  acid,  eithi^r  cnncfntrated 
or  diluted,  oxidates  it,  and  combines  with  the 
peroxide,  especially  ir^uo  taristed  by  hoat.  Tbt 
lolntion  is  of  a  blue  <X)lour,  and,  when  evaporated, 
sfibrdi>  crystals  in  the  form  of  rhomboidal  prisms. 
This  salt  is  the  Uu<  vitriol  of  commerce,  and  ia 
unnJly  obtuned,  oithor  by  mpoatiofc  of  the 
Bolation  of  it,  ftRnod  by  the  iaMtntioB  of  «et«r 

thrnnph  copper  mines,  or  by  exp«>«.Tirc  of  piil- 
pburet  of  oopper  to  the  aatiMi  of  air  and  humi- 
dity, QB^  1h«  tttlphttr  it  onvertod  into  mlphn- 
ric  acid,  and  the  metal  is  osidblod  and  OOmbined 
with  it.  Nitric  acid  acts  on  copper  with  great 
energy,  the  metal  attracting  a  portion  of  its 
oxygen,  nitrio  oxide  gas  being  disengaged,  and 
the  oxide  combtnlng  with  the  remaining  aeidi 
The  solution,  whi  n  ovnpnmted,  affords  prismatio 
crystals,  of  a  deep  green  culuur,  deliquescent,  and 
essily  soluble  in  water.  From  the  fociUty  with 
wbidi  it  parts  with  o^rgen,  It  aefta  with  onecgy 
on  several  subatanoes.  THtis  it  dntnnates  when 
struck  with  phosphorus,  and  it  burns  several  of 
the  metals.  If  wrapped  in  tinfoil,  the  tin  is  oxi- 
dsted  with  iHoh  npMityaato  be  aMendad  with 
inflammation.  Muriatic  acid  dissolves  copper 
slowly,  when  the  air  is  admitted :  if  it  is  exclndcd, 
the  aotioD  is  very  inooosiderable,  unless  heat  is 
appHad.  The  eotatton  iaof  »  ilne  gfwa  oole«r, 
and,  by  evaporation,  slender  prismatic  crystals 
are  obtained,  which  aro  diliqupscent,  and  very  so- 
luble in  water.  The  combinations  of  peroxide  of 
aoppar  with  phoipheri^  oariNniflj,  aad 


acids,  are  effected  by  adding  to  a  solnticii  vi  id* 
trate  or  sulphate  of  ooppor  a  sdution  of  a  nratial 

palt,  containing  the  acid  with  which  the  copper 
is  designed  to  be  combined.  Copper  is  slowly 
oxidated  by  a  number  of  weaker  acids,  as  by  some 
vegetable  joieee,  when  acted  on  by  them  with  the 
admifpion  of  air.  Acrtic  acid,  or  vinegar,  in  par- 
ticular, forms  an  important  compound  with  the 
oxide  of  oopper.  To  obtain  it,  copper  plates  are 
ezpoasd  to  the  ftmee  of  vinegar.  Aomstissoon 
formed  of  a  creea  osloor,  whidk  la  thevm^^ 

of  cnTtininrco. 

Ail  the  salts  of  oopper  are  decomposed  by  the 
aUcattea  and  eartha.  Poteah,  aoda,  and  the  alkft- 

line  earths,  throw  down  precipitates,  which  are 
of  varifiT!<?  shades  of  green  or  blue,  according  to 
the  quantity  of  alkali  added,  the  colour  bdng 
green  if  a  mmII  quaaMty  k  added,  aod  beeoadng 
blue  from  a  larger  quantity.  These  precipitates 
are  8ub-aalt«,  the  alkali  attracting  the  prentcr 
portion  of  the  acid,  but  the  oxide  precipitated 
atitt  TCtainlBg  a  poirtioii  of  the  aoid  eonUned 
with  it.  The  action  of  ammonia  upon  the  salts 
of  copper  is  more  remarkable.  It  first  abstracts 
a  portion  of  the  acid,  and  throws  down  a  green 
Uae  precipitate,  whldi  if  %  aalMalt;  bnt^ 
when  added  in  larger  quantity,  it  redissolves  this 
precipitate,  and  forme  a  transparent  solution  of 
a  very  deep-blue  colour,  which,  whan  evaporated, 
affords  fine  blue  erystals.  A  triple  ooai  pound, 
used  in  medioine  under  the  name  of  ammoniwrtt 
of  copjyr.  is  prepared  by  triturating  together  two 
parts  of  sulphate  of  oopper  with  one  part  of  oar* 


the  mutual  acUott  ctf  the  two  lalta,  the  oailK>nio 

ncid  being  di?en(T(\^od  with  effervescence,  and 
the  triple  compound  of  sulphuric  acid,  oxide  of 
copper,  and  ammonia,  being  ohtalaad  of  a  deep 
violet-blue  colour.  Copper  is  precipitated  in  its 
metallic  state,  from  its  fjnliTip  solutions,  by  sine 
and  iron ;  either  of  these  metals  attracting  the 
oxygen  wliioh  Bervaa  a§  the  medlciwi  of  Ita  ndoB 
with  the  acid  of  the  aofaition.  Its  oxide  to  pre- 
cipitated by  albumen,  and  the  precipitnte  i-^  al-  ' 
most  inert ;  henoe  the  whites  of  eggs  have  been  | 
leoommendad  aa  an  antidola  to  the  pc^oMooi  | 
Mlta  of  eopper.p-The  best  mode  of  detecting  oop- 
per, when  gn^ipr-cted  to  be  present  in  mixed  fluids, 
is  by  sulphuretted  hydrogen.  The  sulphuret, 
after  being  collected,  should  be  placed  on  a  piece 
of  porodMn,  and  digested  in  a  few  drops  of  nitrio 
acid.  A  sti'phritc  of  c^pprr  is  formrd,  which, 
when  evaporated  to  dryness,  strikes  the  charac- 
teristie  deep  blue,  on  the  addition  of  a  drop  of 
ammonia >  '43appar  and  sniphnr  unite  by  fttrien, 
the  combination  being  attendrd  with  the  evolu- 
tion of  heat  and  light.  A  hi  sulphuret  of  copper 
also  exists  in  copper  pyrites.  Oopper  combines 
wUhngiMimmbaref  thenetaliiiyAttion.  It 
communicates  hardness  to  gold  and  silver,  with- 
out much  impairing  their  ductility,  or  debasing 
their  colour,  when  in  small  proportion ;  hence  it 
ia  eaq[>loyed  in  the  itaadard  alleya  of  theae  melali^ 
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dMt  9t  gold  oontojning  OB^twelfbh,  that  of  silver 

one-sixtccnth  of  the  mass.  With  platina,  it 
forms  an  alloy,  ductile,  and  eusceptible  of  a  tine 
poliah.  With  tin^  it  forms  seTeral  rahiable  al- 
lajt,  wUdi  «•  dnmotariMd  by  tlMir  •oaora»> 
ness. 

Th<*  piilphnrets  arc  the  ores  from  which  copper 
ie  usuaiijr  extracted.  The  ore  la  roasted  hj  a  low 
lieiAk  ia  ft  flinttoe  with  wbloh  ioei  u*  ooBDwtod, 
in  which  the  sulphur  that  is  volatilized  is  collec- 
ted. The  remainiDg  ore  is  then  smelted  in  con- 
tact  with  the  fueL  The  iron  present  in  the  ore, 
mi  being  m  eadlj  radnoed  or  ftusd  m  tbe  cop- 
per, remains  in  the  scoria,  while  the  copper  is 
run  out.  It  often  requires  repeated  fusiong,  and, 
even  after  these,  it  may  be  stili  alloyed  with  por- 
tions of  metals  whioh  are  not  volatUe,  and  are  «f 
eei^f  fiueott.  Henoe  the  copper  of  commerce  is 
never  altogether  pure,  but  generally  contains  a 
little  lead,  and  a  smaller  portion  of  antimony. 
The  ottboBfttee  «f  copper  ndneed  by  fusion,  in 
contact  with  the  fuel,  afford  a  purer  copper,  as 
doee  also  the  solution  of  sulphate  of  copper  which 
is  met  with  in  some  mines,  the  copper  being  pre- 
cipitated in  its  metilUe  etnte,  by  immnring  iron 
in  the  solvtien.  The  prediMtate  wbidk  ii  tlivi 
formed  is  afterwards  fu?e<i 

Copper,  being  ductile  and  easily  wrought,  is 
applied  to  many  neefiU  purpooei.  It  ii  Innned 
into  thin  sheets  by  being  hented  In  ft  Itamioe, 

and  subjected  in  pressure  between  iron  rollers. 
These  sheets  being  both  ductile  and  durable,  are 
applied  to  a  variety  of  usee,  sodi  ae  the  liieatii* 
ing  of  the  bottixnt  of  ibipi^  the  covering  of  roofs 
and  domes,  the  con^ructing  of  boilers  and  stills 
of  a  large  size,  &o.  Copper  is  also  fabricated 
into  a  variety  of  housoliold  utensils,  the  use  of 
which,  however,  for  preparing  or  preserving  ar- 
ticles of  food,  is  by  no  means  free  from  danger, 
on  account  of  the  oxidizement  to  which  copper  is 
liable.  It  has  been  attempted  to  obviate  this 
danger  by  tiaaiagtheooiiper,  ae  ftbofe  desoribed. 
This  method  rtibwct"'.  the  purpose  as  long  as  the 
coating  of  tin  remains  entire.  Copper  may  be 
forged  into  any  shape,  but  will  not  bear  more 
thaii  ft  red  lieat,  and,  of  eowne^  wqniwe  to  be 
heated  often.  The  bottoms  of  large  boilers  are 
frequently  forged  with  a  larpe  hiiinmer  worked 
by  machinery.  The  bolts  oi  copper  used  for 
shipe,  end  other  pttrpooee,  km  eUbar  mtde  by 
the  hammer,  or  cast  into  shapes,  and  rolled.  The 
copper  cylinders  used  in  calico  printing  are  either 
cast  solid  upon  an  iron  axis,  or  are  cast  hoiiuw, 
and  fitted  upon  the  adi.  The  whole  it  nller- 
wiidi  turned,  to  render  the  sur&ce  true. 

COPPERAS,  or  Grbe5  VrTRior,  A  mineral 
iubstanoe,  Aurmed  by  the  decomposition  of  py- 
riteebythemoietoreoftfwfttmosphere.  Iteod- 
our  is  bright  green,  and  ite  tMte  very  astringent. 
A  solution  of  it  in  water,  dropped  on  oak  bark, 
instantly  prodaces  a  black  spot.  Copperas  is 
ooeedanally  finind  in  grottoes,  caverns,  the  gal- 
lotiee  of  iniaei^  and  other  plnoee,  It  in  in  mndh 


request  with  djert,  tazmers,  and  the  roaan&e- 

turers  of  ink,  and,  for  their  use,  is  artifici£Ir 
prepared  from  pyrites.  This  mineral  beisf 
moistened  and  exposed  to  the  air,  a  crust  is 
Ibmiod  upon  it,  widoh  ie  ftflerwarde  dianbed  b 

water :  from  this  the  crystals  of  vitriol  are  obtiic 
ed  by  cvnporntion.    The  principal  use  of  gttea 
vitriol  is  lu  dyeing  woollen  artidea,  bats,  4c., 
Uadt  ItlithebMtoofink,eiidiflittedintbt 

manufacture  of  Prussian  blue.  If  it  be  redaced 
to  powder  by  the  action  of  fire  in  a  cnicible,  and 
mixed  with  powder  of  galk,  it  iuruiB  a  dry,  fcsU 
able  ink. 

COPPICE,  or  CopSK.  A  natural  wood  of  sbooU 
and  shrubby  trees,  periodically  cut,  and  prterent- 
ed  from  rising  to  the  proper  height  of  timber- 
tnoi.  It  hae  the  iMno  origin,  oomiatB  of  the 
OMM  plaati^MA  poanMoee  essentially  the  mmt 
character  as  a  grove,— only  that,  while  the  latter 
matures  its  trees,  the  coppice  is  always  retained 
in  the  condition  of  dmbbineai  nnd  nnderwood; 
it  originatee  in  dttier  nfttnral  or  artificial  sow- 
Ing,  and  is,  in  no  instance,  a  plantation  ,  it  may 
be  of  any  extent,  from  half  an  acre  to  many 
tpwe  nyee;  and  if  nt  any  ttm  ft  bn  Ainod 
and  oeaae  to  bo  vat,  it  rieoi  ont  of  its  proper 
character  a<;  a  oc^ppiee^  and  awiinea  tho  dnnao* 
ter  of  a  grove. 

Many  ooppiooB  anaown  andmaintaiiiediBfaifa 
and  [dnaiiiiTi  gimwnda  aa  el^ects  of  ornament  sad 
covers  for  game;  and  in  such  situations,  vrhen 
judiciously  laid  out,  and  when  planned  with 
tasteftd  refisrenoe  to  the  toning  of  ft  whole  lan^ 
scape,  they  appear  to  great  advantage,  and  fora 
a  powerful  n.nd  agreeable  foil  to  neighbourinir 
groves.  Coppices  on  swelling  isles  and  intricate 
promontories  of  fresh-water  lakes  and  marine 
hkeo,  Imve,  In  aaany  inetaiioes,  a  better  effect, 
because  more  in  Frrnmctry  with  the  other  fea- 
tures of  the  scene,  than  masses  of  taller  wood ; 
and  mimic  or  miniature  coppices  are  admirably 
adapted,enpriaei|dee  of  both  eooaoaiyandbeanty, 
to  occupy  small  comers  and  broken  spots  in  ara- 
ble field?,  occasioned  by  the  operations  of  mining 
or  quarrying,  or  to  cover  broken,  ruggtd,  and 
impraoticabla  banka  of  hdeea  and  tivani  Bat 
the  principal  coppices  of  Britain  arc  maintained 
and  in  many  instances  were  orifrinsted,  for  thr 
express  purpose  of  furnishing  by  their  produce  a 
profitabia  fetvm  to  laadloider tenant;  and  meh 
of  these  as  are  on  dry  eoilB,  usually  consist  of  oak, 
haael,  and  chestnut, — such  as  are  on  medium 
sdii^  of  maple,  ash,  and  birch, — such  as  are  on 
wet  aoih^  of  wiHofwand  alderr-«nd  aaah  aa  han 
been  ill  minngod  or  are  oa  wfed  soils,  of  a  eoo- 
siderable  diventty  of  tree?  in  both  timber  ind 
habit.  Ci^ipiooe  for  proht,  m  some  districts  «t 
England,  aia  majntaiaod  in  etiietly  coppice  «»- 
dition,  or  kept  entirely  free  from  full-gro«ing 
trees;  and,  by  being  thoronc^hly  ?w(  pt  at  every 
periodical  cutting,  are  supposed  to  yield  a  laiger 
ronnBCeatiflii,  in  the  aggregate  of  ycan^  ttan  if 
th^conlainadftiniztiiiaoftaUtncii  Onaeon- 
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1   sidrntion     maiateining  tli«ie  is,  '*tiMt  matSi 

!    ^ains  and  quicker  returns  make  the  dealer  rich, 
i    while  long  credit  niins  him     and  another,  of  far 
j   higher  power,  though  necessarily  of  limited  local 
range,  if  the  vioinitjr  of  %  ooostent  and  good 
^  market  for  coppice  produce.    But  coppices  for 
profit  in  most  parts  of  Enfrl^ful  and  gcncrallj  in 
.   Scotland,  are  the  underwoods  of  thin  grores ;  or 
rather  what  are  oomtnonly  calted  ooppioea,  are 
]  mixed  woods  of  various  sizes  and  conditions  of 
plants,  from  the  shrub,  the  Kiplin^r  and  the  shoot- 
^    ing  stool  to  the  massive  and  loitj  lull-grown  tree. 

The  meet  eommon  articles  obtained  or  maatiAM}- 
I  \  tared  from  a  thorough  coppice  are  ash-hoops, 
i  hop-poles,  gate-hurdles,  and  eheep-hurdlt  s  ;  but 
.  1  tho^  obtained  or  manufactured  from  a  mixed 
I  ■  coppice  have  an  tsoeedingly  wide  range,  and 
comprise,  among  oth^r  matterSt  1*^^^,  baskets, 
'  ;  hedge-stakes,  coal-pit  props,  agricultural  imple- 
ment^ and  many  kinds  of  carpentry-wood  and 
Iraildiog  timber.    A  verjr  valnable  produoe  of 
oak  coppices  is  hark  for  the  use  of  tannera.  See 
the  articles  BAiiKr:fa  and  Oak.    The  refuse  cut- 
tings of  all  kinds  of  coppices,  or  such  as  cannot 
be  profitably  used  for  anj  better  purpose,  are 
either  burnt  for  charcoal,  made  into  faggots  for 
fuel,  or  sold  to  the  manttihctarers  of  pjrdiigae- 
OU8  acid. 

Many  persons  pay  litUe  attention  to  their  cop- 
pices except  «t  the  times  of  oatting ;  but  were 

they  to  bestow  on  them  proper  care  and  mnnacre- 
ment,  they  might,  in  a  few  years,  double  their 
I  value.   Coppices  require,  more  than  etett  arable 
i    fields,  to  lie  kept  well  enclosed.    When  cattle 
j    break  into  a  field  of  ^vhnat.  they  injure  only  the 
'  crop  of  one  year ;  but  vrhcu  they  break  into  a 
j  I  coppice,  and  find  opportunity  to  bite  and  mangle 
I '  the  young  shoots  of  its  jdants,  they  inflict  damage 
i    t  qual  t  I  the  destruction  of  three  years'  crops  of 
j    S  ome  kiudit,  and  from  four  to  ten  years'  crops  of 
',  >  others.   The  bite  of  oittle,  inconseciuence  of  the 
I   irregnlsirilj  of  its  indrions,  so  lacerates  and 
i  I  bruises  youna^  ligneous  plants,  as  to  do  them  far 
j    mori'  harm  than  would  be  done  by  mere  cutting 
'  or  fracture.    Almost  any  shoot  of  the  first  year, 
||  whieh  is  bitten  bj  cattle,  kesB  a  growth  of  three 
years;  most  shoots  of  from  four  to  six  years,  are 
liable,  not  only  to  be  deprived  of  the  succulent 
buds  upon  their  top,  but  to  have  their  whole  i 
■nhstanoe  trodden  down  and  lUsrupled;  afkd  oak 
woods,  of  all  ages,  when  cropped  or  browsed  upon 
by  cattle,  will  never  afterwards  thrive  till  thoy  ' 
are  cut  over  at  the  ground.    Sheep  also  intiict , 
great  damage  by  rubbing  agdnat  the  ^trees.  j 
Horses,  unless  much  pressed  with  hunger,  are 
not  nearly  so  mischievous  as  cattle.  Uogs  inflict 
comparatively  little  iiyury ;  and  as  they  feed  and 
iiitten  well  npon  aooms,  tiief  fitr  more  than  com-  I 
pensate  any  BimJl  damage  they  may  do,  by  the 
acquisition  of  superior  value  in  their  own  car- 
cases. See  the  articles  Aoobh,  Bacok,  and  ilou. 
A  common  Ibrmof  fimoe  round  ooppioea  in  tome 
districts  is  a  mound;  bnt  tiua  it  vcijliaUe  to  be 


scraped  down  and  eventuaOy  broken  tiiroiigh  by 

cattle,  and  requires  to  be  fortified  either  with  a 
facing  of  stone,  or  with  a  tang^  mass  of  Uaok- 
thorn  and  other  brushwood. 

Other  causes  of  injury  to  coppicsc  and  of  the 
retardation  of  their  growth  are  exposure  to  vio- 
lent FAMth-west  winds  and  the  chilling  and  sick- 
ening intiuence  of  wet  soil ;  and  these  may  easily 
be  remedied^^^e  former  hj  ahdtwin^  and  tlw 
latter  by  draining.  Shelteiing  may  be  effected 
by  a  belt  of  plantation,  either  of  Scotch  pine, 
spruce  fir,  or  any  other  species  of  hardy  forest- 
tree  best  suited  to  the  soiL  Drainage,  especially 
for  the  oak  and  other  species  which  dislike  wet- 
ness of  situation,  has  been  found  as  profitable  in 
coppices  as  in  arable  land ;  and,  in  the  wet  heavy 
woodland  conntieo  in  particular,  it  makes  ample 
compensation  for  all  the  cost  and  toil  which  it 
occasions.  But  in  woods,  it  must  be  effected  by 
open  cuts ;  for  the  roots  of  the  trees  would  soon 
disturb  and  stop  up  ooversd  drains.  If  sound 
enclosure,  shelter,  and  draining  were  afforded  to 
ill-manaiTpd  coppices,  the  plants  would  instantly 
b^n  to  eujoy  such  accelerated  growth,  that  they 
woold  double  their  prance,  or  aibid  two  ample 
cuttings  in  the  cycle  of  years  formerly  required 
for  onp_  When  coppice  land  cnnnot  or  will  not 
be  drained,  its  growth  should  be  restricted  to 
aquatics, — particularly  to  wUIows  and  aider. 

The  proper  time  or  interval  for  the  periodical 
cutting  of  coppices  depends  on  the  species  of  the 
wood,  the  comparative  rapidity  of  its  growth, 
uid  the  uses  to  which  it  is  to  be  applied  ;  and  it 
varies  in  practice  from  8  to  30  years.  **  In  fa- 
voured situations,"  said  Sir  John  Sinclair  in 
1817,  ''a  growth  of  12  years  is  considered  to  be 
sufficient;  but,  in  many  instances,  underwood 
cannot,  by  the  beet  mann^ament,  he  made  worth 
more  than  £B  p<}r  acre  at  year?'  r^oivth. 
Twelve  small  oaks,  however,  per  acre,  worth  20 
shillings  each,  may  be  out  regularly  at  the  same 
time,  which  renders  the  total  produce  £ao  per 
arre  every  16  years.  The  great  wood  proprietors 
in  Scotland,  generally  cut  their  oak  coppices  from 
20  to  £4  years,  and  it  is  sometimes  extended  to 
80  years.  The  principal  ol^efll  in  that  coontry 
is  the  bark,  which  i§  considered  to  arrive  at  its 
greatest  perfection,  at  the  np;c  of  between  20  and 
30  yt»T6."  A  good  coppice,  m  the  southern  and 
central  coontiee  of  Boi^iMid,  may  be  cut  in  vwtj 
eighth  or  ninth  year ;  and,  according  to  the  near- 
neas  of  the  market  and  the  goodness  of  the  wood, 
Will  then  yield  a  clear  receipt  of  from  £6  to  £16 
per  acre. 

The  thinning  and  pruning  of  coppices  is  a  sub- 
ject of  more-  loceness  of  idea  and  diversity  of 
practice  than  any  other  part  of  the  treatment ; 
and  yet,  iiw  all  tlie  purposes  of  economy,  requires 
to  be  well  muferstood.  All  young  or  recently  cut 
o!ik  trees  grow  with  great  vigour,  and  make  an- 
nually two  shoots,— one  in  the  month  of  Juno, 
andtiMCtlier  in  the  month  of  August;  and  the 
Utter  of  these  shoots,  caUed  in  Sootiand  the  lam- 
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IDM  gnmth,  poshes  upwMd  till  ftRWted  bjfroat^ 
and  is  always  the  more  TaloBble  growth  of  the 

two  in  an  oak  coppice.    Now  a  newly  cut  stool 
sends  up,  in  many  instaooes,  from  ten  to  twelve 
LMmnas  ^owtha,  and,  in  aome  irataooei^  bw  ts 
gMMkt  a  profiiei  m  OtHUm  as  if  they  rose  from  a 
great  handful  of  acom?;  RTid  the  pmctical  ques- 
tiun  of  chief  moment  is,  How  long  are  these  shoots 
to  bepsnnitted  to  grow  before  b^ng  thinned  and 
pmiMdt    Some  foretten  ny  that  they  should 
grow  for  ten  or  twelve  yenr?,  in  order  that  their 
thinnings  may  be  of  some  value ;  some  say  that 
they  should  grow  for  t'hree  years,  in  order  that 
the  most  Tigorous  may  have  time  to  show  them- 
selv*  "?,  nnd  Tnay  he  selected  for  maturing  ;  and 
some,  including  the  majority  in  Argyleshire  and 
other  parts  of  the  Scottish  Highlands,  say  that 
ahaf  dMmU  grow  for  five  or  tix  ymn,  in  order 
that  they  may  have  medium  advantages  between 
the  extreme!?  "-tf  three  year?;  and  twelve  years. 
Mr.  Muateath  justly  condemns  the  shortest  of 
tbete  period*  as  fkr  too  lonf »  and  rceiem  and 
advises  as  follows : — "  It  is  impfmible  for  a  tree- 
root,  which  is  perhaps  only  10  inches  in  circum- 
ference, or  Bay  even  20  inches  in  circumference, 
and  few  ave  tide  the,  to  oberidi  cr  nme  up, 
with  any  degree  of  health  or  yigour,  ten  or  even 
twenty  young  shoots  or  trees,  either  to  three,  six, 
or  tea  years,  without  the  tares  spoiling  the  wheat, 
or  the  lean  oattie  eating  op  the  fiit,  aa  the  one 
must  be  evidentlj  tpoUing  the  other;  so  that 
the  whole  crop  is  much  spoiled  and  lessened  in 
value  when  it  oomes  to  the  axe,  by  want  of  early 
thinning.    Therefbre  erery  nataral  wood,  the 
second  year,  should  undeigo  a  thinning,  that  is 
to  say,  it  geta  aU  the  Lammas  jr^mwHi,  m  it  if 
called,  the  year  it  is  cut,  and  then  allow  it  all  the 
next  year'e  growth*  when,  any  time  after,  from 
the  month  of  Ootober  to  the  first  of  April,  let  the 
whole  wood  be  gone  thronirh.  nnd  clear  nr  take 
away  all  the  growths  or  young  shoots,  excepting 
ilMMB  joa  are  ioia  of  eoming  forward  to  matu- 
ritj,  leaving,  al  tills  time,  one  or  perhaps  two 
shoots  more  on  every  Etonl,  than  what  it  may  be 
supposed  able  to  nurse  up  to  the  full  time  of 
cutting.   Great  care  ought  to  be  taken  at  this 
time  to  divide  the  dioote  lhat  are  to  remain 
equally,  that  is  to  say,  to  have  thprn  at  as  equal 
distances  from  one  another,  round  about  the 
stool,  as  possible ;  at  the  same  time,  not  leaving 
on  anj  otool,  mileai  a  v«7la^one,and  ihat  too 
in  an  open  part  of  the  wood,  more  than  six  or 
e^i^ht  shoots.    This  will  hr-  fnund  to  be  as  mnch 
as  any  stool  can  nurse  up  to  the  usual  age  for 
anj  paipoee.   By  tide  early  thinning,  yon  havo 
it  in  your  power  to  leave  just  sadi  a  crop  upon 
the  ground,  or  rather  tipon  your  %i<MA«,  as  yoti 
are  sure  nature  is  able  to  dii^isb  and  nurse  up, 
withottt  overbnrdening  it.    At  tUs  early  period 
of  the  thinning,  too,  you  can  do  it  easily,  with- 
out in  the  least  injuring  the  shoots  that  are  t-o 
remain,  as  it  can  be  readily  done  with  a  short 
knife;  but  tin  newly  Invnnted  inelminent  fer 


ii 


I  Oinning  natntal  etoob  will  ha  feond  nraafc  wmn 
handy,  and  will  do  it  more  speedily,  safer,  and 

to  better  purpose,  which  we  may  term  the  cop- 
pice thinning-chiael,  cutting  th«m  off  ckwe  to 
wherotheyoome oat  from  the  stool;  and  atthb  I 
time,  too,  you  have  an  excellent  choice  of  shi^'sts."  ' 
—  \fop'eath's  Fortttert  G  lih  —XicoTs  riardert 
KaUndar. — Sir  John  Hindairt  dnk  of  Agriad-  \ 
tmntr—Mknkifft  Rmni  Eemomy  of  tht  Wm  «f 
Eng^nd.. — MarshaWs  Rural  Eomonv/  of  the  SotA 
of  Enyland. — KnoicMge  Societif'i  L'erful  and  Or^ 
ftamental  Planting. — lAdt^*  Musbandrjf^ — Morti' 
mer^t  Htuibandr^. 

CORAL  BUSH  OF  ICHABOE.  See  CnAKa.  i 

rORAL-ROOT,— botanically  Corallorrhiia.   A  I 
genus  of  curious  taberoos-rooted  plants,  of  the  * 
orchis  tribe.  The  inborn  species,  C.  innatOfgrnw  | 
wild  intlienianhywoods<|r8eoilaBd,1miisiareL  ] 
Its  root  is  fleshj.  hrnnrhing,  and  brownish  yel-  | 
low;  its  ftrm  is  guiitary  and  about  six  inches 
high ;  and  its  flowers  have  a  yellowish  green  ool-  i 
our,  are  prodneed  in  cfastefs  of  flram  live  to  Is^  . 
and  appear  in  June  and  July.    It  has  no  leaves.  \ 
It  exhales,  when  drying,  a  powerful  and  delicious 
fragrance  like  that  of  the  aromatic  vanilla ;  and 
it  retains  some  of  this  fragraaea  dniinf  siany  . 
years.    Two  species,  the  tooth-rooted  and  the  J 
many-flowered,  were  introdnoed  in  1890^  fen  , 
North  America.  ' 

00RAL>TBE1L  SeelbumM. 

CORALWORT.  SeeBniTAaiA. 

C0RCH0RU8.  A  genua  of  tropicid  planL«.  of 
the  lime-tree  tribe.  Ten  species  have  been  in- 
ixodnotd  to  Britain;  and  ahont  fiftaw  othwi 
have  heen  dsicribt  d  Four  of  the  introdnoed 
ppecies  are  annual,  and  -lx  are  evergreen,  tinder- 
shrubs  and  from  two  of  the  former,  C.  oiitvim 
and  0.  «^pm£aru,  the  Hindoos  maaafeelaiv  a 
very  good  oordage.  Some  or  most  are  supposed 
to  be  medicinal ;  all  taV  e  their  narae  of  corchorus 
from  a  word  which  sigmhcs  "  to  purge  and  most 
seeni  to  have  formerly  borne,  among  British  gar- 
deners, the  name  of  Jew's  mallow.  WSm  gisas 
the  following  account  of  one  of  the  nnnual  ft-c 
cies,^ — apfmrently  C.  oiiiorius, — which  he  calls 
Common  Jews'  mallow: — "This  species,  Rau- 
welf  say%  is  sown  in  great  plenty  ^beot  Hsppa 
as  a  pothffb,  the  Jews  boiling  tlie  leaves  to  eat 
with  their  meat.  This  he  siipp''^?*  to  be  the 
(Mm  Judaic um  of  Aviceiuia,  and  the  Corckurmm 

ofPUny.  This  ptant  glows  in  the  Best  and  West 

Indies ;  and  in  the  former,  it  is  used  in  the  same 
manner  in  the  T^evant.  It  rises  about  two 
feet  high,  dividing  into  several  brandies,  gar- 
nished with  leaves  of  different  siass  and  fem; 
some  are  spear-shaped,  others  oval  and  aknoit 
heart-shaped;  they  are  of  a  deep  frreen,  and 
slightly  indemted  on  their  edges,  having  nnr 
their  liase  two  hiistly  segment^  whisk  are  re- 
flexed  ;  they  have  very  long  slendsr  feotslafta 
especially  those  which  grow  on  the  lower  part  of 
the  branches.  The  flowers  sit  close  on  the  oppo- 
site sMe  of  tfas  hianshsa  to  the  leavea, 
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oat  ria^;  th^  we  onmpowd  of  five  ana]],  yel- 
low petals,  and  a  great  number  of  stamina  sur- 
rounding the  oblong  germen,  which  is  situated 
ia  the  centre  uf  tlie  fluwer,  and  afterward  turns 
to  a  rough,  swelling  capsule,  two  ioohet  long, 
ending  in  a  point,  opening  in  four  cells,  filled 
with  angular,  greenish  seeds.  This  plant  flowers 
in  Julj  and  August ;  and  the  seeds  ripen  in  au- 
tmiiiL*'— 'The  Mhowj^  straggling,  many-stonmed, 
crumpled-leaved,  yellow-flowered,  hardj,  decidu- 
ous ehruii,  called  by  Linnfe«i<?  Carr^tonrf  Jnponi- 
€u*,  and  t  y  De  CandoUe  AVrria  Japoiiicoj  seems  to 
be  pretty  generally  known  tmong  garAeneit  ud 
country  amateurs  only  by  its  specifio  1IMB6  Ja- 
ponica.  It  was  introduced  from  Japan  in  1700 ; 
and  ia  now  very  common.  It  usually  has  a  height 
of  3  or  4  feet ;  and,  in  spite  of  its  etraggling  and 
untidy  habit,  it  wins  much  favour  ill  oonsequenoe 
of  making  a  show  of  its  small  rosaceonp-looking 
flowers  throughout  a  great  part  of  the  year. 

CORDED  VEINS.  The  thickened  and  in- 
fiemed  abeorbents  eloog  the  ooane  of  the  veiiu 

durin;r  the  pxi-tcncf  of  farcy  in  the  hone* 
CORDGKAnS.  bee  Spartina. 
COKDIA.  A  genus  of  evei^een,  tropical 
shrabe  end  trees,  oonofeitatiaf  the  type  of  the 
natural  order  Cordiacca3.  This  order  has  a  close 
resemblance  to  the  Convolvulaceae,  and  was  for- 
merly included  in  die  Boraginca> ;  but  is  readily 
distinguished  by  its  habit,  its  diehotomons  style, 
and  its  plaited  cotyledons.  All  lie  plants  are 
tropical  and  dendritic ;  their  leaves  are  alternate, 
without  stipules,  and  usually  very  rough ;  their 
inflocesesBoe  ie  gyrate^  their  calyx  fiire-toothed, 
and  their  corolla  regular ;  and  their  fruit  is  a 
drupe,  with  the  cotyledons*  crumpled  or  folded  in 
plaits.  The  genera  comprised  in  this  order  are 
oordia,  patagonula,  boorreria,  dirstiai  and  vai^ 
ronia ;  and  the  number  of  spedea  at  proseot  in 
British  hothouses  is  about  fifty. 

The  gunus  oordia  oomprisea  about  60  qpeciee ; 
and  upwards  of  one>third  <tf  these  hate  been 
brought  to  Britain.  The  introdpioed  species  vary 
in  natural  hei^jht  from  two  yards  to  about  70 
feet  i  ail  are  beautiful;  several  constitute  exten- 
nve  and  imptMing  ornaments  of  their  native  re- 
;  eeven  or  eight  oontribute  their  timber  to 


carpentry  and  other  nrtF ;  one,  ^.  olliqua,  is  used 
in  MysOT©  for  the  manufacture  of  cordage  from 
its  bark ;  and  three,  C.  oUiquOf  C.  myxa,  and  C. 
mUUerMi  produce  esculent,  mnoilBgfaiooB,  saoon- 
lent  fruit,  popularly  known  as  Sel>e8ten  plums. 
One  of  the  speoiea  seems  to  have  formerly  been 
confounded  with  Ai^uUaria  malaccttuu;  and  a 
amaUpieeeof  thawood  of  setetal,  lika  tha  ti»- 
ber  of  that  exquisitely  fragrant  tree,  when  heated 
in  the  manner  of  frankincense,  p*»rfumeB  a  whole 
house  with  a  most  agreeable  odour.  See  the 
niilda  Auw>Tna.  The  drupes  of  C.  myxa  and 
C.  tebettena,  were  formerly  used  in  medicine,  and 
might  often  be  seen  in  the  shopa  of  under 
the  name  of  Assyrian  plums. 
COKDIAIh  A  mistoie  of  anaaftio  and  itim- 


nhtfaig  drug*.  It  isaldndc^niedieinaof  neerlj 

the  same  nature  to  a  horse  as  ardent  spirits  are 
to  a  human  being;  and.  in  consequence  of  being 
administered  too  frequently  or  in  excited  states 
of  the  system,  it  is  the  means  of  deUUtating  or 
killing  many  a  fine  animaL  A  horse  thoroughly 
exhausted  by  labour  and  disinclined  to  take  any 
food, — or  a  draught- horse  over- worked,  half- 
starved,  and  somewliat  inclined  to  stagger,— or  a 
hard-worked,  old  horse  who  was  aoovstonad  to 
receive  occasional  stimulants  when  young,  may 
dorive  oonsiderable  benefit  from  a  cordial ;  but  a 
horse  in  almost  any  other  condition,  especially 
one  who  is  in  any  degree  fevered,  might  nearly 
as  well  receive  a  smart  dose  of  some  active  poison. 
Cattle  are  not  so  readily  liable  to  iigury  from 
cordiab  as  horses,  and  may,  in  a  greater  nnmher 
of  instances,  experienoe  benefit  from  their  efiect ; 
yet  even  they  ought  not  to  recrivc  them  in  three- 
fourths  or  more  of  the  cases  in  which  most  cow- 
doctors  administer  them.  A  proper  oordial  ball 
for  a  horse  may  consist  of  two  ounces  of  any  of 
the  following  mixtures, — firFt,  4  oz.  of  cummin 
seeds,  4  07  of  ani^e  ^.r^ed^,  4  02.  of  caraway  seeds, 
2  oz.  of  ginger,  and  enough  of  treacle  to  work 
these  ini^edienta  into  a  mass;  ssoond,  4  ca.  of 
anise  seeds,  4  oz.  of  caraway  seeds,  4  oz.  of  sweet 
fennil  seeds,  4  oz.  of  liquorice  powder,  1^  oz.  of 
powder^  ginger,  oz.  of  powdered  cassia,  and 
a  suiBcient  qnantity  of  honey;  third,  4  os.  of 
cummin  seeds,  4  oz.  of  coriander  seeds,  4  oz.  of 
camwny  seeds,  1  oz.  of  grains  of  paradise,  J  oz. 
of  powdered  cassia,  2  drachms  of  cardamom  seeds, 
8  dradims  of  seAon,  4  01.  of  Uqnoiica  disaobed 
in  white  wine,  and  a  sufficient  quantity  of  ^ymp 
nf  -^affran.  But  the  last  of  these  is  very  power- 
fully stimulating ;  and  ought  never  to  be  admin- 
istered except  in  an  extreme  case.  A  proper 
cordial  ball  for  a  cow  may  consist  of  1  oz.  of 
powdered  caraway  seeds,  |  02.  of  powdered  gen- 
tian, ^  oz.  of  powdered  ginger,  and  SO  drops  of 
essence  of  peppermint;  and  a  proper  cordial 
drink  for  a  cow,  to  be  administered  morning  and 
evening,  mr\y  consist  of  one-half  the  quantity  of 
these  ingredients,  in  a  pint  of  warm  ale  and  a 
pint  of  thin  grud. 

COB1D6,  or  Oov-Tia.  A  disease  in  tlie  intee- 
tines  of  oxen.  It  consists  in  the  strangulating 
tie  of  some  part  of  the  intestines, — usually  of  the 
Biuall  intestine, — either  by  the  spennatic  cord, 
which  had  retreated  into  the  abdomen  in  cons»- 
quence  of  unskilful  castration,  or  of  an  ndventi- 
tious  membrane  unnaturally  and  di^sensed  f  -nne d 
in  consequence  of  the  use  of  mouldy,  uu whole- 
some foddnr,  or  of  fteqnent  stvesring  of  tiie  lower 
part  of  the  abdomen.  Some  of  its  symptoms  are 
disinclination  to  food,  striking  the  abdomen  with 
the  hind  feet,  oo(»sionally  stretching  out  the  body 
in  so  extraordinary  a  mannn  as  to  give  ilia  hasik 
a  concave  cun  ature,  vcdding  fseces  in  small  qaan- 
tities,  mixed  with  mucus  and  blood,  and  evincing 
excessive  pain  when  the  hand  of  the  surgeon  ia 
introduced  into  the  leotvm.  A  dangerous  and 
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666  CORDWOOD. 

diffionlt  lUfgioKl  opentUm  tmm  to  be  tiM  only 

retnerly, 

f vn  L  I  f  AYOOD.  The  topwood,  twigs,  roots,  and 
other  small  aud  refuse  wood  of  ooppioes,  disposed 
in  hmpt  and  told  for  ftid  and  for  i£»  iimb  of  ships 
of  war.  It  acquired  its  name  from  the  dream- 
stance  of  its  having  formerly  been  measured  with 
a  cord.  A  statute  heap  of  cordwood  is  8  feet 
long^  fear  M  brotd,  and  4  liaet  high. 

OORKOPSIS.  A  genus  of  ornamental  herba- 
ceous plants,  of  the  sunflower  diviBion  of  the 
composite  order.  About  2d  species  have  been 
introdaoed  to  Britain,  principally  from  North 
America  and  the  West  Indies  ;  these  vary  in 
height  from  2  to  10  fcot ,  all,  with  two  partial 
exceptions,  have  jeUuw  -  coloured  flowers;  and 
font  are  hardy  annnalsi  on*  is  » teoder  atunial, 
two  are  hardy  biennials,  one  is  ft  tender  Uenaial, 
two  are  tender  climbing  perennials,  nnf!  nil  th^ 
others  are  more  or  lees  hardy  deciduous  peren- 
nials. Two  or  three  of  dm  Imrd J  annoals  possess 
\  a  comparatively  high  degree  of  beauty ;  and  the 
flowers  of  the  ear-leaved  perenni:\1.  Coreopsis  auri- 
etdata^  as  well  as  those  of  an  annual  species,  for- 
merly called  Coreopni  tinetoHg^  bat  now  railed 
CaUiopnt  bieolor,  are  need  by  the  people  of  North 
America  for  the  oxfrnctim  of  a  reddish  dye. 
Some  of  the  American  species  are  popularly 
oalled  Virginian  com  marigold ;  and  a  consider- 
able number  of  speeies  whidi  were  foraMilf  com- 
prised  in  the  genug  coreopsii||aireniewdistiibated 
among  nine  other  genera. 

CORETHROSTYLIS.  A  recently  diBcovered 
genos  of  Anstralian  omasnentd  shraha.  The 
rosy-armed  corethrostylla,  C.  bradeata,  was  in- 
troduced to  Britain  from  the  Swan-river  settle- 
ment in  1844.  Its  leaves  are  heart-shaped,  hairy, 
and  fragrant^  and  stand  on  long  Ibotstalim.  Its 
flowers  are  stellate,  have  a  pi^ish-rose  colour, 
are  produced  in  forked  spikes,  and  flourish  in 
great  prolusion ;  and  beneath  each  floral  spike  is 
%  little  fosj  biMt  or  roee-ooloored  leaf.  This 
shrub  seems  to  poisaas  the  degree  of  tenderness 
which  is  common  among  Now  Holland  plants. 

0ORiANI>£B^— botanicaUy  Coriandrum,  A 
small  genos  of  annual  plants,  of  the  nmbellifcr' 
ous  ordor.  The  cultivated  CormwdhiMi 
»ativum,  was  originally  introduced  to  Britain 
I   from  Italy,  but  now  grows  wild  in  fields  about 
Ipswich,  and  in  some  parts  of  SsseXt  Its  stem 
is  erect,  smooth,  round,  brandlinig,  end  about 
t\\  )  ffct  high;  its  leaves  are  compound  the 
lower  ones  pinnated,  with  cut  cuneiform  foliules, 
•ad  the  iqpper  onse  thtise  tenmte,  with  linear 
pointed  segments;  both  ite  chief  and  its  subor- 
I  dinate  umbels  are  much  rayed  ;  its  flowers  have 
'  a  reddish-white  colour,  and  appear  in  June ;  and 
I  ate  fruit  is  globular  and  obeoordj  ribbed,  and 
comprises  two  concave  iMBispherioalaeeds,  The 
whole  of  the  plant,  in  a  green  state,  has  a  very 
offensive  odour ;  and  the  seeds,  when  ripe  and 
dry,  have  an  agreeable  aromatic  smell,  and  a 
SMnewhat  werm  and  plsMantlj  aromatio  taste. 


CORK-TRiiK 

The  Isnvte,  when  raissd  in  garden  onltnre,  are 

used  in  soups  and  salads ;  and  the  seeds,  as  ob- 
tained by  either  garden  or  field  culture,  yield  an 
essential  oil,  have  carminative  and  aromatic  pro-  ' 
perties,  and  are  estendvelj  need  tat  their  agrso- 
able  flavour  in  confectionary,  and  for  their  medi- 
cinal properties  or  for  modifying  the  taste  of  , 
naoseous  drugs  in  pharmacy.  I ' 

The  onltivafted  ooriandsr  is  frequently  grown,  ; 
in  the  sooth  of  Bngbnd,  ooigointly  or  mixedlj  I . 
with  caraway;  and  it  might,  no  donbt,  be  snc-  • 
cessfuUy  and  profitably  cultivated  in  the  same  .j 
manner  in  other  parts  of  Rn^aad  and  in  the  j . 
south  of  Scotland.    See  the  artide  OanAWAT. 
But  a  mode  of  joint  growth  with  caraway,  seem- 
ingly preferable  to  that  which  is  practised  by  the  1 
English  ihrmers,  would  be  to  sow  the  two  crops  I  i 
in  alternate  drills,  and  so  permit  the  oamwmy  to 
bf  pn'^ily  hoed  and  cinnnod  nfter  the  renr^val  of 
the  coriander. — Sowings  in  the  garden  may  be  | 
made  nnder  •  fiime  in  early  spring,  in  the  opes 
ground  at  intervals  from  middle  spring  till  the 
end  of  Atipupt,  and  again  under  a  frame  in  Sff>-  i 
tember  and  October.   The  sowings  may  be  made 
half  an  inch  deep,  and  in  drills  8  inches  apart ;  , 
and  tiw  young  plants  ought  to  bo  thinned  ont  to  I 
dist.inr'^s  of  four  inches  from  one  nnr  thfr,  and 
kept  clear  of  weeds,  but  will  not  eudurti  to  be  ! 
transplanted. — Two  uninteresting  annuals  for- 
meriy  regarded  as  ooriaadete  now  eonetitote  the 
genus  biforis  ;  and  two  other  species  still  re- 
garded as  corianders  arc  known  to  botani^^t3, 

CORIARIA.   A  genus  of  plants,  constituting  ^ 
the  natoral  order  OoriariesB,  or  Oociaraaosm.  | 
They  are  somewhat  allied  to  the  rutacese,  but 
have  no  dots  on  their  leaves    Only  seven  spe- 
cies are  known;  and  two  oi  these,  the  myrUi^-  , 
leaved  and  the  twiggy,  ocenr  in  Britfsli  ganima. 
The  myrdo-leaved,  C.  myrti/olia,  is  a  hardy,  ever- 
green, ornamental  shrub  ;  and  was  inU^>du«rd 
^m  the  south  of  Europe  in  the  former  half  oi  , 
the  17th  oentary.    Ite  stem  and  braadue  are  I 
covered  with  greyish  spotted  bark,  and  usually  ' 
attain  a  height  of  from  4  to  6  feet ;  its  wood  is  j 
very  brittle,  and  full  of  light  pith ;  its  young  | 
shooto  are  aiqpilar,  and  grow  in  grwt  wunber,  ' 
and  in  groups  of  three  or  four ;  ite  leaves  ars 
opposite,  oVilonc^,  pointed,  bright  green,  and  cori- 
aceous i  its  ilowers  grow  in  spikes  at  the  ends 
and  bIAm  of  the  branflbsi^  have  a  greenish  oolonr 
and  hot  little  beauty,  and  Uoom  from  M^f  till 
August;  and  iti  brrries  are  succulent  and  very 
poisonous.   The  leaves  have  astringent  proper- 
ties, and  are  employed  by  dyers  ftr  dyeing  black. 
The  leathery  textare  of  the  leaves  gives  occasion 
tn  thf  generic  name  coriaria,  which  is  formed 
from  a  word  signifying  '  leather ; '  and  a  oertain 
resemblance  which  they  bear  to  the  leaves  of 
myrtle  ^hm  ooeanon  to  the  ap&a&o  name 
tifniia. — nnd  nhr>  attaches  to  the  plaBt  thopOpV' 
lar  name  of  myrtlo-leaved  sumach. 

CORISPERMUM.  See  Ticksesd. 
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hafdy,  vwmgnen,  economical,  and  onuunental 

tree,  of  tho  ilex  divisi  on  of  the  oak  genus.  It 
abounds,  in  both  a  wild  and  a  cultivated  state, 
in  Spain,  Portugal,  and  the  south  of  France ;  and 
was  introduced  to  Britun,  bjr  the  Dachces  of 
Beaufort,  in  lfl99.  But  it  cnn  thrive  or  even 
live  in  England  only  in  warm  sheltered  situa- 
tions ;  and  it  seldom,  even  in  these,  attains  the 
height  or  fiilly  devd(^  the  eoffk*]Kro(lu(^ig  fliiar- 
aeter  which  belong  to  it  in  its  native  rcL^i  ii'^i 
Three  very  distinct  varieties  of  it  arc  known  and 
cultivated,  the  narrow-leaved,  the  bruad-leaved, 
and  the  toothed-4eBved  or  dentatedi  each  duurao- 
teriied  by  the  feature  of  leaf  mentioned  in  its 
name,  and  the  first  usually  rising  to  a  height  of 
30  feet,  the  second  to  a  height  of  40  feet,  and  the 
thMtosheightoffiOftet.  TIm  toothed-leaved, 
indeed,  has  Bometimes  been  called  pseudo-suber, 
or  false  cork-tree,  or  bastard  cork-tree  ;  but  the 
real  Querent  pmulo-^uber  is  a  distinct  species,  a 
meie  tlmbei4ree,floireri]ig  earlier  tium  the  true 
cork-trees,  and  perfectly  distinct  in  both  charac- 
ter and  habit  from  the  Qu^rcus  tuber  dentatum. 

The  three  varieties  of  true  cork-tree  are  so 
closely  akin  to  one  another  in  liabit  and  value, 
that  a  notice  of  one  will  sufficiently  describe  the 
whole.  "We  select  the  hr  >:ifl  leaved, — Querciat 
suher  lali/oiium.  Its  trunk  seldom  attains  a  girth 
of  more  than  three  M ;  Its  timher,  though  oom- 
pact  and  heavy,  ia  not  8o  durable  as  that  of  the 
common  oak  :  its  young  bnrk  white  and  downy, 
and  afterwards  becomes  smooth  and  grey,  but 
exhibita  no  lesauiblanoe  to  the  dd,  dead,  thick, 
rough,  and  *pongj  bark  which  oonatitntea  the 
cork  of  commerce;  its  leaves  are  oblontr.  ovnl, 
serrated,  smooth  and  deep  green  above,  downy 
below,— and  they  grow  on  strong  hat  veij  short 
footstalks  altematdy  on  the  branches,  and  differ 
very  little  in  appearance  from  those  of  many  sorts 
uf  Hex ;  its  flowers  are  apetalous  and  inconspicu- 
ous, and  appear  in  Jnne;  and  its  wMam  tsn 
smooth,  longish,  brown,  and  almost  ondiallnguiBh- 
able,  in  sizp,  ihape,  nnd  p^oneral  appearance,  from  ' 
those  of  the  common  oak.  A  cultivated  cork-tree 
is  barked  when  about  twenty  or  twenty-five  years 
old,  and  afterwards  at  the  close  of  every  interval 
of  ten  years.  But  the  produce  of  the  first  bark- 
ing is  useless  for  corks,  and  is  removed  simply 
with  the  design  that  a  better  may  succeed ;  and 
though  the  produce  of  the  second  barking  is  bet- 
ter than  that  of  the  first,  only  the  produce  of  the 
third  and  of  subsequent  barkings  is  fit  for  mak- 
ing thoroughly  good  corks.  The  proper  season 
of  barking  is  Jolf  and  August;  and  the  proper 
manner  of  the  operation  is  to  peel  off,  in  one  stra- 
tum, and  with  an  ingtr  itncnt  for  the  purpose,  all 
the  layers  of  d^id  bark,  using  care  not  to  damage 
the  Kvii^f  oartez,and  ezpeoiaUjneito  make  any 
incision  into  the  alburanra.  The  spongy,  fun- 
gous, deafl  cortical  matter  which  constitutor  the 
cork,  is,  as  regards  the  living  organism  and  vital 
processes  of  tihe  toee,  reaUj  an  ezerement;  and 
the  remofal  of  it,  iriilla  providing  an  artide  of 


great  utility  to  man,  actoa'Iy  ;>r  omotes  the  he^th 
and  vigour  of  the  plant.  See  the  article  Bark. 
"  Wonderful,  then,"  as  old  Hanbury  piously  re- 
marks, "  is  the  wisdom  and  goodness  of  Ahnighty 
God,  and  calls  for  our  profoundest  admiration, 
that  he  should  not  only  provide  his  creatures 
such  varieties  of  things  for  use,  but  cause,  as  in 
this  instance,  what  would  be  death  to  one  tree, 
to  be  reftedunent  to  anotlMr,  for  the  supply  of 
our  necessities,  and  in  the  formation  of  this  tree, 
not  only  ctmsing  the  cork  to  grow,  but  providing 
also  an  interior  bark  sufficient  to  neurit  the 
tree,  and  even  in  a  manner  exhilarate  it,  as  the 
loaded  wool  is  shorn  from  tho  fleecy  kind.  To 
make  our  gardening  to  the  ntmr'St  dc'^rce  useful, 
we  should  be  always  exercised  in  these  cunsidcra- 
tioDS,  and  this  will  inqpira  us  with  acts  of  grati- 
tude and  obedience.** 

CORN.  The  cereal  grasses,  particularly  wheat, 
barley,  oats,  maize,  rice,  and  rye.  By  an  absurd 
provhMial  usage,  tiie  name  oom  is  restrietod  by 
most  persons  of  the  lower  and  middle  classes  in 
Scotland  to  oats ;  and  by  a  general  popular  license, 
it  is  occasionally  extended,  in  all  parts  of  the 
empire,  to  all  sorts  of  seed^rops  grown  on  Brit> 
ish  farms,  even  to  all  kinds  of  seeds,  domestic  and 
foreign,  which  can  in  any  way  be  used  for  food. 
But  desirable  precision  in  agricultural  language 
requires  that  the  name  be  strictly  appropriated 
to  the  cereal  grass.  The  articles  in  friiich  most 
Tnr\ttors  cf  int-^roft  connected  with  oom  are  dis- 
cussed, are  those  on  Wheat,  Baalet,  Oats,  Bib, 
Maizk,  Rioe,  Sowino,  Buviira,  Bab*^  Qeutabt, 
foiAiNOetii,  Aorannm,  FMann-OoBV,  TbiASB- 
i!»o.  Straw,  and  Chaw. 

CORN.  A  disease  in  the  feet  of  hones.  It  so 
ht  MsemUes  com  in  the  foot  of  man  as  to  ooeap 
don  lamenees,  and  to  be  cansed  by  prolonged 
pressure.  It  constitutes  unsonndness  in  a  horse ; 
and  though  assignable  to  prolonged  pressure  as* 
its  imrneSaie  oanse,  is  always  the  lenote  eoitta* 
quenoe  of  unskilful  shoeing  or  of  bad  managa* 
raent  of  the  feet.  It  occurs  in  the  angle  between 
the  bars  and  the  quarters,  and  gives  the  h(»n  of 
that  part  a  red  appearanoe  and  a  somewhat  soft 
and  spongy  texture.  It  receives  great  pain  from 
pressure  ;  find,  when  neglected,  it  occn?inn9  ^ne- 
oessively  inflammation,  suppuration,  and  quitter. 
As  soon  as  it  is  observed,  it  ought  to  be  out  away 
with  a  small  drawing  knifb,  and  the  shoe  so  ap> 
plied  as  not  to  make  any  pressure  upon  the  tender 
part ;  and  when  it  is  so  long  neglected  as  to  en- 
tail suppuration,  an  opening  for  the  esoape  of  the 
poa  dioiald  be  made  between  the  bar  and  the 
crust,  the  sore  should  Vo  dressed  with  compound 
tincture  of  benzoin,  the  cavity  should  be  loosely 
filled  with  dig^tive  ointment,  and  the  foot  should 
be  pfoleoted  by  means  of  a  bar^hoa. 

CORN-BARN.   See  Barn. 

CORN-BIN,  or  CoBN-CnEsY.  An  oblong  bo-x, 
of  any  convenient  capacity,  to  hold  oats  or  other 
grain  finr  the  nse  of  hones.  In  anjr  ordinary 
fiom-stable,  it  may  stand  in  the  broad  pasmga 
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behind  <li6  honei,  or  tny other OMivcmient  place ; 
bat  it  should  hare  a  commaaication  from  the 

granary  by  a  spout  or  wide  square  pipe ;  it  re- 
quires to  be  strong,  and  to  have  good  hinges ;  and, 
when  of  a  high  and  narrow  form,  it  shonld  he  to 
constructed  as  to  let  part  of  its  front  1  1  1  iown 
when  the  supply  of  com  within  falls  low.  Occa- 
sional or  periodical  supplies  of  com  for  the  com- 
hin  dkoald  ba  Vflagnred  in  the  granary,  and 
■hovelled  through  the  communicating  spout ;  and 
the  quantities  or  meals  for  the  horsea  should  he 
regularly  measured  with  a  vessel  kept  constantly 
in  the  bin. 
CORN-BAND.  See  Bakm. 
CORN-BARROW.  Sec  B  viinow. 
CORN-BASKET.  A  basket  of  close  and  beau- 
tiful wicker-work,  used  instead  of  wechts  in  the 
bams  of  some  distrieta  of  Enghmd.  flee  the 
article  Barn-Ma^^aoemkn-t. 

CORN-BOX.  A  contrivance  for  affording  sheep 
an  occasional  feeding  with  grain,  in  aid  or  luodi- 
fiMtion  of  geMiel  feeding  with  tomipe.  The 
coraraon  corn-hox  is  a  very  simple  wooden  struc- 
ture ;  it  has  a  hallow  bnttom  to  cf>ntain  the  com, 
and  a  roofed  cover  to  protect  it  from  the  weather ; 
and  it  ie  open  on  one  lide^  and  oolj  on  one  ride, 
to  permit  free  access  to  the  sheep.  But  a  more 
elaborate  cora-box  is  in  use,  mounted  on  low 
wheels  to  allow  it  to  be  easily  moved  from  plaoe 
te  pko^  and  so  oomtmoted  as  to  keep  the  com 
eomrtantly  covered  except  when  sheep  are  in  the 
'  act  of  feeding  upon  it.  The  box  itself  is  mounted 
on  a  frame,  and  has  the  same  general  character 
aa  ft  hay^raok ;  the  lower  part  of  the  htaa»  is  pro- 
Tided  with  two  hinged  platforms,  which  commu- 
nicate with  the  lids  of  the  hnx  hy  means  of  upright 
rods  so  attached  as  to.  act  like  levers ;  the  lids  of 
the  box  are  opened  bj  these  eonneoting  rods 
when  the  platforms  ftve  trodden  upon,  and  closed 
when  the  platforms  cease  to  be  under  pressure ; 
and  hence  a  sheep,  by  placing  its  feet  upon  a 
phtform,  opens  ft  lid  sod  haa  aooess  to  tiie 
and  yet,  on  going  away,  does  not  leave  any  part 
of  the  remaining  com  in  a  state  of  exposure  to 
the  weather.  A  simple  and  obvious  interior  con- 
tiivftnoe  ktathe  lei*er«eting  pkitforms  oonmand 
iiie  oom ;  and  a  small  hinged  lid  in  the  higher 
part  of  one  of  the  hinjrrd  sides,  allows  fredi  sap- 
j  plies  of  oom  to  be  poured  into  the  box. 

OORK-BBUISBR.  See  Bkvisin  Gbaii.  ' 
I      CORN-BUSnEL.   See  Bosheu 
I      CORN-CHKST.   See  CoRN-Bi». 
I      GO&N'-COCKL£,-4>otanicaUy  Lychnis  GUhago^ 
I  bat  formerly  Agrottemma  (Htkago.   An  annual; 
purple-flowered  weed,  of  the  carnation  order.  It 
infests  the  corn-fif!ds  of  T^ritain.  particularly 
fields  of  wheat,  and  makes  a  prominent  figure 
among  the  weeds  of  agriculture.    Its  stem  is 
,  woody  and  about  3  or  4  feei  high ;  its  flowers 
are  somewhaf  showy  and  appear  in  Junr^  and 
:  July ;  and  its  seeds  arc  rough,  globular,  Idack  in 
the  exterior,  and  whito  in  the  interior.  This 
phnt  ii  aometiaiea  the  ofai«r  weed  in  wheat  lletde ; 

I  
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and  its  seeds  find  tiieir  wny  into  many  samples 

of  good  grtiin,  and  considerably  deteriorate  their  • 
value  with  corn-dealers  and  bakers  ;  yet  tliej 
have  such  a  colour  in  a  ground  condition  as  to 
be  ondistingoishable  from  wheat  flower,  and  am 
quite  innocuous.   Oon-oooiUe  ought  t  1  >e  hftwl'  !  j 
weeded  when  in  flower,  or  when  the  ^ain  crop  I 
which  it  infests  is  about  20  or  24  inches  high. — 
A  foreign,  whita4owered  varielj,  ttsUad  Bleean, 
was  introdaoed  to  Britain  from  Italj  toward  the  > 
close  of  last  century,  and  ranks  among  theooftiM^ 
hardy,  omamental  annuals.  i 
CORN-CRAKE.— ecientifically  On*  prmtetuu,  ' 
An  extensively  diffused  Bun^wan  bird,  of  the  || 
rail  family.   Fre<vif^nt  synonymous  names  for  it 
in  England  are  land-rail,  cora-drake,  and  daker-  |[ 
hen ;  and  a  not  uncommon,  though  stupid  mis-  < , 
take  confounds  it  with  the  water-rail, — RaBwt  \\ 
(vpiaticm.    Its  length  is  9  or  9i  inches  ;  its  hill 
is  strong,  thick,  greyish  brown,  one  inch  long,  i  i 
and  shaped  exactly  like  that  of  the  water-hen ;  ' 
its  ^yea  are  haael-o(^onred ;  the  fefttheta  of  its  | 
upper  parts  are  rufous  brown,  with  a  dash  of 
black  down  the  middle  of  each ;  the  feathers  of  [ 
its  under  parts  are  similar  to  the  others,  but  , 
pokr,andnot«potted;  the  quills  and  the  coveitf  | 
of  the  wings  are  lightish  chestnut ;  the  fore-part  ^ 
of  the  neck  and  breast,  and  a  streak  over  each  ere,  , 
are  of  a  pale  ash-cuiuur ;  the  belly  is  jellowiah 
white;  the  sideaandthighsarefidntifmaiM  with  \ 
rosl^-odoured  streaks ;  the  tail  is  short  and  of  a 
deep  bay ;  and  the  legs  arc  greenish  brown.  This 
bird  occurs  over  all  continental  Europe,  and  in 
moat  distriots  of  the  three  kingdoms;  Init  it  is 
exoeedingly  abundant  in  some  places,  and  TSfj 
scarce  or  almost  wholly  unknown  in  other?.  It 
abounds  in  Holland,  in  most  of  Ireland,  in  the  i 
Xde  of  Anglesea,  and  in  the  oonnty  of  Gsithneos ; 
and  it  occurs  more  or  less  in  every  part  of  £i^ 
land  and  in  most  parts  of  Scotland,  ^ -it  abun- 
dant in  few  and  decid^y  scarce  in  si^veraL   It  j 
begins  to  be  heard  in  Britain  ftboat  tin  msddls  '1 
of  May ;  it  continues  its  peculiar  cry — ^whicb  is 
the  call  of  the  male  to  the  female — during  all  the  j 
breeding  season;  and  it  migrates,  before  winter,  i 
to  ofiMT  hnda  in  aeaioh  of  worms,  slugs,  insects,  <l 
and  certain  seeds  which  comhincdly  eonstitate  i 
its  proper  food.    It  fi^uents  meadows,  com-  t 
fields,  and  all  gnmnds  of  other  kinds  which  are 
oovsKud  with  hi^  and  dense  herbage ;  and  it  ' 
•snda  out  from  the  thiokeet  parts  of  then,  an  | 
arref^ting,  monotonous  cry,  so  peculiarly  its  own  1 
as  to  be  ever  remembered  by  any  person  who  ' 
has  onoe  heard  it.  The  sound  of  the  cry  is  a  | 
sharp  crek-erek-crek,  and  resembles  the  neiss  , 
made  by  forcibly  stripping  the  teeth  of  a  large  ^ 
comb  with  a  stick.   But  the  bird,  though  often 
heard,  cannot  be  easily  seen ;  for  it  dexterous^  i 
baffles  eearoh,  swiftly  eeoapes  pursuit,  dyly  ns- 
fuses  to  take  wing,  and  so  cunningly  and  career-  ! 
ingly  glides  among  the  grass  as  to  tantalize  ahke 
the  school-boy  and  the  sportsman.   It  breeds  on  i 
the  ground,  and  makee  its  neat  cf  dij  aosa  or  [ 
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I   dry  grass  in  little  grassjr  hoUowi.   Its  eggs  are 
about  the  size  of  those  of  fhe  partridge,  and  hvn 

a  yellowish-white  colour,  marked  with  dull  rust- 
coloured  spots;  and  its  young  arc  covered  with 
a  black  down,  and  run  as  soon  as  they  leave  tbo 

i  shell,  and  beoome  abb  in  dz  wwks  to  fiy,  bat 
seldom  quit  th  >  meadow  till  the  scythe  destroys 

i  or  lays  bare  tlieir  habitation.  The  flesh  of  the 
corn-crake  in  esti^einud  a  great  delicacy ;  and  the 
bird  it,  in  oonMqtMnoe,  aa  ol^ltQt  of  maoh  iiitoreat 
to  both  the  sportsman  and  the  mower.  In  the 
island  of  Cjpni->,  rr>rn-crake8  and  part  rid  ^r>8  have 
twenty-four  times  the  market  value  ot  beooaiioos 
Mid  oftoUuut  Mid  are  eioeeded  in  value  only  by 

I  snipes ;  and  all  other  birds,  \x>th  aqnaitio  and 

!  terrestrial,  are  there  so  cheap  that  thqr am  lather 

I  given  away  than  sold. 

;    OORN-CROWFOOT.  SeeOiowroot. 

1    OORN^UTTUira  MACHINB&  SeaBainira 

I  Machines. 

!    CORNEA.   See  Etb. 

COENBL  and  CORNELIAN  OHBRRT.  See 

Dogwood. 

CORN'FLAQ, — ^botanically  Uladioliu  cr-nummu. 
A  weedy,  hardy,  and  vivaoious  plant  of  the  tuber- 
i  ooa-rootad  and  nugniioently  flowaring  genus  gla- 
'  diolus.  The  name  eotnflag,  indeed,  ia^  in  a  dieae- 
'  crating  sort  of  way,  applied  by  some  writers  to 
i  the  whole  of  that  superb  genus ;  but  it  cannot, 
with  any  propriety,  be  extended  farther  than  to 
the  common  species.  This  plant  grows  nafeuially 
I  ■  in  the  arable  fields  of  the  south  of  Eurnpr" ;  nad 
;  though  not  introduced  to  Britain  till  abtmt  the 
end  of  the  16th  century,  it  beciuue,  so  far  back 
as  neailj  an  hnndred  yean  ago,  a  iride-apvead 
and  exceedingly  troublesome  weed  of  many  Brit- 
ish gardens.    Its  root  is  tuberous,  compressed, 
,  aud  yellowish,  has  a  brown  furrowed  skin  like 
that  of  tha  yellow  vimal  oiooaa,  and  it  eo  viva* 
I  cious  and  fecund  that,  when  once  established  in 
!  a  piece  of  ground,  it  cannot  without  much  diffi- 
culty be  eradicated ;  two  ilat,  stiff,  sword-shaped 
leavea,  rite  from  tlia  root,  embraoe  eaoh  other  at 
the  base,  have  an  ^veloping  sheath  of  one  or 
two  narrow  leaves  round  their  lower  part,  and 
grow  to  the  height  of  about  two  feet ;  the  tlower- 
sten  riaei  between  theaa  laam^  and  beans  the 
flowers  on  one  side  of  its  upper  part ;  the  flowers 
are  five  or  six  in  number,  project  in  a  series  from 
the  side  of  the  stem,  have  a  purplish  red  colour, 
appear  in  June  and  Jnly,  and,  though  monope- 
talous,  arc  so  deeply  cut  into  six  ^ments  as  to 
appear  like  flowers  of  nx  variously  spreading 
i  petals.    Two  varieties  of  this  plant  long  ago 
sprang  up  and  spread  in  Britain,— «he  one  with 
whita  tawm,  and  tha  oilur  with  flcsh-ccilourc  I 
flowers.    Whenever  cornflag  ^f^i?-  fairly  hold  of  a 
garden  or  a  field,  it  0<Nitend8  as  sturdily  as  ooltV 
foot  against  all  ordinary  eflbrta  iir  ill  aztirpa- 
tion.   See  the  article  Cow's-Foo*. 

CORN-MARIGOLD.   See  CHnvsAXTnExrx. 
i      CORN-MAEK£T.    A  market-town  in  which 
Ctrmers  sell  their  com  to  bakers,  millers,  brewers, 
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distillers,  aud  corn-merchants.  A  sample  market 
Ito  oom  ia  one  in  wliidi  fiuneit  dtow  only  liand 

samples  of  their  commodity,  and  engage  to  pur- 
chasers to  deliver  the  stock  at  appointed  place 
and  time ;  aud  a  stock-market  fur  corn  is  one  in 
whieh  fiupiaera  exhibit  on  their  oarts  all  the  stock 
which  they  are  prepared  to  sell,  and  which  they 
deliver  to  purchasers  as  soon  as  it  is  sold  Cer- 
tain disadvantages  and  inconveniences  enuumber 
eaoh  of  tha  two  Unda  of  market ;  hut  thoae 
which  encumber  the  sample  market  are  the 
easiest  for  iKith  farmer  and  purchaser.  Of>rn- 
market  is  sometimes  understood  agg^^ateiy,  ur 
as  comprehending  tha  whole  of  the  oocnUmda. 

CORN-MEASURES.  SeaBniBUh. 

CORN-MINT.  SeeMisT. 

CORN-MOTH,  or  Coiu-Woan,— ecientificaUy 
^fiAi  grannMa.  A  miMhiavoii%  oonohcating,  le- 
pidopterous  insect,  of  tha  teneida  fiunily  of  moths. 
It  sometimes  attacks  com  while  in  the  sheaf,  but 
principally  infiests  granaries ;  it  feeds  on  all  sorts 
of  grain,  but  li  moat  partial  to  wheat :  it  haa  long 
made  great  dafaalatloQa  among  corn  in  Fiance ; 
and  though  not  as  yet  so  far  difl'uRcd  or  ?o  mis- 
chievous in  Britain  as  to  excite  any  immediate 
apprehension,  it  poeeeama  inalinela  and  hafeita 
which  ought  to  ha  known  to  all  fiurmers,  and 
which  may  become  matter  of  ffrioTig  practical 
study  to  some.  The  imago  or  perfect  moth  does 
not  exceed  half  an  inch  in  length ;  its  wings, 
whan  laid  over  each  other,  dope  at  the  sides ;  its 
upper  wing.s  have  nearly  an  uniform  breadth,  and 
are  whitish-coloured,  with  dnrk  brown  and  dusky 
spots ;  its  body  is  browu,  variegated  with  white  ; 
and  ita  head  haa  a  thiek  toft  of  yeUowiah-white 
hairs.  Thirty  eggs  or  upwards  are  laid  by  each 
female, — aU  so  minute  as  to  be  scarcely  observ- 
able by  the  naked  eye ;  and  one  or  two  are  at- 
taohedtoaainglagiainofoom.  Thayonagfaum' 
or  caterpillar  is  speedily  hatched ;  it  immediately 
bores  its  way  into  the  grain,  closes  up  the  op'-n- 
ing  by  which  it  entered,  and  remains  in  the  in- 
terior tillit  aata  Up  everything  but  tha  hnak ;  it 
than  paama  into  another  grain,  to  repeat  the 
same  process, — and  into  another  and  another  till 
it  beoomes  full-grown ;  it  gluee  together  ail  the 
graina  whioh  it  haa  mad,  and  tradta  all  tiia  path 
over  which  it  passes,  with  a  silken  and  somewhat 
cxcreraentitious  web;  and  when  full-grown,  it 
leaves  tbe  chain  of  emptied  grains  on  which  it 
fed,  and  mna  athwart  att  the  neighbouring  oom, 
covering  it  mora  or  less  with  greyish-white  webs. 
The  full-grown  caterpillar  is  nbnut  half  an  inch 
bng,  and  has  16  feet ;  and  its  body  is  yelluwish- 
whito,  ita  head  browniab-Tad,  and  ita  nedk  marked 
with  two  transverse  brown  aferipes.  When  run- 
ning atlnv  Lrt  the  com,  it  is  in  search  of  a  retreat 
for  traufimutation  into  a  ohrysalis ;  and,  in  almo^ 
any  bam  or  granary,  it  wfll  readily  enongh  tnd 
such  a  retreat  in  some  little  crack  or  crevice  of 
the  floor,  the  walls,  or  the  roof.  The  state  of 
chrysalis  or  of  envelopment  with  cocoon  is  of  long 
duration,  usually  continuing  through  the  whelt 
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winter  and  thr-  r.irly  part  of  spring. — When  the 
existence  of  ciirys-alides  of  the  corn-moth  in  a 
granary  is  known  or  suspeoted,  the  floorS)  walls, 
ftad  roof  ought,  in  the  Utter  part  of  Mtanu  «r 
in  winter,  to  be  well  swept  with  a  hard  brush, 
or  washfd  with  srime  caustic  solution;  and  when 
the  caterpiliajs  have  effected  a  lodgment,  and 
the  QOfB  is  sot  to  be  need  liir  eowing,  the  whole 
ef  the  grain  ihonli  be  kiln-dried. — ^Another  spe- 
taet  of  oom-moth,  Tinea  hordei,  is  known  on  the 
continent;  but  it  coohnes  itself  principally  to 
beriey,  aad  doe*  iu»fe  seem  to  oocur  in  BiitaiB. 

CORN-POPPY.  See  Pom 

CORN-RAKE.    B<»e  Rake. 

CORN-SACK*   See  Sack. 

OORN-SALABr-botaiiioilfy  VMrnOmim- 
Ha.  An  indigeoMU^  ooltitated,  lanoal  plant,  of 
the  lamb's  lettuce  penns.  It  grows  wild  in  the 
ooxn  fields  of  Britain,  especially  in  light  soil ;  and 
it  bae  long  been  caltimted  for  winter  and  spring 
salads.  Its  radical  leaves  are  fimii  three-fourths 
of  an  inch  to  two  inches  long,  according  to  the 
goodness  of  the  soil, — and  thej  are  oblong,  broad 
nd  xoanded  at  die  Astremity,  and  namm  and 
embraoing  eaoh  other  at  the  base ;  its  stem  leaves 
occur  in  pnirs  at  the  points,  and  are  similarly 
shaped  to  the  radiod  leaves,  but  smaller;  its 
stem  is  angular,  and  from  3  to  9  inchee  high,  and 
divides  into  two  branohee,  aaeh  of  which  divides 
into  of-hor  two;  its  flowers  arc  proiiuccd  in  clus- 
ters at  the  end  of  the  branches,  and,  in  their 
wild  state,  usually  appear  in  April  and  May ;  and 
its  seeds  are  roundish,  compressed  on  one  tide, 
and  comparatively  large,  and  are  very  apt  to 
drop  before  they  attain  tiieir  ripened  colour. 
This  plaat  is  cultivated  as  a  spring  salad  herb, 
bat  in  sonseqaanoe  of  baving  a  starang  taste 
which  many  palates  dislike,  it  is  less  used  than 
at  a  former  period.  It  should  be  tovm  about  the 
latter  end  of  August,  on  the  spot  on  which  it  is 
intended  to  fsmain,  and  it  win  be  fit  finr  OSS  saily 
in  spring.  Persons  who  relish  it  may  have  it 
during  the  greater  part  of  the  year,  from  monthly 
or  fortnightly  sowings,  commencing  in  febnuiry 
and  ending  in  September.  It  isnot  fiutidions  as 
to  either  soil  or  treatment. 

CORN-STUBBLE.   See  Stttbbus. 

COiiNUOOPIA.  A  hardy  annual  grass,  of  the 
phleom  or  phahiis  tribe.  Itoonstftntssaganns 
of  itself,  and  takes  for  its  specific  name  cuculatum. 
In  spite  of  its  bearing  the  pretending  and  pom- 
pous name  of  the  horn  of  plenty,  it  is  far  more  cu- 
rioQS  tiian  vssAd.  It  was  bvoo^  to  Britsin 
from  the  Levant  in  1788;  and  it  grows  about  6 
or  8  inchee  high,  and  flowers  in  August. — Cornu 
oopia  or  oomucopisa  is  also  a  hardy  and  some- 
what omamsBtal  annual,  of  the  imafl  genus  /V- 
d ia .  1  (  longing  to  the  order  Valeriansfc  It  grows 
a  foot  high,  carries  red  flowers  in  Jime  and  July, 
was  brought  from  the  south  of  £urope  toward 
tiie  dose  of  last  esntooj,  and  is  the  tnScf  kind  of 
fedia  known  in  Britain, — ^though  some  of  tiie  eld 
botsnists  elssMd  the  oosn^alad  as  a  ibdia. 


CORNUS.   Sec  Dogwood.  , 

CORNUTIA.  A  beautiful,  evergreen,  hothonie 
shrub,  of  the  verbena  tribe.    It  oonstitaies  a 
genns  ef  iladf,  sad  is  spedficaOy  dssjgnateii  ^ 
ramidata;  but  it  is  closely  allied  to  the  genna  ; 
hosta.    It  is  a  native  of  Mexico  and  the  West 
Indies,  and  was  introduced  to  iSntain  during  the 
former  lialf  ef  kst  eentniy.  It  bas  n  hai^  ef 
from  6  to  IS  feet ;  its  branches  are  straggling ;  { 
its  leaves  are  opposite;  and  its  flowers  have  a  ' 
fine  Uue  colour,  and  are  produced  in  spikes  ac 
the  end  ef  tim  branebsi^  and  nsually  appear  in  i 
July  and  maintain  their  beanty  through  two  ' 
months  of  autumn.   It  maj  be  propagated  frona 
either  seeds  or  cuttings.  | 

COBMWBKD,  or  HAronav-YsFOB, — betani- 
cally  Biserrula  Pdeeinut.  A  hardy,  annual,  hand- 
some plant,  of  the  pea  tribe.    It  was  brought  to  | , 
Britain  from  Uie  South  of  Ennqpe^  about  tike  ■ 
niidd]softhel7theetttax7,andis^ontylaMwm  ' 
species  of  InseiTula, — a  name  which  signifiea  "n  i ' 
douhli?  little  pnw,"  and  alludes  to  the  sawed  out- 
line of  both  sides  of  the  pods.   The  stems  fd  the  > 
pisnt  ars  nomenns,  angular,  and  ttaiUng;  ito  n 
leaves  are  long  and  pinnated,  each  consisting  of  J 
many  pairs  of  cordate  leaflets,  and  a  terminating 
odd  one ;  its  flowers  are  small,  purplish,  and  pa-  1 1 
pilionaceous,  grow  in  small  groups  (Hi  fiootstalka  | 
toward  the  upper  part  ef  tba  biancbea,  and  a|^ 
ponr  in  July  nnd  August ;  and  its  pods  are  about  ■ 
an  inch  long,  and  contain  two  rows  of  kidnej-  . 
shaped  seeds. 

OOUr»WffilTIIk  SeeOAftsarai.  1 

CORN-WORM.   See  Cobs-Moth. 

COROLLA,    Tho  inner  one  of  the  two  leafr 
whorls  which  envelope  the  reproductive  organs  . 
rfa  phsenogamons  plant  It  bas  generally  a  inar  J 
texture  than  the  calyx  or  outer  envelope;  it,  '[ 
with  very  few  exceptions,  pns--e«se8  all  or  most 
of  the  brilliant  colours  and  agreeaUe  odours  i 
wbiob  distlngnlih  fi^wers;  it  is  fteqnoitfy  tbe  ] 
only  part  which  the  popular  mind  {Hronounoes 
really  fltjral ;  and  it  well  deserves  its  proud  ' 
name  of  corolla,  or  crown  and  chaplet  of  the  | 
whole  plant,  Tet  in  all  the  nnmsroos  phano  . ' 
gamoos  planto  wbkili  ace  designstsd  apetalons,  t 
such  a?  all  the  gragftce  and  very  many  of  the  mo-  ' 
Qoecious  and  dioecious  daseee,  the  corolla  is  to-  jl 
tally  awanting;  fa  itaBmas  eilieffs,  it  nonsH  V 
tntss  the  only  envelope  ef  ihe  reproductive  or- 
gans, no  calyx  being  present :  in  a  few,  a  single  !  i 
oobured  envelope  exists,  of  so  doubtful  a  charac-  ' 
ter  as  to  be  tsksn  by  some  botanista  Ibr  n  eoroUa, 
and  by  others  for  a  calyx ;  and  in  some,  either  i 
the  calyx  is  so  highly  coloured  a?  to  Ho  readily  ■ 
mistaken  by  an  unseientifio  observer  for  a  oo-  j 
rolla,  ortheoalyy  andHweoroMaarseo  Wsndod 
into  each  other  in  both  form  and  colouring  as  to  1 
be  popularly  miRt^ken  for  a  single  floral  envelope.  ' 
Yet  notwithstanding  these  varied  and  veiy  nu- 
merous exceptions,  a  eoroUa  is,yMir  eyeiffinw,  a  i 
flower,  and  possesses  Uie  attraction  of  at  ones 
oolonr,  ibape^  and  ftagnnoc^  for  tbe  sake  of 
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wUdiaMNt  wOd  pfanta  arc  admired  and  the  great 
majority  of  ornamental  plants  are  cultivated. 

The  corolla  consiste  either  of  one  piece  or  pe- 
tal, and  ia  moaopetaious,  or  of  neveral  pieces  or 
pelab,  and  ia  polypetdooa.  A  iiioiio|Mta]oafl 
corolla  may  be  beU-ehaped,  funnel-shap^  dab- 
ehapcd,  hood-shaped,  or  wheel-shaped,  or  may 
possess  any  one  of  many  varieties  ol  intermediate 
Ibmn ;  yet,  in  every  taahinoa,  it  ia  ngarded  aa 
oonaiatiBg  of  three  parts, — tube,  mouth,  and  bor- 
der. The  tube  is  the  lowest  part,  and  is  usually 
cylindrical  and  open ;  the  mouth  or  throat  ia  the 
middle  pav^  and  ia  often  ao  pobeaoent  or  aoaly 
as  to  be  afanoit choked  ttp;  aaltiie border  is  the 

outmost,  and  usually  possenses  the  most  marked 
characters  of  both  shape  and  tinting.  A  poly- 
petaloQs  oordla  may  be  tanuikfrm^  boUerfly- 
ahaped,  rosaoeoni^  fiie-iriqged,  not  rix-winged,  or 
may  exhibit  any  one  of  numerous  diversities  in 
either  the  di^oeition,  the  relative  proportions, 
or  the  individiial  ftnoa  of  its  petals ;  yet  each  of 
its  petali^  whatever  be  their  number,  their  ag« 
grcrrate  contour,  or  their  individual  chamctor,  is 
regarded  aa  consisting  of  two  parts, — a  lower  one 
or  daw,  and  an  upper  one  or  border. 

Any  eoroDn  wliiflh  ia  aooompaiyed  by  a  calyx, 
and  which  ia  itself  delicate  in  texture,  brilliant 
in  colour,  and  comparatively  large  in  size,  differs 
from  every  other  leafy  part  uf  the  plant  in  re- 
f  aaiiHf  to  deeomiKM  eaibottio  add,  and  in  deeling 
with  atmospheric  air  exactly  as  it  is  dealt  with 
by  the  lungs  of  animals ;  and  it  may  be  regarded 
aa  exerting  some  special  iniluenoe  upon  the  en- 
oloeed  reptodaetive  oigani)  and  aa  itaelf  eiijoying 
prote^on  and  support  from  the  calyx.  Tet,  in  the 
very  numerous  instances  in  which  the  corolla  is 
inconspicuous,  or  in  which  only  one  whorl  en- 
velopee  the  reprodnetlve  oi^gaoa,  no  dilBnenoe  of 
function  between  ooroQa  and  calyx  can  be  ob- 
served to  exist.  The  occasional  difficulty  of  de- 
ddiog  wh^er  a  on&-whorled  envelope  be  a  co- 
loUa  or  a  ealyx  ie  aometimee  expounded  by  a 
series  of  not  very  intelligible  rules,  sometimes 
evndcd  hy  applying  to  the  envelope  the  ambigu- 
ous name  of  perianth,  and  soinctimee  sommarily 
disposed  of  by  pronouncing  cvury  one-whotled 
envelope  to  l  e  a  calyx.   See  the  artide  Oaltx. 

OnTvn.VET.  The  small  pa-^tnrn  bone,  nr  lowest 
part  of  the  pastern,  of  a  horse's  foot.  U  articu- 
lates with  the  eoffin  and  the  navkmkr  bonea; 
and  is  united  to  both  bj  tiie  capsular  and  the 
lateral  ligaments.  The  coronary  ligament  is  a 
prolongation  of  the  skin,  or  a  vascular  expansion, 
projecting  and  extending  around  the  coronet  to 
the  bade  of  the  frog,  possessing  in  its  texture  a 
great  profusion  of  small  blood-vessels,  and  form- 
ing from  these  vessels  the  secretion  which  con- 
stitutes the  hoof,  or  crust,  or  wall  of  the  foot. 
The  ooronary  ring  ia  a  membrane  whioh  covers 
the  coronary  ligament,  and  extenda  round  the 
upper  portion  of  the  hoof. 

OORONILLA.  A  genus  of  omamental  plants, 
of  the  hedpwBoa  dividon  of  tiie  legnnunona  or- 


der. The  aoor|iion-aenna  ipeeiea,  mr  jointed-pod- 
ded  coltttea,  CoroniUa  Emmu,  ia  n  native  of  the 
south  of  France,  and  was  introduced  to  Britain 
near  the  end  of  the  16th  century.  It  is  a  hardy 
deaidnonadirab;  but  thon^  an  dd  and  not  in- 
frefiiaBt  member  of  shrubberies,  itfabjuooeans 
so  generally  cultivated  as  it  deserves.  Its  usual 
height  is  from  3  to  6  inches;  its  branches  are 
nnuerona  and  irregular,  and  aboond  near  the 
ground  aa  well  as  toward  the  top ;  the  bark  of 
the  older  bran  lies  is  greyL«h,  and  that  of  the 
younger  is  smooth  and  dark  brown ;  the  leaves 
are  pinnated,  eadi  oondating  of  three  pairs  of 
folioles  and  n  terminating  odd  one,  and  tiMjhave 
a  pleasant  green  colour,  and  possess  great  aggre- 
gate beauty ;  and  the  tlowers  have  a  yellowish 
colour,  are  large  in  prop<»tion  to  the  ihmb,  ap- 
pear from  April  till  Jone^  and  come  out  on  long 
footstalks,  and  in  cronps  of  two  or  thrcG  each 
footstalk,  all  along  the  sides  of  the  branches  be- 
dde  the  leaves.  "  Beautiful  as  the  leaves  are," 
remarks  Marshall,  *it  is  the  floweia  which  con- 
stitute the  beauty  of  this  shrub;  and  indeed  of 
aU  the  shrubby  tribe,  there  is  none  more  striking 
or  pleasing  than  this  when  in  fuU  blow.  This 
usually  happena  in  May,  when  it  wiU  be  eoveced 
all  over  with  bloom,  the  shrub  it^olf  appearing  as 
one  larpe  flower  di'vadcd  intd  niany  \no?e  spikes." 
And,  says  Loudon  in  Arboretum,  "  The  win- 
gliqg  of  jdlow  ilowera  with  flowerlmda  more  or 
less  red,  and  the  elegant  foliage,  renders  this 
hardy  shrub  a  very  desirable  one  foir  its  beauty." 
Another  recommendation  of  it  is  that  it  fre- 
quently floweva  again  in  antomn.  A  variety  of 
it,  of  lower  growth  than  the  normal  plant,  is 
known  as  the  dwarf  scorpion-senna.  —  Fifteen 
other  species,  all  more  or  less  hardy,  all  decidedly 
ornamental,  and  ohiaflj  natiTea  of  oounfetiM  mi- 
jacent  to  the  MediteRiniaan,  are  enldifated  in 
British  gardens ;  and  some  more  species  are 
known  to  botanists,  but  have  not  yet  been  intro- 
dttoed.  (hw  of  the  into>duoed  species,  the  Ci^ 
tan,  is  a  striped-flowered  annual ;  three,  with 
fpectively  pink,  -white,  and  yellow  flowers,  are 
herbaceous  trailers ;  one  with  yellow  flowers,  and 
two  with  white  flowers,  are  perennial<-rMted 
herbs ;  two  are  yellow-tiowered  eveigreen  herla; 
and  the  rcmainiag  aiz  are  Tellow-flowevad  erei^ 
green  shrubs. 

OOBONOPI78.  8eePLAiraai]randWAB«i-CaMi. 

CORELEA.  A  genus  of  beautiful,  evergreen, 
Australian  shrubs,  of  tlie  rue  tribe.  Thcv  follow 
the  type  of  the  Capo  diosmas,  and  have  become 
conspicuous  ornaments  of  almoet  every  good  ^t- 
iflh  greenhooae.  The  first  known  apedes,  C.  alia, 
was  introduced  from  Australia  in  1793  ;  nnd  four 
other  species,  C.  virens,  C.  tpeciota,  C.  rufa  and 
C.  pvjLcheUot  were  introduced  before  1 825.  Two  of 
theie  speoiee  oany  white  flowen^  one  eeaziet  flow- 
ers, one  green  flower?,  and  onr  scarlet  and  green 
flowers ;  and  they  vary  in  height  from  3  to  8  feet. 
A  more  recently  introduced  species,  C.  bicolor,  is 
one  of  the  beet  haUted  and  moat  beentafld  of  the 
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whole  tribe,  Itoftsm  !■  itroog  and  stookj ;  ito 

leaves  are  thlde,  rough,  and  very  bright ;  its  tu- 
bular flowers  are  half  bright  scarlet  and  half 
light  green,  in  a  similar  manner  to  those  of  C. 
ipeeuttOf  but  are  dierter  and  not  w  tUn;  and  iti 
whole  appearance,  even  when  oat  of  iower,  is 
not  a  little  handsome.  But  a  race  of  exquisite 
hybrids  have  been  raised  in  England,  prindpallj 
hjJir.Wllami  and  tiMMlnm  greatly  eclipsed  all 
the  natural  apadea  ezeept  C  bMor  and  C.  apeei- 
OM,  and  constitute  a  large  proportion  of  the 
choicest  oomeas  at  present  in  cultivatioa.  One  i 
of  the  moat  imposing  of  the  hybrida  la  C.  lonffi- 
^Cora;  ita  leaves  are  ovate,  obtuse^  and  oovarad 
on  the  upper  surface  with  a  slight  ferruginous 
down;  and  its  flowers  are  very  long,  and  are 
oovered  with  a  similar  down  to  that  wfaidi  is  <m 
the  leaves,  and  have  a  delicate  rose  colour,  alto- 
gethpr  nntinted  with  any  other  hue.  Others  of 
the  fine  hybrids  and  varieties  are  known  as  C. 
Milnerii,  C.  Harrisni,  C.  gtundiflorat  C.  Cunning- 
hamii,  0.  roma,  C.  rom  mtiftTt  C*  fiMKfr^armss^ 

and  C,  ff^i-jSi.t  ih.'ljr^r. 

CORROSIVE  SUBLIMATE,— chemically  Hi- 
ehloride  of  mercurif.  A  most  powerful  medicinal 
pfaparation,  aoting  in  even  rtrj  email  qnantiiy 
as  a  virulent  poison.  It  h  prepared  by  sublim- 
!  ing  a  mixture  of  two  equivalents  of  chloride  of 
sodium  and  one  equivalent  of  biBulpha.te  of  per- 
oxide <rf  aereofy;  tiieae  aabelanflea  prodoolnfrt 
by  mutual  change  of  elements,  an  equivalent  of 
corrosive  sublimate  and  two  equivalents  of  sul- 
phate of  soda.  Corrosive  sublimate  is  a  colour- 
lae%  eemi-tvanivaieBt,  ayatallina  enbetiinaa ;  it 
has  an  acrid,  burning  taste,  and  leaves  upon  the 
tongTie  a  nauseous  metallic  flavour :  it  is  upwards 
of  five  times  the  weight  of  its  own  bulk  of  water ; 
H  eao  be  dieeolfad  in  twioe  ita  wdgbt  of  boiling 
water,  but  cannot  be  dissolved  in  less  than  twenty 
times  its  weight  of  cold  water;  and,  when  taken 
into  solution  in  hot  water,  it  subsides,  in  the 
prooen  of  oooling,  into  puimBatio  oryatala.  It  ie 
aometimes  most  advantageously  administered,  in 
pmall  do'^p'?,  for  farcy  in  horses;  it  is  often  used, 
in  solution,  as  an  external  application,  to  cure 
aoab  and  mange,  to  doebroj  tenttin»  atoid  to  die- 
poae  de^  and  refractory  olaera  to  heal ;  and  it  is 
occasionally  emplojed,  in  very  weak  solution,  to 
remove  cloudiness  from  the  eyes  of  animals.  But 
in  all  oaiee,  especially  of  internal  eiiiibition,  it  is 
fnatlj  too  active  a  substance  ta  oooupy  a  place 
amori!?  the  homp-dnip:?  of  a  farm,  and  still  lees 
among  the  medicaments  of  a  quack ;  and  it  ought 
to  be  known  by  nnj  but  prolbnional  peraons,  only 
that  it  may  be  ehwnnad  and  dreaded  in  pveeia^ 
the  sruno  deeree  as  arsenic. 

CORSELET.  SeeTHOBJUC 

CORTEX.  See  Ba&k. 

C0RYAKTHB8.   A  very  curious,  eingolarly 

splendid,  and  recently  introduced  genus  of  tropi- 
<Hd  epiphytous  plants,  of  the  orchis  tribe.  The 
spotted  species,  C.  maculata,  was  brought  to  Bri- 
from  Demevam  in  IBM.  Itaatamiainnallj 


about  a  foot  hi^;  and  the  parte  «f  ila 
are  so  curiona  in  {brm  and  colouring*  and  ao ' 

varied  in  appearance,  that  an  obeerver  who,  for  j  • 
the  first  time,  observes  th^  pendant  on  the 
tmnlce  of  treea  in  tiMir  native  region,  dcmMa  i 
whether  they  are  flowers,  insects,  or  birds.  ••Tfca  i 
lip  is  furnished  near  its  base  with  a  vdl'^w  cap,  ^ 
over  which  hang  two  horns  constantly  distilling  > 
water  into  U,  and  in  aneh  abnnAuMe  aa  to  fit  it  t 
several  timee;  thia  Ottp  communicates  by  a  nar-  | 
row  channel  formed  of  the  inflat»*d  niargin  of  ' 
the  lip,  with  the  upper  end  of  the  latter;  and  | 
tlUa  iJao  ia  a  o^adona  vessel  very  modi  likw  \ 
an  old  bd^met,  into  which  the  honey  that  the  cup  |, 
cannot  contain  may  mn  over."   The  helmet  like 
vessel  has  suggested  the  name  Coryanthes,  which  t  • 
signifiee  'hehnet- flower.* — A  species,  folly  aa 
curious  as  the  preeeding,  tlioogh  not  so  flocaify  | 
Fplendid.  T  nuwnmlA^  hai  been  itttiodnoed fram 
the  Caraccas.  '  ■ 

OORTCABPUa  A  genus  of  graasee,  of  the 


tribe;  OnljT ene  apeoiee^  tha  wedBka,  C.  ii 

arundinarens,  is  known;  and  this  was  brought  |' 
from  North  America  about  36  years  ago.  and  ■/ 
was  <»Ued  by  Michaux  FeAuca  diattdra.  Its  ro«^  |  j 
ia  perennial;  ita  enlm  riaeatotheheightof  be-  ;| 
tween  two  and  three  feet ;  its  flowers  appear 
from  April  til!  Jnlv  ;  and  its  seeds  have  a  curious^ 
heimut-like  appearance,  and  are  alluded  to  in  the  [j 
name  ooryoarpoa. 

COKYD  ALIS.   A  genus  of  hardy  ornamental  > 
plants,  of  the  fumitory  tribe.   The  hollow-rooted  [ 
species,  Corydalu  (uWoso,  formerly  called  Fuam-  . 
fia  oseo,  waa  introdneed  to  Britidn  from  the  m 
south  of  Europe  near  the  close  of  the  16th  oen- 
tury ;  and  it  was,  for  a  lr»n(T  time,  a  favourite  as  1 
an  ornamental  plant,  but  was  eventnally  Mper- 
aeded  bjmore  dMwynovdtiee.  Ita  root  ii  tn- ' 
berous,  large,  and  hollow  in  the  middle ;  its  stem  | 
is  abont  six  inches  high,  and  does  not  ramify ;  a  < 
single  ramose  lewf,  somewhat  like  that  of  the 
oommon  Aimitorf,  bnt  with  bnndcr  lobes,  gar- 
nishes the  bottom  of  the  stem;  and  its  flowma  .1 
are  produced  in  a  spike  at  the  top  of  tiie  fi<^m. 
have  a  pale  purplish  colour,  and  appear  from 
February  till  May.  A  varietj  of  thia  fpeeiei,  C. 
t.  aliifhm^  has  white-oolouied  flowera,  »mi  is 
considerably  taller  than  the  normal  plant    \  .1 
peculiar  alkaline  principle,  to  which  the  name  of  ' 
oorydaHn  hae  beoi  given,  aslrta  in  tha  root  ef ;  I 
Corydalis  fibrosa,  as  a  aalnUa  malata^  and  ean  i 

i 


be  precipitated  from  its  &queouaMftotiei& by .  ^ 

nesia,  and  purified  bj  alcohol.  || 
The  yellow  ootTdalia,  C,  ArtK,  it  a  perennial-  | 
rooted  indigenous  herb,  with  a  stem  about  iO  | 
inches  high,  and  with  yellow  flowers  blooming'  '' 
from  April  till  October,  occasionally  to  be  seen  ou  : ' 
old  waUs  in  England. — The  tendrilled  speoies,  C.  ! . 
davimbla,  ia  n  dhnbing  annual  plant  of  Britirii  | 
thickets,  growinjT  to  ths  height  of  6  or  8  feet,  {| 
and  carrying  whitish-yellow  flowers  in  June  and  ' 
July. — ^The  bulbous  species,  C.  bu&Mo,  furoteriy  |j 

ia  a  beanttlia  tnbeNoe  || 
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rooted,  pink-flowered  inhabitant  of  Britiah  groves, 
g^wing  6  or  8  inches  high,  blooming  from  Feb- 
ruarj  till  Maj,  and  haring  a  large  solid  root  and 
an  appeaMUiM  temftwhat  like  that  of  Um  hoUow- 
xxtoted  speoies.— About  twenty  othflv  q»eoiee  have 
been  brought  to  Britain,  principallj  from  Siberia 
and  continental  Europe ;  and  nearlj  <me-jialf  of 
theee  Met«befwi»reoted,irtriienioet  of  tlie  re- 
mainder are  either  annuali  or  ttieiiaiell. 

CORYLU&  See  Nv»-Tu%  Bjoml,  end  Fil- 

BJCRT. 

OOBTlfB.  Buoh  a  oolleoftion  of  flowers,  in 
natural  inflorescence,  as  produces,  from  pedun- 
clee  of  various  Icnprths,  a  level  floral  surface  like 
j  that  of  an  umbeL   All  the  pedunoles  stand  apon 
a  OMuaioa  lengiladinal  atis;  botihe  longest  are 
I  produoed&rthest  down,  theduNrteit  are  produced 
farth?5t  up,  and  the  others  are  produced  at  in- 
termediate distances.   A  fiuniliar  example  of  a 
corymb  occurs  in  the  infloreeoenoe  of  the  moun- 
tain aeh.  Plants  which  produce  their  floweit  in 
oorym^'^  arc  Baid  in  he  corymbiferous. 
CORYNEPiluRUd.   See  CLca^aAfls. 
I     COBYPHA.   See  Faa-Paui. 

OOBTZA.  Tnfleinnwtien  of  tiie  noitrik,  tad 
mucous,  excoriatintr,  fetid,  or  purulent  discharge 
from  the  nose,  uaaccouipanied  by  cnu;^^i,  or  by 
I  inflammation  of  the  faucea.    It  naturally  pro- 
diioie  oalarrhi  is  mry  ftequently  ■ooompaided  bj 
I  it,  and  springs  from  the  same  causes ;  yet  in  cat- 
I  tie  and  sheep,  it  sometimes  occurs  alone,  and  it 
I  should  thm  be  promptly  met  by  suit^le  reme- 
dies to  prevent  it  from  maaing  into  oatanfa.  A 
ma^  at  night  and  two  or  three  doeee  of  ooeling 
medicine  will  generally  cure  it  in  a  OOW  or  an 
ox.  See  the  article  CAtAaan. 

006H.  The  iheath  of  otnpty  pod  of  pease  and 
beans,  and  the  hoi^  or  ohaifof  oats  and  wheat. 

COSMEA.  A  genus  of  omamentnl  plant-?,  of 
the  sunflower  division  of  the  oomposite  order. 
Eight  spedee  were  introdaoed  to  Biitain  beCwoen 
1798  and  1836 ;  seven  of  these  wem  from  Blezi- 
co,  and  one  from  South  America  ;  seven  arc  an- 
nuals, and  one  is  a  tuberous-rooted  perennial ; 
three  bame  reepootively  pink,  purple,  and  white 
flowery  and  Ibor  bata  yellow  flowers ;  all  take 
their  name  of  coaraea  or  "the  handsome,"  from 
the  fine  appearance  of  their  flowers  ;  two  of  the 
annual  species,  the  sulphur-flowered  and  the 
smaU-flowered,  oombine  herdinem  with  beanty, 
and  three  are  placed  by  Borae  hotanista  in  the 
:  elegant  t^enus  coreopsis.  A  more  rtcently  intro- 
i  duoed  species,  Cornea  ie»uifolia,  carries  lilac-col- 
{  oQved  flowen,  and  now  flgnrit  In  the  oatalogues 

of  the  seedsmen. 
:     COSSART,  or  ComnT.    A  lamb,  a  calf,  or  a  foal 
,  which  is  abandoned  by  its  dam  before  it  can  shift 
,  I  for  ttseU;  or  whidi,  in  oomsquenoe  of  belooging 
j  to  a  twin  or  triad  Mrth,  <»nnot  receive  sudb  a  por- 
I :  tion  of  her  care  as  is  necessaryfor  iti  nurtitrement. 
i     COSm   See  Ribs. 

OOeilTINBSS.  An  andaa  retention  of  the 
fimainaainiBli,  or  a  morbid  and  conperatiTely 


inactive  state  of  the  intestinal  canaL  Occasional 
instances  of  this  disease,  as  distinguished  from 
habitual  ooea,  are  more  properly  designated  con- 
stipation. Soma  of  tba  caaeei  of  oonstipation  in 
horses  are  violent  and  bard  exercise,  espedaUy  in  | 
hot  weather,  a  long  course  of  comparative  inao-  j 
tivity  in  ordinary  weather,  and  the  prolonged 
me  ofbaid  meat  withoat  gran  or  other  oleaasing  | 
diet.   The  proper  trmtment  of  constipation  in 
hurses,  Blaine  pronounces  to  be,  "  First,  back  | 
rake ;  next,  throw  up  a  laxative  clyster }  and 
then  proeeed  to  give  a  purgative  by  the  month,  ; 
milder  or  stronger  according  to  circumstances." 

But  the  treatment  of  ron-^tipation  in  cattle,  ■  i 
in  consequence  of  the  long  and  elaborate  course  , 
of  digestion  which  interveaee  between  the  mouth  i 
and  the  seat  of  the  diaordnr,  Is  much  more  diffi-  ; 
cult.    The  best  method  seem^i  to  be  to  adminis- 
ter Epsom  salts  in  a  series  of  moderate  or  mini-  | 
mum  doees,  wad  in  combination  with  aromatics  ;  j 
or  ooidiele,  wieii  as  ginger  end  caraway,  giviag  1 1 

a  minimnm  quantity  of  the  stimulant  with  the 
first  dose,  and  increasing  the  quantity  with  the 
second  dose  or  with  subsequent  doees  according  \ 
totbeoiigOBfliMef  tboeaee.  Ooutipalionina  ! 
cow  has  been  known  to  continue  un  relaxed  dur- 
ing eii^ht  days:  and  it  ought,  in  every  instance, 
to  be  attacked  with  judicious  dose  alter  dose  till 
it  gives  way.  Mr.  TowM  veiy  wlaety  remailEi^  ' 
in  reference  to  the  necessity  for  using  cordials  in 
cane*  of  obstinate  constipation  in  cattle :  "  There 
is  something  in  the  structure  of  cattle  which 
renden  oertabu  meffiealraka  and  principlee  alto- 
gether iaofipiicable,  end  vbidi,  in  defiance  of 
all  fever,  occasionally  compels  m  to  mingle  strange 
doeee  of  aromatice  and  stimulants  with  the  very  , 
aieani  by  wbidi  ira  are  endaafonriag  to  aabdna  i 
inflammation.**  1 

Tonstipatinn,   oooaaoned  by  coagulation  of 
milk  in  the  abomaeum,  and  by  the  consequent 
dietoioion  and  obobnietiott  of  that  itomadi,  ioaw- 
times  occurs  in  calves  of  a  few  days  old ;  and, 
though  this  is  often  incurable,  it  may,  in  many 
instances,  be  cured  by  means  of  successive  doees 
of  hot  iolntion  of  Epeom  mlti  adminiiterad  with 
tba  momafl]i«pampy--the  flnt  don  wwieiating  of 
two  onnreg  of  the  salts  in  two  or  three  quarts  of  | , 
warm  water,  and  the  subsequent  doses  consisting  \  j 
each  of  one  ounce  of  the  salts  and  two  quarts  of  [ 
warm  water,  and  being  admiaiitend  at  intervals 

of  eix  hours  till  the  conptipation  gives  way.  But 
prevLutiou  is  i:ir  more  important  than  cure,  and 
may  easily  be  elfccted  by  not  allowing  the  calvee 
to  mok  too  mnoh  niSSk  at  a  time,  or  to  mek  a 
cow  whose  milk  is  somewhat  old,  or  to  feed  upon  • 
the  indiscriminate  or  promiscuous  new  miik  of  i 
the  dairy. — Oonstipation,  caused  by  a  rapid  or 
sadden  dmage  from  aooii  flaid  and  oaioliient 
food  as  gruel  to  such  hard,  dry,  and  stimubting 
food  as  hay,  sometimes  occurs  in  calves  of  two 
or  three  months  old ;  and,  in  this  case,  li  is  at- 
tended by  an  overworking  and  overioading  of 
the  manjpliee  with  the  hard  flbraoa  food,  and 
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hy  a  ooanqaant  etoppage  of  the  pweow  offttnd- 

nation,  and  is  not  a  little  ^uoi^iu.  The  core 
in  this  instance,  aa  in  the  former^ — when  any  cure 
&Ln  be  effected — is  to  administer  solutions  of  i 
Ep«om  fdttlqrBiMiisof  tlwttoinMli-punip,— the 
first  dose  to  consist  of  ftor  Qanoei  of  tin  Mlto  in 
a  gallon  of  warm  water. 

Constipation  not  unfrequently  occurs  among 
ImiiIm  und  joong  sheep ;  ami  ts  H  dther  impels 
them  into  fever  or  indicates  them  to  be  already 
fevered,  it  ought  to  be  promptly  and  energetically 
attacked.  Yet  mere  ineffectual  straining  of  the 
ttkimalt  to  effeot  evMutiott  maj  iadiwto  ibe 
very  opposite  disorder,  or  at  least  vuj  be  occa- 
pioncd  by  such  a  clotting  and  adherence  of  the 
tail  about  the  orifice  of  the  rectum  as  to  con&ti- 
tate  mm  estemsl  woA  meehinioal  olatraolioii. 
But  when  real  constipation  exists,  and  is  shown, 
by  the  heaving  of  the  flanks,  the  heat  of  the 
mouth,  and  the  general  restleesness  of  the  sy&- 
tom,  to  be  accompanied  with  fever,  blood  should 
be  let,  purging  should  be  iiidamd,  and  tii«  pftfeient 
should  be  removed  to  Green,  tender,  young,  and 
succulent  pasture.  The  means  of  inducing  purg- 
ing are  similar  to  those  for  cows  uid  calves ;  and 
each  dose  amy  modit  of  two  ounooo  of  B|iioai 
salts,  either  n  little  pini^pr  or  two  drachms  of 
powdered  caraway,  ami  a  sufRcient  quantity  of 
warm  water  for  perfectly  free  solution. 

Htbitoil  oootiTOOMtohanotoriMi  MNM  hones, 
and  h  caused  either  bj  a  defective  secretion  of 
the  intestinal  fluid,  or  by  an  exce^ive  fih?orpt!on 
of  tiie  liquid  ingredients  of  the  fsecal  mass,  by 
moiUd  aetiOB  upon  eitliar  qoaaidty  or  quality  in 
the  secretion  of  the  bile,  or  by  the  excessive  or 
constant  use  of  bpnns  or  of  any  other  dry  and 
beating  food.  Whatever  be  the  cause,  any  at- 
tempt to  ledooe  or  mitigBte  Imlritaal  oootiwneM 
bj  means  of  po^tives  would  only  increase  the 
evil ;  when  morbid  action  in  the  secretion  of  the 
bile  is  the  cause,  the  treatment  must  be  the 
•■iiM  M  t»  jamdiot;  when  theoxeeaiivo  oee  of 
dry  food  ii  the  came,  ooowdonal  bran  mashes  may 
be  given ;  and  when  the  cause  is  wrong  action 
in  the  bowels  themselves,  or  is  general  or  not  re- 
cognizable, curoli  may  be  given  in  winter,  and 
gnenliDod  in  emuner.  But  habitual  coetiveness 
may  firequ en tly  exist  in  horses  without  dptriment 
to  their  health,  or  at  least  may  be  of  such  a  ua- 
tnre  as  to  reqnim  only  ooowrional  and  very  par- 
tial correction.  **  This  diiordcr,"  skje  Qifaeon, 
"  is  not  easily  removed :  nor  is  It  often  necessary 
to  bring  sudi  horses  into  a  contrary  habit ;  for 
where  tius  is  m^ral,  it  may  proce^  firom  a  more 
than  ordinary  stnDgth  and  li^dity  in  the  small 
fibres  of  the  stomach  and  guts,  which  mnkes 
them  digest  their  aliment  well,  and  retain  their 
excrements  longer;  and  when  such  a  habit  can 
be  kept  within  vary  proper  medium,  the  horse 
will  continue  in  strcnc^th  and  vigour,  without 
any  inconvenience  ;  and  it  is  observable  that 
these  horses  are,  for  the  most  part,  able  to  en- 
dmro  grant  fttigiM  mid  labour.  Howifw,  it  is 


proper  to  give  ooeb  lionea»  at  all  oonvoiaMt 

times,  an  opening  diet." 

rORTM A  HY,--bot:\nica!ly  Baf^-Tr,,  ita.  A  genu* 
of  bal&amically  fragrant  plants,  of  the  chamomile 
dividon  of  the  oorapoeito  ocder.  The  enanmnB 
species,  Balsamita  vulgaruy  is  a  native  of  Italy 
and  thp  south  of  France,  and  was  intrr»dnc*d  to 
Britain  soon  ailer  the  middle  of  the  IGth  centoij.  ^ 
It  ie  •  hardy,  perennial-rootad  heib,  and  waa  ! 
formerly  much  cultivated,  in  kitdb^  gardens,  , 
for  both  culinary  and  medicinal  purposes.  Its 
roots  are  hard,  fleshy,  and  creeping;  its  steins 
are  bcaadij  aiul  about  a  yard  high ;  ite  ladiad  ^ 
leavea  are  oval,  greyish,  serrated,  about  3  inches  | 
long  and  1^  inch  broad,  and  grow  on  Imig  foot- 
etalkt;  its  stem  leaves  are  similarly  shaped  to  • 
tiie  radieal  leafoa,  bat  are  smallCT  and  aeede;  ^ 
and  its  flowers  have  a  deep  yellow  coloor,  and  | 
are  produced  in  loose  corymbs  at  the  top  r-f  the 
stems,  and  appear  in  August  and  September.  \ 
The  whole  plant  ia  aofllj  and  agreeably  firagraak  j ' 
Four  other  qieoie%  boft  all  of  far  less  intereift  . 
than  the  common  sort,  may  occasionally  be  seen  ' 
in  British  gardens.    The  whole  genus  ia  vety  ' 
nearly  allied  to  the  tansies.  , 

C08TU8.    A  gemis  of  omamental,  tnipieal,  '  * 
evergreen  herbaceous  plants,  of  the  ginger  trib?,  ■  j 
The  Arabian  species,  C.  arabinu,  is  a  native  of  .  [ 
both  Indies,  and  was  introduced  to  Britain  aboot  . 
the  middle  of  laat  eeataiy.  Ita  root  ia  iedbjr,  1 1 
jointed,  and  medicinal,  like  that  of  ginger;  its  i 
stems  are  numerous,  round,  taperinir.  h«"rbaceous> 
and  about  two  feet  high ;  its  leaves  are  smooth  .  1 
and  oUoBit  and  embraee  ^  elema  like  ihoae  ef  j  | 
reeds ;  its  dub  or  bract  of  flowers  rises  from  ^ 
amen?  the  Stems,  is  two  inches  long,  about  as  I 
thick  as  a  man's  finger,  and  blunt  at  the  top,  and  j 
oomlata  of  leafy  aoidee,  out  of  whidi  tin  flowan  ^ 
are  produced  ;  and  each  flower  consi^  of  one  ' 
thin  white  petal,  and  seldom  continues  nnwith-  ; 
ered  for  a  longer  period  than  (me  day.  This  piant,  . 
aa  enllivatod  ia  oar  holho«iae%  haa  a  wide  aad  ij 
UBOertain  range  of  time  of  bloom,  extending  from 
snmmpr,  through  autumn,  to  a  late  period  ia 
winter.    Its  root  is  pleasantly  fragrant  and  .| 
somewhat  pungent ;  and  ia  used,  in  Iiidi%  aa  a  !  ■ 
valuable  remedy  in  certain  stag^  of  typhaa  frrar,  j 
and  combinedJy  vrith  other  medicines  as  a  sto-  ' 
machio.   About  a  dosen  other  species  have  been  , 
introdnoed  from  the  trofioal  regiona  of  ikaa, 
Africa,  and  South  Amarioa;  and  aavml  mm  i 
are  known  to  botani?ts.  j 

OOTONKAST£iL  A  genus  of  ornamental 
shrabs,  of  the  rosaceous -fllowered  tribe.  The 
common  specieey  Ootmndtr  wl^aru,  formerly  I 

called  .^fespi^iis  rnfonm.ffrr,  mnr  he  found  wild  on  ' 
some  of  the  chalky  cliffs  of  Wal^  and  is  a  na-  r 
tive  of  Ararat,  of  the  Pyrenees,  and  of  many  of 
the  cold partiof  eontineptal  Europe.  Itiaekaalf  >> 
allied  to  the  medlar  and  the  hawthorn  rrccr-i.  j 
and  has  often  been  popularly  termed  the  dwarf 
quince.   Its  stem  attains  a  he^ht  of  about  4  or  ' 
6  6at;  Ita  faraiidMa  are  km,  amooth,  aad  ef  a 
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nddish-purple  colour ;  its  leaves  are  oval,  tntiie, 

Verr  shortly  pptiolatc,  and  deciduous;  its  flowers 
are  produced  in  twus  and  threes  from  the  sides 
of  the  branches, — and  thej  are  small  and  of  a 
pinkish-purple  colour,  and  bloom  from  Maj  till 
JtiIj  ;  nnd  its  fruit  is  spherical  and  of  a  bright 
red  colour.  But  three  quite  distinct  vi^ieties 
are  in  coltiration, — ^the  red-froited,  the  dark- 
fmited,  and  the  defn^ssed, — (7.  v,«rjftkrocarpay 
C.  V.  mdanocarpa,  and  C.  v.  depressa, — the  last  :\n 
import  from  Sweden. — Two  other  species  have 
the  same  height,  the  same  deciduous  habit,  and 
the  same  general  oharaoter  as  the  oommon  spe- 
cies,— the  loose-flowcrcd.  C.  fariffom,  introduced 
to  Britain  in  182f>,  and  sometinn  3  regarded  as  a 
mere  variety  of  C.  vul<faru,  —  aad  the  woolly, 
O,  tmmiiomif  tiroiil^  from  BwitMilaad  a  little 
after  the  middle  of  last  century,  and  regarded  by 
numerous  botanista  as  a  species  of  medlar. 

The  small-leaved  species,  C.  mtcrophyUoj  is  an 
evergreen  aaderdurab  or  ligneona  trailer,— one 
of  the  most  curious  and  beautiful  in  the  whole  of 
the  great  horticultural  collections ;  and  though 
introduced  to  Britain  from  Nepaul  so  late  as  1824, 
it  it  dready  a  wett-knoim  ftkvouitetand  in  eooi' 
paratively  extensive  cultivation.  It  ii  clothed 
with  a  glossy  deep  preen  foliage,  which  retain  all 
their  frMhneis  and  beauty  amidst  the  most  rigor- 
oiM  froat;  and  tte  flowers  liave  a  •no«y<^liitoool- 
our,  and  bloom  in  May  and  June,— and  thejaeem, 
while  reposing  on  their  rich  couch  of  duning 
green,  to  resemble  diamonds  strewn  oa  a  bed  of 
emoikM.  Itt  lenuufcaUj  iraUing  haUt  enable! 
it  to  adorn  rookwovk  and  spread  an  opulently 
omaraenta!  covcrinp^  over  spots  of  rubbish  and 
pieces  of  prostrate  wall  which  no  other  elegant 
evergreen  dtrab  oaa  aocomplish ;  and  an  eztn^ 
ordinary  and  powerfol  habit  which  it  has  been 
discovered  to  possess  of  pushing  its  shoots  out- 
ward and  upward  in  the  direoti<m  of  the  north, 
gives  it  adqiCatioiis  of  a  itOl  nMM  dngvlar  Uad. 
Mr.  Kvnay  of  the  Glasgow  Botaaio  Gttden  men- 
tions a  plant  nf  it  which  grow  over  a  south  wall, 
and  carried  a  full  complement  of  both  large  and 
small  branches  to  the  top,  without  the  aid  of  any 
tort  of  ftstemng ;  and  Mr.  Sim  of  Footscray  in- 
stances a  bush  of  it  which,  while  it  had  not  pjown 
to  the  southward,  would  have  extended  upwards 
of  20  feet  in  a  northerly  direction  had  not  itt 
progress  beoi  arrested  bj  the  intervention  of  a 
walk.  Tho  peculiar  flavour  which  indicates  the 
presence  of  prussic  acid  in  drupaceous  plants,  is 
so  strong  in  the  smaU-leaved  ootoneaster,  that  a 
botanist  who  had  never  sesn  the  idant  in  fleupcr 
might  be  induced  frnm  the  smell  to  pronounce 
it  a  pruniis ;  yet  the  tril>e  to  which  the  plant 
belongs  have  the  reputation  of  secreting  only  the 
maUo  add.— 'Two  othst  spesiaa  ef  eotonsaalsr, 
C.  rotundifclia  and  C.  htxi/olia,  are  so  nearly 
akin  to  0.  mwrophyU/i.  in  coriaccoasiicsd  of  ever- 
green leaves,  in  prostrate  and  trailing  habit  ol 
bfattfliNSi  and  in  etlMf  Intoniiliin  nimmfttfTt; 
dint  thsj  nigbt  almoat  ba  ngwded  as  mart 


varieties.  But  four  other  spaolM,  the  ftigid,  the 

related,  the  elliptic,  nnd  the  acuminate,  fire  tall 
shrubs  of  from  9  to  18  feet  in  height,  and  have, 
for  the  most  part,  a  sort  of  medium  habit  betweoi 
deciduous  and  evergreen. 

C0T8W0LD  SHEEP.    Pee  Sheep. 

COTTAGK  A  small  dwelling-house.  But  the 
word  small  is  comparative ;  and  while  one  cot- 
tage may  be  bat  a  grade  superior  to  a  bnt^  an- 
ither  maj  he  but  n  pmde  inferior  to  a  mansion. 
All  cottac;es,  ihough  almost  innumerably  varied 
in  gradation,  are  reducible  to  two  great  classes, 
the  ornate  and  the  plain, — the  former  salted  to 
the  upper  and  the  middle  ranks  of  society,  n.nd 
the  latter  adapted  to  oporatives  and  peasaiilry. 
Cottages  of  the  former  class  are  frequently  de- 
signatad  eottages  omiea,  and  maj,  meoiUja^  to 
their  design  or  style,  be  subdivided  into  ten 
groups, — the  suburban  cotta>»e,  the  English  niral 
ootta^,  the  pointed  or  Tudor  cottage,  the  orna- 
mental&nn-hoQse, the  oottage  villain  the  braek- 
etted  mode,  the  irregular,  Italian,  bracketted  villa, 
the  irregular  old  English  cottage,  the  Italian 
viUa,  the  Tuscan  villa,  and  the  pointed  or  Qothic 
vUh.  Bat-^th  the  exoeption  of  the  ornamen- 
tal &rm-hous^  whidi  may  be  noticed  in  our 
article  on  PABK-BritDiwos  —  the^  structures 
are  scarcely  proper  subjects  of  discussion  for 
oorwoik;  and  beridsa  thof  an dfaonaaed  at  fiitt 
length,  pnftarioiiany,  and  in  Iba  order  in  which 
we  have  grouped  them,  in  a  recent  publication 
of  no  great  size  and  of  easy  access, '  Downing's 
Cottage  Besidenoes.' 

Oottaget^  fur  towa  and  oounbry  operatives,  and 
particularly  for  farm  labourers  and  small  agri- 
cultural tenants,  have,  within  the  last  twenty 
been  very  greatly  improved  in  many  parts 
of  Great  Britain,  and  |»aticularly  throughout 
the  lowlands  of  Scotland.  Almoj^t  all  cottatres  of 
this  exoeedin^y  numerous  and  important  class, 
were  at  one  tfane  oonalmotod  on  principles  of 
sheer  sordid  economy,  witb  vsiy  litda  ngpttd  to 
the  health  or  comfort  of  their  occupants,  and 
with  no  regard  whatever  to  their  self-respect  and 
to  the  proper  tone  of  their  moral  feelings.  Bat 
a  great  and  happy  change  baa  taken  place.  Mul- 

titudeg  of  landlords  and  farmers  have  become 
enlightened  and  patriotic  enough  to  identify 
their  own  interests^  with  the  domestic  enjoy- 
ments, the  former  of  tiieir  tenantry  and  the  bit- 
ter  of  their  labourers;  and  they  have  concurred  . 
in  exertion  to  elevate  the  character  of  the  peo- 
ple's homes,  uid,  through  this,  to  i»prove  the 
character  of  the  peO|de*»  prindptos.  The  High- 
Ian  1'.  Society,  too,  has  strrnTiously  exerted  the 
whule  of  itg  powerful  influence  to  produce  a 
general,  skilful,  and  rapid  improvement,  and,  in 
parttonlBrt  they  appointad  oomnitlasa  of  inqoiiy, 
diffused  the  best  information,  gave  publicity  to 
f^ome  fine  examples  of  cottage-bnilding  by  land- 
lords, offered  many  premiums  throughout  small 
distriota  of  tbe  eoontiy,  and  prooared  and  pnb- 
fishad  the  bast  proMooal  speofioatiou  for 
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•roottflf  good  agricultaral  ooitagw.  Either  to 

pvo  a  narrative  of  the  improvements  which  have 
been  effected,  or  to  sketch  a  view  of  the  present 
oonditioa  of  cottages  throughout  Britain,  or  to 
deseribe  model  pkni  of  ft  few  good  individual 
structures,  would  far  outrun  tlii  limits  within 
which  we  feel  obliged  to  restrain  this  subject; 
aud  we  shAll  merely  give  a  curtailed  statement 
of  the  general  MfMaOkm  in  n  prise  ewty  by 
Mr.  George  Smith,  published  in  No.  24  of  the 
Highland  Society's  Transactions,  and  refer  any 
of  our  readers  who  desire  further  information  to 
that  eany  itedf,  end  to  other  ezodleat  pepen  in 
the  44th  and  52d  Nos.  of  these  Transactions,  in 
the  49th  No.  of  the  Quarterly  Journal  of  Agri- 
!  culture,  in  the  4th  ycL  of  the  communications  to 
j  thoBmifdof  Agriealtni«^endinthe4Ahaad5th 
vols,  of  the  Journal  of  tiM  Eojal  Agriflaltnctl 
j  Society  of  England. 

Mr.  Smith's  specifications  apply  altogether  or 
▼ery  neariy  to  good  oottagee  of  «U  poidUe  eoite 
in  stone  districts;  yet  «e  mey  briefly  indicate 
the  precise  plans  and  the  estimated  cost  of 
cottages,  which  they  were  expressly  written  to 
illoitnite;    TbB  eetfmete  of  ezpenae  takee  the 
stones  at  prime  ooet,  and  assumes  the  builder  to 
afford  all  materials  nnd  workmanship,  hut  to  have 
theee  carted  free  of  expense  to  the  site.  First  is 
!  n  iiiigle  cottage,  to  ooet  J70;  eedond,  n  eingle 
cottage,  £IS ;  third,  a  single  cottege,  £Si ;  fourth, 
j  a  double  cottage,  ;£130;  fifth,  a  douWo  cottage, 
I  ;£]36;  sizth,  a  double  cottage,  .£160  i  seventh,  a 
!  oomhfaied  oottege  for  four  fenuUe^  jC8fi2 ;  and, 
i  eighth,  a  combined  cottage  for  eiz  lamiliee,  j6330. 
I  The  first  single  cottage  has  a  kitchen  and  a  room, 
each  16  feet  by  12 ;  a  space  of  4^  feet  between  these 
for  beds  and  lobby ;  a  scullery  and  a  closet  in  a 
lean-to  behind;  ftnd  a  oellar  and  other  oonveni- 
ences  at  the  rear  of  the  scullery.   The  second 
single  cottage  has  a  kitchen  and  a  room,  each  K! 
feet  by  1 1^ ;  a  lobby  and  a  large  bed-closet  be- 
tween the  kitdien  and  the  room ;  a  eenllery  oiF 
the  end,  and  a  light  bed-cloeet  off"  the  middle  of 
the  kitchen;  a  narrow  stair  behind  the  bcd- 
cioset,  leading  to  a  loft  over  the  whole ;  wall- 
preiaee  in  both  the  kitehen  and  the  room ;  and 
cellar  and  other  conveniences  at  the  east  end  of 
the  hous'?.    The  third  single  cottage  has  a  porch, 
an  irregular  plxui,  a  sort  of  picturesque  outline, 
and  a  oonienient  and  eomfortaUa  interior,  and 
1  might  suit  wtXl  for  a  gate-lodge  or  a  ^rdener's 
j  house  on  a  property  whose  mansion  is  in  the  old 
English  style.  The  first  double  cottage  has  two 
pordiee  In  the  middle  of  the  front,  filatxd  back 
to  1  ack ;  and  each  of  its  two  dwellings  has  a 
kitchen  of  Ifi  foet  hy  12,  a  scullery  and  a  pantry 
in  a  lean-to  behind,  a  cellar  and  other  conveni- 
enoes  in  the  rear,  and  a  room  of  16  feet  by  11, 
with  wall  closets  in  inside  walli.   The  second 
double  cottage  hng  porches  at  the  entls  and  an 
overhanging  pavilion  roof;  and  each  of  its  dwell- 
.  ingshaa  a  teoUuwae  behind  the  poroh,  ft  kitehen 
I  of  16  feet  by  13,  ft  room  of  16  feet  by  11,  ft  pantiy 


and  a  cellar,  a  back-scullery  fitted  with  boili^  ' 
water-pip-',  ami  sink,  and  exteriorly  a  pig-house 
and  a  poultry-house,  with  yards  and  other  tob^ 
Teidences.  The  third  double  cottage  has  a  land- 
some  elevi^ioii,  and  ft  general  outline  like  that 
of  a  large  single  cottage  ;  and  em  h  of  its  dwell- 
ings has  a  compact  and  convenient  arrangement, 
comprises  three  apartments,  with  cloeet,  ecullery, 
pantry,  cellar,  and  other  aooommodationa,  tmd 
has  a  bed-room  over  the  centre,  and  a  loft  over 
the  kitchen.    The  combined  cottage  for  four 
faiuilies  consists  of  a  centre  and  two  wingi ;  each 
wing  ie  a  dweUing-hoaae^  «^th  ft  kitehen  of  16 
feet  by  12,  a  room  of  the  same  size,  wall-presses, 
space  for  bed?  between  tbp  kitchen  and  the 
room,  an  interior  scullery,  and  exterior  oellar  ana 
other oonfoniaioee;  aadeaehhalfef  tbooanlnl  ' 
compartment  is  also  a  separate  dwelling  hone^ 
with  a  kitchen  of  17  feet  by  12,  a  >>ack  scuDerr. 
a  room  of  IS  feet  by  10^,  a  pantry  ;n  the  lobby,  .  ; 
and  exteriorly  ft  yard,  ft  odlar,  and  other  oon^ 
veniences;  and  two  of  the  four  dwellingpi  have  . 
pig-houscs,  two  have  poultry  houeei^  ftad  the  ■ 
four  have  combinedly  a  oow-house. 

In  digging  and  levelling  fertikoereoliett  of  any  |  ' 
of  the  cottages,  the  whole  area  is  made  uniform, 
and  the  trenches  are  excavnt«'d  in  tfre  depth  of  j 
2^  feet  below  the  floor-kvel,  and  made  3^  f«et  i 
wide.  The  foandatietHMMunm  ia  kid  three  feet  'j 
broad,  with  large  flat-bedded  otonea;  the  wmlb  ;  j 
arc  brought  in  to  the  breadth  of  two  feet  by  ao  |  j 
ofiiset  at  each  side;  the  whole  walls  are  buili  of  | 
prime  rubble  stones,  laid  on  their  natnal  bed, 
with  properly  prepioed  meitfti;  the  dirimoa-  i 
walls  of  the  double  cottages  are  carried  doee  up  ' 
to  the  slates ;  the  base-course,  the  comers,  the 
rebates,  the  soles  and  lintels  of  doors  and  win-  i 
dows,  the  diiau^y-tope,  the  deor-etepa,  and  all  j 
proji  ctions.  are  executed  with  neatly  broached  i 
ashlar;  and  the  comers  are  broached  to  the  ■  ' 
breadth  of  six  inches  on  each  laoe,  and  back- 
eheekedhalfaa  inch fer  hailing.  Alltho^oaad 
floors  are  formed  of  dressed  flags,  neatly  squared 
and  jointed,  and  laid  on  a  level  stratum  of  limt 
riddlings  and  dry  stone  shivers.   The  jambs,  lin-  ^ 
tell,  and  heartha  of  the  lin-plaeea  am  fevmed  of  ' 
polished  stone.   A  dwarf  wall,  12  inches  thidk,  is  ! 
built  across,  und«r  each  of  the  floored  r<K>m8,  for 
supporting  the  sleeper  joists ;  and  four  iron- , 
giated  openinga,  eaob  8  inehce  a^iasa,  aM  madi ' 
in  the  baee  oourse  round  the  floored  rooms,  for 
the  circulation  of  air  under  the  flooring.  All  the 
doors  and  windows  have  safe  Untels,  uf  one  inch 
in  thieknem  to  every  foot  ia  length,  and  have  at  | 
leant  Tiiiie  inches  of  soUd  hold  of  the  walls  at  each 
end.    Tlie  scantling  for  the  ties  and  mft.  rs  of 
the  roof  is  not  lesi  than  t>j^  inchee  broad  and  2^  , 
thick,  and  ie  fenned  out  of  Baltio  white  wool  ', 
battens ;  the  cupples  are  set  at  the  distances  of  16 
inches,  on  level  wall  plates,  7  inches  by  1^  inch  ; 
the  joists  of  the  flo(»ed  rooms  are  7  inchee  breed  , 
and  $i  thicik,  and  are  plaeed  aft  dietanoea  ef 
16  inehei^  and  fiooied  over  with  grooved  and  [ 
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tongaed  Dram  timber  ll  inch  thick;  and  the 
pftftition-standards  are  4  inches  l>ruad  and  2  thick, 
and  are  placed  at  distances  of  Itf  inches,  and,  as 
wdl  at  all  Hie  oeilings,  corored  over  with  the 
best  Baltic  split  lath.  The  ooiiido  doors  are 
made  of  11  inch  pl-iurrhcd.  tonpued,  and  beaded 
deal,  and  have  each  on  its  back  three  cro8»-bar», 
8  inches  broad,  of  one  ineh  thick  deal ;  and  all 
an  hnng  with  etniig  oross-tailed  bingee,  and 
mounted  with  stronj]^  stock-locks  and  imrt  lift- 
ing-latches. The  window-sashes  are  framed  two 
inches  thick,  with  |  inch  astragals,  and  gkzed 
with  3d  crown  glass.  The  loofli  are  covered  with 
close-juinted  J  inch  sarkinc;,  nnd  slatrd  Avith  good 
folates  from  the  nearest  slate-quarry  or  slate-mar- 
ket; and  the  ridges  and  flanks  are  covered  with 
lend,  IStaohiotmNuifMidof  ApoiindototiM  on- 
perficial  foot.  All  the  walls,  ceilings,  and  parti- 
tion? are  fini«?hed  with  two  coats  of  pnnd  plaster 
lime ;  and  ail  the  windows  and  outside-doors  re- 
oeive  three  coate  of  the  beet  oQ  pdnt  The  minor 
details  of  the  interior,  and  all  the  details  of  the 
outhouses,  are  furnished  in  a  neat  and  substan- 
tial manner,  in  full  keeping  with  the  character 
of  the  genend  BMOouqr  and  oarpentiy. 
COTTAOB  ALLOTHSNTB.  See  Auumn 

COTTAGE  ECONOMY.  The  prudent,  thrifty, 
and  efffeotiTe  maitBgement  of  the  domeetioaffairs, 

and  particularly  of  the  household  expenses,  of  a 
peasant's  family.  Cobbt  ttN  well-known  tract  on 
this  subject  has  been  antiquated  by  the  progres- 
sion of  eodetj;  but  an  ezodlent  paper,  compiled 
bj  French  Burke,  Esq.,  from  essays  submitted  to 
the  Rovnl  Enfrlich  Agricultural  Society  of  Eng- 
land, was  published  in  the  third  volume  of  that 
Societ7*i  Journal,  and  »  cheap,  minntei  oompre- 
hensivc,  and  exceedingly  good  manual,  under  the 
ti'.l  '  nf 'The  Working  Man's  Wife.'  vrn?  recently 
published  by  the  London  Religious  Tract  Society. 
"  To  use  without  watte  the  food  which  Provi- 
dence supplies  for  the  wnntB  of  man,**  femuks 
Jfr.  BurVe,  is  of  the  greatest  importance  in 
those  who  have  hut  little  to  spend  ;  and  nothing 
so  completely  disarms  the  stings  of  poverty  as 
the  meMM  of  Mndndng  aeeuity  pittaoee  capahle 

pf  producing  a  comfortable  mrnl.  If  thnrrforp, 
by  teaching  them  a  little  of  simple  cookery,  it 
can  be  occasionally  bo  changed  as  to  make  it 
aonevhai  more  aavonry  at  the  same  ooet>  there 
can  be  little  doubt  that  it  would  materially  add 
to  their  comforts,  and  then  attach  them  stiU 
more  to  their  homes."  Ample  instructions  on 
this  point,  and  on  oliwitalioof  fu  higher  impor- 
tance, are  contained  in  the  Tract  Society's  man- 
ual ;  and  a  copy  of  the  book  may  be  had  for  a 
shilling.  Many  valuable  hints,  though  somewhat 
diffluitv  md  raited  more  to  tike  peasantry  of 
Ivelaad  than  to  those  of  Britain,  occur  likewise 
in  some  of  the  tracts  and  pamphlets  of  Martin 
Doyle.   See  the  article  FARM-SsarANTs. 

CNmAOB  OABDBNnrO.  A  mtaU  piece  of  | 
gafden  groaad  afiof^  a  ooiti^  neeM  emplojp- 1 


men!  during  his  houn  of  lelntre,  enables  him  to 

add  grentlv  to  his  rcsotirces  and  his  domestic 
comfort,  and  indirectly  but  powerfully  improves 
his  moral  character,  and  heightena  the  tone  of 
hie  healthy  feeling  of  independence.  But  it  ought 
n'it  merely  to  be  possefs!  d  Vy  him,  but  wisely 
managed,  and  kept  in  skilful  cultivation.  Many 
cottage  gardens  are  kept  in  a  condition  only  a 
degree  or  two  better  than  savage,  indicating 
total  ignorance  of  all  true  principles  of  cultiva- 
tion, and  displaying  a  barbarous  indifference,  not 
only  to  taste  and  beauty,  but  to  the  most  com- 
mon tidinen  and  older;  and  thei^  to  flur  from 
really  benefitting  their  owners,  encourage  their 
miserable  habits,  incite  them  to  disregard  or  con- 
temn improvement,  and  exert  a  malign  induenoe 
upon  iha  taete  and  progrem  of  the  ranomidfav 
community.  Ill  kept  cottage  gardens,  in  fact, 
sustain  pxartly  the  same  relation  to  the  princi- 
ples and  arts  oi  cultivation,  which  filthy,  irregu- 
lar, ill-managed  booses  do  to  the  pfiadfilct  uid 
arts  of  domestic  economy. 

The  land  of  a  cottage  irarden  may,  from  bcin:^ 
situated  on  the  lowest  dip  oi  the  surrounding 
railho^  or  flNun  the  oompaiatiTe  spongineee  of  iti 
■oil,  or  from  the  retentiTenem  of  its  subsoil,  or 
from  fliiji  overflowings  upon  it  of  some  land-spring, 
be  too  wet  for  the  successful  cultivation  of  kit- 
chen v^etables;  and,  in  every  fubh  instance,  it 
ought  to  be  promptly  and  thoroughly  drained. 
But,  in  even  the  worst  case,  the  digging  of  a 
ditch  round  the  outside,  and  the  forming  of 
either  an  outlet  or  *'a  •waUow**  at  the  lowest 
corner,  will  be  sufficient.  When  the  garden  ad- 
joins a  public  rnr\r1,  or  n  wn?:tp.  or  a  common 
field,  it  ought  to  be  protected  by  a  good  hedge  or 
by  a  ditoh  and  hedges  or  by  a  deep  diteh  and 
paling ;  but  if  it  be  an  allotment  piece,  it  ought 
not  to  be  separated  from  adjacent  pieces  by  more 
than  a  footpath,  or  other  simple  boundary  line  ; 
for  unless  hedges  are  quite  necessary  for  protec- 
tion, they  serve  as  retreats  for  slugs  and  mis- 
chiuvoiis  insert-  All  timber  and  ornamental 
trees,  particularly  poplars,  ash -trees,  willows, 
alders,  birches,  and  mountain-ashes,  when  grow- 
ing in  the  hedge>4rowsor  upon  the  margin  of  cot- 
tage p:trdfn3,  are  excessivp  intruders,  and  make 
fearful  curtailments  upon  the  amount  of  useful 
crops  which  might  be  raised.  Unless  a  kitchen- 
garden,  whether  old  endoeore  or  new  allotment, 
have  been  quite  recently  trenched,  a  new  tenant 
should  resolve  to  trench  it  piece  by  piece  till, 
within  as  short  a  period  as  his  convenience  will 
allow,  the  whok  of  It  obtain  a  new  rarftoe. 
Trenching  is  indispensable  for  deep-rooting  plants, 
and  serviceable  to  the  most  shallow-rooting  ones , 
it  deepens  the  soil,  and  facilitates  the  perform- 
aoee  of  all  fttute  openttona;  it  bnriee  weeds 
and  sickly  mould,  and  converts  a  useless  or  nox- 
ious snrfifice  into  a  useful,  root-feeding  substra- 
tum ;  and  it  secures  a  greatly  improved  circuhi- 
tion  of  both  ur  and  mMan,  and  averts  many 
bad  elftofes  both  of  exoe«iv«  lain  sod  eiMSiiva 
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drought.  If  die  Mil  be  very  ^7Vt  it  might»  m 

speedily  as  convenience  nnt?  opportunit'ips  will 
permit,  to  be  improved  bj  intermixture  of  sand 
and  fine  gravel ;  if  very  sandy,  by  intermixture 
of  day  J  uid  if  boggy  or  very  llbiwie»  by  the  in- 
tcrmixturf!  of  m:ir!?  and  calcareous  gravels. 

Frequent  applications  of  manure,  in  some  <ar- 
cumst&nces  as  intermixtures,  in  others  as  top- 
drearingiy  tut  bi  othen  tt  ednudatiag  wetflringi, 
are  essential  to  the  free  and  constant  fertility  of 
even  the  richest  garden  land.     A  cottager  who 
keeps  a  cow  or  a  pig,  should  maku  the  utmost  of 
his  advMitafeoiie  oinmnieteiieee,  by  proenriiig 
abundance  of  ferns,  road-side  grasses,  and  other 
litter,  and  by  not  allowing  a  drop  of  the  liquid 
matters  of  the  oow-house  or  the  pinery  to  es- 
cape; end  one  wbo  hae  iMifther  s  cov  nor.  a  pig 
should  have  a  hollow  pit  in  a  convenient  sifca&> 
tion  for  receiving  all  drainage  from  his  cottage 
and  all  refuse  from  his  garden,  and  should  add  to 
the  oontente  of  thai  pli  eU  aorto  of  eibee,  merl, 
lime-rubbish,  soot,  road-eweepings,  and  cattle- 
droppings  on  lawns,  or  droppinpg  which  he  can 
conveniently  obtain,  and  should  once  or  twice,  or 
oftener  if  neeenavy,  elir  or  torn  over  tbe 
to  promote  the  requisite  degree  of  incorporation 
or  decomposition.    Liquid  manure,  or  the  drain- 
age of  a  dangbill,  diluted  if  necessary  with  water, 
is  die  moti  eieetiTe  ftr  oeUMgee  uid  boreoolee, 
either  in  the  seed-bed  or  nfler  transplantation ; 
and  a  cesspool  nmr,  in  Tnany  a  small  holding,  be 
very  advantageously  sunk  for  the  purpose  of  ool- 
lectin^  and  fetianing  this  fliibelanee. 

The  proportion  of  crops  to  one  another  and  to 
the  \vhr.\e  garden  demands  the  close  considera- 
ti  >n  uf  every  occupier  of  a  cottage  garden,  and 
ought  to  be  regulated  bj  the  reel  wants  and  the 
judicious  tastee  of  liia  flunily.  The  crop  whidi 
remains  lonfjf'st  in  use,  and  yields  the  lai^est 
return,  and  is  averagely  of  most  service  to  a 
hooasboU,— 4n  other  words,  the  potato  crop — 
will  command  the  faurgest  share  of  the  ground ; 
and  other  crops,  such  as  caVl  apfpR,  borecoles,  sa- 
voys, cimrots,  parsnips,  turnips,  beans,  kidney- 
beans,  onions,  leeks,  potherbs,  p^ue,  salad-herbs, 
and  a  few  floweringi-pIants»  irill  ooonr  in  a  de- 
scondin!!  Br  ries  of  prominence,  a?  ncnrly  n*; 
siblc  in  the  degree  of  their  comparative  value  to 
the  family,  or  very  nearly  in  the  order  in  which 
we  have  named  then.  Aasnmiag  a  garden  to 
have  an  area  of  half  a  rood  or  20  perches,  to  be- 
long to  a  man  who  haa  a  wife  and  three  or  four 
children,  to  be  disposed  in  a  rectangle  of  38  yards 
by  16;  and  to  oome  into  the  pswaaslea  of  the 
tenant  at  Michaelmas,  a  rough  model  sketch  may 
be  given  of  its  diptribution,  which  will  servo  in 
some  degree  to  direct  the  distribution  of  gardens 
of  otiier  sizes,  or  bdouging  to  cottiers  in  other  cir- 
cumstances. One  half  of  the  garden,  measured 
from  one  end  to  the  middle,  must  be  mnrked  off 
for  potatoes,  and  should  be  either  trenched  or 
well  dug  daring  winter,  in  order  to  bo  thoMMighly 
VMllowed  and  odiorwiae  prepared  lor  the  meet 


pfoitabk  reeeption  of  the  potato  sels^  in 

Poven  yards  of  tin:  length,  mr*n?nred  from  the 
middle  of  the  garden  or  end  of  the  potato  plot, 
should,  as  speedily  as  possible  after  the  tena&t'i 
taking  possession,  be  dag  and  planted  with  bsw- 
coles  or  some  other  variety  of  cabbage ;  and 
about  the  middle  of  January,  when  the  second, 
the  fourth,  the  sixth,  and  tbe  eighth  rows  of  the 
young  oabbsge  may  be  aoppeeed  to  have  been 
used,  the  spaces  where  these  rows  stond  Fb<iii!  ^ 
pointed  over  with  the  spade,  and  planted  with 
long-podded  beans  at  distances  of  4  inches.  Nine 
of  the  remaining  twelfe  yards  may  be  diepesed 
in  four  parallel  beds,  all  to  be  cropped  in  Mar^ 
and  April, — the  first  with  parsnips,  the  second 
with  carrots,  the  third  with  onions  and  leeks,  and 
the  foorth  with  radishes,  kttocee,oahhsgs  sssii, 
early  Butch  tomips,  and  a  few  potiierbs,  rfaubaii, 
salad-herbs,  and  flowering-plants.  Some  oth«r 
crops,  such  as  pease  and  scarlet  runn<^  can  be 
insnlad  in  intentloes  oooasioned  by  the  piogrei- 
sive  nse  of  oebbages,  beans,  and  carrots ;  and  not 
a  few  others,  which  are  sometime  cultivated  io 
small  gardens,  such  as  cauliflower,  broccoli,  oeieiy, 
artidwkes,  pumpkins,  and  n  doaen  or  so 
are  quite  unsuited  t  >  the  eco: 
tastes  of  a  well-conducted  cottier  family. 

A  most  important  element  in  the  cultivation  , 
<^'a]l  hmd  is  to  maintain  a  oonstant  and  jodisi- 
ous  rotation  of  cropping ;  and  though  this  can-  '  I 
net  be  ?o  cnsilv  nnd  po  steadily  kept  in  play  in  a 
cottage  garden  as  upon  a  farm,  it  niu.st  be  iedu-  i 
hmSj  observed,  and  is  absdutcly  indispensahis  , 
to  the  obtaining  of  full  returns,  and  to  the  main-  '<  | 
taining  of  prob  ngpd  fertility.     In  tbe  second 
year,  with  the  exception  of  the  three-yard  mis-  | 
oeOaiMoiis  border  of  seed-be  js,  faerbe,  tlowerii^  ^ 
plants  and  other  small  matters,  all  the  half  <^  t^  s 
p^rdcn  which  had  no  potatoes  in  the  first  year  j 
may  be  cropped  with  potatoes,  and  the  part 
which  was  occupied  in  the  fint  year  with  pota-  ' 
toes  may  be  distriboted  into  bede  and  sections 

for  cnbbnt^oF;,  brn.n"',  p:\r5nipp,  carrot?,  and  onions,  J 
— ^the  cabbages  and  bcana  being  pin  cod  next  to  . 
the  potatoes.  In  the  third  year,  ihe  potatoes  1 
may  ooonpy  the  middle  of  the  garden,  and  the  • 
cabbages  and  beans  Tnay  occupy  the  quarter  fur-  i 
ther  removed  from  the  mis(%lliuieous  border.  In 
the  fourth  year,  the  potatoes  may  occupy  tlwir  ^ 
original  position;  and  the  cabbages  and  beeas  I 

may  be  placeri  next  to  the  miscellaneous  border, 
— the  e«  vor:il  shkiU  crops  of  that  border  having 
meanwhile  been  made  to  change  places  within  its  ^ 
ownlindtsL  In  enbseqmmt  years,  similar  chnwgie 
of  place  among  the  prinrip.il  crops  may  foDow  i 
one  another;  r^nd  at  comparatively  remote  in-  \ 
tervals,  cleansing  and  must  remunerating  czops 
of  wheat  or  badqr  may  be  givwn  ae  anbslitntm 
for  the  potatoes,  or  even,  on  a  rare  ooOBSioa,  far 
all  the  crops  except  the  very  smallest.  \ 

"  There  is  one  circumstance,"  to  quote  from  a 
very  long  and  oxodkat  p^per  by  Mr.  Main,  ia 
the  Jonraal  of  the  Boyal  Agiionltiual  8edfl^, 
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toivliidi  we  list*  been  largely  indebted  in  the 

drawing  up  of  the  preeenl  artaoio  **  Thwe  ie  one 

circumstance  which  every  manager  of  a  gar^len, 
especially  those  who  are  confined  to  a  limited 
spot  of  ground,  shoold  ever  be  well  ■.waie  of; 
and  thttt  is  the  pteotiMibilitj  of  hmving  a  con- I 
stantly  recurring  snc^'^sftion  of  crops  on  th?  same 
piece  of  ground.  This  in  a  practice  which  farm 
or  nixal  Ubmiven  in  general  are  but  little  ao- 
I  quainted  with ;  though,  when  jiidieloiuily  plaa- 
ned  "xnd  executed,  it  is  of  the  greatest  ndvn.ntn!!;r. 
Mixed  crops  are  allowable  in  cottage  gardening  ; 
for  instance,  a  sprinkUng  of  radish  and  ooss-Iet- 
tuoe  may  be  sown  with  the  onioiie;  end  when 
the  radish  and  lettuce  are  drawn,  beirj:^  rcntly  for 
uae,  the  onions  suffer  no  injury.  Broad  beana 
are  sometimes  planted  at  the  same  time  and  in 
the  teme  drill  with  potifteei,  end  witiiont  any 
very  visible  damage  to  the  latter  crop.  But  in 
order  to  keep  the  trmnnfl  in  full  employment, 
the  crops,  that  is  the  standing  crops,  must  be 
sown  or  i^ted  in  drills  or  rows,  with  the  inten- 
tion that,  before  the  first  crop  is  off,  another  shall 
^  be  put  in  the  intermediate  spaces  to  follow  in 
suoc^ion.  This  is  quite  practicable  with  all  the 
eabhege  tribe;  or  with  ai^  odier  kind  of  vege- 
table which  may  be  vied  in  any  tta^  of  their 
growth.  Of  this  description  are  the  cabbage, 
savoy,  onion,  kttuce,  and  when  such  are 
planted  ahematelj  with  otiien^  whieh  must 
Stan  I  t  >  acquire  lUl  peribotioo,  the  fixat  maj  be 
used  out  of  the  way  as  soon  as  they  press  injuri- 
ously upon  the  second.  In  this  way,  many  more 
aaefol  vi^etables  maj  be  raised  on  a  pven  por- 
tion of  land  than  b_y  the  eld-iashioned  custom  of 
powinc^  broadcast,  only  one  patch  of  each  of  the 
common  sorts  oooupying  the  ground  for  the  whole 
•onuner.  Even  the  onion  groaad  nay  be  planted 
with  cabbages  just  before  the  ftcner  are  fit  to 
pull,  which  plants,  whether  savoys  or  common 
cabbage,  become  fine  useful  stuff  before  Chrifit- 
nas.  This  constant  rootine  of  cropping  and  re- 
cropping  may  be  considered  as  out  of  the  power 
j  of  a  day-labourer  to  perform :  but,  whether  he 
:  may  have  time  or  not,  it  is  highly  proper  that  he 
'  should  be  made  acquainted  vrith  OTezy  practical 
j  I  matter  which  he  nay  endeaToor  to  inm  to  his 
'!  advantage." 

Both  the  general  principles  of  cultivation,  and 
the  special  prindples  applicable  to  each  parti- 
colar  crop,  areabimdantlj  taof^t  in  other  parts 

of  our  work  ;  yet  two  or  thrnp  rnlrt!,  <;n  modified 
as  to  havt'  n  very  special  l.toannf^  n\*(m  the  man- 
i    agement  of  the  cottage  garden,  may  here  be 
I  Stated.  The  son  eogbt  to  be  worked  frith  either 
I   spade  or  hoe,  only  when  in  a  dry  or  nearly  dry 
1  condition,  and  never  when  drenched  with  rain, 
I   or  otherwise  full  of  moisture.  The  seeds  of  beans 
l'  should  be  dibbled  into  the  gronnd,  and  the  seeds 
of  onions  made  firm  in  the  soil  by  treading  with 
I   the  feet  after  they  arc  sown,  for  both  beans  and 
A  onions  form  the  most  vigorous  young  roots  in 
I  firm  soil;  bat  all  othw  seeds  shonld  Iw  sown  in 
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ihetoughly  pulreriasd  and  pretty  dry  soil,  and 
allowed  to  strike  root  in  as  loose  and  friable  a 

texture  of  it  p.?  cnn  be  produced.  Unless  when 
the  surface  to  be  sown  or  planted  is  partly  occu- 
pied with  growing  crops,  every  sowing  or  trans- 
planting should  be  made  in  recMitljr-digged  and 
f]nite  frenhly  stirrcrl  soil  ;  and  oven  on  pro-occu- 
pied  ground,  the  portions  to  be  sown  or  planted 
ought,  immediate!/  before  sowing,  to  be  stirred 
to  the  utmoet  extent  eonpatible  with  the  inter- 
ests of  the  prowini^  crop.  All  perennial  weeds 
ought  to  be  carefully  eradicated ;  and  all  annual 
weeds  destroyed  before  they  come  into  flower. 
AU  coarse  herfaafe  of  grasses  or  weeds  collected 
into  the  compost  heap  ought  to  be  hurried  into 
fermentation  by  repeated  turnings,  and  should  not 
be  spread  upon  the  soil  till  they  are  in  a  suffi- 
ciently advanced  state  of  decomposition  to  affi>rd 
^curity  against  their  seed?  c;crmxnating,  and 
producing  a  crop  of  weeds.  ym.-^II  seed-beds  of 
different  varieties  of  cabbage,  and  perhaps  of  let- 
tuce, or  of  any  similar  plant,  should  be  kept  np 
to  afford  a  oonstant  supply  of  seedlings  for  filling 
np  every  yard  of  ground  as  it  becomes  vacant. 
Any  attempt  to  cultivate  fruit-trees  in  a  cottage 
garden  is  absurd;  bat  a  row  of  gooeebeny  bosh- 
es, interspersed  with  two  or  three  white  or  red 
oTirmnt  bushes,  and  arranged  along  the  foot  of 
liie  garden,  is  not  amiss. — (^uarterli/  Journal  of 
AffrMdh»ti4  Jmtmal  of  (he  Royal  AffricutNnd 
Socieiy. — Sir  John  Sindair'a  Oeneral  Report  0/ 
Scotland.— MartinDoyU^t  Weri»,-<ki6ttt^Jiawe, 
— Johneon. — Miller. 

OOTTAQB  HUSBARBBT.  Sthar  the  cottier 
cultivation  of  garden  or  allotment  plots,  vary- 
ing in  sixe  from  two  perches  to  two  acres,  but 
usually  ranging  between  half  a  rood  and  two 
roods,  or  the  agrienltaial  onltivaticn  of  regularly 
^>pointed  fiurms  of  very  small  extent,  usually 
ranging  between  five  and  ten  acres.  The  former 
is  the  kind  of  oottage  husbandry  which  prevails 
in  Britain,  and  will  be  found  folly  diseosssd  in 
our  articles  ALutritixv  Svbtcm,  OoTTAaa  Oanp 
PEjrTxo,  and  Spade  HusBAMsnY.  The  latter  pre- 
vails in  Ireland,  and,  so  far  as  it  is  sound  in 
practice,  or  manageable  on  principles  of  true 
economy,  is  disonssed  ooncarrently  with  British 
husbandry  throughout  the  numernns  ncrricnltural 
articles  of  our  work.  The  defects  and  peculiari- 
ties of  Irish  husbandry  exist  rather  in  the  low 
moral  condition  and  comparative  agrioaltarai 
ignorance  of  the  people,  than  in  the  smallnew  of 
their  farms,  and  inipht  easily  be  made  to  dis- 
appear without  any  reference  whatever  to  sup- 
posed cHlftrenoe  of  either  status  or  lenaree  be- 
tween the  peasant-farmer  who  occupies  a  cottage 
upon  six  acres  and  the  pentleman-fanner  who 
occupies  a  fine  villa  upon  a  thousand  acres.  The 
lUlowing  report  by  Mr.  NishcB  upon  the  condi- 
tion and  practices  of  the  peasant  fitrmers  of  Bel- 
gium will  throw  more  light  upon  the  subject  of 
Irish  cottage  husbandry  than  a  whole  volume  of 
speculation  and  advice  >^ 
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**Iii  the  gntftor  ptrt  of  tlM  flat  oouaCfy  of 

Belgium,  the  soil  is  light  and  sandy,  and  easily 
worked ;  bat  its  productive  powrrs  are  certainly 
inferior  to  the  general  soil  of  Ireland,  and  the 
dimate  4om  not  ftppoar  to  be  lapeikr.  To  tbo 
I  soil  and  the  climate,  therefore,  the  Belgian  does  not 
;  owe  his  siipi-riority  in  comfort  and  position  over 
the  Irifth  cultivator.  The  difference  is  rather  to 
be  foiiglit  for  in  tbo  wftltem  of  onldvitioB  pur- 
sued by  the  small  fanners  of  Belgium,  and  in  the 
habits  of  economy  and  furethought  of  the  people. 
The  cultivation  of  the  sroali  farms  in  Belgium 
diflbn  from  tho  Iriili,r-firBl,  in  the  quantity  of 
j  st^-fed  ttodc whioh  u  kept, and bj wbidi  a  sup- 
I  plj  of  manure  is  regularly  secured, — second,  in 

I the  strict  attention  paid  to  the  collection  of  man- 
UN^  which  it  ikilfuby  managed,— third,  by  the 
ad<^»lioii  of  a  tplbm  ti  rotation  of  five,  sir,  or 
I  seven  saooessive  crops,  even  on  the  smallest  farm?, 
which  ia  in  striking  oontrast  with  the  plan  of 
I  eropping  aadftUowingtholand  prevalniiinbe* 
land. 

"  In  the  farm"  of  n%  acres,  we  found  no  plnnc;h, 
I  horae,  or  cart ;  the  only  agrioultural  implement, 
I  boridea  the  spade  and  wheeMiarrow,  whidh  m 
I  oboerrod,  was  a  light  wooden  harrow,  which  might 
be  dmg^cT'^d  'iv  hand.    The  farmer  had  n  i  anslHt- 
ance  besides  that  of  his  wife  and  children,  ex- 
.  ceptiug  sometimes  for  a  abort  poriod  in  the  har- 
I  TMt,  when  we  found  ha  oooaaionally  hired  a 
\  labourer  at  a  franc  (tenpence)  per  day.  The  whole 
!  of  the  land  is  dug  with  a  spade,  and  trenched 
very  deep ;  hut  if  the  soil  is  light,  the  kbour  of 
digging  is  not  great  The  etooh  on  the  email 
farm  w  hich  we  examined  consisted  of  a  couple  of 
j  cows,  a  calf  or  two,  one  or  two  pio^f^,  sometimes  a 
^  goat  or  two,  and  some  poultry.   The  cows  are 
'  altogether  ttall-fed,  on  straw,  tundpa,  dovor,  rye^ 
retches,  carrots,  potatoes,  and  a  kind  of  soup 
made  by  boiling  of  potatoes,  beans,  pease,  bran, 
I  cut  hay,  &o.,  into  one  maas,  and  which,  being 
given  to  the  cattle  warm,  ia  eaid  to  be  wywhde- 
some,  and  to  promote  the  secretion  of  milk.  In 
some  districts,  the  grains  of  the  breweries  and  dis- 
,  tilleries  are  used  for  the  cattle ;  and  the  failure 
I  of  the  Belgian  diatUleriee  hat  been  reckoned  a 
calamity  to  the  agriculture  of  the  country,  on 
account  of  the  loss  of  the  supply  of  manure  which 
I  was  produced  by  the  cattle  fed  in  the  stalls  of 
;  thete  ettabUtbmenta. 

I     *'  The  succe^  of  the  Belgian  farmer  depends 
mainly  upon  the  number  of  cattle  which  he  can 
maintain  by  the  produce  of  his  Und,  the  general 
ligbtncMof  the  toil  rendering  theconttant  appK- 
cation  of  manure  absolutely  necessary  to  the  pro- 
duetion  of  a  crop.  The  attention  of  the  c"1tivjitor 
,  is  always,  therefore,  especially  directed  to  obtain 
.  a  nipply  of  manvn.  Some  traall  tUaun,  with 
■  tint  view,  agree  with  a  sheep-dealer  to  find  stall- 
room  and  straw  for  his  shwp,  to  atten<^  to  them, 
and  to  fiimish  fodder  at  the  market  prioe,  on  oon- 
dition  of  retaining  the  dttng.  Tha  tnall  fiurmer 
I  oolleeta  in  hit  ttablc^  in  a  foite  lined  with  bdck. 
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the  dni^  and  urine  of  Ueoatdeu  Hebnj«infi-|i 

cient  lime  to  mingle  with  the  scourings  of  hi* 
ditches,  and  with  the  decayed  leaves,  potato-top*,  j 
&,o ,  which  he  is  careful  to  collect  in  order  to  ttt-  . 
ridi  bit  oompcet,  wliieh  la  dug  over  two  or  thne  | 
times  during  the  course  of  the  winter.  No  portion  | 
of  the  farm  is  allowed  tolie  fallow;bnt  it  in  d 
into  six  or  seven  small  plots,  on  each  of  whicxi  a  ! 
tyatem  of  rotation  ft  adopted;  and  thne,  with  the  t 
aid  of  a  sufficient  qtumtity  of  manure,  the  powen  i 
of  the  soil  are  maintained  unexhausted,  in  a  state  ! 
of  constant  activity.  The  order  of  sucoeaeion  in  : 
the  crope  it  varioua;  bat  we  cbaervad  on  tiw  els- 1 
acre  fiunt  which  we  visted,  jdots  of  pot  at  :^  | 
flax,  rye.  carrots,  turnips  or  par?Tiip«.  vptcbt  s  and  ^ 
rye,  for  immediate  use  as  gvvau  iood  for  the  cattieu  [ 
The  flax  grown  it  bedded  and  qmn  by  thelhiMeili  j. 
wife,  chiefly  during  the  winter;  and  we  are  told  |' 
that  three  wetjks'  lahotir  at  the  loom,  towards  the 
spring,  enables  them  to  weave  into  doth  ail  the  [ 
thieadtikiit  prepared.  ThaweemiaangBBmal^  j 
ndiitinctdass  from  flia  BnalKarmera;  »he^|^  || 
the  labourers  chirfly  supported  by  the  loom,  com-  ' . 
monly  oooapj  about  an  acre  of  land,  sometuscs  \ 
more,  their  hbonrnpcn  the  land  altamaiiag  with  ' 
their  work  at  the  loom.   In  some  diatriola,  we  | 
nre  informed,  every  gradation  in  the  extent  of  ii 
occupancy,  from  a  quarter  or  half  an  acre  to  the  ' ' 
six-acre  fiurm,  it  to  be  foand;  aad,  in  tuch  cases,  i 
more  mtk  ia  dona  in  the  loombj  tha  fieWm'  'j 

occupien;.  f 
"  The  labour  of  the  field,  the  management  of  i 
the  cattle,  the  preparation  of  manure,  the  r^o-  [• 
lating  the  rotation  of  eropi^  and  the  naoeimtj  cf  J 
carrying  n  certain  portion  of  the  produce  to  | 
market,  call  for  the  constant  exercise  of  industrv,  • 
skill,  and  foresight  among  the  Belgian  peasant  I 
flomeva;  and  to  theea  qnaStiea  thcff  add*  rigid 
economy,  habitual  sobriety,  and  a  contented  ' 
spirit,  which  finda  its  chief  prat ific.it ion  beneath 
the  domestic  roof,  from  which  the  father  of  the  ' 
fuoSfy  rarefy  wandeia  in  eeaadi  of  ancHement 
abroad.   It  was  most  gratifying  to  observe  the 
comfort  displayed  in  the  whole  econoTny  of  the 
households  of  these  small  cultivators,  and  the  re- 
spectability in  which  tbejr  Kved.  Aa      aa  I  • 
could  learn,  there  vrius  nr  tendencj  to  the  sub- 
division of  the  small  holding;  I  heard  of  none 
under  five  acres,  held  by  the  class  of  peasant  ! 
fiumere;  and'afa^  aevan,  or  tigkt  mantt,  ia  the 
more  common  naa.  The  provident  habits  of  the  . 
small  farmers  enable  them  to  maintain  a  hi^h  , 
standard  of  comfort   Their  marnagea  are  not 
oontraetedaoaocnaa  Inlrelend;  andthaatatt' 
quent  struggle  for  wibaittaaoa  aamif  timir  el^ 
spring  does  not  exist." 

COTTON.  A  soft,  vegetable  down,  which  is 
contained  in  the  eeed-tettolt,  aad  enWiepm  the 
seeds,  of  the  cotton  plant,  Got»ypium  htrittetmm, 
which  i?  CTi!ti\*ated  in  the  East  and  West  Fnditft,  i 
North  and  South  America,  and  Kgypt ;  in  laot,  ui  | 
meet  parte  of  the  worid  whidi  poeeem  a  mM- 
cienl^  warn  fliTMiitit  It  ia  an  r^nrrif  phml*  Jl  ■ 

-  — ' —  ....  -  ) 


C0TT0N-OBA8S. 


COTTON  THISTLE.  681 


grows  to  &  considerable  height,  and  baa  leaves  of 
«  Inright  green  colour,  marked  with  brownieh 
▼«B%  ftttd  «Mh  ^vidfld  into  five  lobei.  The 
flowers  have  only  one  petal  in  five  prjrmrnts.  with 
j  a  short  tube,  and  arc  of  a  pale  y'  IIow  colour,  with 
five  red  spots  at  tho  bottom.   The  cotton  pods 
mn  of  MOMwhaitriMigalMr  tbape^  and  htm  ciMh 
three  cells.   These,  when  ripe,  burst  open,  and 
disclose  their  snow  white  or  yellowish  contents, 
'  in  the  mid^t  of  which  are  contained  the  seeds,  in 
I         lOMMwlMit  waemMing  Hhxm  of  grapta.  Hbe 
.  fibres  of  cotton  are  extremely  fine,  delicate  and 
!  flexile.  When  examined  by  the  microscope,  they 
I  are  found  to  be  somewhat  flat,  and  two-edged  or 
j  triangular*  Their  direo^Mk  to  nol  alraight,  but 
j  contorted,  so  that  the  locks  can  be  extended  or 
I  drawn  out  without  doing  violence  to  the  fibres. 
These  threads  are  liuely  toothed,  which  ezplaina 
IheoMiM  of  tiidr  adhering  togetiwrwiiih  greater 
fMility  than  those  of  bombax  and  several  apo- 
{  cynesR.  which  are  destitute  of  teeth,  and  which 
I  cannot  be  spun  into  thread  without  an  admix- 
i  toM  of  cotton.  la  .tha  teothMik  alatat  «f  tiie  , 
:  American  TTaioD,  the  cotton  cultivated  is  distin- 
i  guished  into  three  kinds:  the  nank^fn  eatfon,  so 
'  called  from  its  colour,  the  ^reen  tetd  eotUynj  pro- 
ducing widia  aofctoii  iHfli  gnan  taadi^  and  tha 
Uaek  teed  cotton.  Tha  two  lliai  IdiBda  glow  in  the 
middle  and  upper  country,  and  are  called  short 
Staple  cotton;  the  last  is  cultivated  in  the  lower 
country,  near  tba  aaa^  and  oq  fha  iatoa  near  the 
abora^  aad  prodaeea  oottan  of  a  fine,  white,  silky 
appearance,  very  strong,  and  of  a  long  gtafle. 
I   Cotton  was  fooad  indigenous  in  America. 
I      There  am  two  mafliineB  far  cleansing  cotton 
'   from  the  sordg ;  these  are,  the  roller-gin  and  the 
1   saw-gin.    The  essential  parts  of  the  first  are  two 
j  email  cylinders,  revolving  in  contact,  or  nearly 
;  aou  The  cotton  is  drawn  between  the  roUera, 
' ,  lAile  the  size  of  the  seeds  prevents  them  from 
I  passing.  The  saw-gin,  invented  by  Mr.  Whitney, 
is  used  for  the  black-seed  cotton,  the  seeds  of 
i  which  adhere  too  strongly  to  be  separated  by  the 
I  otber  method.  It  ie  a  notirvr,  haTing  one  ride 

covered  with  strong  parallel  wires,  about  an 
j  eighth  of  an  inch  apart.   Between  these  wires 
pass  a  number  of  circular  sawa,  revolving  on  a 
I  oonman  azia.  The  cotton  ia  entai^d  in  tha 
t<^cth  of  the  Baws,  and  drawn  out  through  the 
grating,  whilo  the  seeds  are  prevented  by  their 
size,  from  passing.   The  cotton  thus  extricated 
ie  awcpt  frcn  tba  iawi  bja  lamlving  <grlfa^^ 
brush,  and  tha  aaedilUl  cot  at  tiia  bottom  of  the 
'  receiver. 

I     COTTON-ORASS,  — botanically  Erioph&rum. 

.  A  genua  ef  hardy,  iMKbaoeom,  gxasey-looking, 
perennial- rooted  plants,  of  the  eyporaoeous  or 
sedge  tribe.  Their  botanical  name  signifies 
"  wool-bearer and  both  this  and  tho  popular 
naaM  albda  to  a  proAna  wotiBj  accompaniineBt 
of  their  seeds.    The  slender  and  the  headed 

I  species,  E.  jracilt  and  E.  oapitatumf  the  former 
'I  about  6  inches  high,  and  flowering  in  July 
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and  August,  and  the  latter  about  10  incheo 
high,  and  flowering  in  August  and  September, 
§nnn  wild  on  the  mountains  of  Scotland}  the 
downy  ?;ppc5e8,  E.  pvhe.fcens,  flciHcring  from  May 
till  July,  and  possessing  a  handsome  appearance, 
grows  wild  in  the  bogs  of  England ;  the  aany- 
apiked  and  tha  nanow-haTed  species,  E.  polytia- 
chyon  and  E.  ang'^nh  folium^  the  former  flowering 
in  June  and  July,  and  the  latter  flowering  in 
April,  grow  wild  in  the  bogs  of  both  Sootknd  and 
Englanl;  tha  aheathed  cr  hareVtaO  spedes,  E. 
vagimtumy  flowering  in  STarch  and  April,  crows 
wild  on  the  moorish  grounds  of  Britain ;  and  the 
Virginian  species,  E.  vir^nicum,  flowering  from 
May  till  Augnat,  waa  introdvced,  about  a  quarter 
of  a  century  ago,  from  North  America.  All  these 
species  excioptiog  the  two  Rcottish  ones,  usually 
attain  a  height  of  about  12  or  14  inches.  Two 
other  apaoiea  have  been  aeientifioallj  deaeribad. 

Tho  two  early-flowering  species,  E.  anfftutifo- 
lium  and  E.  vaghxatum,  afford  "heep  and  depas- 
tured cattle  a  little  nourishment  in  early  spring, 
I  or  prevlmu  to  tha  growth  cfaailflient  herbage  of 
tha  giaaii  s ;  but  though  eaten  by  these  animals, 
they  are  not  well  relished,  and  contain  a  very 
small  amount  of  nutritive  matter  relatively  to 
their  whok  bulk.  On  bog  aoil,  in  tha  Wobnm 
experiments,  E.  angvMt^dim^  yielded  per  acre 
8,167  lbs.  of  entire  produce,  and  319  lbs.  of  nutri- 
tive  matter,  and  £.  vapnatum  yielded  6,606  Iba. 
of  entire  prodnoe^  and  SIS  Iba.  of  nntritifa  mat- 
ter. Theaa  two  species,  if  cultivated  or  at  least 
frop]y  propagated  on  such  high  boggy  ground  as 
is  useless  for  any  other  purpose  and  would  not 
repay  the  coota  of  ladamaticn,  mig^t  probably 
yieM  profitaUe  crops  of  their  cottony  or  woolly 
matter  for  the  manufacture  of  yarn  and  cloth* 
About  16  or  17  years  ago,  some  specimens  of 
stocking-yam  and  of  rCniarkaMy  firm  and  bean- 
tiiul  russet  cloth  were  manu&ctured,  under  the 
direction  of  Mr.  nelliwcll  of  Greenhurst-Hey, 
near  Todmorden,  from  the  wool  of  cotton-grasses 
grown  on  his  estate;  and  ncaloalation  waa  at  tha 
same  time  made  that  this  wool  might,  without 
oultivation,he  ohtained  frrjm  many  parts  of  Stan»-  ; 
field  Common,  in  the  vicinity  of  Todmorden,  at  \ 
the  cost  of  not  more  than  Sd.  or  3d.  per  pound, 
and  in  qoHitity  «f  twn  or  thiaa  hnndiadiieig^ta 
per  acre. 

COTTON  THISTLE,— botanioaUy  Onopordtm, 
A  genus  of  hardy,  herbaceous  plants,  of  the  tiueHa 
di^rion  oif  tha  composite  order.  The  oommcm 
species,  (hwpordvm  AcnntJiUn-o.,  is  a  large  and 
handsome  Wennial  British  weed  of  gravelly  banks, 
and  gravelly  wastes,  and  sometimes  of  rich  lands 
and  aaen  ef  dnng^^  '  Ita  leaiae  are  produced 
in  the  first  year ;  they  are  nnmerous,  large,  downy, 
prickly,  and  sinuated ,  and  they  sprrad  on  the  j 
ground,  and  continue  throughout  the  winter. 
It»  atom  rioea  in  spring  from  amen^  tha  ndddla 
of  the  leaves;  it  usually,  on  good  soil,  attains  a  1 
height  of  about  six  feet ;  and  it  rimiities  upward 
into  many  branches,  which  have  leaiy  borders  or 
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edgings,  marked  with  indentations  and  spines. 
Tlw  flcfwon  an  prodaeed  in  walj  luMidt  al  flM 

top  of  the  stem,  and.  thej  have  a  purple  colour, 
and  appear  in  July  and  August ;  and  the  Beeds 
are  oblong  and  angular,  and  are  crowned  with  a 
luirf&snm,  whioih  wtlla  tHieiii  flur  and  wide  upon 
even  gentle  breexes,  and  oeoaiioiia  the  plant,  if 
not  kept  down,  to  become  a  rapidly  Tnnltiplying 
and  exoeedini^j  troublesome  weed.  Twelve  spe- 
(daa  hava  baan  inlrodvoed  froni  foreign  oomufcrias, 
chiefly  ooantries  bordering  on  Ihe  Madilerranean ; 

but  the^e  ?poeies,  thnnph  o ither  curious  or  hand- 
some, are  seldom  to  be  seen  in  Britain  exoept  in 
batairia  gaideni. 

COTULA.  SeeMAT-Wnn. 

C0TYL£D0ir.  ▲  ganna  «€  phuita.  SeelfA- 

TELWOBT. 

OOTYLEDOV.  Tka  bba  ar  leaf  of  a  aeed. 
AH  plaaia  vliicli  pcofiagala  thamaBliaa  tttm 

spores  or  apomle?,  and  have  no  eeedg  and  conse- 
quently no  cotyledons,  are  called  in  Juasieuan  bo- 
tany aMt^edonous ;  all  which  have  one-lobed 
seeds  are  called  monocotyledonous ;  all  which 
have  two-lobod  seeds  are  called  dlcotyludrinnim ; 
and  all  which  have  seeds  with  more  than  two 
lobes  are  called  polycotyledonous.  The  acotyle- 
dons  an  very  neavly  ooexkennva  wiA  tha  eiyp- 
tr,gnmia  or  again ous  plants  of  the  artificial  sys- 
tems of  l)otany,  or  with  the  cellulare^  or  the  en- 
dogens  of  the  natural  system ;  and  in  consequence 
ownpriae  all  the  groapa  whoae  meaoa  of  propaga- 
I  tion  arc  obscure,  and  whose  general  organization 
'  is  comparatively  simple.  The  seed  of  an  ordi- 
nary monocotyledon  is  nearly  cylindrical,  with 
both  enda  oVtaiae^  and  haa  tha  aida  of  growth  ao 
completely  in  the  interior  as  to  be  observable 
only  when  the  seed  is  broken  up  or  cut  asunder ; 
the  seed  of  a  dicotyledon  is  very  differently  shaped 
in  different  plants,  and  haa  tha  axis  of  growth 
between  its  two  lobes  as  between  two  planeE^  and 
aUows  this  to  be  readily  observed,  and  the  lobes  to 
be  easily  separated ;  and  the  aeed  of  a  polyooty- 
ladon  haa  tha  lobaa  oppodlta  to  ona  anothar  in 
a  whorl ; — but  polyootyledonous  plants  are  so  few 
in  number  as  to  be  gcaerallj  daasad  with  the 
dicotyledonous  plants. 

A  eotyladon  is  a  natnral  aloiaga  of  novridi- 
ment  for  the  developing  embiyo  of  a  plant ;  and 
it  feeds  and  noTirishe*?  the  plrxntlet  up  to  the  stage 
of  its  acquiring  organization  and  strength  to 
dxawmatananoa  itomtha  jafosaof  Ihaaril  ttid 
tha  gaaaa  of  the  atmosphere.  It  ati^nallf  mne 
tains  an  excess  of  carbon  ,  If  afterwards  imbibes 
ozyigen,  ftarms  and  discbarges  c^bonic  acid,  and 
tranamatea  ita  ataniqr  af  highly  cavbooaoeoas 
matter  into  saccharine  juices ;  and  it  sends  off* 
these  juice$i  into  the  nascent  circulation,  and  for 
the  initial  sustenance  of  the  plantlet.  Some  co- 
tj^adons,  especially  those  which  oontain  a  oom- 
pantiMly  hi^  body  of  ftaiahj  natter,  such  as 

the  acorn  nnd  the  cnmmnn  pen,  perform  the 
whole  of  their  functions  under  ground,  and  are 
thcnoa  dasignatad  hypo^igan;  and  othen^  espe- 


COUCH-GRASS* 
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cially  those  which  oontain  a  comparatively  small  > 
aoMMint  of  atevehy  aMtter»  anflb  aa  tiia  asadi  «f  | , 

radishes  and  lupines,  ascend  rapidly  on  the  pin- 
mole  to  the  surface  of  the  ^rotind.  there  to  as-  t 
some  the  character  of  leaves,  and  to  complete  '  > 
thdv  ftttwtiona  by  inhaHi^  oaibosiia  aaid  and  !• 
fixing  (Murbon,  and  are  thence  design  i  taJy^— .  L 

COUCH-GRASS,— hotanirally  A  ./ro/^ynftn  n- 
p€iis.    A  most  troublesome,  vivacious,  rapidly- 
spreading,  perennial-xootad  weed,  of  tha  idd-  • 
wheat  gwaa.  Till  Bfeauvois  constitnlad  tiha  la- . 
cent  genng  agropynmi,  this  plant  wa«  C3n«»d  ' 
Tritumm  repem;  and  even  yet,  it  is  very  oftea  '  ^ 
thnadarignatad.  ttswaB-detiiad  wiatieaofit  1^ 
grow  wild  in  Britain, — the  corn-field  variety,  A.  .  > 
r.  ari^n.^ ;  the  mihiilate  variety,  A.  r.  rubidatitm;  ■ 
the  thicket  variety,  A.  r.  dumctwrum ;  the  capil-  ' 
lary  variety,  A.  r.  cc^Ulare;  Leers's  variety,  A.  r. 
Lmnianu m ;  and Yaillant's  variety,  A . r.  VaiBanii-  i 
annm.  Each  of  these  has  usually  a  height  of  about  i 
SO  inches,  and  flowos  in  July  and  August.  Three  | 
other  grasses,  also,  of  totally  different  genera,  fre-  | 
qnantfy  share  at  oooe  tiie  name,  the  Busehievotu- 
ness.  and  the  denunciation  of  couch-grass, — the 
creeping  agrostis,  or  black  twitch,  Agrottit  repent; 
the  creeping-rooted  sofV-grass,  ffolctu  moUU;  and 
the  smooth-staUead  maadaw  gniw,  Pmpmimmn  • 

The  field  variety  of  creeping  agropyrum,  A.  r. 
arvense,  however,  is  par  excdUnce  the  couch -rTtv=^ 
of  arable  land, — the  abhorred  and  dreaded  cooco 

of  thaftnnaiaof  ]big|and,and  tha  baflfncaai  , 

dcsr  latin  c:  quick-grass  or  scutch-grass  of  the  hos- 
bandmcn  of  Ireland.    Tt  is  sometimes  called  hv 
the  British,  held-wheat,  from  the  reeemhiance 
whidi  ita  joimg  shoot  or  giaasy  Uada  pisatnla 
to  the  young  ehoot  of  true  wheat ;  and  by  the  ■ 
French,  chiendcnt  or  dog's-tooth,  either  fr<:»m  the 
outline  of  its  shoot  being  somewhat  like  that  ol 
a  aanina  tootti,  mr  from  tha  cirenmslanae  tM- 
dogs  instinctively  eat  it  to  make  them  pnxge  and  ^ 
vomit.  Its  root  ip  creepingandjointefl,  grows  with 
great  rapidity,  and  sends  up  a  new  plant  from 
every  new  joint  which  it  aoqnirsa;  ita  «■!■  «r  : 
seed-stem  grows  erect,  but  is  not  nearly  so  char-  t 
acteristic  of  the  plant  as  the  root?  and  shoots; 
and  its  seed-spike  consists  of  a  middle  nchis  and  [ 
aitaraata  iloaaiiki^  eaah  ofthahttar,  whantha  i 
plant  attaina  maturity,  producing  thnsa  ar  tar  |  [ 
chaff-protected  seeds.    On  lip^t  and  poroos  soils,  I 
the  plant  propagates  itself  with  such  prodigioiis  | 
rapidity  1^  tika  loola,  aa  speedily  to  opstmn  a  I 
whola  fiaU,  and  as  to  prevent  its  own  calms  from  [ 
acquiring  sufficient  nonriFhrnpnt  tn  mature  the 
whole  or  even  a  considerable  proportion  of  their  | 
seeds ;  bnt  in  veiy  atiff  aoib,  it  nafcaa  «onpaia> 
tively  little  way  amidst  the  strong  laaialaMa  «f  ' 
the  firm  land,  and,  in  some  instances,  propagates 
itself  not  more  rapidly  by  its  roots  than  by  its  < 

aziatenoe  or  ratbar  despotic  usnrpattion  d 

couch-grass  on  a  farm,  is  as  dispracef  il  to  the  ) 
tenant  as  the  prevalence  of  docks  or  thistles ;  and  |  J 
when  lat  fai  by  a  previovs  tenant,  occasions  enor 
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roous  labour  and  very  serious  loss  io  a  wise  and 
dUigent  successor.  A  field  of  light  and  porous 
toU  ovmon  with  tiilt  w«ed,  naat,  wlMn  in  a  dij 

state,  in  etimmnr  weather,  be  plontrhcr!  up  with 
a  deep  ploughshare,  pulverized  with  the  roller, 
swept  with  the  harrows  or  oouoh-rake,  and  as 

nr  with  long-tincd  heavy  harrow?,  -all  thn  crsuch- 
T'lnts  hronpht  to  the  snrf:ico  lu'iiip;  carel'uiiy  re- i 
moved  to  at  least  the  headlands,  or,  more  wiselj, 
to  tiu  floiMiy;  tncl— M  muj  Joteto  and  andl 
pieces  of  the  roots  are  unavoidablj  broken  oW  hj 
tho  implements,  and  left  in  the  soil,  and  would, 
if  not  smothered,  very  speedily  produce  a  new 
growth  of  the  weed— 4he  field  most  next  he  laid 
down  to  grass,  and  kept,  during  several  years,  in 
a  state  of  depasturement  with  ph^np  and  cattle. 
A  held  of  very  stiff  clay  overran  with  oouoh-grass 
mj  be  Mobimed  wiiii  nmeh  move  eaaa  and 
oliaaillieBS ;  for,  unless  in  some  extraordinary  in- 
stances, it  neefls  bat  to  have  the  weed  bnried  at  a 
depth  of  about  nine  incheS)  either  by  means  of 
inneh-ploaghing,  with  ofdfaiary  ploughs,  or  by 
means  of  a  single-furrowing  with  a  heavy,  four- 
borse,  deep-mttiii^  old-ftuhionad,  Inm'Wriat 
l^oogh. 

lha  Mote  of  WMdk'fraaa,  when  gathend  is  tiw 
prooesa  of  cleaning,  am  untally  bunt  by  British 

farmers ;  but  they  would  be  quite  as  thoroughly 
destroyed,  and  would  yield  vastly  more  maaurial 
matter,  if  deoompoeed  by  means  of  fima  In 
Rome  and  Naples,  however,  they  are  extensively 
used,  either  in  a  simply  wn^hpfl  condition,  or  in 
a  state  of  mixture  with  carrots,  as  food  for  horses ; 
and  in  Britain,  they  mi^t  be  given  raw  to  pigs, 
atemed  or  boiled  to  hones  and  cattle,  and  wadi- 
ed,  macpratcf^,  arif^  mam.ifactnrcd  into  farina  for 
hurriLin  hcinii's  They  contain  nutritive  matter 
of  the  same  kind  and  nearly  in  the  same  propor- 
tion M  potato  taban;  Ubisy  nadOy  yfald  np  that 
matter  into  the  culinary  ancl  clcsirable  form  of  a 
starchy  powder  resembling  arrow-root;  ;ind  on 
arenaceous  grounds  in  remote  districts,  tar  from 
good  mailnti  ot  flram  tba  baat  raoofoaa  of  boa- 
bandry,  ibitf  nig^  probably  afford  profitable  re- 
turns as  a  erop, — especially  as  they  would  require 
no  other  oaltivation  than  to  be  coaxed  into  rapid 
nrailloe<ion,  and  aDowad  ample  ioopa  to  dioke 
and  kill  antagonistic  weada. 

COT- OH.  A  forcible  expulidon  of  air  from  the 
cbe8t,^or  a  violent  effort  of  the  diaphragm  and 
tiia  intereoatal  and  abdominal  mnidee,  to  ramova 
some  obstruction  to  the  perfectiy  f^  passage  of 
the  crises  in  breathing.  It  is  not  a  disease,  hut 
the  symptom  of  some  one  or  more  of  many 
iSmmm's  H  ^vAm  to  dianwter  aooording  to  the 
natora  of  the  particular  disease  with  which  it  is 
connected ;  and,  in  any  instance',  it  cnn  «f\fely  ] 
interfered  with  or  healthily  removed,  only  by  at- 
tacking and  curing  the  diasaaaor  diMaam  wbidi 
oooasion  it.  Coughs  of  different  kinda  attend  al- 
Tfii^it  all  diseasi"?  of  the  respiratory  organs,  from 
the  iUghtest  to  the  most  d^dly,— catarrh,  pnea- 


monia,  pleura,  phthisis,  asthma,  and,  what  in 
horses,  are  called  thick  wind  and  broken  wind ; 
and  they  not  only  indicate  the  existence  of  these 
disra.^^p?,  hut,  hy  thrir  different  kindf;  of  f5ounds, 
actions,  and  sympathies,  materially  assist  the 
professional  observer  to  distinguish  each  of  the 
diasaaaa  from  tha  taak  Ofhar  eoof^a,  aapacially 
such  as  are  chronic  or  of  long  continuance,  are 
I  ocaisioned  by  diseases  which  mipht  seem  to  have  ! 
little  or  no  special  connexion  with  the  air  pas^^, 
— partienlaily  by  diaeaaea  of  tba  livsr,  diaaaaes 
of  the  stomach,  irritations  of  the  intestinal  canal, 
and  a  great  variety  of  nervous  disorders ;  and  not 
a  few  of  these  coughs  are  exceedingly  perplexing 
to  praotitioneia,  imd  aometiniei  affbrd  ooeaiion 
for  shrewd,  far-sigbtad,  and  powaiM  axeidaa  of 
professional  skill. 

Nervous  or  spasmodic  coughs  are,  of  course,  far 
more  nnmeroiia  and  diveirifiad  in  the  hnman 
subject  than  in  horses  and  cattle ;  bat  coughs  of 
other  kinds  arc  perhaps  quite  as  many  and  trou- 
bl^me.    "But  besides  these  cases,"  remarks 
Blaine  in  rete«ii0eto.tbeboi«e,^th«mexiela  at  ^ 
times,  without  any  attendant  iSMaaltf  of  breath- 
ing (the  horse  at  the  same  time  eating  well  and 
thrivii^),  a  permanent  cough,  usually  mora  con- 
aideraUa  in  tiie  morning  and  erening,  after  meals, 
particularly  after  drinking,  or  on  first  going  out  | 
to  exercise.   A  cough  of  this  description  is  very 
common,  and  it  will  remain  in  this  state,  with- 
ont  oHmwiaa  affecting  the  borne,  for  years,  some- 
times even  his  whole  life.   In  other  instances,  it 
does  not  end  in  so  harmless  a  mannrr.  but,  upon 
any  occasional  cold  taken,  becomes  more  aggiar 
vated ;  and  «M)b  oold  makee  it  wotaa  and  votae, 
until  at  length,  byrepeafted  attacks  on  tiie  bron- 
chia;, the  TiltiTnate  ramifimtinns  hecome  con-  ; 
gcsted  and  thickened  with  coagulablc  matter,  i 
and  the  respiration  or  '  wind '  is  at  last  perm  a-  j 
nently  ailboled.**  Bat  aueh  a  oough  as  this,  even' 
before  alTectinir  the  hor.^e's  "wind,"  thnnp;h  nsu- 
allv  spoken  of  as  a  disease  under  the  name  of 
chrome  cough,  is  really  a  symptomatic  disorder 
of  Yeiy  cttvmified  oanaa  and  nature,  and  ought  j 
to  be  attacked  only  thronc^h  the  diKcase  which  ; 
occasions  it;  and  when  it  develupes  itself  into  | 
severe  or  permanent  injury  of  the  respiration,  it 
becomes  identified  with  what  flurrierseaU  thick- 
wind  and  broken-wind.   See  the  articles  Thick- 
Wind,  Bbokkn-Wird^  QAfMMxa,  CovavxPTioir,  I 
and  several  others. 
OOTJI/rBR.  flee  P&oveH. 
COUMARIN.  Hie  peculiar  odoriferous  prin- 
ciple of  the  tonqtvin  bean.    The  tropical,  ever- 
I  green,  l^ummous  tree  which  produces  that  bean 
is  variously  designated  by  botaidite  Diplm*9do- 
rata,  Baryomna  Tonffo,  and  Cotmarouna  odorata;  \ 
and  from  the  last  of  these  generic  designations  is 
formed  the  name  of  the  bean's  peculiar  principle, 
nda  enbatanoe  ia  white,  hotly  pangent,  and  pe* 
eoltoily  aromai^;  it  eiyatalliaes  sometimes  in 
square  needles,  and  8ometinie<»  in  phort  prisms; 
and,  though  neither  acidulous  nor  alkaline,  but 


  t 

Digitized  by  Google 


m  oovsa 

allied  fa  ttttme  to  the  essentiftl  oib,  it  has  been 
mistaken  t)y  some  chemists  for  beilMmi  Mid. 
COUKBARIL.  See  Locust-Tree. 
0OV£R,  or  CoTKRT.  A  piece  of  ground  or  a 
•nuiU  dittriet  didfetred  with  thickets,  under- 
wwAt  or  foreflfc,  Hm  wnrd  k  used  oUdly  ia 
eportsmen's  language,  and  particularly  designates 
the  retreat  of  the  fox  or  uf  other  beasts  of  chase. 
Covers  are  sometimes  artificially  raised  with  mix- 
tores  of  broom  and  govMk 

COW.    The  female  of  the  bull,  or  of  the 
species  Jios  Tauttu.     All  the  most  valuable, 
curious,  or  otherwise  interesting  varieties  of 
febe  0owV  ipwiet,  tN  iioti«ed  ia  tlw  avtioie 
Cattle  ;  the  laws  and  practices  which  regulate 
j   the  improvement  or  deterioration  of  any  of  her 
varieties,  are  noticed  in  the  article  BaBBoiNo ; 
the  eritaria  of  bar       er  of  tbo  miooMriTe 
jears  of  her  Individual  being,  are  noticed  in  the 
article  AoB  or  AyiMALs;  the  phenomena,  neces- 
sities, and  diseases  attendant  on  her  propagation 
«f  haripMiea,  oolioedfittlMartidlMtova- 
TioH,  Abortioit,  and  Pummmov;  the  dieeases 
to  which  she  is  subject  in  common  with  the  hull 
,  and  the  ox,  are  noticed  in  the  articles  Black- 
I  WAm»  CAtAMMM,  OonvHVTimr,  Hoon,  Diaa- 
MBOA,  and  inaaj  others;  the  proper  treatment  of 
her  offspring  is  noticed  in  the  articles  Calf-  and 
I  Ox ;  and  the  right  management  of  her  produce,  as 
I  weUMtheeemonif  ««weledwHhit,ii]Mtieed 
in  the  articles  Daibt,  Hum,  Bwtbb,  and  Chbbss. 
The  only  topics,  therefore,  which  fall  to  be  dis- 
cussed in  the  present  article,  lure  few  in  number, 
and  ioeli  as  refer  to  tlie  eoW's'^mnte,*  habits, 
j  and  feeding. 

I  Thf  '  points '  of  a  cow,  or  the  marks  by  which 
she  is  characterized  as  a  good  milker,  are  very 
&r  from  being  identioal  with  the  'pcrinte*  of  an 
OS,  or  the  marks  by  which  he  it  oharaoterized  as 
•a  profit ;ili](j  fattrncr.  A  rule  or  set  of  rules  for 
judging  of  the  milking  qualities  of  cows,  was, 
about  seven  or  eight  years  ago,  submitted  by  a 
M.  Gu^non,  a  landowner  ai  Libonme,  to  the 

i Minister  of  PuliUc  Works  and  Ap-ricultTire  in 
France,  and  was  found,  on  examination,  to  hrv 
original,  feasible,  probably  of  some  value,  and 
oertalafy  worthy  of  ftrtfaer  inveetigatioii;  bot^ 
for  reasons  of  deference  to  M  Gu^non,  it  was 
J    studiously  concealed  at  the  tirin',  and,  ?o  far  as 
I    we  know,  it  still  oontiuuea  aaciat^  or,  at  ail  events, 
■  haanailbuBditewaytoibeiiottoeaiida|^pfobft> 
tion  of  agricultural  associations.    Many  other 
rules  have  hepn  proposed  and  tested,  but  with 
exceedingly  little  practical  advantage.   M.  Boua- 
tlnganlt,  ae  ^i|»ean  to  as,  judioiopttlj  and  «oii- 
dusively  settles  this  matter  in  the  foUowiag  few 
eentenoes:  "I  have  already  had  occasion  to  pay, 
I    that  theeigos  by  which  the  qualities  of  kme  as 
lailken  wave  aoaght  to  be  apptofljaled  are  leaM- 
wbat  deceitful  Still  I  am  &r  from  denying  that 
J,  practice  and  pyperipnce  do  not  enable  many  per- 
sons to  pronounce  with  some  certainty  upon  this 
I  puttiedar.  The  power  of  doing  so,  however,  is 


COW. 

in  some  sort  the  peculiar  privilege  of  him  whs 
peeaeaBeeH;  atleaat  I  hafo flee«  nil ^  general 

rules  that  have  heon  Inid  down  on  the  sahjec* 
fail ;  I  have  seen  cow?,  of  the  most  oppottte  coo- 
formations  productive.  1  have  also  Ktid  that  nuis 
ordeaaeDthadniMhtodo with  thinqaalitr;  the 
heifer  that  comes  of  a  mother  a  good  milker.  wiH  / 
be  very  likely  to  turn  out  a  good  milker  also.  TTie 
legitimate  way,  therefore,  of  obtaining  a  good  race 
of  adkb-Uae  ia  to  bleed  theas  irana  »  atoek  thai 
is  already  noted  in  this  respect.   At  the  time  • 
my  penning  these  lines,  there  are  two  animals  on 
the  liurm  that  are  remarkable  as  milch-kme ;  oat 
iaa  tall  nnaeeoily aninal, the  banat  pt^wtim^  ' 
and  altogether  thin  and  miserable ;  the  otiber  is 
a  small  cow  with  rounded  outlines  every"wfa«%  I 
the  bony  frame  but  little  oonqiiouous,  her  ikin 
soft,  her  hair  deek  and  fine;  aaeaftlMleea,  Hiaae 
two  animals  have  one  character  in  oommony—  j 
the  udder  is  of  extraordinary  gizp."     Yet  nJl  or  . 
most  oows  of  some  breeds  are  very  decidedly  da^  | 
tingniahed froaa  aU erneal of  tt* aowa «f  attw  , 
breeds,  not  only  in  eunlbnuation,  balk,  and  kind-  . 
Hno??,  hut  in  both  the  quantity  and  the  qnality  [ 
of  their  milk.   Heifers  speciaUy  intended  for  the 
dairy  oti|^t  to  be  aeleoted  fint  flram  a  pviasdy 
milking  breed,  such  aa  tha  ahort-homs  or  the 

Ayrshire,  nnd  -ncTt  from  among  the  off"?:pring  of 
decidedly  superior  milkers  oi  that  breed,  yet  only 
from  among  andi  a  portion  of  tha  baaed  an  iaal> ' 
ready  on  ib«  eetsfee  or  ftunn  OB  which  Hiej  are  ie 

be  kept,  or  nt  lca?t  as  are  on  e?tatf»  in  the  near 
vicinity  of  the  farm,  and  of  somewhat  uifetior 
quality  of  pasture.  When  a  heifer  is  maiflnd  te 
a  distanae  from  her  natiTB  ^ot,  die  ia  linUa  ta 
snffrr  poine  deterioration  of  her  properties  as  a  | 
milker ;  and  when  she  is  removed  to  pastures  not 
quite  equal  or  even  decidedly  superior  to  her 
natal  oneai  aha  ia  alasoat  aeitaia  to  anftteaerioaa 

detriment  to  the^e  propfrtir-s.     But  nrp  hdfer 
should  he  conderant'fi  il  shr  uiilkg  raih(  r  irioiffei^  | 
ently  after  her  first  c&if;  for  many  a  prune  cow  , 
aenwwhat  ahmfy  deialopea  bar  miikiag  paay  < 
ties,  and  does  not  poseees  them  in  all  their  am-  : 
plitude  till  she  attains  her  fifth  or  nxth  year,  I 
The  quantity  of  milk  yielded  by  oows  greauj  > 
variaa»  not  only  with  tha  bleed  and  tlMined^  | 
ate  lineage  of  individuals,  but  with  their  age, 
their  situation,  their  treatment,  and  especially 
their  food.   Cows  grazing  at  liberty  in  Soath  ; 
Anserioado  not  gita  ttoaatfaan  abont  thaa^fiali 
per  day ;  and  OOWi  either  Wholly  stall-fed  or  alter- 
nately stall-fied  and  grnzod  on  rich  paetoree  in  ' 
£ur9pe,  yield  all  gradations  of  quantity,  froas  the  ' 
aoairtgr  amonnt  of  tha  wild  eow  to  ahont  M  er  II 
pints.  Instances  of  partioalar  oowe  have  ooea- 
Hionally  been  mentioned  so  very  large,  and  so  t*r  : 
exceeding  ordinary  experience  as  lo  eeem  ad- 
dreeiedaMNratoenroindnlity  than  toanr  bafiiC  , 
Mr.  Crud  asserts  that  cows  of  laqpe  else  havi  i 
yielded  70  pints  per  dar     Thaer  record-^  that  j 
persons  worthy  of  credit  have  stated  the  ^odaoe  ^ 
ot  aania  prima  oowa  on  prime  pnrtnaaa  to  bafrVB  ■ 
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74  to  pints  per  day ;  and  some  rfairymen  and 
herdamen  frequeatlj  astoaisii  a&d  amaze  their 
neighbMM  vkli  iMOUits  qvite  m  bMntfU  of 
the  produce  of  WWM  inffividuals  in  their  herds. 
But  even  when  a  very  extraordinary  yield  of 
milk  it  real  and  unquettioiiable,  it  is  obaraoter- 
Mo  liM  of  partimikr  oowt  thaa  of  pBrtlonlar 
oircumstanoes,  and  rarely  continues  through  a 
aerieB  of  weeks  or  even  through  a  tolerable  serieu 
oC  days ;  and  the  aggregate  yield,  ou  good  farms 
9mA  daiifoi,  titrooghoni  tin  year,  may  bo  ffeated 
as  ranging  from  about  3,000  to  about  9,000  pints. 
M.  PernTilt  p^timntcs  the  quantity  at  2,992  pints; 
M.  Boussmgauit,  at  4,368  pinto  i  Mr.  liow,  at 
5,9d4  pints ;  tad  Ifr.  Corwii^  st  6,680  pints. 
Grog^cr,  in  the  Lyonnais,  states  the  quantity 
from  cows  ill-fed  in  winter  at  1,284  pints ;  D'An 
geviUe,  at  Lompries  in  France,  from  stall-fed 
oowo,  at  1,610  pints;  De  Dombasle,  at  Roville 
in  Fnaee,  from  stall-fed  cows,  at  2,492  pints; 
Thaer.  at  >Taeglia  in  Prussia,  from  ptrill-fed  cowa, 
at  2,64S  pints ;  Burger,  in  Cariathia  in  Austria, 
from  well-fed  cows,  at  2,752  pints ;  D'Angeville, 
IB  awHwilMkd,  from  ttaU4iMi  oows,  at  2,908 
pints;  Thaer,  in  the  nrighhourhood  of  Berlin,  at 
:3  J  K>4  pints ;  Schmalz,  at  Altenburg  in  Saxony,  at 
3,4 12  pints ;  Schwerti,  in  the  low  oouniries  of  Uol- 
ktttd,  from  oowo  kopt  in  tho  boMoiuisg  winter, 
at  3,400  pints;  Schwertz,  in  Belgium,  from  cows 
at  grass  and  in  the  house,  3,9(57  pints ;  Schwertz, 
at  Antwerp,  from  cows  ill-fed  in  winter,  at  4,496 
pinto :  D*Ang«vi]lo,  at  Hofwyl,  in  Switoorland, 
from  well-fed  oows,  at  4,685  pints ;  Alton,  in  the 
low  countries  of  Holland,  at  7,066  pints ;  and 
Sohwois,  at  Ctopine  in  Holland,  at  9,3^3  pints. 
Theoo  wide  divenitlee  of  etatomente,  aa  well  as 
some  of  the  excessive  and  almost  incredible  oc- 
casional accounts  of  the  produce  of  particular 
cows,  partly,  and  perhaps  in  no  inconsiderable 
degree,  arise  from  loose  and  emoeona  motboda 
of  meaaming  the  milk.  The  only  true  way  of 
securing  accuracy  of  calculation,  is  to  take  the 
quantity  of  milk  yielded  by  each  cow  between 
her  period  of  calving  in  one  year  and  the  tame 
period  in  next  year ;  and  to  measure  the  pradnce 
of  each  milking  in  a  frraciiiatcfl  pint  measure, 
carefully  noting  the  number  of  whole  pints  and 
of  parts  of  a  pint.  The  aeaaon  of  greatest 
flow  of  mi^  aa  affected  by  tiio  phydologkial  oon- 

fiition  of  thp  cow,  is  the  first  three  months  after 
calving ;  and  the  season  of  greatest  flow,  as 
affected  by  climate,  weather,  and  flMile  supply  of 
tho  beat  food,  la  the  montha  of  Jnne^  Jnlj,  and 

August. 

The  sapidncss  and  flavour  both  of  milk  itself 
and  of  the  butter  manufactured  from  it  are  pow- 
arftiBf  tdbolod  hy  the  quaHty  and  proportion  of 
aromatic  proximate  principli  s  present  in  the 
food  of  cows.  The  milk  and  the  butter  frum  the 
green,  succulent,  fragrant  herbage  of  spring  and 
aommer  are  always  more  gratoAd  to  the  smell 
and  delicious  to  the  palate  than  the  milk  and 
the  bntter  from  the  o(miparatively  dry  and  in- , 


odorous  food  of  winter.  Certain  rare  grasses  and 
rare  herbs  on  particular  pastures  ako  exert  a 
great  oontroUing  power  over  the  good  or  bad 
flavour  of  milk  and  butter;  and  several  vege- 
tables and  vegetable  roots  are  known  to  the 
dairymen  and  Carmers  of  all  gracing  districts  as 
imparting  to  mUk  and  hatter  ao  apodal  aa  aroma, 
that  the  mere  flavour  of  the  prodnaa  diMinetij 
indicates  the  nature  of  the  food.  But  all  or  very 
nearly  all  the  aroma-yielding  ^inoif  lea  oi  such 
vegetables  are  strietly  Toia^e,  and  oan  neither 
be  extracted  by  eheaiieal  manipulation,  nor  pre- 
served by  nny  known  process  of  drying  and  stor- 
ing i  80  that  only  such  are  available  for  winter- 
feeding  aa  reside  in  atena  or  roots  which  oan  he 
preserved  in  a  succulent  condition.  So  fer  aa 
retrrirdg  the  flavour  of  milk  and  butter,  there- 
fore, exceedingly  much  depends  both  on  the  kind 
of  food  given  to  oows,  and  on  the  predae  oondi- 
tion  of  growth  or  fiedmess  in  which  it  is  used. 

As  respects  the  quantity  and  the  chemical  com- 
position of  milk,  however,  surprisingly  little  io- 
fluenoe  is  exerted  by  either  the  kind  or  the  phy- 
doiogioal  oondition  of  tlie  food,  or  bj  anf 
cumstances  connect-ed  with  it  except  the  propor- 
tion of  its  nutritiveness  and  the  degree  of  its 
digestibility.  The  oontroUing  power  of  particu- 
lar sorts  of  food  over  the  milking  pwycrtiet  of 
the  cow,  has  been  almost  everywhere  a  topio  of 
boaatfiil  dcchination  and  pseudo-scientific  dia- 
cuasion  among  the  illiterate  phiiosophcni  ul  the 
dairy;  Uit  this  aUegod  power  has  dther  been 
mistaken  for  some  overlooked  and  widely  differ- 
ent controlling  cause,  or  has  existed  only  in  the 
heated  fancy  and  distorted  observations  of  its 
advocates;  "Ibdi«v«,*'ea78Bon8dngan]ty  "that 
the  inflnenoe  of  ^u>tumbur  iunda  of  forage  on  the 
production  of  milk  is  often  gfreatly  exaggerated. 
Each  breeder  or  feeder  seems  to  have  his  own 
fovoorite  artide,  liowevov  00  thai  tiiere  is  nothing 
like  uniformity  amonig  theni.  With  one,  it  is  the 
carrot  that  is  in  the  ascendant ;  with  another,  it 
is  the  beet  that  is  supreme ;  there  is  no  root,  in 
fiMt,  whioh  haa  not  altoaatdtf  had  ita  apologists 
and  detractors.  The  troth  Ilea  between  the  tK* 
tremes  here  as  it  does  in  so  many  other  instances  ; 
and  1  am  satished  that  each  and  all  of  the  roots  and 
other  aitielea  of  forage  tiiat  are  generally  intro- 
duced into  the  ration  of  milch- kinc,  are  calculat- 
ed to  prodncf  abiindnnce  of  good  milk  ;  it  is  only 
necessary  that  the  substances  be  allowed  in  ample 
quantity,  and  that  tto  wihrtftVir  be  oonmtitted  in  r»- 
gard  to  the  nutritive  equivalents  of  the  several 
articles.  I  do  not  hesitate  to  add  that  the  opinions 
of  the  generality  of  formers  and  dairymen  on  the 
sttbjeot  are  based  on  obeerfations  which  are  al- 
ways more  or  less  impsffoel**  Chaat  Yaiiation^ 
mng-incr  from  almost  nothing  to  the  prentcst 
copiousness,  certainly  do  occur  parallely  with 
changes  and  successions  of  articles  of  food  ;  but, 
if  oarefol  oonpanson  be  made  of  the  bulk  of  the 
several  articles,  and  especially  of  their  relative 
proportion  of  nutritive  matter,  these  variations 
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will,  la  •wry  iiiilMM6k  1m  Ibnnd  to  uimtilikat 

whcjly  or  aliaost  wholly  from  increftse  or  dimi- 
nution of  nhsolnte  nourishment.  A  cow  kept 
through  winter  upon  mere  straw  wiil  ccmti  to 
fif«  milk,  Mid  whin  M  in  tpriof  QpoD  green  iw- 
•ge  will  give  a  fair  quantity  of  milk ;  hut  she 
owes  the  cessation  anfl  the  ^p^Ito^a!  of  thp  se- 
eretioa  to  respectively  the  diminution  and  the 
jnownee  of  ber  mmMaami,  wad  not  aft  all  to 
the  change  of  form  or  of  outward  substance  in 
which  the  nourishment  is  adminj?tf^reti.  Let 
cows  receive  through  winter  neariy  as  large  a 
proportion  of  nntiitivo  matter  ae  is  omtolneJ  in 
the  clonr,  Ineem,  and  fresh  grasses  which  they 
eat  in  summer ;  and — no  matter  in  what  precise 
fubstanoe  or  mixture  that  matter  may  be  coa- 
ti^ied— tiiey  will  jiBld  a  winter^e  piodnoe  of  milk 
quite  as  rich  in  ohnous  and  batyraoeoui  iqgn- 
dients  as  the  summer's  produce,  and  far  more  j 
ample  in  quantity  than  aLnost  any  dairyman 
with  old-hshionad  notioiii  wonU  imagine  to  be 
ponihki  The  fpemi  pftelioal  error  on  this  sub. 
joot  consists,  not  in  caving  wrong  kinds  of  food, 
but  in  not  so  proportioning  and  preparing  it  as 
to  i  iiHiiiii  m  wmngfi  tntion  of  it  equally  ridi  in 
dementi  of  nutrition,  and  especially  in  nitro- 
genous element!!,  as  an  avemp^e  ration  of  the 
and  succulent  food  of  summer. 
Aaeoming  33  Ibe.  of  meadow  Imj  per  daj  to  bo 
the  proper  ration  for  a  milk<ow,  and  referring 
to  the  article  Fo  p  for  a  view  of  the  plempnts  of 
nutrition  in  the  various  substances  usually  given 
to  cattle,  and  of  the  balk  or  wnght  of  eaeh  of 
these  which  is  ^oal  in  nntrimental  value  to  33 
lbs.  of  meadow  hay,  we  may  rapidly  follow  M. 
Boussingault  through  a  course  of  well-conducted 
experiments  by  which  he  ascertained  the  con- 
trolling power  of  different  kinds  of  food  over  the 
quantity  and  the  chemical  constitution  of  milk. 
One  cow,  who  was  200  days  after  calving  and 
was  again  pr^pumt,  and  who  therefore  was  in 
a  phyeiologioai  oonditlon  to  foil  gradaallj  and 
even  rapidly  away  in  her  produce  of  milk,  was 
subjected  to  seven  distinct  courses  of  feeding,  in 
penoda  of  from  7  to  14  days,  and  was  found, 
daring  all  the  oonnea,  and  not  withstanding  very 
wide  diversity  in  the  substances  of  their  food,  to 
yield  milk  of  almont  exactly  uniform  chemical 
constitution.  She  hrst,  during  seven  days,  re- 
oelvod  dail^,  aa  ibe.  of  iMj,  and  dM  thon  Tidded 
milk  consisting  of  3*0  per  cent,  of  caseum,  4*6  of 
butter,  4"7  of  stif};ar  of  milk,  01  of  fi^h  of  caaonm, 
and  87*7  ui  water ;  uhe  next  received  daily,  dur- 
ing eight  daji^  tomips  equal  to  89*7  Ibe.  of  hay, 
and  straw  equal  to  3*3  lbs.  of  hay,  and  she  then 
yielded  milk  consisting  of  3*0  per  cent,  of  caseum, 
4*2  of  butter,  6*0  of  sugar  of  milk,  0-^  of  ash  of 
eaaeam,  and  STtt  of  water;  die  noit  feodved 
daily,  during  fourteen  days,  field  beet  equal  to 
297  lbs.  of  hay,  and  chopped  straw  eq'ial  to  .3  6 
lbs.  of  hay,  and  she  then  yi^ed  milk  consisting 
of  9*4  per  oenl  of  eaeeom,  4H)  of  batter,  SrZ  of 
eager  of  milk,  0^  of  aih  of  oaeeam^f  and  87*1  of 


;  die  noil  weeM  daily,  toing  eleien 

days,  rmv  potatoes  equal  to  29  7  lbs.  of  bar,  and 
chopped  8traw  equal  to  3-6  lbs.  of  hay,  and  tht 
then  yielded  milk  containing  3'4  per  cent.  <d 
oaeeom,  4*0  of  batter,  8-9  of  fager  of  nUk,  Mef 
ash  of  caseum,  and  B6'5  of  water  ;  she  was  next, 
in  consequence  of  the  hcatinc;  effect  of  the  last 
r^men,  and  for  a  reason  adecting  the  quanuiy 
of  her  prodooe,  retained  for  thiitf  dagra  to  her 
original  diet  of  33  lbs.  of  hay  per  day, — she  was 
afterwards  fed  for  ten  days  on  the  same  ration  of 
potatoes  and  straw  as  before  the  return  to  the 
haj,  bat  with  the  additien  to  eneh  daf»  iakm- 
ance  of  about  2^  ounces  of  salt, — and  eho  wee 
next  fed  for  a  time  on  a  quantity  of  Jeniaalera 
artichokes  equal  to  33  lbs.  of  hay  per  day, 
■ho  then  yielded  mUk  owideting  of  3*3  p« 
of  caseum,  8^5  of  bnttor,  6*5  of  sugar  of  milk,  OS 
of  ash  of  caseum,  and  ST  .'i  of  water.    The  aver- 
age daily  quantity  of  milk  during  the  first  ooone 
of  hay  wee  9-84  pinte;  during  die  oonne  ef 
turnips  and  cut  straw,  10*6  pints;  during  the 
course  of  field  beet  and  ch  pped  ?traw.  f>  >^  pints ; 
during  the  first  oourae  of  raw  potatoes  and  ehop> 
ped  etnw,  8*7  pints ;  during  the  eeoond  oevne  ef 
hay,  6*2  pints;  during  the  second  ooann  ef 
raw  potatoes  and  chopped  straw,  .'-O,  or  rer/ 
nearly  6  pints ;  and  during  the  course  of  Jeru- 
ealem  artidioiEes,  slightly  above  6  pinte.  He 
grand  result,  therefore,  is  that  the  ehonical  con*  1 
stitution,  or  what  is  popularly  called  the  richness  j 
of  the  milk,  was  not  appreciably  afiected  by  al-  . 
temadona  WoA  very  great  changes  of  diet, — th^  I 
the  quantity  of  ^e  milk  was  affected  piind|Mllf  | 
by  the  physiological  conditir>n  of  the  cow,  and  . 
perfaape  slightly  by  some  circumstaiioes  which  I 
aienot  nottoed  in  the  reoord  of  the  experiments,  | 
—and  that  the  main  point,  in  altering  the  dki  ' 
of  a  cow,  is  to  take  care  thnt  she  receive  a  full  i 
allowance  of  nutritious  food,  and  in  consequeooe 
have  wherewith  to  secrete,  not  only  all  the  <nr- 
diaaryjaio<e>bataemachmilkaathoetatoofher  ' 

system  will  admit.  i 
But  two  points  of  considemblo  importance  • 
mained  to  be  ascertained,  —  whether  the  imlk  ' 
soon  after oddngdUrere  inohemieal  oonatitalfan  i 
from  milk  at  a  remote  period  after  calving,  and 
whether  fresh-cut  clover  exerts  any  Fuch  power  ' 
upon  the  butyraceous  nchuess  of  either  recent  Mr  ^ 
iwnoto  milk  ae  ie  ooofidently  aeoribod  to  it  by  , 
the  great  majority  of  dairymen.   A  cow,  24  days  | ' 
after  calving,  and  while  fed  upon  a  mixture  of 
hay  and  green  clover,  yielded  at  the  rate  of       \  > 
pinte  of  milk  per  day,  oonriiting  of  3D  per  oenl 
of  caseum,  3*5  of  butter,  4*0  of  sugar  of  milk,  0  2  | 
of  ash  of  caseum,  and  W4  8  of  water ;  and  the 
same  cow,  35  days  after  calving,  and  while  fed 
upon  green  dover,  prodoeed  ll-S  pinto  of  aailk 
per  day,  consisting  of  3*1  per  o^t.  of  caseum,  5*6 
of  butter,  4-2  of  sugar  of  milk,  0-3  of  ash  of  cas- 
eum, and  86rS  of  water.    A  sudden  and  extra- 
ordinaiy  inereaoe  in  the  proportion  of  boMer  a^ 
peeved  hi  th«  aeoond  ef  thorn  anal^iaH;  and  to 
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ascertain  whether  this  was  aacribable  to  the  olo- 1 
ver,  the  experiment  waa  extended  through  three  I 
subsequent  stages.   The  cow  was  long  kept  on  a 
diiilf  x»fti«m  of  19^  Bw.  «f  feftj  Md  ft  ^Vintity  of 
potatoes  equal  to  16|  lbs.  of  hay,  and,  from  the 
176th  to  the  lS2nd  day  after  calving,  she  pro- 
duced 16*3  pints  of  znilk  per  dajT)  <»n8iBting  of  3*3 
pw  oettk  nimmmakf  4*8  of  Imtttr,  S*l  of  sugar  of 
milk,  O'S  of  ash  of  caseum,  and  66*5  of  water ; 
she  WM  next  kept,  for  eleven  daya,  on  a  daily 
ration  of  16^  lbs.  of  hay  and  a  quantity  of  clover 
equal  to  16|  Ua.  of  hkj^-Had  A»  was  tiieii  kept, 
fbr  ■omo  tiinai,  on  a  daily  ration  of  unmixed  du 
ver  equal  to  33  lbs.  of  hay, — and,  during  the  lat- 
ter period,  she  produced  17*2  pints  of  milk  per 
day,  cooMiig  of  4*0  por  oHkt.  of  OMemn,  M  of 
butter,  4*7  of  sugar  of  milk,  0*3  of  ash  of  oaseum, 
and  89*7  of  water.  Thus,  in  the  early  part  of  the 
experiment,  a  ohaoge  from  hay  and  dover  to 
«l9ver  alono  wm  tttended  with  hi  ^meatt  of 
butter  from  3*6  to  6*6  per  cent;. and  ill  the 
later  part  of  the  experiment,  a  translation  from 
potatoes  and  hay,  through  clover  and  hay,  to 
clover  abno^  waa  attended  with  a  dtertm  of  \mU 
ter  from  4*8  to  2'S  per  cent.     The  imall  qnaa* 
tity  of  butter  in  this  last  instance,"  says  M 
Boussingault, "  induced  me  to  repeat  the  analysis ; 
but  the  reaolt  oamo  oat  very  neariy  the  same, 
the  quantity  being  atiU  bat  2  35  per  cent."  Nor 
afler  the  experiment  was  prolonged  did  any  light 
arise  either  in  favour  of  the  alleged  power  of 
clover  or  against  it ;  for  when  the  cow  continued 
to  be  ftd  oa  dovor  bsfond  fho  S04th  day  alter 
calving,  she  produced  13  7  pints  of  milk  per  day, 
consisting;  of  3'7  per  cent  of  caseum,  3'5  of  but- 
ter, 5*2  of  sugar  ui  milk,  U  S  of  ash  of  oaseum,  and 
87'4  of  water.  "It  would  thefefin«appa«r,**n7i 
the  learned,  indefatigable,  practical  experimen- 
ter. '*  that  frf'sh  cut  clover        no  such  virtue  as 
that  oi  mcreasing  tiie  quantity  of  milk  given  by 
I   cowa  Under  the  vrinter  &re,  in  fteC,  tiw  milk 
produced  in  the  course  of  the  24  hours,  amoanted 
to  16'7  pints ;  under  green  clover,  it  was  but  14  9 
pints.  It  would  be  a  great  mistake,  however,  as 
I  oMMciw^  to  aaeribe  the  dimiiiiitioa  have  to  the 
use  of  the  green  forage ;  it  is  due,  I  apprehend, 
exclusively  to  the  greater  length  of  time  that  had 
elapsed  from  the  poriod  of  calving.    The  chemi- 
cal compodtioa  of  tiie  milk  varied  BUte.  The 
differences  in  respect  of  the  oaBenm,  hj  which, 
I    let  me  say,  I  unden^tand  the  whole  of  tiie  azotized 
constitueiUa,  the  whole  jUssh  of  the  milk,  rarely 
ezeeedsd  ene-hoiidndlh  part.    The  proportion 
of  the  fatty  element  varies  suddenly,  and  as  it 
seems  independently  of  the  variouR  circuni.stances 
in  which  the  cows  are  placed.    The  general  in- 
fennee  ftom  tiMM  ei^ttrfmenti,  then,  ie  thai  the 
natoxe  of  the  food  does  not  exert  any  marked  in- 
fluence on  the  quantity  and  chemical  constitu- 
tion (tf  the  milk,  if  the  cows  but  receive  the  pro- 
per natzitive  eqnivalenli  of  the  MTend  lorlt  of 
provender." 

O(ni%theo,oaghtalw»jitohe  maintafaiad  in 


good  conditioo.  When  they  are  ill-fed  in  winter, 
they  not  only  cease  to  give  a  due  proportion,  or 
even  any  proportion  whatever,  of  milk,  but  they 
beeome  ao  thin  in  their  ovtinary  juioei  and  eo 
reduced  inthttr  whole  substance,  that,  when  re- 
stored in  spring  to  a  fair  degree  of  feeding,  they 
spend,  in  filling  up  the  waste  of  tBeir  system,  a 
large  proportimi  of  the  tboe  and  the  food  wliioh 
would  otherwise  be  employed  in  the  eeoretion  of 
milk ;  and  when  they  decline  into  poor  condition 
during  the  months  or  even  weeks  immediately 
preceding  thdr  oalving,  they  aftsmiida  eqp«il> 
ence  io  tewa  tad  prolonged  a  strogj^  hetweea 
the  proceM  of  secretion  for  making  up  their  own 
substance  and  the  process  of  secretion  for  supply*- 
ing  milk,  that  they  will  yield  a  compazativelyBBiaH 
or  decidedly  scanty  produce  thnMij^uiat  even  the 

best  portions  of  the  foUowinfy  Reason.  They 
ought,  during  the  whole  winter,  be  well-fed, 
oomfortaUy  honaed,  abundantly  littoied,  regu- 
larly supplied  with  dean  water,  occasionally 
oombed,  and  in  general  treated  with  considerate 
and  kindly  r^u^d  to  theii  eyrmpathies,  suscepti^ 
Ulities,  and  wanta. 

Cows,  during  summer,  maj  either  be  milked 
in  the  field,  or  driven  pently  home  and  milked  in 
the  stall.  Frequent  milking,  at  perfectly  regular 
intervals,  is  essential  to  the  maintaining  of  a  ra* 
golar  aeoretion  of  milk,  and  has  a  powerfol  effect 
in  increasing  the  quantity  of  it,  or  in  keeping  it 
at  a  maximum.  A  pencral  law  in  animal  physi- 
ology stimulates  incxeased  secretion  of  a  fluid 
wUch  ii  fte^oeaflf  wititdrawii ;  and  thia  law  has 
full  operation  in  the  instance  of  cows'  milk.  Yet 
frequent  nnlking  inu8t  be  accompanied  by  an 
ample  supply  u£  the  food  out  of  wiiich  the  ele- 
menti  of  milk  are  formed,  else  all  increaae  in 
stimulating  action  will  be  a  sheer  wasteful  ex- 
penditure of  strength.  Every  milking  ought  to 
occur  at  a  precisely  regular  interval  from  the 
preceding;  for  if  Utter  than  that  interval,  it  will 
allow  the  udder  to  be  gorged,  and  to  throw  back 
a  portion  of  its  contents  into  the  cow's  system  by 
absorption  i  and  if  earlier  than  the  interval,  it 
wiU  oooadon  the  odder  to  have  too  nail  oi^ia- 
city  for  the  milk  which  would  naturally  be  se- 
creted during  the  longer  interval  that  is  to  follow. 
Every  drop  of  miik,  also,  ought  to  be  drawn  oS  at 
eaeh  miOdiig;  for  when  any  portkm  to  allowed 
to  remain,  it  •etlia  to  be  absorbed  back  into  the 
system,  or  to  serve  as  an  indication  to  the  secre- 
tory vessels  to  secrete  a  proportionally  less  quan- 
tity during  the  ftllowiBg  intemtl;  oo  that  the 
quantity  of  prodooe  at  a  milking  after  any  por- 
tion of  milk  has  been  left  in  the  udder  is  likely 
to  be  very  perccptilily  below  the  average.  But 
1  anffioient  frequency  of  milking  ia  tlttifloaday 
during  the  cows'  fullest  period  of  milk,  and  twine* 
arday  during  all  other  times  of  the  year. — 
wt^^tulft  Rural  Ecommy. — A  itoti'*  Dairy  hu*- 
Imidry^Pttper  by  Mr,  EarUy  of  WSBiemimiA  in 
Quttrttrijf  J<mnuU  of  AgricvUure. — CurwivCt  Eco- 
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Agricfdfitrnl  Society. — Morttmrr^f  JTvf^xmdry. —  | 
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COW  A.  See  MASooerssN. 

COWANIA.  A  genug  of  very  beautifiil  ever- 
green sh  ru  bo,  of  the  rosaceous  tribe.  The  plaited- 
iMmd  species*  C.^iotfa^wMintrodnfledtoBritefai 
about  ten  years  ago,  from  the  upSandf  of  Mexico ; 
and  is  one  of  the  most  elegant  accessions  to  our 
gardens  and  to  the  fozegrounds  of  our  shrubs 
miAb  dming  the  period  ^  modflm  1»ottidi»l  m- 
sear<^  Its  stem  is  decumbwliy  immIi  iMuiched, 
about  two  feet  hiph,  nnd  covered  with  a  dark 
brown  bark ;  its  branehes  are  profusely  clothed 
vUli  italked  i^uidih  tra  1^ 
reniains  of  fidlen  leaves;  its  leaves  are  ooneately 
oblong,  pinnatifid,  plaited,  half  an  inch  or  up- 
wards in  lengthi  dark  groen^  shining,  and  mi- 
nately  glandtdar  above,  aad  white  and  downy  be- 
neath ;  its  leaflets  vnj  from  five  to  seven  on  each 
leaf,  and  aw  obtuse  and  short,  and  have  revoliite 
and  oooaaionally  toothed  margins ;  and  its  flowers 
are  termiaal,  solitary,  and  pedunculate, — the 
buds  exactly  like  those  of  the  ro0e,-^litf  calyx 
turbinate,  hollow,  pubescent,  and  five-segmented, 
— ^the  petals  five,  obovate,  double  the  length  of  the 
calycine  segments,  and  richly  lilac  in  oolour, — 
and  the  ttenent  eeven^^wo,  ydkw-aiiihered, 
and  dispoKed  in  many  Beries. — Another  species, 
differing  from  C.  ph'cifa  in  having  tripartite 
leaves  with  entire  iuatieta,  has  also  been  iutro- 
dnotd.  niegenvefaiBlHiMdiatobetirMii  Aya 
and  Purshia;  and  is  easily  distinguishable  firom 
them  by  well-marked  botanical  characters. 

COWBAN£,or  WAfsa  Hemumk,— botanicaUy 
C&Nfta.  A  genneefhaidytlMilMfleoaB,  perennial- 
rooted  plants,  of  the  umbelliflnoQS  <n^ler.  The 
poisonous  species,  Cicuia  tnro^n,  prows  wild  in 
ditches,  still  maigins  of  rivers,  small  ponds,  and 
other  standing  waters  in  Britain.  Bat  It  Is  not 
very  common.  Its  root  is  tuberous  and  hollow ; 
its  stem  is  furrowed,  leafy,  hollow,  branched, 
and  usually  between  3  and  4  feet  high ;  its  leaves 
winged,  bright-green,  and  tapering ;  He  nm* 
bdeare  ;  ite  floweii  am  wbUish-yellow,  and 
appenr  in  July ;  and  ita  seeds  are  channelled  and 
resemble  those  of  parsley.  This  plant  is  some- 
tinieain  its  young  state  eatanb^eatHa;  and  it 
note  upon  them  ae  n  videnk  poiion,  mm!  hence 
acquires  its  popular  name  of  cowbane.  Any  of 
it  which  is  known  to  exist  or  can  be  discovered 
witUn  naoh  «r  the  cattle  of  a  farm  ought  to 
be  extirpated.  It  has  not  nnfreqnently  been  need 
medicinally  M  a  stibstitTitc  for  hemlock, but  rather 
from  ignorance,  than  from  enlightened  design. — 
The  spotted  speoies,  Cieuta  maeulatOj  is  a  native 
of  North  America,  and  was  intfodneed  to  Britain 
in  ntiO.  It  has  a  height  of  almit  20  inches,  car- 
ries whitish-coloured  flowers  in  J  uly  and  August, 
and  is  exceedingly  poisonous.  Two  other  exotic 
species  are  known,  and  have  been  IttttedoMd. 

COWBERRY,  —  botanicaUy  raocinium  Vitu 
Idita.  A  small,  evergreen,  fruiting  undertihrub,  <rf 


the  whortleberry  genns.   It  grow 3  wil  5  in  mi-iiw 
tainous  woods,  and  m  dry,  stony,  turfy  heatiu  ia  . 
many  parts  of  Seolland,  Wales^  and  the  noftk  ef 
England,  but  is  particularly  abundant  in  the  {| 
Scottish  Highlands.   Its  roots  are  creeping ;  its 
stems  are  erect,  and  firom  3  to  10  or  12  inches  i 
high ;  ifca  btancliea  an  few,  Imgolai',  leaiy,  and  . 
downj,and  occur  only  at  the  top  <^  the  stem ;  ili  1 
leaves  are  obovate,  revolute,  dark  cn-een  and  «bin-  ' 
ing  above,  and  pale  and  glanduiarly  dotted  be- 
low, and  aie  frequently  wistaWn  for  these  ef  | 
AretosUq>hyl<»  Uva  Urri;  its  flowers  are  {no-  ij 
duced  in  droopiniz  terminal  clusters,  and  have  a 
pinkish  flesh  oolour,  and  appear  from  Apeil  tiB  j! 
June;  and  lis  beiriSB  ait  deep  red,  renndiA,  j 
astringent,  and  bitteriy  addnlous, — but  they  !; 

greatly  improve  in  flavour  and  Mpiditv  by  steeping  j .' 
in  water,  and  they  are  extensively  used  for  tavtl,  ,1 
for  condiments,  uid  tot  tha  hsaling  of  ainanws  i , 
in  the  throat.  Two  varieties  ef  this  plant,  F.  v.  ;  > 
major,  and  V.  v.  maxima,  have  been  introdttwd 
from  North  America ;  and  both  these  and  the  in-  ^ 
digenous  variety  are  propagabk  from  suckers  in  i 
a  peaty  soil,  but  evince  gnat  ^afifcn  to onUivn- 1| 
tion.    See  the  article  WBOKTLEBimaT.  J 
COW-CABBAGE.   See  Cabbage.  }I 
OOWDIE  PINK  See  Dammab  Puts.  I 
CX>W-Dini€l.  Sso  fann-TaiiD  Hahvsb,  [' 
COW-ORASS.   SeeCLovBB.  |l 
COW-HERB.    See  Soapwokt. 
COW-Hi:im>.   See  H£ai>fiMAj(  and  FAfut  Sca 
▼Am;  I 
OOW-HOCRED.  See  MALLBtrouis. 
C0W-H0n,5!R.   The  building  or  apartment  in  , 
which  milch-cows  are  kept.   This,  in  SooUaad,  1 
is  eonmoaty  oaM  n  byio.  It  onght  to  be  «cll>  1 
ventilated,  comfortably  warm,  thorougUj  ^rf^  [• 
and  kept  in  a  clean  and  tidy  condition.    Two  [' 
windows,  in  even  a  large  cow4iouse,  are  sufficient  '  > 
for  light ;  and,  if  properly  oonstrnotod,  tfiej  may, ' ' 
jointly  with  a  door  of  upper  and  lower  hnlves,  be  , 
sufficient  also  for  ordinary  ventilation ;  yet  j 
ceiling  ought  to  be  open  quite  up  to  the  slatei^  j| 
and  an  ei^inH  f  wntihtiTT  la  often  ef  niudi  ss^  I ! 
vice  in  regulating  the  tempemture  and  pouring  > 
in  desirable  ?iipplief«  of  fresh  air.    The  width  of  . 
a  cow-house  with  one  row  of  stalls  ought  to  be  18  I 
feet,  or  S  ibet  for  I3ie  manger,  8  fcr  tiie  eows,  I 
for  the  urine  opwsf,  and  7  for  a  passage,  for  dbe  I 
milking  pails,  and  for  calf-pens.   Kach  cow  ought,  ' 
for  the  sake  of  peace  and  quietness,  to  have  a  1 1 
stall  to  herself ;  and  each  stall,  in  order  to  aUow  ii 
free  room  for  lying  down  and  rising,  oof^  ^  ^  11 
f»  or  i'^l  feet  wide.    The  partition?  bctTreen  the  1' 
stalls  may  be  oniy  3  feet  high,  and  need  not  ex-  j 
tend  farther  than  to  the  flanks  of  the  cows  or  ,  | 
abontCfeetftwntiiawaiL  Vha  nwnfsn  onght  || 
to  stand  on  a  basis  of  about  18  or  20  inches  above  li 
the  level  of  the  floor;  and  when  cows  are  fed  on  j 
steamed  food  or  mashes,  the  mangers  ought  to  be 
nMmaUa  in  order  tiiat  thej  nay  be  finqneatilf  | 
scoured.   A  good  mode  of  securing  cows  in  the 
staUfl^  or  of  attacihing  them  to  the  stakes,  m  no- 
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tioed  ia  the  urikde  BAwn.  lbs  vaimt  tewar 

ought  to  he  flnggnd  in  fhr  fnrm  of  a  long  and 
corajiaratively  narrow  trough  ,  and  the  rest  of  the 
floor  majr  eitiier  be  oauaewayed,  or  otiiervrise  so 
formed  m  to  be  inn,  dry,  and  nritISm*  Other 
featiiree  of  the  cow-house  are  the  same  as  those 
of  the  stalled  ox-boiue.  ffTmthinrtlohnOg  flrun 
and  ^iL&M  BuiLDiiias. 

Mr.  Hftriey'h  byM  of  WiOowlMnk  ai  CBiMgow 
was  long  regarded,  not  onlj  ae  one  of  "  the  sights  " 
of  the  oommcrcial  metropolis  of  Scotland,  but  as 
the  best-Appointed  oow-hovse  in  Britain;  and 

'  thcieftm  dfltervM  ii»  be  brief  J  notiMA  Itecm- 
tained,  under  one  lOO^tlalit  for  ninety-six  cows, 
placed  in  double  rows  acroes  the  btiildinjr,  two 

!  rows  £M»ng  each  othor,  with  an  intermediate 
passage  firaim  wUbh  the  #owi  of  botii  rowiivere 
fed.  The  flooi^  vedi^d  toward  the  centre,  so  as 
to  discharge  all  liquid  upon  them  into  a  central 
or  oonunon  drain,  which  ooBunnaioated  inih  a 

I  aoiMMa  MMivoir;  ind  tfatj  daily  ttBderrai  a 

I  thenfl^gfc  flliOTwng.  Tha  tMupentiua  wii  Mm* 
pletelT  commanded  hv  an  apparatus  of  ▼entila- 
lion,  and  was  maintained,  as  nearly  as  possible, 
atabeat«0*fahMiiitaii.  Tlia^vubsiiibttweea 
the  stalliamiikted  of  grooved  piUars  of  cmMimkt 
and  intermediate  boards  fixed  into  the  ^oovc^ 
of  the  pillars;  and  each  cow  was  bound  to  an 
ivoa  rod  or  slider,  by  means  of  a  slight  iron  chain 
rotud  her  own  neck,  and  a  sliding  ring  upon  tlie 
slider;  and  when  she  was  fed  with  potatoes,  a 
pin  was  so  inserted  in  the  attachment  as  to  pre- 
vent her  from  so  &r  raising  her  head  as  to  inour 

.  the  risk  of  being  dioked. 

COWITCH, — hotani  rally  MucHivf.  k  genus 
of  curious,  evergreen,  tropical  climbing  plants,  of 
the  kidney-bean  division  of  the  leguminous  order. 
About  tWealy  apariia  are  known  to  bolaiiiatt{ 
and  twelve  of  these  have  been  introduced  to  the 
hothouses  of  Britain.    Two  of  the  introduced 

I  species,  M.  gi^anUa  and  M.  aUusiina,  attain  a 
bsight  of  reapeetifaly  alKiat  SO  and  ahoQi  W  M ; 
and  all  the  others  have  usually  a  he^ht  of  about 
10  or  12  feet.  The  leaves  of  all  resemble  those 
of  kidney-beans;  the  flowers  of  M.  urent  are  yel- 
low, of  M.  ute  aM  wUta^  «f  M.  gig<adta  ana 
green,  and  of  most  of  tba  oifcota  aia  foipb; 
and  the  pods  of  M.  monoxperma  are  one-seeded, 
of  the  oUiors  are  variously  from  two-seeded  to 
tbc-Maded,  and  of  osoat  an  asotedin^y  wrin- 
kled, furrowed,  scaly,  or  lamellose.  A  dense  pu- 
bescence of  short,  hard,  brittle,  and  excessively 
stinging  hairs  coven  the  ripe  pods  (>f  moet  of  the 
speoka;  it  readity breaka  olT,  diarplj  pierooa  tiia 
skin,  and  causes  a  powerfully  irritating  pain  ai 
of  an  intense  and  intolemblo  itch;  and  this  pu- 
bescence gives  excessive  annoyance  to  domestic 
a&inalt  in  tin  tropics,  and  lunoe  derhaa  its  po- 
pular name  of  ooaitoh.  The  several  species 
climb  amonp  hcd2;r'?,  amonp  shady  thifket?!,  and 
among  jungles  by  the  sides  of  rivers;  and  there- 
fm  an  i»  iha  very  sitnatfon  ta  flii^  ihair  piAaa- 
eeneenpm  aainMla  in  qaaat  «f  thada  «r  Adak 


MagtlMiiaaiaf-  tfca  day.  ■  Aa  pubcaoeiioa^  or 

cowitch  proper,  is  particularly  almndant  on  the 
pods  of  M.  pruriens,  Jf  -"rfm,  and  M .  monc-.^j^er- 
ma;  the  first  of  which  was  intruductid  to  Britain 
ftam  India  itt  IWO,  tha  aaooad  fipom  tlia  Wait 
Indies  in  1691,  and  the  third  from  India  in  1816. 
It  has  several  very  powerful  medicinal  pmpertiee,  - 
and  is  used  in  tropical  Ameri<A  as  an  antheimiu- 
tia,  and  111  ladia  in  fioknt  diarflNBa ;  bat  thaagli 
imported  to  Britain  and  often  to  be  found  in  our 
drug-shop*?,  it  seems  to  be  fiir  oflener  used  with 
us  for  purposes  of  nusoiiief  and  torment  than  for 
any  useful  purpoaat;  WUta  WKS%t  **  It  it  a  paw- 
erful  anthelmintic  in  the  human  subject,  and 
w  Hild  probably  be  found  very  serviceable  in  the 
horse;  but  I  believe  it  has  never  been  tried." 
When  givan  aa  a  madieiaa^  it  b  aaaally  adMiaiar 
tered  in  honey  or  tBsaolo.  The  pubesoenoa  af 
the  caterpillar  of  the  procession  moth,  Lasiocampa 
procmionea,  so  common  in  gardens,  is  supposed 
to  ba  vei7  aiadlv  to  it  in  naaw  and  power  of 
medidnal  aotkm.  The  poda  «f  the  several  spe> 
cips  of  Mucuna,  while  in  an  unripe  state  or  be- 
fore the  pubescence  hardens,  are  used  as  food  ia 
thatamaaiainaraaollMraMiilaDtkfiuMa.  Jfi 
ynm  waa  taaerly  assigned  to  tha  gmu  Datt* 
chos  •  and  five  or  six  of  the  species  are  eometimes 
designated  by  iome  other  genario  name  than 
Mucuna. 

OOW-PARSNIP,— MaaioaUy  SHveUum.  A 

genus  of  hardy,  herbaccmif?  plants,  of  the  umbel- 
liferous order.   The  common  spedes,  HeracUum  j 
tphondj/tivimf  grows  wild  in  hedges,  by  the  side  i 
of  bvaainaadditt|Ma,aiidiBmoistmeadowa,in  i 

many  parts  of  Britain.  Its  root  is  whltiBh,  sweetish,  ' 
aromatic,  and  syraewliat  niuciiaginous, hasa  fleshy 
consiMteucy  and  a  losiform  or  oarroty  shape,  and  i 
■MkaadaaplaAotlMgroiiiid}  ftetttatialMUow,  | 
farrowed,  branchy,  and  usually  from  4  to  6  feet  i 
high ;  its  lower  leaves  are  produced  from  lars^e  ' 
membranes  or  sheaths,  and  stand  on  very  hairy  | 
fbotatalkor-^Iiey  ara  loagii  to  tha  touaii,  a  daop 
green  above,  and  pale  below, — and  each  consists  I 
of  three  pairs  of  large  pinnate  winps,  pkced  along 
its  midrib,  while  each  of  the  wings  consists  of 
two  or  Hurio  paixa  of  piiuut  and  a  tarmiitating 
odd  one ;  the  upper  leaves  are  produced  singly  at 
each  joint  nf  the  ptem,  and  are  of  the  same  shape 
as  the  lower  leaves,  but  smaller  and  sessile ;  its 
flowan  hava  alUiar  a  wiiila  or  a  laddiah  dolmv) 
and  appear  in  May  and  June,  and  are  produced 
in  larsye  umbels  at  the  top  of  the  Stems,-— each 
umbel  composed  of  about  jtt  partial  nn^bels,  every 
Oird  having  loagerlbotitillta  than  tha  othars; 
and  its  seeds  arc  flat,  bordered,  brown,  and  abun- 
dant.   The  whole  plant  is  good,  nonriphing  food 
for  cattle;  and  is  extensively  used  in  Sussex  for 
fattening  hogs.  Other  popalar  aaiBM  of  it  thaa 
cow-parsnip,  are  hogwaad»  madrep,  wEd  paianSp^  - 
and  meadow  parsnip. 

The  narrow -leaved  species,  HeracUum  anffu»- 
tifolium,  growa  wild  in  warti  pjaasa  hi  aoMM  parta 
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tnee,  and  «&aiMlar,.to  Cht  ommuMi  wpmiim^ 

'  Thf  cow  parsley  apecies,  IT.  panau*,  is  a  peren- 
nial, and  a  native  of  Siberia,  anti  waa  brought  to 
Britain  before  the  dote  of  the  i6th  century ;  but, 
ia  Wfkin  of  ito  MMfirlwl  fMuUiig  ntma,  it  po»> 
little  interest. — The  gum-bearing  speoiefl, 
//  Timmiferum,  is  a  biennial,  of  somewhat  medi- 
cinal pretensions,  and  was  brought  to  Britain  in 
ISlO^^boiift  •  quarter  of  a  Iniiidmd  of  other 
qiectes  have  been  introduoed,  and  six  or  seven 
more  have  been  scientifically  def  cribed ;  but,  ex- 
cept tor  some  of  ihem  having  a  handsome  appear- 
anoe,  thej  obafleDge  tiie  attentioii  of  no  one  but 
the  systematic  botanist. 

COW-POX.  A  well-known  pustular  disease  of 
the  teats  of  the  cow.  It  has  been  proved  to  be 
idenlieal  in  physiological  ohanoler  with  tlie 
small-pox  of  Iba  hnmail  subject;  and  it  fur^ 
niehes  the  mi^ms — the  purulent  matter  of  vacci- 
nation— by  whioh  the  deadly  power  of  that  dis- 
eaaaomtiie  kunan  laoe  baa  In  flMdemtiniM 
been  broken. 

But  nnother  and  far  milder  ptistular  disease 
often  attacks  the  teats  of  the  oow,  and  has  very 
oflan  been  ewifcwiied  villi  eoW''poK<'-4ndeed, 
ptavloas  to  the  disoovoey  of  the  remedial  energy 
of  vaccination,  was  always  confounded  with  it — 
but  ought  to  be  carefully  distingubhed.  The 
pustnlea  of  this  are  neither  so  large,  so  xxjond, 
nor  so  deep  as  those  of  cow-pox,  nor  have  they 
the  latter'fi  bluish  colour  ;  they  appear  Like  small 
vesicles,  but  often  greatly  vary  in  both  size  and 
form ;  tiiey  are  filled,  from  the  first,  with  puru- 
lent matter;  if  mUMdol^  the^  leave  sore  ulcers, 
which  are  Bometimee  not  very  cn.'^ily  healed  ;  and 
if  not  molested,  they  soon  form  a  scab,  throw  it 
off,  and  are  sound.  These  pustules  are  not  con- 
tagions; ai^  thegrm^yln  anjrinalanea^ba  ia»- 
dily  cured  bj  proper  washing  and  fompnting,  or 
by  the  application  of  nn  oiutmcnt  of  lard,  wax, 
alum,  and  sugar  oi  lead,  suitable  for  ordinary 

The  pustules  of  cow-pox  have  a  Wuish  colour, 
a  roundish  form,  and  a  little  central  depression  ; 
they  are  hlled,  at  first,  with  a  thin,  limpid,  viru- 
lent inid,  and  tiiej  afterwarda  and  gradnallf 
become  opaque  and  purulent ;  each  is  surrounded 
by  a  broad  drcle  of  inflammation ;  they  are  ^si- 
ly  broken  in  milking ;  and  when  either  broken, 
neglected,  or  roughly  handled,  th^  leavn  uloers 
which  are  very  foul  and  usually  difficult  to  heal. 
These  pustule,  unlike  the  former  sort,  are  evi- 
dently the  eruption  of  a  morbid  virus  in  the 
Ueod,  and,  though  loeal  in  wienlftatnHwi,  am 
Btriotly  constitutional  in  character.  Aft  the  time, 
or  a  little  before  the  time  of  their  appearing,  the 
oow  droope,  refuses  to  feed,  ceases  to  ruminate, 
le  dnil  and  henty  In  the  eyes,  labonia  nndar  eon* 
Biderable  fever,  and  almost  ceases  to  give  any 
milk.  She  should  not  be  bled,  but  ought  to  be 
fredy  purged,  to  receive  a  fever  drink  once  oi 
twioen^y,  and  tabaiinkir  teali  wadwdaTCH- 
htg  and  aMrnlBg  frith  %  ktlon  of  GoQlaid'aax- 


tHwtaadaaaipiioraiad  spirit  of  win^  or  wMi  a 

diluted  solution  of  the  c^ride  of  lime ;  and  if 
the  uloerg  become  very  bad  and  obstinate,  they  ! 
may  be  treated  in  the  same  manner  as  gaifsi.  i 
See  the  ailida  OABOf  .  j 

The  pustnlea  of  cow-pox  are  ezoeedingty  oeo-  j 
tagious,  and  have  been  known,  from  time  im-  1 
memorial,  to  communicate  oow-pox  to  persons  i 
wfaohanffletheteatiofnowi.  A  person  lafeeted  I 
from  the  teats  has  the  poftuks  about  the  ends  I 
and  jointfi  of  his  fingers,  and,  if  he  have  nibhed  i 
his  &oe  with  his  hands,  he  has  them  also  on  hu  i 
ehesik  and  Hps;  he  baoomei  ftiveridb,  dklvers,  , 
vomits,  and  is  restless  and  excited ;  he  suffers  i 
pain  in  the  head  and  limbs ;  and  in  three  or  four  ' 
days,  his  pustules  burst,  leaving  uiccra  which,  in  1  ^ 
aonw  inalaiioaii  are  fold  and  niractory.  Penona  |> 
thus  affeoted  tiere  very  long  ago  known  to  nml*  • 
titudes  of  farmers  both  in  Europe  and  in  Amei^  • 
ica,  to  be  generally  invulnerable  to  the  attai^ 
of  Muall-pox;  and  benaa  the  suggestion  af  the  h 
modem  and  most  henlgn  praotioe  of  vaccination.  !  | 
One  inoculation  wa?,  for  a  time,  believed  to  I ' 
afford  protection  for  life ;  but  experience  has  i 
prov«d  that  a  second  or  even  a  tiilrd  inoenlation 
may,  in  some  instances,  be  neeeesary.  The  prin- 
ciple on  which  vncctnataonepenKteaiaaaiplikined  j 
as  follows  by  Liebig : —  ! 

''The  effects  of  vaooine  matter  indioate  that 
an  aotidantal  constitnent  of  the  blood  is  destroy- 
ed by  a  peculiar  process  of  decomposition,  which 
does  not  affect  the  other  constituents  of  the  cir- 
culating fluid.    If  the  manner  in  which  the 
yeast  of  Batailan  beer  aets  be  ealled  to  nuad, 
the  rri'-'dtis  oj)frandi  of  vaccine  lymph  cnn  scarcely 
be  matter  of  doubt,  Rith  the  kind  of  yeast  here 
referred  to  and  the  ordmary  ferment  are  formed 
from  ghten,  jnat  aa  the  vaaeina  vinia  and  the 
matter  of  small-pox  arc  produced  from  the  ble  d.  | 
Ordinary  yeast  and  the  virus  of  human  small- 
pox, however,  effect  a  violent  tumultuous  trails-  , 
fonnatfaA,  tiia  IbnBer  in  mgataUa  jnloea,  the  I 
latter  in  blood,  in  both  of  which  fluids  respec- 
tively their  constituents  are  contained,  and  they  j  i 
are  reproduced  from  these  fluids  with  ail  their  I ! 
ohaTaotariatic  propertSee.  The  precipitated  jeaat  | 
of  Bavarian  beer,  on  the  other  hand,  acta  en-  i 
tirely  upon  the  sugar  of  the  fermenting  liquid,  ' 
and  occasions  a  very  protracted  deoomposition 
of  it,lnwhldi  the  gfa^  whoeh  la  alao  pveaant 
tahea  no  part.  Bnt  the  air  exercises  an  influ-  i . 
ence  upon  the  latter  substance,  and  causes  it  to  I ' 
assume  a  new  form  and  nature,  in  conaegnenoe  i 
of  whieh  thiaUndef  yeaat  alao  la  repnidnaad.  | 
The  action  of  the  virus  of  cow-pox  la  analogous  | ; 
to  that  of  the  low  yeast ;  it  oommnnicates  its  ,  \ 
own  state  of  deoompoeition  to  a  matter  in  the  ,  i 
blood,  and  fknm  a  aeeond  natter  la  llaelfnin'  { 
eratod,  but  by  a  totally  difennt  node  of  deoom- 
position ;  the  product  possesgies  the  mild  fonn,  I 
and  all  the  properties  of  the  lymph  of  oow-pox. 
The  anaeaptilnlit/  of  Inibotien  by  the  tima  of  ; 
hnmaa  anailfyayi  nrnat  oeaiaaJler  faorfnatisn  t 
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for  the  ralMtance  to  the  presence  of  which  thia 
susceptibility  ia  owing  haa  been  rLino'.xd  from 
the  bodf  hj  %  peailiar  process  ui  decompositian 
artifiotaUj  otbHoiI  But  imhrtinoft  vtkj 
again  generated  in  the  same  individual,  eo  that 
he  may  a^ain  become  liaWe  t  o  contagion  ;  and  a 
■eoood  or  a  third  Tacciaation  wiH  again  remove 
the  pecuBar  wlw>Mto<  from  the  Bptm.** 

COWSLIP,  — botanioally  Primula  vent.  A 
low,  perennial,  herbaceous,  beautify Hy-flowering 
plani^  of  the  primroee  genus.  It  grows  naturally 
in  the  mmdcnrn  ind  molil  pattaiw  of  Great 
Britain ;  and  ia  OM  of  tha  most  handsome  and 
loved  of  the  wild  plants  of  our  country.  It  is 
strictly  similar  to  the  common  primrose  in  root, 
lea^  and  Uma  oriloii«r,hat  dUfoiaaBd  ia  faadily 
distinguishable  from  it  by  its  flowers  being  pro- 
duced in  bunches  at  the  top  of  the  footstalk.  It 
L.  generally  regarded  m  quite  a  distinct  species 
flrom  twtti  the  primroaa  and  the  ozlip^AilaMila 
vuLgaria  and  Primula  eUuior;  but  aJl  the  three, 
together  with  several  intermediate  varieties,  have 
been  repeatedly  obtained  from  the  seed  of  a  sin- 
gle plant ;  and  aa  to  ilia  immmeraUe  aikd  very 
beautiful  mrieties  and  subvarieti(^  single,  semi- 
double,  and  double,  endlessly  diversified  and  va 
rioted  in  the  tinto  of  their  petals,  and  in  some 
InataiiaM  eotowad  lalha&'flalyxoa  aa  to  these, 
wUfiih  adovA  efcry  garden  under  the  popular  and 
comprehensive  nsmo  of  polyanthuses,  and  which 
have  every  shade  and  ohanuAer  of  0(^ur,  from 
the  simple  yellow  of  the  plain  wild  prinuose,  up 
to  the  Buat  saehofate  xiT^xj  wiA  the  flnait  and 
most  gorgeous  auriculas,  we  cannot  possibly  re- 
gard tbem  otherwise  than  as  the  mingled  off- 
apring  of  the  prinurooe,  tlM  oxlip,  and  tiie  eow- 
slip, — following  In  aome  instances  the  exact  type 
of  the  primrose,  and  in  othen  the  exact  type  of 
the  cowslip,  but  aggr^tely  so  blended  as  to  be 
really  a  congregation  of  undistinguishable  hy- 
brids. 

The  common  wild  cowslip  is  yellow  in  its  flow- 
ers, and  much  rarer  in  occurrence  than  the  wild 
primrose ;  and  it  blooms  in  May  and  June.  It 
ahovnida  moat  on  elayoy  and  diaUcy  soils.  Its 
old  names  were  paigle  and  paralysis ;  and  its  re- 
puted virtues,  for  both  economical  and  medicinal 
purposes,  were  numerous.  Its  flowers  have  a 
fine  odour,  and  aie  ubmI  to  impait  ftagianee  to 
preparations  called  cowslip  wine  and  balsamic 
tea ;  and  its  root*?  havp  an  ap^wablc  perfume,  of 
a  carminative  and  gently  aromatic  cliaracter, 
and  aia  need  tm  im^Mving  the  flamnr  of  malt 
liquors.  The  leaves  are  sometimes  used  in  the 
kitchen ;  and  both  they  and  the  flowers  are 
greedily  eaten  by  cattle.  The  chief  of  the  medi- 
einal  powaia  anaiantif  aaoiibad  to  the  eowalip 
was  that  <^  an  anodyne;  but  this  is  either  a 
sheor  fancy,  or  exists  only  in  the  plaaiant  look 
and  odour  of  the  flpwws. 

OOWSLIP  (Axmnuur).  See  AnnioAn  Oov- 
aup. 

COW-TftBB-^  botanioally  fflifiiitodlnnffoii.  An 


evergr^,  tropical,  and  remarkably  economical 
tree,  of  the  nettle  tribe.  It  constitTites  a  genus 
of  itself,  and  takes  for  its  specific  name  utiU  or 
tbanaalWI;  hot  it  ia  vaiy  eioady  allied  to  the 
genus  brosimum.  It  fptnn  wild  on  the  rocky 
declivities  of  the  northern  Andes ;  and  was  in- 
troduced, in  ]82d,  from  the  Caraocas  to  Great 
Britain.  Its  roota  are  thick  and  ligneoos,  and 
scarcely  «iter  the  crevices  of  the  rock  on  which 
they  prow;  its  stem  usually  attains  a  height  of 
about  50  or  60  feet,  but  ia  sometime  7  feet  in 
diaaetar  and  eonaidavably  upwaida  of  100  liMt 
in  altitude ;  ita  IwandMa  hnve,  during  several 
months  of  the  year,  an  appearance  as  if  dry  and 
dead;  and  its  leaves  are  ian-shaped,  and,  in 
spite  of  lontrdrovghta  in  every  year,  are  strictly 
perennial.  When  an  incision  is  made  in  the 
trunk,  particularly  about  the  time  of  Bunrisc,  a 
fluid  is  copiously  discharged  which  has  ail  the 
appearanoo  and  many  of  tiie  propertiea  of  milk, 
and  which  the  nativaa  eafailj  collect  in  vessels 
to  be  used  in  the  same  manner  in  which  cows* 
milk  is  used  in  Europe.  This  fluid,  when  re- 
ceitad  into  TBaaah,  beoomaa  yellow,  and  ifaiokens 
at  the  surface ;  it  is  not  so  thin  as  the  milk  of 
animals,  yet  mixes  ensily  with  water  ;  and  when 
boiled,  it  forms  a  thick  pellicle  on  the  surface, 
but  doea  not,  eten  with  tiie  aid  of  aoid,  forat  any 
coagulum.  "The  milk  obt^uned  by  incisions 
made  in  the  trunk,"  says  Humboldt,  "is  gluti- 
nous, tolerably  thick,  free  from  all  acrimony,  and 
of  an  agreeable  and  balmy  smeD.  It  waa  offered 
to  us  in  the  shell  of  the  trituros  or  calabash  tree. 
We  drank  a  considprable  quantity  of  it  in  the 
evening,  and  very  early  in  the  morning,  without 
experiencing  the  slighted  ixyurioua  aihel  The 
viscosity  of  the  milk  alone  nndara  it  aiNnawhat 
disagreeable,  The  nrp:rocg  nnd  frf^c  labourers 
drink  it,  dipping  into  it  their  maize  or  cassava 
bread."  Mr.  Lockhart,  of  the  Trinidad  Botanic 
Garden,  bean  %  aimllar  teatimony,  eompana  its 

taste  and  conFTEtency  to  those  of  Ewcet  prpam, 
and  says  it  is  used  by  the  inlial  itants  wherever 
it  is  known.  M.  Boussingauit  examined  the 
miUcfrsah  from  the  trae^  and  aaadeanalyaes  of  it 
on  the  spot ;  and  he  says:  "By  the  mere  action 
of  hoiit,  it  is  soparat^d  into  two  distinct  por- 
tions,— the  one  fusible,  of  a  fatty  nature, — the 
other  fihffinana,  and  praanting  all  the  ahaiaeters 
of  animal  substances.  If  the  evaporation  of  vege- 
table milk  is  not  carried  too  far,  the  fatty  matter 
may  be  obtained  unchanged ;  it  then  posses&efi 
the  AiOowing  propartiaa>-it  ia  white,  tianilu- 
cent,  sufficiently  solid  to  resist  the  impression  of 
the  flnger ;  it  fuses  at  140^  Fahrenheit ;  boiling 
alcohol  dissolves  it  completely ;  it  is  equally  sol- 
uble in  potadu  The  fibrinona  matter  preaents 
all  the  characters  of  fibrina^  obtained  from  the 
blood  of  animals ;  for  this  reason  we  have  called 
it  fibrine.  In  fiB<^  when  put  on  a  hot  ircm,  it 
awalla  np^  Ihasi^  and  beoomaa  aaibodaad,  exhal- 
ing the  odour  of  grilled  meat  Treated  with 
weak  nitiie  aeid,ife  givaa  ontnitragupa;  by 


Google 


m 


COW-WHEAT. 


CRADLE. 


distflktion,  H  disengages  ammoniacal  faponn  in 
abundance.**  He  then  states  that  the  fetty  mat- 
ter is  analogous  to  beee'  wax,  so  that  a  kind  of 
wax  omcUea  «ui  b«  hmI*  of  H;  and  adds  that 
the  liquid  whieh  i%niaiiit  after  the  fiitty  and  the 
fibrinous  matters  are  separated,  is  water  holdinf» 
in  solution  a  free  acid,  a  little  sugar,  and  sotne 
laKne  tDbtteaoea, — and,  that,  on  tmrning  the 
milk,  ashes  were  obteiacd  consisting  of  pho»- 
phate  of  l\mf.  lime,  maignesia,  and  silica.  An 
attempt  was  commenced,  about  SO  /ears  ago,  to 
prof>2^at«  and  euMfvito  IIm  ooiMraa  in  Hkt  Wart 
Indies. 

row  WHEAT.— botanically  Mdampyntm.  A 
genus  of  annual  weed/  plants,  of  the  figwort 
triba.  flieir  Mmioal  mmm  i%aifiaa  <1ilabk 
whaat,'  and  aUudes  to  the  blaak  aad  whaai-like 

appenrsncc  of  their  seeds;  and  their  popular 
name  implies  that  these  seeds  might  probably  be 
cuhivated  as  food  for  cattle,  or  aUudes  to  the 
t  Lct  that  oows  and  oxen  greedily  aat  41m  entire 
plant.  Four  ppfcies  are  indiji'^nona  as  ■vvcedi  in 
Britain;  and  a  fifth  species,  of  a  sort  of  orna- 
mental character,  was  long  ago  introdneed  from 
continental  Eoropa.  AH  afa  aiMmt  90  fodiaa 
high,  and  bloom  in  July,  and  hare  yellow-col- 
oured, tubulous,  four-segmented  flowers.  The 
broad-leaTed  or  common  meadow  species  hm  the 
floial  fiwCalalka  ataadiBf  at  a  fiakaaaa;  and  it 
grows  v-iM  in  the  woods  of  many  parts  of  Bri- 
tain, The  nn,rro\T-!env*^d  species  has  quadrangu- 
lar spikes,  and  grows  plentifully  in  Bedfordshire 
and  Oambrl^^e^ora.  Tim  spadaa  villi  Une  tops 
occurs  sparsely  in  some  of  the  sandy  lands  of 
NorfolV,  and  is  an  abundant  com- weed  in  Flan- 
ders and  West  Friealand.  This  last  species  has 
been  aoooaad  cf  damagiag  Imad  and  prodncing 
deleterious  effects  in  the  same  manner  as  darnel ; 
yet  is  said  to  be  delicious  food  for  cattle,  and  was 
fonn^ly  proposed  for  cultivation  m  fodder. 

CRABw  Thit  nana^wbidi  appean  to  ba  da- 
rived  from  the  Latin  Miwhf^  used  by  Pliny  to 
designate  certain  crustaceous  spedea — is  now 
applied  to  a  considerable  group  of  invertebral 
admali,  whaaa  bodiea  avo  aovarad  1)y  all  aztaraal 
skeleton,  or  calcareous  crust,  having  ten  articu- 
lated limbs,  adapted  for  swimming  or  wallcintr', 
and  breathing  by  branohiaa  or  gills.  The  head 
and  oorsdet  are  tuiitad,  tha  latlar  baiag  broader 
than  it  vt  loDg.  The  tail  is  short  in  proportion, 
and  concealed  hy  bcinir  turned  forward  beneath 
the  body.  This  genus  is  distinguished  from  all 
otiieia  of  tha  aama  Ikmily  by  the  semidronhr 
shape  of  the  corselet,  the  pointed  or  hooked  ex- 
tremities of  the  U't  joint  of  the  limbi,  the  nar- 
rownees  of  the  superior  shell  from  before  back- 
iracdt,  the  posterior  direction  of  the  hinder  tarsi, 
and  the  absence  of  spines  or  ridgaa  fron  the  for- 
cr-'P'^,  nr  biting  cluws.  They  holonpf  to  the  fourth 
section  of  ten-legged,  short-tailed  Crustacea,  Dt- 
eapoda  braehyura,  of  the  latest  systems,  and  are 
of  numeroiu  species,  exceedingly  various  In  sla^ 
cnkNuyaiid  aodas  of  living.  A  i^j^t  aarftf  of 


tha  stracture  of  these  animak  mig^t  lead  to  the 
opinion  that  their  senses  were  limited  or  imper- 
fect i  bat  proper  obeervation  shows  tbe  oonCxvy 
tobairaa.  na  asoaa  af  aig^ in  asoat  af  tha 

species,  is  pecoliailf  aoats^  aad  enables  them  to 

distint^nish  the  approach  of  objects  from  a  very 
considerable  distance.  Their  powtf  of  smelling 
is  also  great,  thoogfa  we  h«v«  sat  jet  dbaaaaiad  ' 

tha  organ  hy  which  this  sense  of»erates.   It  has 
been  inferri'd  that  the  antcnns?  f^^rre  this  p^ir-  i 
poee.  Untii  more  positive  knowledge  is  actjuimi  , 
on  tha  subject,  no  •ail  can  ariaa  freoi  this  opusK  > 
ion  as  to  the  aaat  of  the  sense  of  smell.   TL-:  cn- 

tranco  to  th<>  orc:an  of  hearing  if?  at  th-j  ba«e  of 
the  peduncle  sustaining  the  antennas,  and  oon-  *  _ 
llala  af  n  anall,  hard,  triangniar  psawhiaasa,  I 
oofand  by  a  membrane,  within  friuoh  San  cavity  , 
oont&ininp:  the  expanded  auditory  nerve.    Of  all 
the  senses,  that  of  touch,  except  so  iiur  aa  it  flsagr  j 
be  possessed  by  the  antennas,  appeaaa  to  ia  tha  l| 
leaat  perfect,  since  tha  whole  hoAj  and  limbs  ai«  j 
inrnistcd  with  a  hard,  compnct  shell.    Of  the 
sense  of  taste,  we  can  say  nothing,  but  that,  as  || 
the  animals  possess  a  remarkiAly  oomptex  and 
ehbotata  appaiatoa  ftr  aiaatieation,  there  ia  na  | 

reason  for  bclicviri2;  them  devoid  of  thi?  s€n?c.  ; 
The  mouth  is  furnished        at  least  eight  pieo» 
or  pairs  of  jaws,  which  pass  the  food  throogh  aa  j 
axivamel]r  idbatt  gallat  into  a  laambtaaani  ila> 
maoh  of  considerable  siiEe.   This  stomach  i?  rr n-  j 
dered  ourioos  by  having  within  certain  txirtilrt- 
ginons  ^>p«ndl^^  to  which  strong  gnnding  . 
teeth  aia  attaahad.  fhaaa,  in  aiaiba,  aaa  ivt  ia  • 
number,  and  placed  at  the  pyloric  exto^fnity,  or  ' 
outlet  of  the  stomach ;  so  that  the  aliment,  after 
being  subjected  to  the  action  of  the  jaws,  u  agam 
more  perfectly  chawad  1^  tlM  atoaiaA  taa<i|  h^ 
fore  entering  the  digestive  tube,  where  it  is  ex- 
posed to  the  action  of  the  biliary  fluid  of  the 
liver.  The  latter  organ  is  of  great  sue  u  these 
ereatoni,  and  ia  all  that  aoft,  ridi,  jalov  aalb- 
stance,  found  immediately  beneath  the  saperior 
shell,  usually  called  the  fnt  of  th*»  cr?iK  and  justly 
esteemed  a  delicious  morsel   A  Utile  posterior 
to  tha  atomaah  (ooonnonly  eaOad  aandba^  tha 
heart  is  situated — a  somewhat  globular,  whit- 
ish bodv,  •which  propels  a   cf»lonir!p;?s  lymph 
to  the  gills  and  rest  of  the  body,  whence  it  is 
brought  baek  to  tta  haaii  byn  iMdlov^ain  af 
considerable  size.    The  process  of  sloofhsa^ 
monltinp;',  or  throwing  off  the  entipp  calcareous 
covering,  which  ocmstitutes  their  only  skeletoa, 
is  eonuDon  to  ali  tha  araataaaa,  and  iv^aiy  w»> 
thy  of  attention. 
CRAB-TREE.  See  Appu^knandTi 
CRACCA.   See  Vbtob. 
CRACKS.    Soreness  in  ^  heels  of 
Ordinary  forms  of  it  aia  often  occanotaed  by 
of  carp  and  of  cleanliness ;  and  a  virulent  form  of 
it  sometimes  attends  grease.    See  the  artads  ' 
Okbasi.  I 
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b  to  hang  upon  »  hone  as  to  restrain  him  from 
interfering  with  the  nedkiiuJi  tpfiieatioa  of  a 

blister. 

ORADIiB.  A aort «f  botr oriilw  ftltadwd to 

the  heel  of  the  bhule  of  a  reaping  scjthe,  to  as- 
sist in  pftthcTtrtc^  the  corn  inti>  rei^iilnr  swcrths. 
T)m  ooastruotion  of  cradle-sojthes  is  verj  various. 
SwUwafflMbflonBi. 
OEAOt  A  voeky  pradpiM;       in  BaUkXk, 

cfilcareon«?  nand  or  pravel,  UuTgely  cn^ipf inp^  of 
oomounuted  or  broken  sea-sheMsj  and  serving  as 
an  neelknl  mman  on  eold,  vet^  «r  etayejrland. 

CRAMBE.  SeeSBA-KALB. 

CRA'^TP.  A  sudclon  and  severe  spasm,  akin  to 
tetanus,  but  of  much  shorter  duration.  It  at- 
tacks prinoipallj  the  hinder  extremities  of  the 
horse;  and  occurs,  for  the  most  part,  after  the 
animal  has  been  hard  worked,  and  just  when  he 
is  led  out  of  the  stable.  A  horse  attacked  by  it 
ought,  in  order  to  be  {Mreserved  from  a  repetition 
of  it,  to  be  ezoMdinglfVttll  groomed,  and  to  iwv* 
the  affected  limb  ruh>)f>f1  hard  with  the  hand  ; 
and  if  he  have  stood  in  a  confined  '^tall,  he  should 
be  removed  to  a  stall  of  greater  capacity. 

GftANBS&BT.  A  wauH  nd  frnit»  pvoduMd 
by  four  species  of  small,  hardy,  wiry,  evergreen 
undershnibs,  of  the  hnnth  family,  Thenf  •species 
are  four  in  number,  and  formerly  belonged  to  the 
whortkbany  ganna.  hot  mnr  aoMlitato  a  gasus 
of  themselves,  under  the  name  of  Ojcyeoceut,—ti 
word  which  sia^iifips  acid-fruit,"  and  alludes  to 
the  sharp  taate  of  the  berry.  The  marsh  qiecies, 
Oxyeoccui  palvdH»,toiaua^9tSkd  VacMttm  oxnj- 
coccWf  grows  in  psatj  bogi  and  marshy  groonds 
in  Russia,  Sweden,  the  north  of  England,  and 
Oermaay,  and  in  North  America.  The  leaves 
•ia  aBMO,  aenawlia*  oval,  and  roUad  baak  at  the 
edges,  and  the  iikem  is  thread-shaped  and  trail- 
ing. The  l>lossom3  are  small,  but  beautiful,  each 
ooDsisting  of  four  distinct  petals,  rolled  back  to 
thabaM^Mdaf  adeapfladi-aoioar.  ThaAnar^ 
loan  oaiifainj,  0,  maerotatpfut,  growing  in  bogs 
principally,  on  sandy  soils,  and  on  high  lands, 
frequent  from  Canada  to  Virginia,  is  a  larger  and 
moM  upright  phmt  ftMUtka  last,  irith  loa  cod* 
ve^  man  oblong,  much  larger  loaves.  The  ber- 
riefl  are  larger,  of  a  brighter  red,  and  collected  in 
great  abundance  fat  making  tarts,  jelly,  &c. 
They  ara  alao  azportad  to  BoMpa^  but  ava  not 
considered  equal  to  the  Russian  cranberries. 
These  fruits  nro  collected  in  America  by  means 
of  a  xitke;  in  Germany,  by  wooden  (K)mbs.  In 
Seotlaad  and  England  tbey  are  picked  by  hand, 
as  they  grow  with  na  but  scantily.  They  are  pre- 
served With  PUG^ar.  much  of  which  is  required  to 
correct  the  natural  tartness  of  the  berries.  They 
may  be  preserved  dry  in  bottles,  corked  so  dosely 
as  to  exdude  the  external  air :  soma  paiaoil^  how- 
ever, fill  up  thp  hottlefl  with  spring  water.  They 
keep  very  long  in  fresh  and  pure  water.  At  sea. 
thay  are  an  agreeable  addition  to  the  few  articles 
of  diet  whiab  aattba  had.  T^  othw  two  apadaa 
of  onabaRyaio  tha  Nd-ft«ilad  aad  «k«  Uapid, 


both  rather  recently  introduced  to  B^ilidii,  the 
former  from  the  Unitrd  States  of  America,  and 
the  latter  from  Hudson's  Bay.  The  hispid  is 
about  the  same  aba  of  plant  as  our  indigenooa 
spectee ;  but  the  rad-fruited  is  6  or  7  times  larger. 

TK/VNE.  A  genus  of  birds  belonginrj  to  the 
order  OraUce^  h. ;  and,  by  the  great  Swedish  na- 
tnnUst^  oompriaad  in  Ua  ntanaiva  ganna  Ardea^ 
though  paoparly  ranked  as  a  distinct  genus  by 
al!  stih?nqTipnt  naturalists.  The  distinctive  char- 
acters of  this  genus  are  as  follows  :~-Iba  bill  ia 
but  fittie  oMI,  ia  eompNiaed,  attaunatod  towaida 
the  point,  and  ratlicr  obtuse  at  its  extremity; 
thn  mnndihles  are  subequnl.  Avith  vertical  mar- 
gins, the  upper  being  convex,  with  a  wide  furrow 
on  each  nde  at  the  base,  wkioh  baaomaa  obliter- 
ated before  reaching  the  middle  of  Iha  bilL  Tho 
nostrils  are  sitaated  in  theno  furrow*?,  and  are 
medial -concave,  elliptical,  pervious,  and  closed 
posterioriy  by  a  membrane.  The  tongue  is  fleshy, 
bioad,  «iid  aoata.  The  ophthalmic  rapan  and 
lora  arc  featherpd,  though  t!ie  head  is  generally 
bald,  rouL^h,  and  sometimes  crested.  The  body  is 
cylindrical,  having  long  and  stout  feet.  The 
nakad  apaaa  abova  tha  tanna  ia  aitanalva^  and 
the  latter  is  more  than  twice  as  long  as  the  mid- 
dle to<».  The  toes  are  of  moderate  Icnjrth.  cov- 
ered with  mtUeUtBf  or  small  plates,  and  submar- 
gined;  »  ndimantal  mambrana  aannaata  tha 
outer  one  at  base ;  the  inner  is  free ;  the  hind  toe 
is  shorter  than  a  joint  of  the  middle  one,  and  is 
articulated  with  the  tarsus,  elevated  from  the 
ground;  tha  natti  am  tUo  ahapad,  flwolata,  and 
obtnse ;  the  middle  one  has  its  cutting  edge  en- 
tire ;  the  hind  nail  is  the  longest ;  the  wings  are 
moderate,  with  the  first  and  fifth  primaries  sub- 
equal  ;  tha  tail  ia  aborts  and  oonaiati  «f  twatva 
feathers.  Theae  birds  are  generally  of  consider- 
able siie,  and  remarkable  for  their  long  necks 
and  stilt-like  legsy  which  eminently  fit  them  for 
living  in  marshea  and  altiiallooa  antgeot  to 
dations,  where  they  usnalljr  aesfc  tbair  food.  This 
iR  principally  of  vegetable  matter,  consisting  of 
the  seeds  of  various  phmts,  or  grains  plundered 
frangvonndaiooantlfplaaghadandaown.  They 
also  devour  inseoti,  wonna,  frogs,  liwda,  reptiles, 
small  fish,  and  the  spawn  of  various  aqnatic  ani- 
mak.  They  build  their  nests  among  bushes,  or 
upon  tussnoks  in  the  Matahaa^canatraofcbgtham 
of  rushes,  reeds,  itc^  sumuMtntad  by  some  soft 
material,  so  high  that  thcy  may  cover  the  eggs 
in  a  standing  position.  Thej  laj  but  two  ^gs, 
for  whose  incubataon  tlia  mala  and  iWmak  altef^ 
nately  taka  thair  piaaa  on  the  nest.  Doxing  tha 
time  that  one  is  thus  engaged,  the  other  acts  as  a 
vigilant  sentmel :  and,  when  the  young  are  hatch- 
ed, both  parents  unite  in  protecting  them.  The 
oranaa  annnaify  migmto  to  distant  rai^ana,  and 

perform  vovai^rs  a'^toni'ihing  for  their  great  length 
and  hazardous  character.  They  are  remarkable 
for  making  numerous  circles  and  evolutions  in 
tha  air,  wlian  aatting  ont  on  tliair  jooiM^  and 
gwwTftffy  ftm  im  iwawlitt  trimghi'^  lad    mt  vt 
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the  Btrongefft.  of  their  number.  whoRS  trumpct- 
Hko  Toioe  is  heard  m  if  directing  their  advance, 
when  the  flock  is  far  above  the  oloads,  and  en- 
tirely out  of  sight.  thia  oaltnote  of  the  leader 
the  flock  frpqncntly  respond  by  a  united  clanj:^onr, 
which,  heard  at  such  a  distance,  does  not  pro- 
duce an  unpleasing  effeot.  From  the  sa^city 
with  whidh  fhote  Uxd»  f»rf  flieir  ffight,  teoord- 
ing  to  the  states  of  the  atmosphfrt?.  thpy  have, 
from  the  earliefit  aj^es.  bwn  regarded  as  indicators 
of  events ;  aiui  their  manoBuvres  were  atteutively 
iPBlolMd  bjOeaiiBn  tnd  araapioef-Hi  dnniB* 
stance  which,  together  with  their  general  harm- 
lossness  and  apparent  gravity  of  demeanour,  led 
to  their  being  held  in  a  sort  of  veneration,  even 
bsrnmieeivaiMdiMtiMiL  WlMii«Uig*dtotake 
wing  from  the  ground,  cranes  rise  with  consider- 
able difficulty,  striking  quickly  with  their  wings, 
and  trailing  their  feet  along  and  near  the  ground, 
until  Hkej  h$m  gained  a  mffident  clavrtiMi  to 
OOnuMnoe  wheeling  in  circkfl,  which  grow  wider 
and  wider,  until  they  have  soared  to  the  highest 
regions  of  the  air.  When  their  iiight  is  high  and 
rihnii  it  b  r^giffded  M  winiUMtiM  €f  QOftt^^ 
fine  weather  j  tbagr  fly  low  tad  an  nd^f  ia  dout^i 
wet,  or  stormy  weather 

CRANE'S-BILL.  See  GsaAsiuM. 

OBAKK.  An  Iron  axis  with  the  end  bent  like 
an  flibaWyibr  the  purpose  of  moving  a  piston,  the 
saw  ?n  a  sawmill,  &c  ,  causing  it  to  rise  and  fall 
at  every  turn ;  also  for  turning  a  grindstone,  &o. 
Tiia  ooaunon  «mik  affbvda  one  of  tha  ntnplest 
and  most  usefUl  methoda  tat  ffc"^gi*g  circular 
into  alternate  motion,  and  mcf  verta.  Double 
and  triple  cranks  are  likewise  of  the  greatest  use 
for  trumuttinf  oiroolar  motion  to  a  diilanoe. 
In  M»  aranks  belong  to  thoaa  fovr  simple  ele- 

tncntg  on  ■which  thf*  mr^t  complicated  machines 
rest,  and  which,  like  the  levor,  aro  oonstanUy 
employed. 

CRANIUM.  SeaSKOiA, 

CR A SPUT..\.  A  genu3  of  omampntal,  green- 
house  plants,  forming  the  type  of  the  natural 
order  Craasulac^.  This  order  consists  of  suc- 
oolanl  plants,  soma  hariiafleoaa,  odieia  dimlil^, 
some  annual,  others  perennial,  and  all  fleshy  in 
their  leaves  and  comparatively  dry  and  arid  in 
the  character  of  their  £avourite  situations.  Some 
plants  of  file  Older  nMjbaliBand  wild  in  afanoak 
every  i»rt  of  the  world ;  but  most  occur  in  hot, 
dry,  and  expos ed  ppots  of  the  eomewhat  t,emp<»r- 
ate  portions  of  the  eastern  hemisphere,  and  many 
are  at  onaa  abondanti  conspicuous,  and  moat 
ornamental  on  the  sterile,  arenaceous  plains  of 
the  Cape  of  Good  Hope,  and  on  the  hot  cliffs  and 
volcanic  wastes  of  the  Canary  Isiands.  Their 
dowen  are,  for  tlie  most  part,  red,  orange,  white, 
or  yeQow,  and  are  arranged  in  dthw  oofTmba, 
cymes,  spikes,  or  panicles,  and,  in  very  numerotis 
iastaaoesy  are  eminently  beautifuL  The  order 
oonpriiea,  within  tiM  gardens  and  open-grounds 
of  Great  Britain,  8  or  9  hothouse  species,  about 
160  greenhooee  speciei,  and  about  90  hudy  her- 


baccouB  species ;  and  theee  are  dipt  ribn  ted  amoog 
22  genera, — the  most  fiuniliar  of  which  are 
Bula  in  the  greenhouse,  and  eednm  and 
vivum  in  the  open  air.    The  bai^f  kia 

as  the  sedumg  and  sempcrvivnm?,  grew  on  -sraHs, 
rookwork,  and  other  dry  situations ;  and  the  tenr 
der  kinds  require  to  be  potted  in  dry  mbboiiy  : 
and  to  receive  little  water  ene^  dnriag  Hw  ' 
period  of  full  activity. 

Pevcn  or  ei^ht  species  which  were  formerly 
comprised  in  the  genus  crassula  are  now  assigned 
tooHiergenan;  bat  abent  80  daeeribed  qpeaiaa  ,  ' 
are  still  ranked  ss  crapsulse,  and  upwards  of  5'^  of  ' 
these  have  been  introduced  to  the  greenhouse?  „f  | 
Britain.    Most  of  the  introduced  iiave  I 

BMiklbkfcilieilqrlflttMa  and  alana^aaajk  onaa  ia  ! 
evince,  to  even  the  unpractised  eye,  tbeir  doae  | ' 
affinity  to  our  houseleeks  and  scdums;  yet  they  ' 
poseess  a  certain  delicacy  which  renders  a  com-  ' , 
parieon  of  them  wiflt  bonaeleebt  BToeedingly  ^nl- ; 
gaaiaim^  and  they  dlipky  in  the  texture  and 
tinting  of  their  flowers  snch  exquisite  characters 
as  render  all  of  them  ornamental,  and  eome  of  |  [ 
tiiaiB  enpnb.    Meet  an  from  the  Cipa  of  Ckwd  . 
Hope ;  about  three-fonrttia  aia  emgreen,  under-  :  | 
shrubs;  about  a  dozen  are  annuals;  and  all  the  i 
perennial  kinds  are  propagated  from  cuttings,  ' 
and  flM  annual  kinda  tnm  aeedi.  Among  tihe  I 
moot  handsome  are  C.  mmoso,  C.  imbrieatcL,  C.  : 
amdifcHOy  C.  odorattmma,  C.  tetrnrrnnia,  C.  arhw- 
e^orrUj  C.  lacUa,  C.  tcabrOf  C.  manfiHoiis,  C.  per-  \ 
foliata,  and  C.  mUala;  and  among  flia  sen 
vogue,  are  C  cnccinm,  C.  vertiCdUtt,  9ad€L 

CllAT.E(il'3.    See  nAWTR'^Ry. 

CRAWflSU.  A  crustaceous  genus,  belonging 
to  the  ftmily  Deeapoda  maeromn  (tcn4^ged,  , 
long-tailed),  dharaoterized  by  having  the  anterior  i 
part  of  the  elongated,  Bemi-cylindric,  ^perior  j 
shell  produced  to  form  a  rostrum  or  beak  ;  the  | 
abdomen  Urge,  slightly  attenuated  posteriorly,  , 
ooamoaed  of  oiz  joints,  forming  a  tiJl  4iaite  aa  I 
lone-,  when  extended,  as  the  body,  and  tcrminat-  \ 
ing  in  live  broad-fringed,  swimming  appendages,  . 
wiuch  fold  laterally  upon  each  other.  In  both  | 
•caai^  the  under  part  of  tfaaabdoaMn  fa  ganaia^ 
provided  with  five  pairs  of  false  daws,  each  ta^  'I 
minated  by  two  plates  or  plament*.  The  ette-  i 
nor  jaw-feet  are  mostly  narrow,  elongated,  and  do 
notentfap4f  Mivarthaotlkarparlaof  the  momfc.  u 
The  gills  are  pyramidal,  brush-shaped,  or  plume- 
like,  Beparat<»d  from  each  other  by  tendinous  slips, 
and  situated  beneath  the  sides  of  the  great  su- 
perior iheil,  Offer  tin  aKtemal  baaa  of  the  foet 
Of  the  latter,  the  second  and  third  pairs  are 
elongated,  slender,  and  fiimiBhed  at  the  last 
joint,  which  is  moveable,  with  email  pincers ;  the 
fomtii  and  flllh  pain  ba^a  tlM  laal  Jeinia  rinplf 
pointed  or  hooked.  The  sexual  organs  are  placed, 
in  both  sexes,  in  the  basal  joint  of  the  last  pair 
of  f^.  The  q^ecies  belonging  to  thia  genn%  as 
at  preeent  leetiieteJ,  do  net  eroeed  rfz.  Some 
of  these  kinds  are  peculiar  to  salt  and  others  to 
freshwater.  Of  the  former,  the  moct  oelebtated 
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is  the  lobiler.    In  tiwir  modfls  of  Uving,  the 

crawfish  genenJly  reeemble  the  aqnntic  crabs, 
feeding  on  putrefying  animal  matter^  spending 
their  time  on  ^tu^wudf  or  rocky  boHanof  ilaop 
waters,  and  only  approaching  the  shallows  when 
impelled  by  the  npces^ity  of  undcrcroing  their 
change  of  shell,  or  when  unctor  the  sexual  influ- 
enoe.  The  common  lobiler  ii  the  largest  species, 
and  grows  to  a  riio  wlodk  rnajr  mU  appear  won- 

dorfnl  to  persons  accnstnmed  to  see  none  but 
Btnall  ones.  They  are  brought  to  the  New  York 
market  more  than  two  feet  in  length,  and  weigh- 
ing 80  pooade  and  upwards.  Such  indiyiduals, 
however,  are  not  preferred  fnr  the  talkie,  as  their 
size  is  a  good  indication  of  their  ago,  and  their 
period  of  life  is  stated  to  extend  to  twenty  years 
•mA  mom.  The  ameller,  or  hdMied  Mtn, 
are  ooiuidered  th  c  b  es  t 

ORE  AM.   See  Botteb, 

CREAM-CHEESfi.  See  Cu  use. 

OBBAM-GAUOB.  A  gndnated  ^liaddoal 
glass  for  ascertaining  the  proportion  of  cream 
which  exipte  in  specimens  of  milk.  If  the  i^!as8 
be  ten  inches  deep,  and  properly  graduated,  every 
taDth  of  an  inob  en  the  ooale  wiU  indieate  one 
per  nnit.  of  cream.  The  specimen  of  milk  to  be 
gani^ed  i?  filled  into  the  glass  immediately  on 
being  drawn  from  the  cow;  and  the  glass  is 
piaoed  st  rest  with  it  dnring  a  given  nvmber  of 
hours.  The  diief  use  •  f  the  instrument  is,  not 
fo  exhibit  the  j#r-ci?ntage  of  cream  in  individual 
Bpecimens  of  milk,  but  to  detect  fluctuations  in 
the  proportion  of  ofoam  from  one  oow  or  one  iot 
of  cows.  These  fluctuations  are  sometiniei  hoth 
eudden  and  considerable;  and  when  they  are 
promptly  detected  by  the  dairyman,  the  causes 
oC  Aem  may,  in  many  instenese^he  instigated, 
discovered,  and  venoVed.   See  tiie  atliaka  (km. 

Milk,  and  Dairt. 

CREAM  OF  TARTAR,  or  supertartrate  of  pot- 
nA.  AnltwhiohenilsingrapeeeBdinlemar- 

inds.  The  dregs  of  wine  also  contain  a  consider- 
able quantity  of  it.  Cream  of  tartar  contain?  n 
very  considerable  proportion  of  supertartrate  uf 
potash,  about  seven  or  eight  hnndxedtha  of  tar- 
trate of  lime,  and  a  small  quantity  of  silica,  albu- 
men, iron,  (tc.  It  is  in?obi!>le  in  nlcuh ol^but  may 
be  dissolved  in  16  parts  of  boiling  and  HO  of  cold 
water.  It  may  be  rendered  much  more  acdnble  by 
mixing  with  it  a  certain  quantity  of  botnelo  add 
or  borate  of  soda,  which  renders  the  cream  of  tar- 
tar soluble  in  its  own  weight  of  cold  water,  and 
in  the  half  only  of  this  menstruum  when  boiling. 
HUepMpantion  it  known  hy  the  name  of  so^u- 
bl«  cream  of  tartar.  Its  aqueous  Rolution  is  soon 
decomposed  by  the  contact  of  the  air.  It  is  ob- 
tained by  dissolving  in  boilii^  water  the  common 
tartai^'While  or  teddioh  oiyaliliine  naMer, 
which  forms  on  the  internal  sides  of  the  vessels 
in  which  wine  has  been  kept— mixing  with  it 
some  clay,  which  precipitates  the  colouriag  mat- 
ter, and  tte  penullting  the  liqnorto  eiystidDliae. 
The  actkn  of  tbia  aabetanoe  Wilea  aoooidiBg  to 


the  doee  in  which  it  is  adminiatONd.    hi  amall 

doTOS,  it  is  absorbed,  and  acts  a?  a  temperant ; 
and,  in  this  qualityi  it  is  employed  in  jaundice, 
ihnln—  of  the  atomaoh  and  inteatlnea,  kn.  In 
larger  doaa^  it  prim^paUy  spenda  its  action  on 

the  mucous  intestinal  membrane,  and  induces 
aivine  evacuations,  especially  when  given  in  pow- 
der. Its  taate  being  latiier  leas  nnpleaaant  than 
that  of  some  other  neutral  salta  naad  in  medicine, 

and  its  operation  being  of  a  very  gentle  natnre, 
it  is  very  frequently  administered.  In  France, 
the  soluble  cream  of  tartar  is  generally  preferred. 

CREASOTB,  or  Cbboootb.  A  powerftaOy  anti- 
septic  and  medicinal  liquid,  obtained  from  crude 
pyroligneous  acid  and  from  the  heavy  portion  of 
the  oil  of  wood  tar.  It  consists  of  77*42  per  cent, 
of  oarbon,  14>46  of  oxygen,  and  8*1S  of  hydvogen. 

It  was  discovered  by  Reichenbach  ;  and  has  come 
rapidly  and  extensively  into  use  for  the  conser- 
vation of  salt  meat,  the  Havouring  of  bams,  the 
onre  of  tootlMteh^  and  wieoa  pvpoaee  in  me- 
dicine. It  is  often  popularly  called  essenoe  of 
tar.  It  is  colourless  and  tmn?parent;  it  has  a 
caustic  and  burning  taste,  and  a  strong,  smoky, 
tany  odour;  it  ia  dli^tiy lieaTier  than  ivater;  it 
bums  with  a  sooty  flame;  it  is  soluble,  in  all 
proportions,  in  alcohol  or  ether,  but  is  insoluble 
in  any  smaller  proportion  of  water  than  eighty  to 
one;  and  It  oombinea  with  adda,  alkaliee,  aul- 
phur,  bromine,  phosphcnrus,  iodine  and  chlorine, 
but  in  decomposed  by  strong  Bitrio  aoki  Or  1^ 
undiluted  su)  ^uric  acid. 

Graaaotaiathe  beat  lamedy  kBomi  Ibr  tooth- 
ache, bat  vaqniiaa  to  be  cautiously  a|ipiied,  and 
in  no  degree  swallowed.  It  acts  as  a  powerful 
caustic,  and  rapidly  kills  all  small  animals.  It 
coagulatea  tiie  aibaacMn  of  blood,  and,  in  oonae- 
qnence,  is  a  remedy  f  r  Inuraorrhage.  In  the 
several  dibitcd  forms  of  lotion,  Uniment,  and 
ointment,  it  is  used,  in  farrieiy,  Ibr  canker,  foot- 
rot,  thrush,  mange,  canes,  fting^Mia  gvowth,  farcy, 
and  ghmders;  and  when  internally  adTninistered, 
with  judsrmpnt  and  care  and  in  extreme  dilution, 
it  acts  as  a  stimulating  tonia  The  antiseptic 
power  of  wood  amote  npott  adt  meat  and  dried 
fish  oonriats  in  the  evolution  of  creasote ;  and 
this  power  is  nbtnined  with  ^eat  facility,  though 
not  with  so  agreeable  a  result  upon  the  flavour 
of  the  meat  and  fish,  by  simply  dipping  in  a  weak 
solution  of  creaaota  and  water.  If  a  plate,  con- 
taining a  little  creasote,  be  placed  in  a  larder 
beneath  fresh  meat  in  summer,  and  a  cloth  be  bo 
thrown  over  the  meat  as  to  prevent  the  vapour 
of  the  oneaote  from  being  apeedi|y  dimipated, 
the  meat  will  keep  fresh  for  three  or  fonr  days 
longer  than  without  this  expedient,  and  vviU  not 
be  infested  yriih  the  attacks  of  flies,  and,  at  the 
aaana  tima^  win  not  eontnet  any  of  tiMeieaaota*k 
peculiar  smell. 

CREDIT.  The  postponement  agreed  on  by  the 
parties  of  the  payment  of  a  debt  to  a  future  day. 
It  inplioB  aonfidenoa  of  the  oaeditor  in  the  debt- 
or; ud  »        igttm  ia  one  of 


L>iyui<-LU  uy  Google 


m 


CEES&, 


tdvBM  of  people  fa.  eeeb  ttiM^  honeity,  m1- 

vency  and  reBOurces.  Credit  is  not  confined  to 
civilized  countrieH ;  Mr.  Park  mentions  instancen 
of  it  aiuoDg  the  Africans  j  but  it  will  not  prevail 
estcmivdj  when  fhe  I»m  de  not  proteol  pro- 
perty, and  enforce  the  fulfilment  of  promisea. 
Public  credit  is  founded  upon  a  confidence  in  the 
resources,  good  faith,  aud  stability  o{  the  govenir 
ment ;  tad  it  doee  not  alwejps  llonridi  of  dsafine 
at  the  same  time  and  rate  as  private  credit ;  for 
the  people  may  have  either  greater  or  less  conS- 
denoe  in  the  government  than  in  each  other : 
fffciU  ihflM  b  eome  sympathy  and  eorreqwadaaoe 
betwesn  the  two ;  for  a  general  individual  confi- 
dence can  rarely,  if  ever,  take  place  in  the  midrt 
^  ditfrust  of  the  government ;  and,  vice  vertUf  a 
film  r^nee  upon  the  fUfermiient  promotee  % 
corresponding  individual  confidence  among  the 
citizens.  The  history  of  cvrry  indi:?trinn5  and 
commercial  community,  under  a  stable  govern- 
ment, will  present  suoowif  attenite  pwMhof 
credit  and  distrust,  following  eeoh  other  with  a 
good  deal  of  regularity.  A  general  feeling  of 
prosperity  produces  extension  and  fiicilities  of 
credit.  The  mere  opinion  or  ima^nation  of  a 
pravftOiiig  eneceie  has,  of  its  own  fon^  a  most 

powerful  influence  in  f  xciting  the  enterprise,  and 
quickening  the  industry,  of  a  community.  The 
first  requisite  to  industry  is  a  stock  of  instru- 
mental and  of  matniala  oa.  vhieh  to  emidoj 
them:  a  very  busy  and  productive  community 
requires  a  grfat  Ftoct  of  both  Now  if  this  stock, 
being  ever  so  great,  were  hoarded  up  \  if  the  pos- 
iomoari  womld  neUhar  nae,  let,  nor  eatt  it»  as  long 
as  it  should  be  so  withdrawn  from  circulation,  it 
would  have  no  effect  upon  the  general  nctivity 
and  productiveness.  This  is  partially  the  case 
when  a  general  diatmat  and  Impresrioo  of  decay 
and  decline  caoaa  the  possessors  of  the  stock  and 
materials  to  be  scnipulous  about  putting  them 
out  of  their  hands,  by  sale  or  otherwiisc,  to  be 
used  by  oitfieie;  and  others,  again,  having  no 
confidence  in  the  markets,  and  seeing  no  pros- 
pect of  pr  'fitg.  hesitate  to  purchase  materials,  or 
to  buy  or  hire  the  implements,  mills,  ships,  Ac, 
of  oI]ms%  or  to  we  Uteir  «wa  hi  the  prooeeiee  of 
prodnetfam  and  transportation.    This  stale  of 

6iirp1nF.np;p  and  dixtnift  is  Bure  to  be  followed  hy 
a  reduction  of  money  prioes ;  and  every  one  who 
hat  a  stock  on  hand,  and  whoee  ponesnom  are 
eitfanated  in  menej,  ie  ooMidered  to  be  growing 
poorer  and  poorer  every  dny.  But  when  prices 
have  reached  their  lowest  point,  and  begin  regu- 
larly to  rise,  everybody  begins  to  esteem  himself 
and  otiiera  aa  bdag  pieqieroae,  and  ttie  opinion 

contrihntGS  powerfnlly  to  vc'rify  itself.  Credit 
begins  to  exjiaud  ;  all  the  stores  of  the  commu- 
nity arc  unlocked,  and  the  whole  of  its  resources 
is  thrown  open  to  enterpriie.  Bveiy  one  ia  ahle 
readily  to  command  a  sufficiency  of  means  for 
tlie  employment  of  his  industry  ;  capital  is  easily 
procured,  and  servioM  arc  readily  rendered,  each 
one  relying  upon  dm  ineeeM  of  the  othen%  and 


the  acceleration  of  industry,  and  the  extension  of 
credit,  po  on  until  a  surplus  and  stagnation  are 
again  produced.  The  afiiftira  of  every  indu^rioos 
and  aettve  eowiawiaity  ate  alwaja  iwolviag  ia 
this  circle,  in  traversing  which,  general  credit 
passes  through  the  periodical  ebbs  and  flowi. 
This  fiscihty  and  extttsion  of  credit 
tntea  what  ie  oomaMnty  oeBed  ^fafftieni 
The  fiction  oonaisle  in  many  individnali 
supposed  to  be  possessed  of  a  greater 
of  dear  capital  than  they  are  actually 
The  meet  ebiking  inatanea  ef  tUa 
of  capital,  or,  in  other  liaiii^  eneeee  of  credit, 
nppcars  in  the  immense  ame^mts  of  nejrotiahV 
paper,  that  aome  individuals  and  companies 
qmad  ln.ihe  ^wwmwnily,  or  ef  paper  emency, 
where  the  ianing  of  notes  for  supplying  currency 
by  rompanies  or  jndividnnl?  is  permitted.  Indi- 
viduals or  companies  thus  draw  into  their  hands 
an  immenae  capital,  and  it  is  by  no  meam  a  fie- 
titious  capital  when  it  oomes  into  th^  pnawis 
pinn,  hint  actual  raoney,good8,  land*.  Arc.  :  hnt,  if 
they  are  in  a  bad,  losing  business,  the  capital,  as 
soon  as  they  are  intnuted  with  it,  becomes  fioti- 
tiona  In  respect  to  theee  who  traated  theaa  wilh 
it,  since  they  will  not  sgnin  realize  it. 

CBENIO  ACID.   See  Apocrctic  kryr*. 

CRKPiH.  A  genus  of  herbaceous  plants,  of  the 
ehloofjT  diviiieB  of  tiie  oompeeite  tenU^.  JthMft 
a  dozen  species  formerly  belongifig  to  it  are  now 
distributed  among  other  ti^pnvtrn. ;  hut  about  fifty 
species  still  belong  to  it,  aud  about  twenty  ol 
theee  maj  be  aeen  in  the  open  gronnda  or  in  the 
botanical  collections  of  Britain.  Most  are  an- 
nuals, and  nearly  all  have  yellow  flowers.  The 
fair  species  grows  4  or  6  feet  high,  and  occurs  in 
Soottirii  onlinda:  llm  Uieniiial  eiieiiiee  aleii  aieni 
4  or  5  feet  high,  and  occurs  in  the  chalky  paa- 
tures  of  England ;  and  the  roof  species  growi 
about  ^  inches  high,  and  ocean  in  the  pastores 
of  both  Bagknd  and  Sootiand.  Theee  indigeaom 
species  are  sometimes  called  bastard  hawfcwecd. 

CRE8CE N T 1  A.   See  CALaaASH-TaiF 

CB£S6  (AMSBioai).  See  Ansaicaji  Caas  and 
Ynentur  Omk 

CRESS  (BauaniiB).  See  Wixtkr  Can. 

CRESS  (CoMMOT  or  GARDFrr), — bntn.niral!y  Lt- 
pidium  /Sativuin.  A  hardy,  annual,  small  wind 
herb,  of  Hke  pepperwort  genua.  It  ia  Use  BSesI 
common  of  our  cultivated  salad  planta,  and  is 
held  in  great  and  peneral  e^imation,  both  f^r  thf 
surpassing  ease  with  which  it  is  cultivated,  sad 
for  the  agreeahle  pimgency  of  its  taake  and  fla- 
vour. It  waa  introdooed  from  torin  about  tht 

middle  of  the  IRth  cpnttiry.  and  his  ]>>np  b^rer 
cultivated  in  almost  every  tasteful  cottage  gar- 
den.   It  grows  about  iO  inches  high,  and  hsi 

cotyledons.  It  oompriaei  three  vririotks.  the 
cx>mmon  flat-leaved,  the  curled-ie44\  od,  aud  tbe 
broad-leaved ;  and  the  first  of  these  is  the  mod 
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sion,  ottce  OrWi^ek,  oace  a-fortrnght,  or  oacti  a- 
ouNitii,  thfonglMat  fpring,  Mamar)  nd  antumn ; 
and  may,  ia  consequence,  be  had  for  use  during 
the  greater  part  of  the  ypar  ;  but  it  speedily  runs 
to  seed,  80  that  any  oue  crop  remaina  but  a  short 
tiiM  in  ft  proper  Stale  for  QM.  ttdioaUlMaowii 
very  thick,  either  broadcast  or  in  drills  two  or 
three  iDche<*  a^under^  and  shoold  be  Irat  tightly 
covered  with  soil. 

0RE8S  (Inuii).  See  InuM  Ohml 

CRESS  (Wall).   See  WautCbess. 

CRESS  (Water),   See  Water-Cress, 

CKl^SS  (Wintkb).  See  WutT£&  Cans. 

CRESS-BOOKBT,  — botwioaUy  Vdia,  An 
evergreen,  ornamental,  undankrobr  of  the  cru- 
ciferous order.  It  constitutes  a  genus  of  itself  •. 
I  aad  is  specihcally  called  pKudo-eytuus  or  bastard 
I  bbannm.  Ita  fuel  la  aoMll  aod  tapering;  its 
stem  is  erect,  buahj,  kafy,  and  abont  two  or  three 

fet  t  high  ;  its  leaves  are  entirp,  oval,  hairy,  grey- 
ish, aad  sessile ;  and  its  tlowers  have  a  pale  yel- 
low oolofur,  are  prodaeed  ia  baadiea  at  the  top  of 

'  the  stem,  and  appear  in  April  and  May.  It  is 
commonly  treated  as  a  greenhouse  plant,  but  is 
quite  hardy  enougii  to  oooapy  a  permanent  place 

( in  a  wann  bordOT. 

1  CRIB.  A  mimic  shed  ia  a eow-houaa  tor  keep- 
:  ing  calves ;  a  little  shed  for  sheep ;  a  rack  for 
I  holding  the  fodder  of  cattle;  or  a  manger  for 
I  holding  the  com  or  out  atiaw  <rfbonea 

CRIB-BITINQ.  A  vioiovs  aad  diaaaaed  habit 

of  dyspeptic  horsi^?.  Tt  consiRtf?  in  middenly 
j  seising  with  the  teeth  either  the  manger  or  any 
j  post  or  gate  or  similar  object ;  and  is  accompa- 
I  Died  with  an  eructation  of  gas  or  flalna  from  the 

itomach,  which  prptilar  opinion  has  pronounced 
:  to  be  a  process  ot  exactly  the  opposite  nature, 
^  and  has  designated  '  sucking-the-wind.'  Crib- 
I  biting  aeema  to  be  iaffivaotly  oeeaaiooed  bjr  want 

I  of  requisite  exercise,  hy  prolon;];ed  frcdint:^  on 
I  bad  hay  or  musty  oats,  or  1  'V  .inytlnnp;  ulsr  whicli 
I  enfeebles  the  stomach  and  produces  a  dyspeptic 
or  flataioBt  habit;  aad  it  Is,  thenfefe,  neielj 
symptomatic,  and  can  be  eflect  ially  cured  only 
by  curing  the  diseased  condition  of  tho  stomach 
i  which  occasions  it.    Ihe  leanness  which  always 
I  duuracfceriwe  orib-bitiBgbonei^  ia  aeonaeqaeaoe, 
I  not  of  their  crib4>iting,  but  of  their  dyspepey. 
I  Tet  the  mere  crib-biting  wears  the  teeth,  and 
produces  other  bad  oonsequencee,  and  ought  to 
be  prevealed  bjr  ^  CMteaiag  of  a  aoaiewfaat 
tight  collar-strap  roaad  the  throat. 
I    CRICKET.  Agenui  oforthopterottsor•traight- 
j  winged  insects,  belonging  to  Uie  Qtylhod  funily, 
I  wMeh  oooipriiei  the  graiihopiMn,  aiola-oriekets, 
crickets  proper.  Thii  ftoily, like  all  other  orthop> 
tcra,  do  not  undergo  a  complete  transformation. 
They  are  hatched  from  eggs  symmetrioaliy  stuck 
i  together  by  a  viioooa  aiaterial^eithar  apoa  ve> 
\  getables,  or  placed  under  ground;  and,  freoi  the 
moment  of  escaping  from  the  cp^p,  the  younp;  are 
sufficiently  vigorous  to  seek  their  own  food,  i 
whleh  eeaaiataof  wnganiaad  anhaiaBaea   While  | 


yet  very  soft,  they  are  perfectly  formed,  with  the 
exoeptioa  of  tihe  radfaneats  of  the  elytra  and 

wings.  These,  in  some  species,  are  never  devel- 
oped. As  the  insppt  crrows,  the  skin  becomes  too 
small,  and  requires  to  be  changed  as  often  as 
seven  or  eight  tiOMi,  before  the  inaeot  attaina  its 
full  size.  The  crickets  are  distinguished  from 
the  other  members  of  this  family  by  their  long, 
silken  antennas,  by  having  but  three  joints  to 
their  tani,  aad  bj  the  eomparatiTe  aauUlaeaa  of 
their  thighs.  Their  bodies  are  short,  thick-set, 
and  soft,  with  the  head,  corselet,  and  abdomen 
immediately  applied,  and  of  equal  length  and 
breadth.  The  head  ii  thielc,  rmuided  abote,  and 
nearly  vertical  Between  the  eyea,  which  are 
widely  separated  and  reticulated  on  the  surface, 
there  are  two  brilliant  stem  mat  a.  The  corselet 
is  quadrangular,  aomewhat  larger  traaaversely, 
and  rounded  at  the  edgea.  The  dytra,  whidi  do 
not  completely  cover  the  belly,  are  curved  square- 
ly, and  are  not  roof-shaped,  as  in  the  locust  and 
giaaahepfwr.  Ia  the  vringed  species,  the  wings 
exceed  the  elytra,  and  even  abdomen,  1)eyond 
which  they  project,  in  the  form  of  a  sort  of  bifid 
taiL  In  addition  to  the  two  flexible  abdominal 
appendages  oommon  to  both  eeiea»  the  females 
have  a  long  borer  or  oviduct,  whidi  la  a  atiflT, 
squnre  tnhc,  fnTmed  of  two  pieces,  Separahlo  and 
free  at  the  point,  sometimes  seeming  to  be  split, 
and  terminating  by  a  slight  enlargement. 

The  noise,  for  which  all  erickets  are  remark- 
able, and  u^iinlly  called  chirping,  is  produced  by 
the  friction  of  the  bases  of  ^eir  elytra,  or  wing- 
cases,  against  each  other,  these  ports  being  curi- 
ously adi^ted  to  produce  this  sound.  Bothaexea 
have  the  elytra  longitudinal,  dividciil  into  two 
portionB,  one  of  which  is  vertical  or  lateral,  cov- 
ering the  sides,  and  the  other  dorsal,  oovering 
the  bade.  Tbeae  povtUna,  ia  the  ftiaale,  haia 
their  nervures  alike,  running  obliquely  in  tivo 
directions,  forming,  by  their  intersection,  numer- 
ous amaii  meshes,  which  are  of  a  rhomboidal  or 
kaeafle  duipe.  The  dytra  of  the  ftmalea  have 
an  elevation  at  the  base.  The  vertical  portion 
in  the  males  does  not  materially  differ  from  that 
of  the  females,  but  in  the  horizontal  part,  the 
baaaof  eadi  eljtroni  iaao  elevated  aa  to  fena  a 
cavity  beneath.  The  nervures  are  stronger,  and 
very  irregular  in  their  course,  with  various  in- 
flexions, curved,  spiral,  &a,  producing  a  variety 
of  diflianDt  daed  aad  diaped  mediea,  generally 
larger  than  in  the  female :  towards  the  ttDkmttitijr 
of  the  wing,  particnlsrly,  there  is  a  nearly  circu- 
lar space,  surrounded  by  one  nervure,  and  divided 
into  two  meahea  bj  aaoUier.  The  frietfoa  of  the 
nervures  of  the  convex  surface  of  the  base  of  the 
left  OT  undermost  elytrum  against  those  of  the 
concave  sur&oe  of  the  base  of  the  right  one, 
oaaaea  vibvatiooa  of  the  Bieadmniona  aiaaa  of  aa 
intensity  proportioned  to  the  rapidity  of  the 
friction.  In  fact,  the  insect  may  be  regarded  as 
I  performing  on  a  sort  violin,  the  base  of  one 
I  elytrara  avdaglbr  a  bpivr,  aad  tha  eeida  of  the 
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other  M  the  strings  of  the  instrument.  The 
reader,  triio  mj       to  Mter  upon  ft  Wf  nd- 

nute  Htudj  of  this  and  similar  iiuects*  contrivan- 
ces for  producing  sounds,  may  advantageously 
cunsult  De  6eer  (vol.  iiL  p.  512),  and  Kirbj  and 
Spenoe  (84lli  letter,  voL  8,  {k.  378  et  seq.)  The 
chirping  of  the  domestic  cricket,  Acheta  domati- 
ca,  is  bj  many  regarded  as  pleasant  or  musical, 
and  their  presence  in  holes  is  r^rded  as  a  good 
omeikbgreoine  people.  Vhttietbejirettiniiennie, 
oerteinlj,  to  our  eon,  their  noiae  is  anything  but 
agreeable ;  and  it  requires  considerable  habitua- 
tion to  it  to  be  able  to  sleep  undisturbed  by  it. 
They  ore  rerf  hoinihue,  taking  up  Aeir  abode 
near  chimneys,  firo*plaoes,  and  other  warm  situa- 
tions, whence  they  come  out,  when  the  inmates 
of  the  house  have  retired  to  rest,  and  commence 
thdr  monotonmu  loiig.  If  a  light  be  brought, 
they  speedily  retreat,  leaping  lightly  to  their 
holes,  the  Icn^h  nnd  p'^ctilinr  structnro  of  tlioir 
long  thighs  eepeciaiij  fitting  them  for  this  mode 
of  progrenioB.  One  aetien  «yeh  wo  have  ob- 
served them  perform  with  die  antenim  shows 
the  delicacy  and  perfection  of  the  muscles.  They 
I  move  the  long  silken  appendages,  as  if  cleaning 
or  polishing  them,  somewhat  ae  we  see  birdi  ^ 
witii  their  ftathen.  The  field  crickets,  A. 
pestriif  are  as  loud  and  noisy  in  tho  day  those 
above-mentioned  are  at  night,  and  largely  con- 
tribute to  the  music  of  the  fields,  so  delightful  to 
the  ear  of  the  itiideBt  of  nature.  Both  species 
have  attracted  the  attention  of  poets,  who  have 
celebrated  their  simple  but  lively  notes  in  verse 
of  various  degrees  of  excellence.  Both  species  are 
equally  innoxions,  Mbditinf  on  anaU  partidee 
of  organized  matter,  which  might  otherwise  be- 
come troublesome  from  accumulation  :  while, 
from  their  numbers,  birds  and  other  animals  of 
rank  in  the  icale  of  being  obtain  a  part  of 
iheir  supply  of  food. 

CRINU.M.  A  genus  of  magnificently-flower- 
ing bulbous  rooted  plants,  of  the  amaryllis  tribe. 
The  oonunon  Chpe  qieoieo,  C,  agtetmt  Ibnnerly 
called  AtimyUu  longifUia,  was  introduced  from 
the  Cape  of  Gt)od  Hope,  about  the  middle  of  last 
ct'utury.  Its  external  leaves  are  soarious ;  its  in- 
ternal leavae  are  long,  broad,  eonvolnte  at  the 
base,  thong^e,  lanceolate,  rough  at  the  maigin, 
and  glaucous  on  both  surfaces ;  its  stiperior  leaves 
are  upright,  very  narrow,  and  channelled  over 
their  whole  length ;  its  scape  is  abont  two  ftet 
hm^  straight,  and  roundish  or  slightlj  oom- 
prf*s?ed :  it's  umhcl  has  either  few  flowers  or 
I  many ;  its  dorai  footstalks  are  short ;  its  perianth 
I  is  white,  hat  has  the  outside  of  tiie  Mgmenta 
I  tinged  with  red ;  the  tube  is  roundish  furrowed, 
twice  ss  short  -x^  thn  limh,  nnd  recurvedly  funnel- 
shaped  i  the  segments  are  elliptico-lanoeoiate,  and 
have  a  abort  daw;  and  tin  filamento  of  the  atop 
men  are  of  different  lengths,  and  are  at  first  de- 
pehdent  and  nftcrwarfls  rcflpTed  and  ascending. 
This  plant,  besides  being  highly  ornamental,  has 
the  roooounendatlana  4^  being  very  hardy,  of  pro- 


fusely flowering  during  nearly  one-half  of  the  il 
jear,  and  of  i^niring  ezoaedtn^j  liltta  eareer  »■ 

culture.    It  delights  in  wet,  and  will  flower  in  a  I 
pond  ;  but  whenf!?posed  to  the  rigour?  of  wint«r,  i| 
requires  to  be  in  a  leaf-covered  bed.  Herbert's 
specie!,  C.  BiiitrHt  liUmAj  leaeniblee  the  Cape  j! 
species  in  both  appearance  and  hardiness   and  1 1 
fdir  other  species  have  the  sctni-t^nder  habits  of 
ordinary  greenhouse  plants ;  but  ail  the  remain, 
ing  species  whieh  have  been  introdnoad  to  Bn- 
tain,  are  either  literally  from  the  tropics  or  haws 
a  strictly  tropical  character.    But  very  numfr-  ' 
ous  hybrids  have  been  raised  between  C.  oajptmt  .  > 
and  aome  one  or  oOer  of  ^  tropieol  apeeict:  Il 
and  all  these  hybrids  are  hardy  enough  to  stand  i 
out  of  doors  against  the  firont-wall  of  a  stove;  ' 
while  many  are  much  more  briiliant  than  evm  ^\ 
thediowyandanperbnataialfpeeiea.  Oanofthe 
most  bomtilbl  of  the  hybrids  is  CWnwi  niiHi's  '| 
Cipen.ff;  and  one  of  the  taUeat  ia  Crimmm  ptdm  U 
cuiato-Ccmam.  ' 

CRIOOBEIS,  A  genna  of  ooleop|teroaa  insects, : 
constituting  the  type  of  the  fiunily  Criooeridsk 
The  name  i^  formed  from  two  Hrrpk  word?  which  i 
signify  '  ram's  horns,'  and  alludes  to  the  cyluidri-  i  | 
cal  and  globularly -jointed  afarnetnre  of  tiie  an- 1| 
tennss.  The  species  popularly  called  the  aspara-  j  \ 
gus  beetle,  CriooeriM  axparagi,  i?  thr  nn!v  one  of 
much  inter^t  to  cultivators  of  the  soil    Its  form 
is  oblong ;  its  length  is  about  a  quarter  of  an  inch ; 
its  head  is  rather  broader  than  the  thorax ;  and  ^ 
its  thorax  is  cylindrical,  and  not  so  broad  as  the 
elytra.    The  head  and  legs,  as  well  as  portions  of 
other  members,  are  a  fine  blue  black;  the  an- 
teuuBarebla^:  tiie  nppar  anrflMOirftlie  pro-  j 
thorax  is  a  fine  red,  with  two  ^mall  dorsal  black 
spots;  and  the  elytra  are  lon^'.  nnd  have  several 
rows  of  impressed  spots,  very  diversified  in  oobur  i 
in  eaeh  individnal,  and  diffraaj  dironified  in  i 
diflferent  individuals.    The  eggs  of  the  insect  are  ,  \ 
of  a  dirty  slate  colour,  of  a  long  oval  form,  and  of  I 
comparatively  great  size ;  not  more  than  about 
eightortenaeemtobedepodtedbjonntaale; , 
they  are  affixed,  by  means  of  a  black  viscid  se- 
cretion, to  the  tender  stems  of  young  asparagus  |  j 
plants,  or  to  the  smallest  shoots  of  older  aspara- 1 ' 
gus  phinta;  and  thirf  oMneliniea  ooonr  in  anck 
vast  nuiul  ers  as  to  lender  tiw  plants  unfit  for  ' 
the  table.    The  larvtw  are  soon  pnx^uced;  but, 
instead  of  poeeeesing  any  similar  beauty  to  that 
of  the  peifiMt  inaeota,  they  hnie  n  diagoating 
form,  and  a  dirtj  daty  green  colour,  almost 
black  :  and,  when  disturbed,  they  emit  a  conaid-  ,i 
erable  quantity  of  thick  black  fluid.   They  ap-  ' 
pear  fttwtt  the  end  of  Jnne  tOl  September;  they  j 
feed  upon  twig  after  twig  of  the  asparagus  stems ; 
and,  after  h!i%TnjT  BPveraJ  times  cast  their  skiiift, 
they  descend  to  the  ground,  construct  for  theai- 
aelveo  tiuak  eooeooBp  and  pass  into  thn  qoadilian 
of  ordinarily  Ibmed  idiite  popes. 

Each  as^mragus  beetle,  on  t>Tp  avcracc.  passps  ' 
about  a  fortnight  in  the  condition  of  an  egg,  ' ' 
about  a  fortnight  in  the  condition  of  a  kuvi,  ' 
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and  about  a  fortnight  in  the  oonditiona  of  pupa 
and  imago ;  so  that  it  has  an  entire  «dtleiioe  of 
only  about  six  or  seyen  weeks.  Bat  the  species 
propagates  throughout  a  long  sca'^on ;  and  all 
conditions  of  it  may  be  simultaneously  observed 
c»  and  around  one  asparagus  plant.  The  perfect 
insect  is  very  cunning ;  for  the  instant  it  is  ap- 
proached, it  turns  to  the  under  sid*'  of  the  stem  ; 
and,  if  disturbed,  it  drope  down  aud  feigns  death. 
Some  asparagus  beds  are  eompletely  destroyed 
by  it;  Mid  even wboi some  pains  have  been  takoi 
to  extirpitp  it  many  plants,  when  full  grown, 
arc  quite  denuded  by  it  of  their  foliage.  As  many 
individuals  of  it  as  possible  should  be  found  ont 
suid  destroyed  at  the  time  of  the  asparagus  being 
cut ;  and  the  rest  or  their  offspring  might  pro- 
1  >aV)ly  be  frightened  away  by  densely  shady  growths 
uf  pease,  or  densely  shady  screens  of  pine  branches. 
Tlw  ioseet  eertaiidy  hM  »  strong  ftvenum  to  both 
shade  and  moisture. — Fow.n  or  eight  other  Bpc 
cios  of  Crioccris  occur  in  llritain  ,  and  Home  prin- 
cipal genera  of  Guleuptera  are  included  in  the 
CriooeridsB  fiunUy. 

CRITTTMUM.   See  Samphire. 

OROCliLES.  A  variety  of  acute  rheumatism, 
attacking  cattle  which  are  depastured  on  moist 
or  marshy  soiL  An  mimal  effeoted  it  suffers 
pain  in  the  feet,  particularly  the  fore-feet,  ex- 
periences enlargement  of  the  email  joints  of  the 
limbs,  becomes  hide-bound,  suffers  such  contrao- 
tion  and  enfeeUement  of  the  hind-qasrters  m  to 
be  unable  to  walk  or  eTsn  to  stand,  and  finally 
lies  in  one  posture,  loses  appetite,  becomes  all 
over  ulcerated,  and  dies.  Tlxe  grand  remedy  is, 
as  soon  as  the  disease  is  observed,  to  remore  the 
affected  animal  to  dry  soil  and  kindly  psstore. 
See  the  article  RnrrMATrsx. 

CROCUS.  A  genus  of  beautifully-flowering, 
low-growing,  hardy,  tuberoiis>TOOted  ^ants,  of  the 
iris  order.  The  spring  species,  C.  vemtu,  grows 
wild  in  Switzerland,  Piedmont .  the  Tyrol,  Carin- 
thia,  Naples,  the  south  of  Europe,  and  the  mea- 
dows of  some  parts  of  England.  **  In  the  neigli- 
bouihood  el  Nottingham,**  reoMrks  Hewitt, "  the 
vernal  crocus  covers  many  ncrf?  of  meadow  land 
with  its  bloom,  gleaming  at  a  distance  like  a  per- 
fect flood  of  lilac,  rivalling  whatever  has  been 
■nag  of  the  Adds  of  Buna.'*  The  coat  of  its  bulb 
is  finely  netted ;  and  its  flowers  have  no  odour, 
aud  are  free  from  hairiness  in  the  throat.  The 
normal  plant  has  purple-coloured  flowers,  but 
-very  numerous  wieties  have  sprang  from  it, 
which  boast  the  rank  of  florists*  flowers,  and  ex- 
hibit a  great  diversity  of  well-marked  and  very 
beautiful  tintings.  Loudon  enumerates  twenty- 
nine  botanieally  named  varieties  with  purple  and 
lilao  flowers,  two  with  purple  feathered  flowers, 
four  with  spotted  flowers,  three  with  striped  lilac 
flowers,  twenty  with  striped  grey  flowers,  two 
with  white  flowers,  ten  with  striped  white  flow- 
em,  and  five  with  purple  flowers  and  a  habit. 

The  party-coloured  species,  C.  vfrneolor,  grows 
wild  in  the  vicinity  of  Nice  and  in  all  the  eastern 
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part€  of  Provence,  and  was  introduced  to  Britain 
during  the  former  half  of  the  17th  eentury.  It 
disputes  pre-eminence  with  the  preceding  spe- 
cies as  a  favourite  sprinr;;  croc^is  ;  and  hns  also 
the  recommendation,  though  to  a  less  extent,  of 
comprising  numerous  vizietiee.  l%e  ooat  of  its 
bulb  is  not  oircularly  cut ;  and  its  flower  has  a 
sweet  scent  and  a  hairy  throat.  I^udon  enum- 
erates three  botanieally  -  named  varieties  of  it 
with  strinid  grey  flowers,  four  with  striped  pur- 
ine flowers,  three  with  striped  lilao  flowers,  and 
fourteen  with  striped  white  flowers.  —  About 
twenty  other  exotic  spring  species,  besides  about 
as  many  varieties,  have  been  introduced  to 
Britain ;  and  most  of  these  have  either  yel- 
low, white,  or  party-coloured  flowers;  but  more 
than  one-half  have  been  long  known,  and  do  not 
rival  C.  vemtu  and  C.  vertioditr  in  popular  favour. 
All  tile  qning  eroeuses  may  be  rsgsided  ss  Feb- 
ruary-flowerers ;  but  a  few  are  constitutionally 
later  than  the  rest,  and  most  are  powerfully  ac- 
celerated or  retarded  by  situation  and  weather. 

Four  autumns]  spedes»  C.  mtimUf  0.  tutH/tortu, 
C.  terotinus,  and  C.  Palla*ii, — the  Last  with  lilac- 
colourcd  flowers,  and  tlie  other  three  with  violet- 
cobured  flowers^ — occur  in  gardens,  and,  though 
not  oontemportneous  in  the  oommencing  of  their 
bloom,  may  all  be  seen  in  flower  toward  the  end 
of  September.  Two  of  them,  €.  nudiflorut  and 
6'.  ixUimUt  occur  wild  in  England ;  and  the  latter 
of  these  is  estendve|y  euUavated  in  Essei  end 
Cambridgeshire  for  its  pffodnoe  in  saflroo.  See 
the  article  fproh. 

A  crocus  will  grow  almost  anywhere,  and,  not 
only  without  oolture,  but  in  defianee  of  Tery  bad  : 
treatment.   Tet  crocuses,  in  order  to  be  in  fine  ! 
condition  and  to  produce  their  best  effect,  require 
the  exercise  of  both  a  little  care  and  a  little 
judgment.  Tit  planted,  iii  lines  vt  dumps,  three  ; 
inches  deep,  and  two  inches  or  three  from  plant  j 
to  plant.  In  lip^ht  rich  earth,  they  will  bloom  ' 
abundantly,  multiply  rapidly,  and  make  a  fine 
appearanoe.    They  are  commonly  planted  in 
lines  near  the  edgings  of  flower  borders^  nnd  in 
clumps  or  irregular  dispositions  in  lawns.  Their 
bulbs  ought  to  be  taken  up,  separated,  and  re- 
distributed at  least  every  three  years,  else  they 
will  become  too  crowded  to  obtain  a  proper  sup- 
ply of  nourishment. — S  cd-sowinir  for  nr-iv  varie- 
ties of  crocus  would  be  a  good  amusement  for 
some  idle  amateurs.    The  seeds  do  best  wheu 
sown  freah-gaUiered,  and  in  li^t,  dry,  porous 
soiL 

CROFT.  A  tield  in  a  state  of  cominonnge; 
also,  a  cottager's  enclosure,  usually  of  the  size  of 
a  hnge  field,  with  tiie  ooltage  and  a  garden  at 
one  end.  A  croft,  in  the  latter  sense,  differs 
little  from  an  Irish  farm,  but  is  usually  in  better 
condition  and  under  better  management. 

CBOFTBK  The  ooenpant  of  an  allotment  of 
land,  of  the  extent  and  nature  of  a  croft.  Crofters 
have,  in  numerous  instances,  been  mottled  on  waste 
lands  which  no  ordinary  fanner  would  rent,  and 
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have  rpclnimcd  them,  and  enjoyed  the  fruit  of 
their  labour  during  periods  agreed  on  hy  lease. 
In  1636,  the  Highland  Sooietj,  in  order  to  en- 
courage  the  leokmation  of  waste  lands  by  the 
eettlonient  of  crofters,  offered  a  premium  for  the 
most  satisfactory  report  of  any  previous  improve- 
ment by  means  of  crofting ;  and  they  published 
in  their  Tnasaetiens  the  reports  of  two  eotnpe- 
titors  for  the  premium.  Tliese  reports  occur  in 
the  portion  of  the  Trans^actions  attacHcd  to  the 
34th  No.  of  thti  Quarterly  Journal  of  Agriculture; 
and  ere  abundantly  woirthj  of  the  attenUon  of 
all  proprietors  of  moorlands,  heathy  comnums, 
dry  upland  bogs,  and  all  similar  wastes. 
CRONES.   Old  ewes. 

CROP.  The  quantity  of  uaj  oaltivated  plant 

growing  or  matured  on  one  piece  of  ground  from 
one  fsowing  or  one  planting.  The  smallest  quan- 
tities of  culinary  vegetables  grown  in  the  beds 
or  plots  of  the  kitchen  garden  are  crops;  and 
the  largest  quantities  of  green  Tegetables  or  of 
esculent  roots  or  of  the  cereal  grasses  grown  on 
the  most  extensive  fields  of  the  &rm  are  also 
crops.  Two  topics  of  prioM  interest  oonneeted 
with  orops  are  the  rotation  of  them  and  the 
i  causes  of  their  occasional  destruction.  See  the 
articles  Rotatiozi  or  Caops  and  Destbcctiov  or 
Cbops. 

CROPPING.  A  croel  and  mischievous  cur- 
tailment of  the  ears  of  horses.  Tt  is  effected  by 
means  of  a  kind  of  curved  clams  called  cropping- 
iroos,  the  ear  being  introduced  to  the  clams,  and 
the  upper  part  of  it  cut  off  at  one  stroke  with  a 
sharp  and  sufficiently  long  knife.  This  barbar- 
ous operation  was  invented  in  Britain,  and  was 
at  one  time  so  comuon  as  to  induce  oonstita- 
tional  mutilation,  working  into  some  mares  the 
habit  of  producing  crop-cared  foals ;  but  it  has  of 
late  been  allowed  to  pass  into  general  disuse  and 
contempt.  Not  onlj  is  cropping  useless  and 
cruel,  but  it  mars  the  beauty  of  the  animal,  ren- 
ders him  sensitive  about  the  head,  and  seriously 
impairs  his  naturally  fine  sense  of  hearing. 

CROPSICK.  The  repletion  and  obstruction  of 
the  stomadi  or '  crop  *  of  a  fowL  It  freqaently 
occurs  where  poultry  are  fed  npnn  new  corn  or 
upon  an  excess  of  beans;  and  it  may  be  relieved 
by  gently  working  some  of  the  contents  of  the 
stomadif  piece  by  piece,  upwards  to  the  mouth, 
or,  in  an  extreme  case,  by  makinj?  a  small  cut 
into  the  lower  part  of  the  stomach,  extracting 
thence  a  sufficient  portion  of  the  contents,  and 
dodng  tiie  wound  fey  one  or  two  stitcfaesi 

CR0SSCT7TTIXG.  The  reduction  of  tough 
sward,  whether  peaty  or  heathy,  into  a  state  of 
sufficient  tilth  for  the  reception  of  seed.  When 
rough,  mosqr,  or  heathy  hmd  is  hroken  up  for 
cultivation,  the  pbnigh,  in  any  attempt  at  cross- 
ploughing,  can  with  difficulty  make  its  way,  and 
carries  portions  of  the  furrows  before  it,  and  is 
continually  liable  to  be  thrown  out  The  pro- 
cess of  crosscutting  reduces  this  impractioabie 
condition  of  the  sward ;  and  is  effected  bj  means 


of  a  simple  machine,  invented  aboat  twenty 
years  ago  in  the  island  of  Islay.   TIm  character- 
istic parts  of  this  machine  are  a  series  of  penBd  \ 
iron  plates  or  blades,  4^  feet  long,  3^  inches  deep,  1' 
and  five-eighths  of  an  ini-h  thick  at  the  bnrk  mxde 
of  good  foreign  metal,  curved  into  segments  of  a 
circle  of  40  inches  in  diameter,  and  fixed  into  a 
frame»work  of  oak ;  the  main  beams  of  tins  frswi  ;i 
work  are  4  feet  long,  6  inches  deep,  and  5  inches 
broad,  the  cross-bars  are  of  propi">rtional  strength,  l| 
and  the  attached  shafts  for  commaading  ibe  ma-  • 
chine  are  6| feet  long;  and  the  cof^oiiwdwii^hl  | 
of  the  frame-work  and  pressure  of  the  driv  r  upon 
the  shafts  force  the  blades  into  the  cr^  >und,  and  ' 
maintain  them  at  the  proper  depth  in  the  sod. 
The  common  plough  is  used  to  bienk  up  the  beg  1| 
or  heath  land  in  autumn,  but  is  caused  to  cat  , 
not  deeper  than  three  inches;  the  crosseuttin|- 
machine  is  worked  across  the  furrows  in  the  early  u 
part  of  winter;  and  the  plough  and  the  hamwi  < 
afterwards  complete  the  tilth  in  the  ordiimy 
methods  of  operation.    Rough  nios«y  land,  over-  | 
grown  with  heath,  sweet  gale,  aod  willow,  and  lying 
immediately  upon  clay  or  till,  has,  by  this  method,  ' 
and  with  the  aid  of  calcareous  sand  uHHiare^heen  | 
speedily  converted  into  good  soil  iat  oithw  sals  ' 
or  potatoes.  ^ 
OnOSSINO.  The  modifying  or  hybtldiitog  of  . 
the  blood  and  ferm  of  domestic  animals  in  breed- 
innr    Crossinj?  sometimes  signifies  the  use  of  re-  : 
mote  males  of  strictly  the  same  breed  as  femalei^  s 
in  order  to  prevent  tiie  dogsnscating  ^aels  ef ! 
continued  in-and-in  breeding;  and,  ia  tida  mbbs^  \ 
it  has  been  sufficiently  discussed  in  onr  artid-e 
on  BRBEPI50.   Crossing  means  al»o  the  use  of  ^ 
males  of  widely  diflbrent  biued  Jjnnu  that  ct  IIm 
female,  in  order  to  produce  and  establish  an  en- 
tirely new  breed;  and  in  this  sense  also,  it  has  been 
sufficiently  discussed  in  our  article  on  Bresdiho. 
But  crossing  has  likewise  a  meaning  intermediate 
between  these  extremes,  and  signifies  such  a  use 
of  nrilcs  rf  ri  different  breed  from  that  of  the 
female  as  cither  shall  improve  the  latter  without 
snperseding  it,  or  shall  entail  upon  it  all  the  . 
duuracteristic  properties  or  esfleDsnsiea  of  tiba  • 
breed  of  tho  malr^ ;  nnd  in  this  Fcn?n.  it  ha.?  very  \ 
distinct  and  important  bearings  upon  agrieuitural  ' 
prosperity,  and  falls  to  be  discussed  in  the  pre-  ] 
sent  article.    To  cross  froni  lumota  malsa  of  | 
strictly  one  breed,  with  the  rimple  effect  of  pre-  i 
venting  degenerary.  can  do  little  or  no  good  in  ' 
any  of  the  multitudinous  farms  whose  existing  I 
breed  of  sheep  or  cattle  is  mssBtially  had;  and  { 
to  cross  from  widely  different  breeds  in  order  to 
produce  and  establish  a  new  and  good  brt^.  is  ^ 
not  only  in  the  present  state  of  stock-^umiog  a 
very  uuneosssaiy  process,  but  requiiui  ftr  msn  | 
knowledge,  wisdom,  time,  and  capital  than  wnf  •! 
one  of  the  vast  minority  of  stock-fiumers  can  pos- 
sibly command.  Either,  therefore,  improvrateat  | 
must  be  pfunoanusd  umecsssaty;  or  it  mm  bs  | 
effected  only  by  the  medium  kind  of  crossing, 
which  conveys  to  tta  oApriqg  of  the  Isnalis  sf 
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oae  breed  some  gixjd  properties  of  the  males  of 
•aother  breed. 

No  intelligent  traveller  can  kok  at  the  miser- 
able flocks  which  iuhabit  a  very  large  proportion 
of  the  pastures  of  Great  Britain,  without  feeling 
astooiihed  that  the  neoeBsity  of  impfovement 
seems  to  be  so  limitedly  recognised,  and  the  de- 
sire for  it  so  limitedly  kindled.    "  Any  one  who 
takes  a  leisurely  survey  of  the  breeds  in  Scotland 
through  the  midliiiid  wd  northtrn  tioantiei,**  re- 
marks Mr.  Dicksoa,  "  must  be  satisfied  that  many 
of  them  are  inferior  to  the  best  kinds,  and  that 
to  cultivate  them  is  just  to  bestow  labour  on 
that  whiah  ii  nnpnifitahle.  Tt  !■  minify  not  Mf- 
ficient  for  a  fiurmer  that  he  I^u  menljalot  of 
cattle  m  called,  to  trainplo  lown  his  straw  and 
I  eat  his  turnips,  regardless  of  the  return  in  flesh 
I  wrfcich  tbew  cattle  may  give  for  the  meat  which 
they  consume,  and  the  care  which  they  require. 
Look  around  the  cnnntrv,  and  see  the  numbers 
I  of  sharp- backed,  Hat -ribbed,  and  coarse-boned 
beasts  which  are  everywhere  to  be  seen.  Such 
cattle  have       appropriately  been  termed  *rer 
zor-backs.'   These  razor-backs,  after  they  have 
devoured  more  good  f  >nd  than  the  better  sorts, 
present  nothing  but  mo^s  of  coarse  beef;  there 
I  in  not  a  joint  of  meat  in  them  to  eoit  the  cue- 
tomers  of  respectable  butchers." 

Many  persons,  however,  have  contended  that 
tlie  wise  course  is  gradually  to  exterminate  all 
b«d  breeder  by  gradually  supplanting  them  with 
imported  iadiTidoals  and  droves  of  better  breeds. 
But  even  supposing  that  such  individuals  and 
drovee  could  be  obtained  at  prices  sufficiently 
moderate  to  prewttt  lose,  end  from  paitarei  and 
climates  sufficiently  similar  to  prevent  danger, 
ih^y  obviously  cannot  be  procured  in  sufficient 
tturobers  to  effect  the  desired  object  witht»ut 
enormoas  postponement  of  time,  and  ooneequent 
loss  and  other  erib  from  dday.  If  no  more  were 
attempted  thnn  merply  to  substitute  the  bad 
breeds  of  the  plains  by  imported  short- horns,  not 
only  many  generattrai  of  cattle  but  many  gener- 
atione  of  men  would  require  to  pass  away  before 
th'^  measure  could  be  accomplished.  Such  prime 
breeds  as  possess  adaptation  for  removal  to  other 
districts  than  those  in  which  they  have  arisen 
aad  faeeome  established,  are  ae  yet  fiur  from  being 
i  numerous :  and  while  they  n^d  to  maintain  and 
somewhat  nmltipiy  their  numbers  in  their  native 
I  districts,  they  can  produce  hut  a  comparatively 
small  euiplns  for  general  dieporaioa  thronghout 
the  country.  But  the  object  could  speedily  be 
accomplished  by  crossing :  a  few  well-bred  short- 
horn bulls  could  be  promptly  introduced  to  every 
mtie  lowhnd  region  inhabited  by  bed  breede; 
many  hundreds  of  oflspring  would,  in  a  yery  short 
time,  arise  from  each  bull ;  a  f^w  more  well-bred 
bulls  coold,  a£t«r  the  lapse  of  two  or  three  years,  be 
introdneed  fcr  the  eeke  of  the  riring  etoek ;  the 
bullocks  uf  the  cross-bred  offspring  c  uld  regu- 
larly be  fattened  and  sold  off,  leaving  thr  vv]iol*> 
field  to  the  influence  and  posseseian  of  the  new-  ( 


comers ;  and  thus  by  several  properly-timed  im- 
portations of  merely  a  hw  bulls,  a  meliorating 
revolution  WOnld  speedily  be  achieved  in  the 
blood,  form,  habit^and  *  points  *  of  all  the  cattle 
in  the  district. 

Bat  all  crossing  most  be  oondmrted  with  dne 
regard,  both  to  the  properties  of  the  maJos  em- 
ployed in  it,  and  to  the  adaptations  of  the  off- 
spring to  the  situation  in  which  it  is  to  he  reared 
and  kept ;  else  the  result  may  not  only  be  a  total 
and  humiliating  failure  of  all  improvement,  but 
the  production  of  a  deformed,  unthrivinjT,  v,  retch- 
ed race  of  mongrels,  to  the  full  as  uuprotitable 
and  unsightly  as  the  netorieua  'nuHW-badM.* 
The  kinds  and  variations  of  regard  to  be  paid  to 
the  properties  of  tlie  males  were  discussed  in 
our  article  on  Bejsbdihq,  and  need  not  be  farther 
noticed ;  but  the  kinds  and  variations  of  regard 
to  be  paid  to  the. adaptations  of  the  olEqpiing, 
have  not  yet  been  touched  by  us,  and  are  very 
generally  overlooked  or  at  least  not  duly  consid- 
ered by  farmers,  and  therefore  will  form  a  fit 
subject  of  speeial  and  somewhat  extended  re- 
mark. 

The  pastures  of  Britain  may,  in  a  general  view, 
and  for  the  purpose  of  illustratioa,  be  distributed 
into  the  three  great  oiesses  of  mountainons,  hilly, 
and  champaign,  each  class  producing  its  peculiar 
herbage,  enjoying  its  peculiar  climate,  and  pos- 
sessing its  peculiar  adaptations.  Mountainous 
pastures,  for  the  most  part,  lie  on  non>fosailifer* 
ous  rocks,  or  even  on  the  hardest,  most  crystal- 
line, and  least  dieintegrahle  of  these  rocks;  they 
produce  a  heathy,  coarse,  and  scanty  herbage, 
and  rarely  possess  any  spots  of  grazing  ground  in 
good  feeding  condition  for  a  longer  period  than 
a  few  months  in  the  warmest  part  of  the  year ; 
they  are  much  colder  than  the  plains,  and  are 
preTttilingly  bleak  and  shelterless,  and  lift  thmr 
bare  summits  and  shoulden  into  fierce  abrasion 
with  every  pelting  storm  and  careering  tempest ; 
and  these  pastures  may,  on  a  moment's  consider- 
ation, be  seen  to  be  totally  unsuitable  for  any 
breed  of  anlnwle  whieh  either  require  abundant 
feeding,  or  have  a  fastidious  taste,  or  do  not  pos- 
sess great  hardiness  (»f  constitution.    Even  sup- 
pose a  native  race  to  l)e  feeding  and  thriving  on 
tlwm,  and  to  poesess  peribet  adtptation  to  their 
herbage  and  climate,  any  crossing  with  it  which 
should  produce  an  offsjprinc;  qiiitt  as  hardy  as  it- 
self, but  considerably  larger  in  size,  would  result 
in  eerioai  disappointment.  '■Whereapartionlar 
race  of  animals  has  continued  for  centuries,''  Bays 
?ir  John  Sinclair,  "it  may  be  presumt  1  that 
their  constitution  is  adapted  to  the  soil  and  cli- 
mate. Any  attempt,  therefora,  to  inereeee  the 
size  of  a  native  race  of  animals,  without  improv- 
ing tlicir  food,  by  which  their  size  is  regulated, 
is  a  fruitless  effort  to  counteract  the  laws  of  na- 
ture. In  proportion  to  their  inereeee  of  dee  by 
crossing,  they  become  worse  in  fgim,  Issa  hardy, 
find  move  liable  to  disease.    In  every  casp,  where 
the  enlargement  of  the  carcase  is  the  object,  the 
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crofK;  breed  must  be  better  ieA  Uum  the  iwtive 

parent." 

The  hillj  putmee,  in  general,  lie  ott  vodct  of 
the  transition  or  Beooodeiy  fomntioiie ;  they 

abotnid  in  natural  grasses,  and  have  a  prevailincr 
grt'cnuc&s  of  ooloar,  and  produce  a  sufficiency  ot 
herbage  for  the  food  of  etodc  during  the  greater 
part  of  the  year ;  yet,  though  much  wanner  and 
loss  Lloak  than  the  mountainoiT^  pastunn,  they 
suQer  very  considerable  exposure  to  keen  and 
sweeping  blasts,  and  are,  in  many  instances,  often 
ibroaded  in  fogs  or  drenched  with  rains.  These 
pa«iturps  are  well  able  to  maintain  nnininle  of  a 
larger  size  and  less  hardy  habit  than  such  as 
live  upon  the  mountaios;  yet  tiiey  are  too  diilly, 
too  moist,  and  not  by  any  means  dainty  enough 
for  any  of  the  tender  and  fastidious  feeders  of  the 
best  districts  of  the  plains.  By  fisir  the  greater 
portion  of  the  cattle  at  present  found  on  the  hilly 
pastures  of  Scotland  have  ahaggj  eQata»  hardy 
constitutions,  nnd  an  unfastidious  taste;  and  their 
aggregate  character  sufficiently  hints  how  foolish 
it  would  be  to  attempt  to  supplant  them  by  any 
very  fine  breed. 
I  The  champaign  pastures,  for  the  most  part  lie 
j  on  the  alluvial  or  tertiary  formationp ;  they  en- 
joy the  l>e«t  of  our  country  s  luxuriance,  shelter, 
and  warmth;  th<7  are  the  eoene  of  the  oultivm- 
tion  of  the  artificial  grasses,  and  of  all  the  best 
achievements  and  the  highest  refinements  of 
modern  agriculture ;  and,  with  their  rich  com- 
bination of  natnnd  advantafsee  and  artifidal  ap- 
pliances, they  can  almost  everywhere  adapt  them- 
selves to  the  habits  and  the  maintenance  of  the 
largest  and  most  tender  varieties  of  cattle  which 
have  ever  existed  in  onroountry.  All  the  plains 
and  valleys  of  tlie  north  of  Scotland — of  the  coun- 
ties  of  Forfar,  Perth,  Kincardine,  Aberdeen,  El- 
gin, Cromarty,  and  Caithness — as  weU  as  those 
of  the  BonthoeMt  of  Sooibmd,  or  of  the  eoitre 
and  south  of  Rngland,  oould  readily  support  the 
pure  short-homed  breed  of  cnttlo. — if  not  upon 
their  mere  meadows,  at  least  with  their  ample 
aids  of  green  cropa,  lea-fronnd,  and  wintflf>^il- 
ing. 

These  three  classes  of  pastures,  the  mountain- 
ous, the  hilly,  and  the  champaign,  might  be  ar- 
ranged into  iix,  or  twdve,  or  twoity  subdivisions, 
each  with  its  qpeoiilo  range  of  adaptation,  and 
might,  in  consequence,  be  diptriLuted  into  dis- 
tricts or  sections  for  the  maintenance  of  so  many 
different  groups  of  improved  or  cross-bred  cattle. 
Yet,  with  probablj  at  lii^  advantages  to  agii> 
culture  as  if  any  degree  of  subdiviBi  n  should  be 
practised,  each  might  be  kept  entire  and  appro- 
priated wholly  to  one  race  of  cattle, — the  moun- 
tainous pastures,  to  a  cross  between  the  Weet 
Highland  bull  and  the  Shetland  cow, — the  hilly 
pastures,  to  the  ofi'spring  of  the  West  Highland 
cow,  slightly  but  not  in  every  instance  altered 
by  crossing  with  the  ahort-hom  boll^— and  tiie 
champaign  pastures,  to  the  oflspring  of  the  most 
select  native  cuws  with  the  beet  attainable  short- 


horn bulls.  Mr.  Dickson  made  thia  suggest ti  l". 
1837,  and  remarked,  Like  the  multiplicity  u 
the  varietiee  of  the  potato^  there  are  too  naiy 
varieties  of  breeds  of  cattls  in  this  country. 
Wptp  those  only  which  are  proved  to  be  m-M 
prutitable  cultivated  and  encouraged,  the  agn- 
onltnral  interest  would  never  feel  so  aeverdy  the 
depression  in  the  prices  of  oom;  DOT  in  that  cut 
need  breeders  be  under  any  apprehension  of  & 
foreign  competition,  even  were  the  importatioa 
of  foreign  meat  permitted  dntj  free.  Oonld  I 
have  my  desire  fulfilled,  I  dioudd  liave  only  the 
three  breeds  which  T  bnvt»  recommended  forth^^ir 
r^pective  situations  throughout  the  whole  coun- 
try, namely,  the  oross  between  tlte  West  Higb- 
land  and  Shetland  for  the  upper  pastoree,  the 
West  Highlnnders  or  Kyloe?  f  >r  the  middle  pas- 
tures, and  the  short-horn  fur  the  plains  for  par- 
poses  of  feeding;  and  the  Ajnbite  might  eon* 
tinne  as  they  are,  or  rather  as  they  might  ki 
improved  byjndiciLmg  cultivation,  fur  the  pur- 
poses of  the  dairy,  although  I  am  not  of  the 
opinion  that  the  Ayrshire  make  the  best  daiiy 
cowa.  Gould  endi  a  dedderatam  be  eonsn^ 
mated,  breeders  would  then  derive  the  greattft 
profit  from  their  pastures  with  the  leant  exertioa, 
and  they  could  always  depend  on  their  cattle  ac- 
quiring the  greatest  w«i|^t  in  n  given  tine  en  a 
given  quantity  of  food ;  and  this  invariable  result 
would  stimulate  their  exertions  to  raiae  a  greater 
quantity  of  food." 

Crosring  native  oows  with  dmri'hom  buHshss, 
for  some  time  past,  be^n  regarded  by  almost  sE 
ordinary  improvers  as  a  panacea  for  all  defects 
in  existing  breeds  of  cattle ;  and  though  this  has 
often  been  abcurdlj  praotiied  withoat  dae  ' 
enoe,  or  even  without  any  reference  wliatever,  to 
adaptations  of  soil  and  climate,  yet  in  n^rly  all 
instances  upon  champaign  pastures,  and  in  sev- 
eral instaaeea  in  aeemiugly  ungenial  aitnatiena, 
it  lias  more  or  less  anawerad  expectation,  and 
effected  very  visible  improv«Mnent  A  rapid  no- 
tice, therefor^  of  crossings  of  the  short-horn  buU 
wiA  oofWB  of  MMOM  of  tiio  fwindpal  Beottiah  faneii» 
and  of  one  or  two  other  breeds  in  situataons  net 
the  most  favonniV-le  for  the  short  horns,  caa 
scarcely  fail  to  be  interesting  and  instructive. 

The  orosa  of  a  short-hom  bnll  witt  n  flheihnii 
cow  has,  witih  oonunon  ftedin&  attained  ^ 
weight  of  4*^  ■atones,  and  possesses  such  remark- 
ably fine  quality  of  beef  as  to  command  the  high- 
est price  in  the  market.  The  subetanee,  ymsss  * 
trj,  and  weight  of  the  native  ox  are  greatly  | 
improved,  and  the  proverbially  fine  quality  of  the 
beef  is  not  deteriorated. — A  cT<m  with  a  Honk 
Highland  cow,  though  much  inferior  to  that  with 
a  Bhetiand  oow,  la  a  deoided  improvemeatr-A  | 
cross  with  a  Galloway  cow,  a  Bucb-in  doddie.  or  ' 
a  large-homed  Aberdeenshire  cow,  is  imprared 
iu  at  once  weight  of  substance,  quality  i>f  beef, 
andfineneaiof  appeamnea.  An  ox,  fron  a  ahei^ 
horn  bull  and  a  large- homed  .\berdtcnshire  i 
obtained  the  first  prize  for  iat,  symmetry,  and  , . 
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freight,  at  the  Highland  Society's  show  at  Aber- 
deen in  1834;  and  he  weighed  when  alive  224 
•loitM,  ftBd  whan  detd  179|  atiMiMd^A  <nroM  witft 
a  Fife  cow  Umm  the  gnunt  form  of  the  native 
breed,  and  has  i\  preatly  increased  disposition  to 
fatten. — cross  with  a  West  Highlimd  cow,  is 
very  nearlj  equal,  in  l»oQt  mbtfeMioe  and  sym- 
metry, to  the  pure  short-horn;  jet  thoogh  ad- 
mirably siiccr^^sfnl  in  almost  any  part  of  the 
Scottish  lowlands,  it  is  ill-sttited  to  the  ex<^^ve 
wetiwM  oif  tlie  Hebribes  and  the  Wesfeera  High- 
landa."  A  oroM  with  an  Ayrshiie  oow,  in  conse- 
quence of  the  cxelnsively  dairy  use?  of  thf  Ayr- 
shire breed,  is  altogether  unadyisable. — A  cross 
with  *  long-homed  Irish  oow  of  any  of  the  mid- 
land or  the  soat1i«ni  oonnties,  is  qniokened  in 
dispoBition  t )  fatten,  and  has  its  beef  of  very  fine 
quality,  and  thick  upon  the  sirloin  and  the  back. 
— A  bullock  from  a  short-horn  bull  and  a  Guern- 
sey oow,  and  lied  mi  distillery  ollUi^  yitldad  to 
the  butcher  104  stones  in  his  four  quarters,  and 
22  stones  of  tallow.    Mr.  Dickion  says,  "  I  saw 
him  when  fat,  and  he  was,  without  exception, 
the  fatteit  boll  I  «fw  handML**— A  heifer  from 
a  short-horn  bull  and  an  Indian  cow  was  exhibited 
at  the  Highland  Society's  show  at  Kelso  in  1832, 
and  was  admired  by  every  person  for  fatness  and 
eztraBM  beauty;  and  her  bade  and  rfrloiiui  were 
well  covered  with  beef. 

The  crossing  of  native  ewes  with  Leicester 
rams  has,  for  a  considerable  time  past,  been 
about  aa  geneiallj  praellaad  fiw  the  improvement 
of  sheep,  as  the  crossing  of  aiftivc  cows  with 
short  horn  bulls  for  the  improvement  of  cattle ; 
and  has  been  conducted  with  nearly  the  same 
want  of  dieoriminattoDf  yet  iHth  nraeh  of  tiie 
same  preponderance  of  excellent  result.   In  al- 
most all  mild  situations,  with  tolerably  good  herb 
age,  the  pro^ny  of  the  cross,  no  matter  what 
the  biead  or  noriety  of  ewe^  baa  longer  wool,  a 
finer  akin,  n  better  head,  a  cleaner  bone,  a  larger 
carcase,  and  a  readier  dispopitinn  tr,  fatten  than 
the  native  or  uncrossed  race.   Yet  not  a  few  iu- 
alanees  of  great  ffiaaaler  have  happened  Ikeaa  the 
folly  of  crossing  black-&ced  ewea  or  tiie  hardier 
kind  of  Cheviot  ewes  with  Leicester  rams  in 
situations  fu  too  cold,  coarse,  and  sterile  to  suit 
flie  oomparatively  tender  habits  and  the  consid- 
erably increased  siie  ft  the  offspring ;  many  a 
signal  failure  has  been  ocen^ioTied  hy  the  short 
sighted  or  ignorant  policy  of  crossing  only  once 
or  even  twice  with  the  Leicester  ram,  wd  then 
using  the  ram  of  flie  progeny  aa  »  aire;  and 
calamitous  instances  of  precisely  the  opposite 
nature  have  occurred  of  continuing  the  service 
of  Leicester  rams  through  so  long  a  series  as  al- 
meet  wholly  to  obUteiata  the  eii^nal  breed,  and 
to  establish  a  rnce  of  absolute  Leicesters.  "Every 
crossing,"  remarkB  Mr.  Stephens,  "should  bo  pro- 
secuted with  caution,  because  the  result  may 
overstep  the  IntentioBi  of  the  breeder.  It  ia 
clear  that  if  the  crossed  stock  is  retained  as 
femaka,  which,  in  their  tun,  are  lenred  by  high- 


bred males,  the  time  will  arrive  when  the  charac- 
ter of  the  original  stock  will  be  entirely  changed, 
and  beoome  nmmted  to  their  native  dUnate  and 
pasture,  and  will,  in  fact,  have  beoome  the  same 
hreed  as  their  high-bred  sires.  It  is  quite  pos- 
sible to  originate  a  race  of  Leicester  sheep  any- 
wheta  antted  to  their  naime,  by  eonetantly  em- 
ploying a  hi^obred  tap  to  aerre  croaaAwed  gim- 
mers,  generation  after  generation  :  and  were  this 
praotioe  generally  adopted,  the  time  would  arrive 
when  the  original  breeda  whidi  were  eroeeed 
would  dimppear  altogether.  Such  a  reaolt  would 
prove  injtirioiis  to  the  breeder  himself,  inasmuch 
as  the  pasture  would  be  unsuited  for  the  stock 
he  had  oauaed  to  be  prodnoed ;  so  that  his  best 
plan  ii  to  pteaeife  the  oii^nal  breeds  in  the 
hirrhoT  parts  of  the  country,  and  take  the  crosses 
to  the  low  country  to  be  fed  off.  The  temptation 
of  larger  profits  has  already  caused  the  Cheviot  to 
drive  the  bhok-fitoed  bre^l  flrom  the  lower  paa- 
tures  to  the  highpRt,  while  the  cross-bred  Cheviot 
with  the  Leicester  have  descended,  on  the  other 
hand,  to  the  low  country,  and  there  have  met 
the  tm^^bvad  Leieeeter.  Thia  reenit)  npen  the 
whole,  has  done  good,  as  it  has  increased  the 
qunntitr  of  mutton  in  the  market ;  and  the  skil 
ful  pasturage  which  the  hills  have  received  since 
a  regolM  system  of  breeding  baa  been  intro- 
duced, has  caused  liiem  to  jidd  n  laigar  quantity 
of  finer  grasses.** 

In  conclusion,  let  it  be  strongly  impressed  on 
an  improven  ef  eatlie  and  eheep  by  orosring, 
that  the  uae  of  eross-brt  d  bulk  or  rams,  particu- 
larly such  as  are  of  m*  r*  ly  the  first  or  the  second 
genen^ion,  is  in  all  respects  injudicious,  and  very 
often  eyeaodinglydiaaatrotta.  Thenasof  a  eraoe 
bred  boll  or  ram  among  even  the  race  to  which  he 
belongs,  or  on  the  farm  on  which  he  has  been  bred, 
may  more  than  counteract  all  the  benefits  of  the 
original  oroiring^or  may  originate  a  progeny  con- 
siderably more  defective  in  aggregate  idiaracter 
than  the  tincTORsed  nnd  unimproved  rnee;  and  the 
use  of  a  cross-bred  bull  or  ram  among  a  breed  of 
^fl^rent  peinta  and  difievant  dtnation  i^ian  tliat 
of  his  own  female  aneaatry,  is  simply  to  produce 
mongrels  from  a  mongrel,  to  destroy  all  distinc- 
tions of  breed,  probably  to  elicit  an  assemblage 
of  motley  and  misshapen  animals,  and  oertainly 
to  enact  a  broad  and  grinning  burlesque  upon 
the  ivhole  thfH)ry  of  crossing. — Papers  hj  Mr  Dick- 
8071  of  Edinburgh,  Mr.  Ferguton  of  WootUiiil,  and 
Mr.  Hogg  of  Stobo  in  Quarterfy  Jtmmei  «f  Agri- 
milture.-—Sir  John  Sinefair^a  Code  of  Agriculture. 
— ^jrouli's  Agriculture. — "^tfiihriit  Bool-  of  ih« 
Farm. — Trantadiona  of  the  Highland  Society. — 
Jourwd  of  the  Ro^  Agricultural  Soeiety  of  Eng- 

CROSSWORT.— hotanicnlly  CrncifmeHa.  A 
)^'enu8  of  curiuus,  luw-pr owing  plants,  of  the  m:\d- 
der  tribe.  The  maritime  and  the  American  spe- 
dee  are  half>tender,  yellow-flowering,  evergreen 
undershrubs,  of  about  a  foot  in  height  ;  and 
aeven  or  eight  annual  qieeieei  and  about  the 


iiOi  CROSSWORT. 

same  number  of  perennial-rooted  herbaceous  spe< 
cie«,  all  hardy,  and  varying  in  height  from  l  tf»  1  '> 
inches,  occur  in  British  odleotiMU  ol  hardy  exo- 
tiok  The  atmnr-kftved  ciOMiwgt,  OnteiaHMa 
mi^uati/olutf  la  nm  of  the  beet  known  of  the  an- 
nual species,  and  was  brought  from  the  south  of 
FnAoe  about  the  middle  of  the  17th  century. 
IiittaBU«w«raott  wvoii  In  muiibir  ftom  one 
root,  md  alMmt  *  iboi  Ini^;  iiilMinM  are  linear 
and  very  narrow,  anf?  occur  m  a  whorl  of  C  or  7 
at  each  joint  ;  and  its  flowers  grow  in  loose 
•pikM  at.  ilM  tef  and  fmn  41m  tidee  of  ^e 
braaabes^  are  ooall,  whitish-yeilow,  and  inc  in- 

Bpiciioii8,  and  appear  in  June  nnd  July.  Twii 
or  three  of  the  pwennial  species  are  well  adapted 
for  rooirvrorlr. 

CB08SWORT,--lMtaiiioany  Valantta  Orueiata. 
A  beautiful,  indigenorip,  perennial,  trailing,  her- 
baceous plant,  of  the  madder  tribe.   It  is  ranked 
by  some  botanists  as  a  bedstraw,  and  called 
Oalium  cruciaiufn.   It  grows  wild  tit  nuUDJ  moist 
.  and  fertile  soils  of  Britain.    Its  stems  arc  pale 
!  green,  square,  hairy,  and  about  20  inches  high ; 
its  leaves  are  short  and  broad,  and  grow  in  fours 
ill  a  <  ONMiPOrt*  mum»  at  each  joint  «f  tlis 
stem ;  and  its  flowers  are  small  and  yellow,  grow 
in  clusters  or  corymbs  of  eight  in  each  floral 
J  footstalk,  and  appear  in  May,  and  sometimes 
I  Uoom  thnragfaoat  the  •ammer  TUi  pknl  pot- 

•eeses  astringent  properties. 
I  CROTALARIA..  A  large  genus  of  papiliona- 
I  ceous  plants,  of  the  broom  division  of  the  lotus 
MetiMOf theligQiiiiiiovftw^  AboatlMifa< 
I  cies  have  been  scientifically  described ;  and  about 
90  of  these  occur  in  British  collections.  All  the  • 
introduced  species  are  more  or  less  tender;  by 
hr  tha  grwter  awmberftvetaroipiml;  ndtboat 
onA-half  are  Indian.  About  thirty  are  evergreen 
shrubs  and  undershrubs;  five  or  pix  are  ever- 
green herbs;  one  is  tuberoue-rootud;  and  upwards 
of  oaa-half  anuuraab.  Twoortimtneooo^* 
mical;  atoat  caalidf  are  more  or  less  ornamen- 
tal ;  and  the  rest  possess  interest  only  to  botan- 
ists.— ^The  warted  species,  6'.  verucow,  called  by 
Jaeqida  C.  Mrulea,  is  aa  aaaaal  of  ImUi  of  «!» 
Indies,  and  was  introduced  to  Britain  in  the 
third  decad  of  Inst  cf^ntury.  Its  stem  i?  quad- 
rangular and  about  2U  inches  high,  and  divides 
iato  tima  or  ftwr  aoatoly  quadranguUw  braaohes; 
its  leaves  are  oval,  watorad,  pale  green,  and  briefly 
pptiolate ;  its  flowers  are  produced  in  spikes  at 
the  end  of  the  branch^,  have  a  light  blue  colour, 
and  appear  ia  July  aad  August ;  and  its  pods  are 
short  and  turgid,  and  enclose  each  one-row  of 
kidney-shaped  sut  ds  The  juice  of  the  leaves  of 
this  plant  is  supposed,  in  India,  to  be  efficacious 
in  diminishing  salivation.— 'The  rmh-olalked  spe- 
cies, C.  junoea,  is  also  an  annual  and  a  native  of 
Indin,  and  \va=i  introduced  to  Britain  at  th^  be-  ' 
ginning  of  the  Ibth  <%ntury.  It  attains  about 
I  the  same  height  as  the  preceding  species,  but 
I  has  a  tough,  stringy,  fibffona  atom,  and  oar* 
.  liea  yoUov-ooloand  flowan.  It  powomaa  gnat 
i 

t  


CBOTON.  I 

I 

economical  value  in  the  lower  proffBeaa  of  India; 
it  is  sometime?  cnlled  Indian  hemp;  and  it  far-  • 
nishes,  in  the  hbres  of  its  stem,  material  for  cor-  , 
dage,  btdlook  aaddka,  giaia  bags,  and  olhor  «■#-  \ 
fill  articlea.— The  ^nerio  name  Orotabna  ia  |. 
formed  from  a  word  which  signifies  a  rattle  or 
Castanet;  and  it  alludes  to  the  raUling  of  the  | 
aaadaiathe  pod.  | 

OBOTOH.  A  very  diversified  genua  of  plants, 
of  the  euphorbia  order.    Ti  cltTim  or  the  punriTir 
species,  Crotcn  f^tiun,  is  a  native  of  moat  parts  i 
oflad^aad  waaiatiodnoadtattiahethoaaBaat  *| 
Biitaia  toward  the  doaa  of  laafc  ocntoiy.   It  is  i ' 
an  evergreen  shrub,  and  usuallv  attains  a  height  '  I 
of  about  10  or  12  feet.   Its  stem  is  covered  with  i  | 
a  soft,  hhM^Wi  bark;  its  leaves  are  petiobte,  i 
alternate,  pointedly  ovato,  amatod,  and  amoalh;  || 

its  flowprs  havp  a  whitish-rrrfeTi  colour,  and  grow  ' 
in  erect  terminal  spikes  or  racemes,  and  appear  '■ 
in  August  and  September ;  and  its  aeeda  grow  ia  j 
trilocular  capsules,  and  are  oblong,  toBF aided.  ' 
about  the  si/c  of  large  coffee-beans,  and  covered  '[ 
with  a  soft  and  yellowish  skin.    The  whole  oi  . 
this  plant  poesesses  the  properties  of  a  most  | 
aandf  dvaalio,  aad  oCbscaiaa  pomtftil  catlmtM^ ! 

It"?  very  vroni  is  rpmarl^ahW  pungent  and  purga-  ' 
tive.    its  leaves  are  so  acnd  and  Btimnlnttntr,  ns, 
when  chewed,  tu  iniiame  the  mouth  and  throat, 
and  to  piodaoa  a  aenaatf  on  of  barai^  aol  only  | 
in  the  stomach,  but  through  the  whole  of  the 
intestinal  canal.    Its  seeds,  in  particular,  are  one  | 
of  the  moet  dangerously  purgative  medicines  in  , 
aiktaaoa;  from  balf  a  aooratoaaeava  of  tihcm  1 
have  been  known  to  purge  a  horse  to  death ;  and  | 
'  on  Rcconnt  of  their  dreadfully  drastic  power,  and  j 
while  they  were  known  in  commerce  under  the  ]  i 
wnaa  of  Molaeoa  giains,  they  wan  diaaaidad  ,  i 
from  the  materia  medica  of  Europe.    A  well  | 
known  fixed  oil,  however,  which  is  obtained 
from  the  aeeds  by  expression,  and  whidi  contains  j 
all  Chair  aoltve  properties,  and  po^eaam  adapta-  i 
tion  to  mild  and  cautious  methods  of  exhibition,  ! 
has  taken  their  ]  lace  in  medicine,  and  is  fre-  || 
quently  administered,  in  an  emulsive  form,  to  j 
tiM  Imman  aabject,  ia  cama  of  apoplexy,  mania, 
ooavnUaD*  aicmriyo  constipation,  and  oth«r  | 
cafle^!  requiring  rapid  and  hydrajroc^c  action.  | 
Croton  oil  has  a  pale  roddidi-yeUow  cokmr,  and  . 
coaiiiteof4Sparo«al.oftiiapaaa]iaraend  prin-  |i 
ciple  of  the  seeds  and  fid  of  a  fbnd  oil  siratlar  to  i ; 
the  oil  of  olives ;  but,  in  very  many  instnncp*.  it  ^  i 
is  most  sharaefuliy  adulterated.  Either  the  oil 
itMil^or  moia  frei|iMnt^  tlia  fraAlnfahmiaad 
mamor  fMina  of  the  oaa^  iaaoBMtimaa  ghraa  to 
hors^  aad  cattle  in  cases  of  stagi^erfl,  backed- 
jaw,  aad  dropagr.  Bat  wkmever  internally  ad-  ' 
miaiataiad  la  hawia  or  oaMh^  and  aboya  all  to  | 
hMmaabaiaga,itdmnaJaaaflhaoiantttacantioa  | 

'  as  no  person  hnt  an  experienced  practitioner  can  j 
possibly  possess.    The  oil,  diluted  with  oil  of  i 
oUves,  is  somotimaa  a  good  oxtexnal  applkatka,  | 
for  raising  puatoiaa  and  aeti^c  feamlly  aa  a  | 
ooantaMRitoiik. 

Google 


CKOW. 


The  IlMlHia  •pMi«  or  mmdiM  1»litm,  CW- 

ton  Ekuterui^  fumishee  the  cMoariUa  bark  of  the 
dru^  sHops,  See  the  nrttcle  Ciipr4Rri,i,A. — The 
dyer  8  species,  Croton  tuictoruif  is  &  hardy  annual, 
— 4Im  Oily  hatdj  tpMiM  kaoim;  aadmw  Inwigiit 
from  the  south  of  Europe  in  the  latter  part  of 
the  16th  century.  But  Wildenow  separated  it 
from  the  crotons,  and  assigned  it  to  a  new  genus. 
8m  titUa  OBotonraaA^Fovr  oUmt  •pBoUs 
which  hare  been  introduced  to  Britain  are  un- 
interesting hothouse  annuals;  fonr  or  five  are 
mmewhat  handsome^  hothouse,  evergreen  shrube; 
and  thtt  ntik,  amoniiiing  to  aboui  twMiij-fii«, 
are  tender  eyergreen  shrubs  of  very  little  iater- 
eet. — Upwards  of  120  unintrodaced  species  have 
been  deecribed  by  botanists ;  and  some  of  these 
are  knowm  to  wade  gummy  or  miMMt  msttcn^ 
of  either  ourtow  properties  or  twrfilmhin  mer- 
cantile value. 

CROW.  A  graus  of  birds  remarkable  for  their 
gregarioiit  nd  pmditoryfaabati^  dirluigaSdied  by 
4te  ftlMttf  ohHieters :  Tho  hill  is  straight, 


rfoUy|iiMll,toviMbttw  grab  that  wm  ftosting 

on  its  roots,  r\nd  which,  but  for  the  rook,  would 
have  disrooted  rnauy  more.  The  fanner  knows 
well  the  iqjury  he  suffers  from  the  wire-worm,  an 
iatoot  mm  or  Im  ptaitifhl  in  owy  mmob, 
peoially  in  old  leas  when  newly  broken  up.  Now, 
the  larvee  of  this  beetle,  together  with  those  of 
all  the  ohafers,  are  in  (he  estimation  of  the  rook 
the  fweotest  moneb  hm  eaa  Bwat  with,  and,  lod 
by  his  keen  sense  of  scent,  he  will  dig  them  out 
of  the  ground  thotij^h  rm  inch  or  two  Kelow  the 
surface.  And  as  the  question  coucemiug  the 
good  or  UA  pwpirtiwof  *ho  rook  to  thrftmifi 
is  very  differently  beUeved,  let  any  one  who  has 
doubts  shoot,  or  have  one  shot  for  him,  when  the 
bird  is  on  his  way  home  from  the  feeding  ground. 
Lei  Mm  9fimk  tlM  profiifon  poueh  tad  kiik  at 
tiie  oontento ;  this  he  will  find  consists  entirely 
of  the  \»rvve  of  insects,  which  are  bred  and  fed 
on  the  roots  of  plants  in  the  ground,  in  this 
great  and  good  airviottiio  rook  la  aaiiatod  bjtha 
jaokdaw  and  starling,  which  are  almost  always 


cottTez,  and  compressed,  being  covered  nt  its  base  '  seen  Associated  on  places  where  grubs  abound. 


by  iaoomheBt,  bristly  feathers  i  the  upper  man 
dada  ia  onmsd  at  ti]k»  OaloiPir  ii  ftfilOt  diorter, 

oarinated  on  both  sides,  and  slightly  ascending 
at  the  pTtremity;  the  nostrils  are  placed  on  the 
(>ase  of  the  bill,  and  are  patulous,  though  cover- 
ed by  tho  laoiunheiit  ftathcrs;  the  tongue  is 
short,  caililiiiiiiotts,  aouto  aad  bifid  at  tip ;  the 
tardus  scarcely  exceeds  the  middle  toe  in  lenpth  ; 
the  toes  are  separated  almost  to  the  base,  and  the 
addda  one  is  the  longest ;  the  nails  are  moder- 
ate, pointed,  hoUow  beneath,  and  sharp-edged, 
the  hind  one  being  generally  lon^fFt  ;  the  wingS 
are  subelongat^  acute,  the  first  primary  short, 
third  or  fourth  longest ;  the  tail  consists  of  twelve 
ftathem  The  members  of  the  ganaa  are  very 

eTteniivcTy  spread  over  the  globe,  and  are  almost 
equally  distinguished  for  their  remarkable  saga- 
city, and  the  amount  of  mischief  which  they  oc- 
casion where  th^  are  veiy  naaMrana. 

The  husbandman,  or  farmer,  is  often  uncon- 
scious of  the  good  these  industrious  birds  do  fur 
him  at  all  seasons,  except  only  in  long -continued 
drooght,  when  the  iaieeto  deaeend  latotlieearth, 
and  when  its  surface  becomes  so  hard  as  to  defy 
the  I'tforts  of  the  rooks  to  dip  the  larvw  out.  At 
such  times,  indeed,  when  their  natural  instiDcts 
are  neatrakaed,  aad  when  hanger  craves,  they 
will  in  troops  fall  upon  a  field  of  wheat  or  barley 
just  ripening,  and  where  they  wiU  do  consider- 
abie  damage  if  not  sc&red-off  by  a  sentinel  with 
Ua  radceC,  er  by  hanging  rags,  dipped  ia  BMlted 
brimstone,  on  sticks  about  the  field.  But  the 
farmer  is  unwilling,  for  this  their  thievish  crime, 
to  agree  that  they  are  otherwise  serviceable  to 
Un^  heeaaae  he  oaa  asa  where  die  rooka  hare 
been  at  work ;  single  plants  of  wheat  or  grass 
actually  pulled  out  of  the  ground,  which  to  him 
appears  another  unpardonable  offoue.  But  if 
ha  weald  eaaaaiaa  aaeh  depeadatieaa  elosely,  he 
wanld  find  that  the  hiid  had  only  patted  up  a 


Mr.  Knapp,  in  his  'Journal  of  a  Naturalist,' 
haa  tik«B  a  pleaefaig  aad  ftvmaafala  view  el  tha 
lani  (luaifa  hn  says— "has  oaUad  the  com- 
mon rook,  Corr  t^  fruffHeguty  'a  com-eating bird.' 
LinnsBus  has  somewhat  lighkmed  this  epithet  by 
oeaddaring  it  ontyaa  a  gatherer  of  ootn;  toaal- 
ther  of  which  names  do  I  believe  it  entitled,  as  it 
appears  to  live  solely  upon  grubs,  various  insects, 
and  worms.  It  has  at  times  great  difficulty  to 
support  its  life,  and  in  a  dry  spring  or  aannner 
most  of  there  are  hidden  in  tha  earth  beycmd  its 

reach,  except  at  those  uncertain  periods  when 
the  grub  of  the  chaffer  is  to  be  found ;  and  in  a 
hot  day  we  see  the  poor  hirda  peranhaiatfaig  the 
fields,  aad  waadering  by  the  aidea  of  the  high- 

ways,  seeking  for  and  fcedint^  Tipon  grasshoppers, 
or  any  casual  nourishment  that  may  be  found. 
At  those  times,  were  it  not  for  its  breakfast  of 
dew  wonaa,  wfaiflh  it  catches  in  tha  giej  of  the 

morning,  as  it  is  appointed  the  earliest  of  risers, 
it  would  commonly  be  famished.  In  the  hot 
summer  of  1625,  many  of  the  young  brood  of  the 


without  dew,  and  consequontly  few  orno  worms 
were  to  be  obtained;  and  wc  f  aud  them  d^td 
under  the  trees,  having  expired  on  their  roost- 
ings.  Itwaapartianlailfdiitieaiing»ftr  no  re- 
lief could  be  given,  to  hear  the  oonstaat  clamour 
and  importunity  of  the  young  for  food.  The  old 
birds  seemed  to  suffer  without  complaint ;  but 
tha  wauto  of  their  oApring  were  aapmed  Iqr 
the  naoeaalag  ory  of  hunger,  aad  pursuit  of  their 
parents  for  supply,  and  our  fields  were  scenes  of 
daily  restlessness  and  iaiaeat.  Yet,  amid  ail  this 
dii>reBi|  it  was  pleasing  to  ehaeifa  the  penavar- 
ance  of  the  old  birds  in  tha  endeavour  to  raUafa 
their  famishing;  faroilie*,  as  many  of  them  re- 
mained out  searching  for  food  quite  in  the  dusk, 
and  retaraiag  to  lhafar  roeeta  leaf      ^  vaaai 
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a  plunderer,  to  which  bjr  inalination  it  it  not 

much  addicted,  and  resorts  to  our  newly-<?ct  p> 
tato  fields,  digging  out  the  cuttings.  Hauks  are 
teen  aidlj  defective,  the  retalt  of  its  labours,  I 
fear ;  and  the  reqaeit  ef  mj  neighbours  now  and 
then  for  a  bird  from  mj  fookerj,  to  hang  up  ni 
terrortm  in  their  fields,  is  confirmatory  of  its  bad 
name.  la  antumn  a  ripe  pear,  or  a  walnut,  be- 
eomesan  irresistible  temptation,  and  it  will  oo- 
ctisionally  obtain  a  pood  share  of  these  fruits.  In 
hard  frost  it  is  pinched  again,  visits  for  food  the 
banks  of  streams,  and  in  conjunction  with  its 
congener,  the  *TijQain  crow,*  beoomet  »  mjhx- 
ing  bird,  and  '  seeks  a  dole  from  every  passing 
steed.'  Its  life,  howeyer,  is  not  always  daric  and 
sombre ;  it  has  its  periods  of  festivity  also.  Wben 
the  waten  xeUfa  from  tamimn  and  low  laadi, 
where  they  have  remained  any  time,  a  luxurious 
banquet  is  provided  for  this  corvus.  n\  the  multi- 
tude of  worms  wkiuii  it  liuds  drowned  oil  tkeiu. 

Bat  itt  jubilee  it  tlM  ■caaon  of  die  coekdiaffer, 

Mdolantha  vulgaris,  when,  every  little  copse,  every 
oak,  becomes  animated  with  it  and  all  its  noisy 
joyful  family  feeding  and  scrambling  for  the  in- 
Met  feed.  The  pow«r  w  freuttj,  be  It  by  the 
scent,  or  by  other  means,  that  rooks  possess  of 
discovering  their  food,  is  very  remarkable.  I 
have  often  observed  them  alight  <hi  a  pasture  of 
n^lbnii  vandons  and  eihibitiiigiioiaiiiUe  ap- 
peaiaaoe  of  withering  or  deaajy  and  immediately 
commence  stocking  up  the  grotind.  Upon  inves- 
tigating the  object  of  their  operations,  I  have 
fimd  many  heads  of  phntaim,  the  little  autam- 
nal  dandelions,  and  other  plants  drawn  out  of  the 
ground  and  scattered  about,  their  roots  having 
been  eatm  off  by  a  grubj  leaving  only  a  crown  of 
kavM  vpem  the  nirfiMe.  This  grub  beneath,  in 
the  earth,  the  rooks  had  detected  in  their  flight, 
and  descended  to  feed  on  it,  first  pulling  up  the 
plant  which  concealed  it,  and  then  drawing  the 
bm»  frmn  thdr  holes.  By  what  intimation  this 
bird  had  discovered  its  hidden  food  we  are  at  a 
lose  to  conjecture ;  hut  the  rook  has  always  been 
supposed  to  soeat  matters  with  great  disorimi- 
na^on. 

"  It  is  but  nmple  jnitiee  to  Iheaa  oftuMen- 

ntrcd  birds,  to  mention  the  Rcrvico  that  they  at 
times  perform  for  us  in  uur  pasture  lands.  There 
is  no  plant  that  I  endeavour  to  root  out  with 
move  penittenoy  in  theee  idaeee  than  the  tufty- 
hair  grass,  A  ira  coetpitota.  It  abounds  in  all  the 
colder  parts  of  our  grnss-lands,  increasing  greatly 
when  uudiHturbed,  and,  worthless  in  its^,  over- 
poiv«niteflMmvaluaU«Beig|ibouti.  Thehoger 
tufts  we  pretty  well  get  rid  off;  but  multitudes 
of  small  Toots  are  so  interwoven  with  the  pasture 
herbage,  that  we  cannot  separate  them  without 
ii^uzy;  andtiieieourpenmperiagTookieto<Aup 
for  us  in  such  quantities,  that  ^  some  seasons 
the  fields  are  strewed  with  the  eradicated  plants. 
The  whole  so  torn  up  does  not  exclusively  pruve 
to  be  the  hair-grass,  but  infinitely  the  lar^^:  por- 
liMooiirfalaef  tbiaiivnrioua  phut.  Theoliieot 


of  the  Inrd  in  performing  this  service  lor  oa,  lats 

obtain  the  larvae  of  several  species  of  in?cct«,  no- 
derground  feeders,  that  prey  on  the  ro<>ts,  as  Lui>  i 
nsBUB  k>ng  ago  observed  npoo  tiie  subject  of  ^  ' 
little  nard  gran,  Nardm  ttrida.   Thia  benefit  is 
partly  a  joint  operation  •  the  grub  eat?  the  root,  ' 
but  not  often  so  efiectually  as  to  destroy  the 
pUmt,  which  easUy  rooti  itedf  anew :  bat  ^  1 
rook  finiahea  the  affair  hf  pulliaf  tt  up  to  get 
at  the  larvae,  and  thus  prevents  all  Ycgetation  ;  ' 
nor  do  I  believe  that  the  bird  ever  removes  a 
specimen  that  has  not  already  been  eaten,  or  eea^  ' 
menced  upon,  by  tiie  caterptllar.** 

The  ronk  makes  a  large  nest  of  twigs,  liaed  ' 
with  wool,  hay,  and  other  soft  matters,  lays  four  ^ 
or  five  spotted  eggs,  and  when  the  young  are 
halHrown  they  kaie  the  seat*  and  ait  to  he  fed ' 
on  the  branches  around;  the  young  are  thee 
called  I'varwh^rs;  and  then  it  is  that  the  gunnert 
have  a  luittue,  and  a  day  of  slaughter  of  the  beip- 
leM  youBg.  Thia  eruelty  ii  jaatified  aa  a  oMani 
of  preventing  an  over-abundance  of  thoae  birds ; 
for,  notwithstanding  all  that  has  been  beretof  rt 
said  in  fuvoux  of  the  rooks,  there  arc  many  lai- 
mere  who  etiU  tiiiuk  thej  are  nmra  fa^iiuioBs 
than  serviceable.  In  winter,  when  the  froet  hss 
hardened  the  ground,  or  when  it  i?  covered  with 
snow,  the  poor  rooks  have  a  hard  struggle  to 


live;  they  are  cooipletc-Iy  abut  out  fitnu 
natural  food,  and  then  they  are  compelled  to  be 

thieves,  invading  the  rick-yards,  and  striving 
with  the  ferm-yard  poultry  for  a  share  of  their 
gram.  In  luch  seasons  many  of  tbo  eld  veski 
die  of  cold  and  hunger ;  and  then,  too^  the  most 
vigorous  of  them  have  a  new  prf.p^-nfsity — be 
coming  herbivorous  or  granivorous,  rather  thao 
iaaeetlvovoniL 

It  haa  been  said  thai  fanners  in  tbe  United 
States  of  America  flnffer  much  los?  of  their  field 
crops  from  the  depredations  of  ground  insects  i 
attributing  these  lessee  to  the  dnimnilaiiwi  ef 
there  being  no  racka  in  that  country.  So  ain* 
ously  is  this  circumstani^  h*  liovcd,  that  attempts 
have  been  made  to  introduce  the  rook  into  Tir- 
ginia,  but  hitherto  without  success.  In  Scotland 
the  rooki  an  ooouneiilj  called  erwse,  and  in  York- 
shire they  are  called  craka,  and  in  both  thesc 
conntries  are  wroncrfully  accused  of  devouring 
gram  at  all  acaaous.  Both  these  provincial  names 
are  oenuplioiia  of  crow,  the  name  ef  a  hiid,  iiUdh^ 
though  wearing  the  same  livurjf  ia  a  of  a 
very  different  character. 

"  The  crow,"  says  Mr.  Wilson  in  his  *  American 
Ondihology/  "ia  perhapa  tiie  noet  geueiuBy 
known,  and  least  beloved,  of  all  our  land-birdt ; 
having  neither  melody  of  song,  nor  beauty  of 
plumage,  nor  exodlence  of  flesh,  nor  uvility  o2 
nanneia,  to  veeoouDend  him;  on  the  eentmy, 
he  is  branded  as  a  thief  and  a  (dunderer, — a  kind 
of  black-coated  %'agabond,  who  hovers  over  the 
fields  of  the  industrious,  fattening  on  their  la- 
bottra;  and,  by  hia  fOfaoitj»  often  hkelivf  their 
Hatod  aa  ho  li  1)7  the 
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watched  and  pnraeeuted  bj  almost  erery  bearer 

of  a  gun,  who  all  triumph  in  his  destruction,  had 
not  Ileaveu  bestowed  oq  him  intelligenoe  and 
sa^cit7  far  beyond  oommoo,  tiran  !•  maoR  to 
believe  that  the  whole  tribe  would  long  afolum 
ceased  to  exist.    It  is  in  the  month  of  May,  and 
until  the  middle  of  June,  that  the  crow  is  most 
destraetive  to  tiie  oomrfialdB,  digging  up  the 
newly  planted  graina  of  naua,  puUing  up  by  the 
rootf^  t)in"e  thnt  have  begun  to  vegetate,  and 
thua  fret^ueutl/ obliging  thefi&rmer  to  replant,  or 
loM  the  benefit  of  i^e  aoU;  and  this  sometimee 
twice,  and  even  three  tines,  occasioning  a  consi- 
derable additifinal  expense,  and  inequality  of  har- 
vest.   No  mercy  is  now  shown  him.   The  myri- 
ads of  worms,  moles,  mice,  caterpHlars,  grubs, 
j  and  beeUet,  which  he  has  destroyed,  aie  alto> 
gether  overlooked  on  these  occasions.  Detcctf'd 
in  robbing  the  hens*  nests,  pulling  up  the  corn, 
and  killing  the  young  chickens,  be  is  considered 
aa  Mi  outlaw,  and  Kntenoed  to  deetruotion.  Bat 
the  great  difficulty  is,  how  to  put  thifl  sentence 
in  execution.    In  vain  the  gunner  skulks  along 
I  the  hedges  and  fences;  his  iaithful  sentinels, 
I  planted  on  aome  oommanding  point,  xaiie  the 
I  alarm,  and  disappoint  vengeance  of  its  object. 
]  The  coast  again  clear,  he  returns  once  move  in 
silence  to  tinish  the  repast  he  had  begun." 

CROWBBBRT,— hotamcallj  Empdnm.  A 
genus  of  small,  dwarfish,  heath-like  shrubs,  con- 
stituting the  type  of  the  natural  order  Empetreaa. 
This  order  consists  wholly  of  such  shrubs,  and 
comprise  within  Gmt  Biitidn  and  ite  gaaniens, 
\  only  three  epeoies,  belonging  to  three  genera,  em- 
petrum,  ceratiola,  and  coretaa.  The  species  be 
longing  to  the  empetrum  genus,  E.  niffrum,  is  a 
dwarfldi,  evergreen,  undetehrab,  and  grow*  wild 
iipon  the  mountains  of  Staffordshire,  Derbyshire, 
and  Yorkshire.  It  I  vp?  n  I  fty,  bleak,  semi-al- 
pine, peaty,  rocky  situation,  and  attracts  and  feeds 
ranltitudee  of  heath-ooein  with  iti  herrleai  It 
grows  about  a  foot  high,  and  carries  apetalous 
flowers  in  April  and  May.  It  ran  he  cultivated 
in  stiff  soil  under  the  shade  of  trees  or  shrubs  in 
garden 

OBOWEA.  A  imall  gemu  of  very  beautiful, 

greenhouse,  Australian,  evergreen  shrubs,  of  the 
oorrtea  division  of  the  rue  order.  Two  species, 
C.  taiipuif  and  C.  httifolia^  have  been  introduced 
to  Britain,  and  both  grow  about  4  feet  high,  and 
cnrrv  a  profi-ion  of  showy  purple-cnlonrtMl  flivv- 
ers in  autumn ;  and  though  rather  shy  and  fas- 
tidious, can  with  a  little  care  be  propagated  from 
entdage  and  VMdntained  in  Inxuriaatly  htoandiiff 
condition.  In  1837,  a  f onr  vf^ar  old  p^ant  of  C. 
mlignn  wa"  exhibited  at  tho  J'ltryptian  Hal!  in  ' 

i London,  nearly  hve  feet  high,  and  carrying  uut 
fewer  than  two  bnndfed  ftilly  expanded  flowera. 
I  CROWFOOT.  The  indigenous  species  of  the 
genus  ranunculus.  See  the  article  Raxunculcs. 
The  bulbous-rooted  crowfoot,  Hanuncultu  bxUbottu^ 
is  the  beavtiAil  and  nnivenalfy  diflhied  battar- 
eup  of  Bdtiah  meadowa  and  paafevres.   See  tha 
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article  Bvfiawn.  The  Mm  oowfoot,  iZ. 

m,  if  an  annual  weed  of  our  corn-fields.  Its  root 
is  hbrous;  its  stem  is  erect,  and  about  a  foot 
high ;  its  leatM  have  a  pak  ahi^g  gr^  col- 
our, and  are  eat  into  lottg^  aeate^  narrow  seg- 
ments ;  its  flowers  are  smaller  and  paler  than 
those  of  the  butteroup,  and  have  a  lemon  colour, 
and  appear  from  Jnae  tlB  August ;  and  iti  oar- 
pels  are  all  over  rongh  with  little  priokka.  It  is 
readily  eatra  hy  cattle,  but  is  very  dangerous  to 
them,  and  possesses  so  much  acridity  that  three 
ounces  of  its  juice  will  kill  a  dog  in  leas  than  two 
minutea — The  unalUfloweTed  crowfoot,  R,  parvi- 
Jlorus,  is  also  an  annual  weed ;  and  m  very  Bimi- 
lar  in  character  to  the  corn  crowfoot,  but  is  nei- 
ther 80  0(Hnmon  nor  so  tall,  and  has  a  preference 
for  gimvelly  pastures,  and  either  occurs  not  at  all 
or  very  rarely  in  Scotland. — The  little  uprip-ht  ' 
crowfoot,  C.  parvulu4,  is  also  an  annual,  cut- 
leaved,  prickly-earpelled  weed  like  the  corn  crow- 
foot, hat  haa  a  hd^^t  of  only  3  or  4  indMO. 

The  flame  spearwort  crowfoot,  or  IcBscr  spcar- 
wort, /^.  jffTtr? mw/a,  is  a  percnnial-rootccl  hL'rb  of  ; 
moist  and  marshy  waste  places  la  both  Kngiand 
and  Sootlaad.  Iti  root  cooditi  of  ftidetei  of 
long,  simple  fibres;  its  stems  are  round,  smooth, 
branching,  leafy,  about  a  foot  hi^h,  and  some- 
what decumbent ;  its  leaves  are  alternate,  lanoe- 
obt^  pointed,  noootii,  either  entire  or  ili^htly 
serrated,  and  stand  on  long  footetalks ;  its  flowers 
are  solitary,  have  a  bright  shining  yellow  colour, 
and  appear  from  June  till  September;  and  its 
carpels  are  imooth,  ovate,  and  nrandiah.  The 
whole  plant  ia  acrid,  canatic,  and  poisonous ;  it 
loses  some  of  its  aodmony  by  drying,  and  the 
whole  of  it  by  boiling ;  the  distilled  wat«r  is  an 
enietio  antidote  to  poiaon;  and  thefraah  plant  is 
used  in  medicine  as  an  exlinial  application  for 
irritating  the  ?ltin  and  drawing  off  surrounding 
humours. — The  creeping  spearwort  crowfoot,  jR. 
reptemtf  ia  a  ooriotu,  ef«fgreen,  iMriMoeooi^  acrid 
creeper,  of  Riinilar  botanical  oharaeter,  and  oi 
similar  choice  of  habitat  to  the  preceding  species. 
— The  tongue-leaved  crowfoot,  JL  lingua,  is  a 
povennial-rooted,  two-fSset-high,  entire -leaved, 
yellow-flowered,  acrid  and  caustic  herb,  of  muddy 
ditches  in  both  EniTlrind  and  Scotland. — The  al- 
pine crowfoot,  JL  cUpestriiy  is  a  small,  handsome, 
cut-leaved,  white-flowered,  three-inch-high,  per- 
ennial-rooted inhabitant  of  mountain  water- 
conrsrs  in  the  Scottish  Iliphlands. 

The  acrid  or  upright  meadow  crowfoot,  R.  acru, 
is  a  perennial-rooted,  caustic,  medicinal,  danger* 
ooi  wood,  of  Um  neadowi^  paetorei,  and  waste 
places  of  Britain.  Its  root  is  a  tnher  with  fibrous 
appendages;  its  stem  is  erect,  somewhat  villous, 
sparsely  leafy,  about  two  feet  hight,  and  branch- 
ing at  the  t(^  $  iti  leavaeare  oat  mnloQaljr  into 
three,  five,  or  more  parts ;  and  its  flowers  are  ter- 
minal, lartfe,  and  of  a  brilliant  yellow  colotir,  and 
appear  in  June  and  July.  This  phuit  is  usoaUy 
r^eoted  by  aven  the  moat  hongtj  oatfele;  and 
whvk  onnvoidablj  eaton,  hoi  a  malign  dbot. 
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Ill  iMves  are  ia6dinM% Vied  im  lk«  Mae  man- 
ner and  fur  tin?  9«me  purposes  as  those  of  the 
flame  sp^arwort  crow  loot.  A  double -flowered 
wttAtHf  of  Brititli  orifiii,  aad  two  VMrifeiios,  called 
tho  wood  «nd  the  manymlift^  from  contincDtal 
Europe,  are  cuUivatcd  as  ornaments  of  the  flower- 
border. — The  nouous  crowfoot,  Jt.  seder attu,  is  a 
poifowHii,  oat-katod,  yeUow-ilowered,  two-feet- 
high  annual,  of  waste  grounds  in  both  England 
and  Scotland. — The  creepin;?  crowfoot,  IL  reptm, 
is  a  low,  creeping,  perenatal-rooted,  cut-leaved, 
ytUow-flowered  weed,  <d  British  meadows  and 
postures.  It  bloooM  throagii  ooorlj  all  the  sum- 
mer and  through  part  of  autumn ;  and  a  double- 
flowered  variety  of  it  has  long  had  a  place  in 
flower-gardens. — ^The  hairj  crowfoot,  R,  hirnUu$, 
It  oa  Mmud  wo^  of  about  %  liBOt  hi|^,  growing 
amongst  stony  rubbish  in  some  parts  of  England. 
— The  blunt-flowered,  the  ivy-leaved,  the  water, 
and  the  all-hairy  crowfoots,  R.  oUusi/lorutf  R.  he- 

some,  whitc-flowcred,  floating,  peionnial  aqnvtics 
of  ditches  and  ponds  in  Britain. 

CROWN-IMF£Ki.iL,— botaaically  FrUiUaria 
ImperidU,  AlMfdy^lMillNmMootedtiBagBilloe&t- 
ly-flowering  plant,  of  the  tulipaoeous  tribe.  It  was 
introduced  U)  Britain  from  Persia  toward  the  dose 
of  the  16th  century ;  and  it  occupies  a  prominent 
place,  ill  alaoot  ovcfj  flowop-gwdea,  00  ono  of  Hie 
mort  showy  and  large-featured  of  florists*  flowers. 
;  Its  bulb  is  large,  globose,  scaly,  yellow-coloured, 
'  and  powerfully  fetid  i  its  stem  is  h^baceous,  saccu- 
I  lent,  of  very  rapid  growtii,aiid  »bottt4  ftot  high, 
— ^its  lower  and  middle  perti  ganiiahed,  on  every 
side,  with  long,  narrow,  pointed,  smooth,  entire 
I  leaves, — its  upper  part,  or  about  a  foot  of  it  to- 
I  ward  the  oamaiit,  qoite  nalced,  and  orowned  tint 
I  with  a  massive  and  most  imposing  whorl  of  flow- 
ers, and  next  with  a  terminal  and  spreading  tuft 
of  erect,  green  leaves;  and  its  flowers  are  pro- 
dnoed  ia  a  whorl  or  ooewdooellf  In  two  or  ofin 
'  thioe  whorls  of  imvcrted  bells,— they  aio  laijge 
and  epreadingly  campanulatc,  and  hang  upon 
short,  bent  peduncles  which  grow  at  the  inter- 
,  ttaooi  of  the  teimiaal  or  crowning  tuft  of  leaves, 
■ttd  eadi  oompriaes  six  spear-shaped  petals, 
and  has  at  the  base  of  each  of  these  a  nectary 
filled  with  a  honeyed  liquor,  and  looking  like  a 
liquid  globular  gem.    Twelve  well-defined  va- 
rieties, beadee  auny  fbgitivo  oiiei»  wen  Imown 

in  the  days  of  Miller  ;  and  very  numeroTis  varie- 
,  ties,  with  similar  fancy  names  to  those  which  are 
given  to  tuUps  and  hyacinths,  fl|^e  in  the  seeds- 
oMtt'o  aaAwal  Uite  of  ^teh  roetti  "The  wrt 
with  yellow  flowers,  that  with  large  flowers,  and 
those  with  double  flowers."  says  Miller,  "ar*»  the 
most  valuable ;  but  that  which  hath  two  or  three 
whorie  of  flowcci  thovo  eeoh  otlier  inalBee  tlie 
finest  appearance,  though  this  seldom  produces 
its  flowers  after  this  manner  the  first  year  after 
removing,  but  the  second  or  third  year  alter 
planttDft  the  iteUce  will  be  tdlaTpaod  fkoqneiittj 
ha?o  three  tieia  of  flowen  one  aliove  the  other^ 


whidi  is  called  the  triple  crown."  She  crown- 
imperial  is  trcntH  in  a  eimilnr  manner  to  other  ^ 
hardy  and  uotastidious  bulbous -rooted  j»ia&t%  | 
but  ought  not  to  be  removed  oo  often,  aod  re- , 
quires  to  be  planted  at  a  depth  and  distances  ' 
somewhat  projportiuned  to  ita  greater  iiae.  flee  { 
the  article  FaiTiuLABT.  i| 

OBOWN-SGAB.  A  dieeaae  of  th«  ooNMt  of 
the  feet  of  hones.  It  oooneliof  an  outbrook  of  i 
bad  humour  round  the  coronet,  accorrpanied  j 
with  a  very  sharp  itchiness,  and  followed  by  the  j 
formatiua  of  scab.   A  drawing  and  healing  oint-  ' 
mentina/beappliedfaadadoeeortwoof  phyae  | 
given.  j 

CROWN- VETCH,— botanically  C&roniiiu  Taria.  \ 
A  hardy,  herbaceous,  perennial -rooted  forage 
pknt^  of  the  Ooronilht  gemM.  It  ie  a  native  of  i 
continental  Europe,  and  was  introduced  to  Bn-  ' 
tain  toward  the  close  of  the  16th  centur}\    Its  ll 
roots  have  a  powerfully  creeping  iiabit ;  its  siem  j 
iiemoothandabontayardloBg^aiiddediaeeto-  ! 
ward  the  base  when  mature ;  its  leaves  are  com-  : 
pound,  smooth,  and  long  ;  and  its  flower*  arf»  pro- 
duced in  round  heads,  and  have  a  variegated  i. 
pink  oolonr,  and  Uoom  from  JalftiU  November.  | 
This  plant  Loves  a  warm,  dry,  light  soil,  and  will  [ 
yield  two  very  large  crops  of  green  fodder  in  a  j 
season ;  but  it  has  a  bitterish  taste,  and  i»  not 
mudi  reUihed  bj  oattle,  and  is  nnfittwd  by  the 
excessively  creeping  habit  of  its  roots  for  profit- 
able culture  on  any  ground  wikieh  oaa  be  iab> 
jected  to  ordinary  cropping. 

OBOZOPHORA.  A  reeeatlj  oonstitated  ge- 
nus of  plants  of  the  euphorbia  tribe.   The  dyer's 
species,  CroMophora  tinctoria,  formerly  called  Crf> 
<o»  tinetoriOf  is  a  small,  prostrate,  hardy  annual, 
and  was  iirtrodooed  to  Britain  from  the  aooth  of 
Europe  in  the  16th  century.  Its  stem  is  slender, 
cylindrical,  and  about  a  yard  hic-h  ;  it?  Ipnves 
are  alternate,  oval,  soft  m  texture,  and  curled  at 
the  edge ;  ita  llowen  are  prodooed  in  diort  do** 
ter^  have  a  email  nw  end  a  whitish-green  col- 
our, and  appear  in  July ;  and  its  fruit  droops,  | 
and  comprises  three  rough,  blackish  cells.   This  j 
plant  reeembies  the  orotona  and  some  other  of  i| 
the  euphorbiacesa  in  amd,  emetic,  and  power-  1 1 
fully  drastic  properties ;  but  it  produces  the  deep  ' 
purple  dye  called  turnsole,  and,  for  the  sake  of  1 
this,  is  cultivated  in  the  district  around  Mont- 
pelier.  Nearly  a  dozen  other  ipesiee  have  bec» 
botanically  described. 

CRUCIANELLA.    See  CRosewoRT. 

CRUCIFE&OUS  PLANTS.   A  very  extensive, 
very  important,  and  peiAwtfy  natural  ■semiitiUge  | 
of  plants,  constituting  the  class  Tetradynamia  in  \ 
the  system  of  Linnceus,  and  the  order  Cmciiene 
in  the  system  of  J  ussieu.   About  2,500  speciM  i 
laave  been  aoientificaQf  deacribed;  and  aboat  | 
800  of  these  either  grow  wild  in  Britain  or  have 
been  introduced  to  it  from  foreign  countries.  I 
Four-fifths  of  the  whole  order  are  distributod  j 
tbroi^lioat  the  temperate  regiona  of  the  worid,  1 
aad  are  impatient  alike  of  the  heat  of  thotmpiM  j 
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nnd  the  cold  of  the  arctic  zone ;  and  a  very  large 
proportion,  particularly  of  the  most  uaeful  gen- 
era, are  natives  of  the  mnanl  ootutriM  of  Ba- 
rope.  About  eight  timee  as  many  exist  in  tbe 
northern  h-  nii^phprc  as  in  th»  southern  ;  and 
about  ten  times  as  many  in  the  old  world,  inclu- 
sive of  Polynesia,  as  in  the  new.  A  few  ascend 
near  tlM  Umittof  pevpettttl  noiw ;  »Mcnidera- 

Me  niimlKT  love  only  irnstr'  and  npen  prnunds 
unvisitod  by  man  ;  and  many  range  far  and  wide 
through  the  domains  of  agriculture  either  as  use- 
fid  pbmtB  or  as  troublenrao  weeds. 

The  roots  of  almost  all  the  perennial  Bpecies 
are  thick  :  and  those  of  almost  all  the  biennial 
and  the  annual  species  axe  alender,  straight,  and 
nnfbirked.  The  stems  of  moot  are  dkhor  cylin- 
drical or  not  very  markedly  angular,  and  have  a 
ramose  conformation,  and  arc  woody  at  the  ba«e. 
The  leaves  of  all  are  simple,  and  ot  almost  ail  are 
eitlwr  ndioal  or  iltonuito;  The  flewen  of  ell 
are  without  bracts,  and  have  a  calyx  of  four  se- 
pals, and  a  corolla  of  four  petals  and  six  Btnmens ; 
and  the  claws  of  the  petals  are  long, — tbe  blades 
of  the  peteb  ere  arreagecl  eomewhirt  in  the  fom 
of  a  Maltese  cross,  and  hence  gave  to  the  order 
the  designation  of  Cnicifene  or  '  cross-bearers,' 
—and  four  of  the  stamens  are  shorter  than  the 
other  two,  end  henoe  give  to  tbe  ckse  the  name 
of  Tetradynamia.  The  fruits  are  very  various  in 
form,  yet  are  easily  classifiable  into  siliqna  and 
silioula, — Uie  former  a  linear  or  long  and  slender 
pod  eontatning  many  seeds,  and  tlie  hMer  e 
short  and  roundish  pod  containing  one  seed  or 
very  few  seeds:  and  hence  the  Linnsean  dass 
Tetradynamia  is  made  to  consist  of  two  divi- 
sions, oeOed  BHiqiUNn  and  ffiBeoloeM.  llieiinilr- 
titudinousness  ^  tfie  apecies,  and  the  doee  re- 
semblances of  very  many  of  them  to  onp  another, 
long  rendered  the  order  intractable  to  Bystemaiic 
arruigement,  and  perfectly  bewiMering  to  stu- 
dents. But  De  CandoUe  observed  certain  con- 
stant differential  charartcrs  in  the  rrritnal  rela- 
tione of  the  cotyledons  and  the  radicles;  and 
adopting  theae  as  differentia,  Inoidly  broke  up 
the  whole  assemblage  into  five  suborders.  Plants 
which  have  the  edge  of  the  cotyledon?  prc???ed 
close  to  tbe  radicle  belong  to  the  suborder  Fieu- 
roriuiesB ;  those  which  have  the  ddee  of  the  co- 
tyledons pressed  to  the  radicle  belong  to  the 
suborder  N'  torhixesB ;  those  which  have  the  co- 
tyledons incumbent  and  at  the  same  time  oondu- 
plicate,  or  half  folded  together,  belong  to  the 
suborder  OrthoplooMe;  those  wliieh  hKW  tbe 
cotyled(-ri-i  innimhrnt  and  at  the  Same  time  spi- 
rally twisted  belong  to  the  suborder  Spirolobeaa ; 
and  those  which  have  the  cotyledons  incumbent 
and  at  the  same  time  doubled  twiee  in  their 
length  belong  to  the  enhnrder  Diplecolobeac. 
The  specie:?  within  Britain  are  grouped  into  88 
genera;  and  44  of  these  genera  belong  to  the 
flntioberder, «  to  the  aeoond,  16  to  the  third, 
2  to  the  fourth,  and  3  to  the  fifth.  But  30  of  the 
Ploororhiiesi  genera  form  three  groupe,  which 


are  rcprononted  by  respf^ctively  the  wall  erc^s, 
the  alyssum,  and  the  shepherd's  pune ;  17  of  the 
NotorhisesB  genera  form  three  groups,  viiioh  are 
repreemted  by  reepeotivefy  rocket,  garden-ewii, 
and  woad  ;  and  17  of  the  Orthoplocena  genera 
form  four  groups,  which  are  represented  by  re- 
spectively cabbi^e,  cress-rocket,  radish,  and  ziUa. 

A  pungent,  volatile,  oily  principle,  wbeae  che- 
mical conctitutinn  and  character?  arc  imperfectly 
known,  more  or  less  pervades  the  sap  of  all  the 
crucifera: ;  and  when  in  excess,  renders  them 
aerid  to  the  animal  pabte,  and  violent  in  notion 
upon  the  animal, — Imt,  when  in  moderate  de- 
gree, either  from  the  constitutional  peculiarity 
of  the  plants,  or  from  the  efiects  of  cultivation, 
renders  them  piquant  and  grateful  to  the  taste, 
and  eminently  antiscorbutic  in  medicinal  effect. 
Thf^  pxistcnce  of  this  principle,  in  a  very  hot  yet 
palatable  condition,  is  familiarly  known  in  the 
ccede  of  tiie  moetard-^pfauit  and  In  tbe  wola  of 
horse-radish;  the  action  of  it,  in  an  agreeably 
piquant  manner,  gives  their  peculiar  relish  to 
the  foliage  of  the  cresses ;  $tnd  the  moderate  dif- 
tuam  and  mild  power  of  it  oeeaaion  mndi  of  tlie 
gratefulness  of  the  cruciferous  esculents,  and  ac- 
count for  the  efficiency  of  «curvy-crTn«p,  radishes, 
turnips,  and  ciie  whole  of  the  cabbage  tribe  in 
onring  or  prefenting  eearvy.  AH  emelftnoi 
plants  whidi  have  a  8U0<mlent  and  sappy  diarao- 
ter,  such  a°  tnrnipn  radishes,  and  cabbages,  are 
edible ;  and  some  which  are  disagreeably  ur  too 
violently  pungent,  ai«  eapaUe  of  being  made 
milder  by  ordinary  otiltivation  or  by  blanching. 
A  fixed  oil  occur*  in  the  seeds  of  all,  and  abounds 
in  the  seeds  of  many ;  and  this,  as  in  the  case  of 
the  rape,  the  oolia,  and  variona  othen,  oan  be 
profitably  expiemed  in  large  qnantity.  ami  ap- 
plied to  the  economical  purposes  o!  life  Some 
crudfersB,  luoh  as  the  wall-flowers,  the  candy- 
tufts, the  rookela,  and  the  stoeks,  are  among  the 
most  prominent,  beautiful,  and  odorifenevs  el 
the  hardy  planti  of  thn  flowpr-garden ;  many 
mure,  such  as  those  of  the  genera  arabis,  alys- 
sum, aubrietia,  batbaM^  hmaria,  and  edbixopet- 
alon,  are  aaborffinate  yet  important  beauties ; 
and  (<ome,  such  as  the  drabas.  the  cardamines, 
and  the  hutchinstas,  are  among  the  most  fasci- 
nating spedmoti  of  alpine  plants. 

CRUPPER.  An  appendage  to  a  saddle,  con- 
sisting of  a  roll  of  leather  placnd  bfnpath  the 
horse's  tail,  and  a  strap  of  leather  attaching  this 
to  a  buckle  on  tlie  hinder  part  of  the  saddle. 

CRUSHER.  SeeBRVisne. 

CRYPS!?.  A  p^enus  of  prasscs,  of  the  phala- 
ris  or  phleum  tribe.  Three  hardy  annual  species 
have  been  introduced  to  Britain  firom  continen- 
tal Bitrope;  but  ttegr  attain  a  heigbt  of  on^6 

or  8  inches,  and  pos^c*;?  very  little  intcrp^t.  Five 
other  species  have  been  scientihcaily  de8cril>ed. 
The  name  C'rypeis  signifies  *  hidden,'  and  alludes 
to  the  eonoeatanent  of  the  floinffB  emong  the 

leaves. 

CRYPTADfiNIA  A  small  genui  of  curious, 
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onttowatel,  Chtpe-of-Good-Hope,  eror green  nn-P 

derahrabs,  of  the  wild-olivc  tribe.  Three  specieg 
C,  imt/fora,  C.  cfrandijlora,  and  C.  ciliata,  former 
Ij  belonging  to  the  genua  Pawehua,  were  de- 
taolwd  from  that  smrat,  and  eMotod  into  tlw 
genus  Cryptadenia,  bv  Profe«Bor  Meisner.  The 
name  C^yptadeni^  alludes  to  'the  concealed 
glandB,'  which  are  situated  within  the  tube  of 
thelloirar.  C^tmifim^inMlakniixMAii^'BiMak 
80  long  ago  as  the  jear  1750,  and  has  ever  since 
been  cultivated  in  the  royal  f^ardcn  at  Kevv  ;  and 
it  poflseesee  considerable  beautj,  carries  a  profu- 
sion of  flowMB,  md  taai&Biam  •onMwhal  long  in 
bloom ;  yet  it  is  still  scarce  and  but  little  known. 
Its  stem  and  branches  have  a  twigErv  and  heath- 
like appearance,  and  rarely  attain  a  greater 
height  HbtA  8  or  9  faudiM;  lit  lenvet  am  Unetr 
and  acute ;  and  its  flowers  are  produced  ungly 
at  the  ends  of  the  numerous  little  twigs,  and  are 
pinkish-lilac  and  hypocrateriform,  each  having  a 
small  nanow  tnb^  and  a  spreading  limb  offiMir 
ovate  aente  tegments. 

CRYPTANDRA.  A  gentis  of  curious,  orna- 
mental, Australian,  evergreen  undershrubs,  of 
the  boflkUiom  tribo:  The  sweet  iemtiid-apecies, 
C.  fuavit,  waa  inlNdaMd  ficom  tha  8mn  river  in 
1344.  Its  form  is  neat ;  it^  leaves  are  small  and 
ovato-obloi^}  and  ii^  flowers  are  sm&ll,  white, 
campannlate,  and  drooping, — they  aziai  in  pro- 
fusion over  all  the  side-braadlM,— ih^  are  indi- 
vidually insignifi  :  int,  but  aggregately  conspicu- 
ous,— and  they  bloom  in  January,  and  are  as 
firagrant  as  the  fiowaia  of  hawthorn.  Five 
otbn  qiMiee  were  introduced  daring  tiia  twenty 
years  preceding  T^3R,  and  four  of  these  are  white- 
flowered  and  about  20  inches  in  height.  The 
generic  name  alludes  to  the  concealed  position  of 
the  stamens. 

j     CRYPTOaAMOUS  PLANTS,  or  CaTPTooAxiA. 

!  Plants  whose  organs  of  fructification  cannot  be 
seen  by  the  naked  eye,  or  are  otherwise  obscure 
and  *ooneMled.*  They  aie  oonteadMlaialihed 
from  phacnogaraouB  plants,  or  such  as  have  their 
organs  of  fnictifict\ti  oi\  'manifest;'  they  consti- 
tute the  lost  or  twenty-fourth  class  in  the  Lin- 
nssan  arrangement;  and  they  aie  neariy  identi- 
cal with  the  Aootyledons  and  the  Gellulares  of 
the  natural  pye^tcms  of  botany.    See  the  articles 

i  AooTTLBiK}Hous  Fj^TS  and  OsLLuiiA&ss.  The 
Cryptogaaia  am  iKitiilmted,  in  WnwHan  botany, 
into  the  nine  orders  Filioes,  Equisetacese,  Lyoo- 
podine^e,  MAmleKoesa,  Moaoi,  Hepatiom^  Algm, 
lioheues,  and  i^'ungi. 

ORYPTOBHYNOHUB.  Agenusof  ooleopter- 
ous  insects,  of  the  weevil  group.  One  of  itf  Wf^ 
cic?,  C.  Japathi,  commits  great  depredation  upon 
trees  and  osiers  in  the  south  of  England,  it  is 
nearly  half  an  inoh  long,  and  of  a  dnJl  Uaak  ool' 
oar,  with  a  band  of  white  scales  across  the  base 
and  the  apex  of  its  elytra.  It  bores  cylindrical 
holes  in  the  stems  and  the  larger  branches  of 
wiUomi  aMen,  and  ether  aqoatio  treea;  and 
Umw  hdiea  m  admit  tfaa  mdatura  of  the  attno- 
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woody  tissue,       to  occasion  the  overthrow  of 
many  trees  liv  gales  of  wind.    The  same  kind  of 
mischief  is  perpetrated  by  the  caterpillar  of  the  , 
goat  moth,  and  bj  wveial  other  lame;  and  aB  | , 
these,  on  this  acooont^  are  popolaily  dHdgnated  i 
"auger-worms." 

CUBE,  in  geometry.   A  solid  body,  consisting  i 
of      eqval  ei|QaM  iidea.  The  aofidity  of  aagr,] 
cube  is  found  by  multiplying  the  inpeifiaial  aiaa ! 
of  one  of  the  sides  by  the  heityht.  ' 

CUBE,  or  OuAic  Kuxber,  m  arithmetia  Ixm  , 
idiieh  it  pvodnoed  by  the  mnltlplioatieii  ef  a|' 
square  number  by  its  root ;  thus  64  is  a  cube ,  i 
number,  and  arises  by  muhipiying  1^  the  eqnaie !  | 
of  4,  by  the  root  4.  .j ' 

O0BB  BOOT.  A  nmnbar  or  quantity,  nUehf. 
if  muliiidiad  into  itiel^  and  then  agKin  by  the 
product  thence  arising,  gives  a  product  equal  to  1 
the  number  or  quantity  whereof  it  is  the  cube  • 
root;  aSjSiatheonberootof  6,beoaMet«ioeS)i 
are  4,  and  twice  4  are  8.  , . 

CUBEBS.    The  dried  berries  of  a  tropical ' ' 
plant,  of  the  pepper  genus, — Piper  cubtba.   This  1 
phmt  grows  in  gie«t  abnndanoe  in  Jw^  and  is  i 
also  a  native  of  Batavia,  Kepaul,  the  Ifianritiii^  | 
and  Guinea.  When  yoting,  its  branches  are  long,  i  j 
creeping,  and  stoloniferetps,  and  its  leaves  are  .  i 
abont  an  indi  and  a  half  in  length,  and  haw \\ 
footstalks  ao  long  aa  themselves ;  but  when  tHiL  j 
its  branches  arc  quadrangular  and  flexuoec.  and  i 
itB  h  aves  are  not  quite  an  inch  in  length,  and  ' 
have  channelled  footstalks  of  only  about  half  an  j 
indi  in  length.   The  berriee  grow  in  clusterB;  i 
they  are  round,  plump,  heavy,  and  n!.  nt  the  ' 
size  of  pease ;  they  have  a  grateful  Ixagroooe,  < ' 
and  an  aromatic,  pungent,  slightly  bitter  taste ;  ' 
they  poeieet  itimnlatfaig,  dinretie,  and  dightly  i 

purgative  proj>erties ;  and  they  are  u.sed  in  the 
]<]aht  as  a  spice  and  a  stomachic,  and  in  Europe  4 1 
fur  the  cure  of  venereal  diseases.  || 

CUBIT,  in  the  menearatlon  of  the  aaeienti;  j 
a  long  measure,  equal  to  the  length  of  a  man's  ; 
arm,  from  the  elbow  to  the  tip  of  the  fingers.  ] 
Doctor  Arbuthnot  makes  the  English  cubit  equal  1 
to  16  inohsB,  the  Boona  oobit  equal  to  1  feet,  | 
6'406  inches,  and  the  onUt  of  emipture  equal  to  ' 
I  foot,  9*888  inchee. 

CUCKOO.   A  genus  of  birds,  characterised  by  1 
abillof  modflvateiiae,aborttanl,andtaiIeeai-  |l 
poeed  of  ten  feathers.   The  hill  is  compressed,  j 
and  slightly  arched.    The  greater  number  of 
ipeoies  belonging  to  this  genus  are  found  on  the  .  | 
MMient  oontfaent.  Onl^  one  qpeoiea  ia  a  aatien  |  i 
of  Great  Britain,  and  wy  few  belong  to  Europe,  j 
In  America  no  tme  ctickoAg  are  found,  for  the 
genoB  eoccpm  differs  very  essentially  from  them  | 
hi  ite  baUta.  The  enokooe  are  espesUly  iaritm-  i 
guished  by  their  habit  of  laying  their  eggs  in  the  { 
nofits  of  other,  nnd  frenerally  much  smaller  birds. 
What  is  still  more  singular,  it  has  been  found,  : ! 
by  very  earefel  ebiirvitiona,  thai  the  young  I 
cvuAoo»  dkcvllly  after  bong  hatched  throwa  ant  j 
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of  the  nest  all  the  other  young  or  eggs,  and  thna 
engnMM  to  itwlf  the  wliole  pwMital  can  of  tbe 

bird  in  whoee  nest  it  has  been  lodged.  The  col- 
!  our  of  the  cuckoo*s  eggs  is  extremoly  variahlo. 
Some,  both  in  ground  and  pencilling,  verj  much 
nwmble  IIm  hwue-sparrow't;  toine  Mm  liidis> 
tinctly  covered  with  bran-coloured  spots ;  and 
others  are  marked  with  lines  of  black,  resem- 
bling in  some  measure  the  eggs  of  the  yellow- 
hanflMT.  The  oubkoo  fint  appean  ia  Snf^biKl 
about  the  17th  of  April.   Its  egg  is  not  ready 
for  incubation  sooner  than  the  middle  of  May. 
t  A  fortnight  is  taken  up  by  the  sitting  bird  in 
hatching  the  egg.  The  trird  geaerally  oentianee 
I  three  weeks  in  the  xuml^  Wiiwa  it  fliWi  The  fos- 
!  t'>r  parents  feed  it  for  moT^  than  five  weeks  after 
j  t  ;is  period ;  so  that,  if  the  cuckoo  took  care  of 
I  Ita  own  eggs  and  young,  the  newly-hatched  hifd 
would  not  be  fit  to  provide  for  itself  before  its 
pTTont  would  be  instinctively  directed  to  seek  a 
'  uew  reeideace,  and  be  thus  compelled  to  abandon 
its  young  one ;  for  the  old  eaekooa  take  their 
final  leave  before  the  first  week  in  July.  The 
young  cuckoofl  forsake  the  nest  as  soon  as  fuUy 
I  fledged,  and  capable  of  providing  for  themselvea. 
Th<&  nigfations  ftom  Burope  aim  thought  to  be 
chiedy  directed  towards  Africa;  theuoe  they  xe- 
gularly  return  with  the  spring. 

CUCKOO  -  FLO  W£R»  —  botaaioalljr  Lj/ehnu 
FU>$-etmdi,  A  beantifoflj-floweriag,  indigeoooi, 
perennial-rooted,  herbaceous  plant,  of  the  carna- 
tion tribe.  It  grows  wild  in  the  moist  meadows 
of  both  England  and -Scotland;  and  has  a  con- 
rideraUe  roeomblance  to  rose-oampion.  Ite  stem 
is  usually  about  20  inches  high ;  and  its  flowers 
are  pink -coloured,  and  bloom  from  June  till  iSf^p- 
tember.  A  very  handsome  variety  of  it,  with 
double  flowers,  and  <mly  aboat  a  foot  high,  oc- 
curs in  b<^,  and  is  worthy  of  a  {dace  in  gardens. 

CUCKOO-FLOWER  (Meadow),— botanicaUy 
Cardamine  Praterms.  A  handsomely -flowering, 
indigenous,  perennial-rooted,  herbaceous  plant, 
of  tike  ladj's-smook  geniu^  and  omoiferous  order. 
It^  PtcTTi  is  thict,  firm,  and  about  a  f"Ot  hi^'h  ; 
its  radical  leaves  are  uhi^i^ed  and  spreading;  its 
st«m-IeavM  are  small  and  single ;  and  its  flowers 
grow  fB  lltfla  cineten,  aia  laigo  fai  tiae,  have 
white  and  red  colours,  and  bloom  in  April  and 
May.  Two  double-flowered  varieties,  the  one 
witii  white  flowers  and  the  other  with  red  flow- 
«ra,  have  long  been  cultivated  in  noiat  diady 
borders  of  the  flower-garden.  The  fresh  leaves 
of  the  meadow  cuckoo-flower  are  Rometimcs  used 
as  spring  salads ;  and,  in  common  with  all  otiier 
odihte  craelftnB)  hania  antiioocbntie  ptepefliai* 
Bxpissations  and  infusions  of  the  leaves  were 
formerly  regarded  as  efllicient  medicines  in  epi- 
lepsy, spasmodic  aflections,  and  diseases  of  the 
urinary  organs ;  hat  tiMj  haw  loil  aoariy  all 
their  medicinal  ham. 

CUCUBALU8.  SeeCAHPioN. 
CUCUMBER)— botanically  Cutfumu.  A  genus 
ef  ttaaUng  annual  phmts,  of  the  fooid  taiba.  It 


is  distinguished  from  other  genera  of  Cacurbita- 
OM  by  tha  three  Uriek  split  stigmaa  ef  ita  fioweia, 

and  by  the  thin  margin  of  its  seeds.  The  fruit 
of  all  its  species  is  pulpy  and  many-seeded,  and  is 
divided,  during  its  early  state,  into  three  or  six 
edk.  AH  tha  apaoiM  arc  esotiai,  and  in  aimw 
degree  tender;  and  upwards  of  twenty  have  been 
intrriduced  to  Britain,  while  Several  more  have 
been  scientiticaUy  described. 

Two  of  the  prindpal  spedea  tana  the  topioa  of 
our  arliQlM  CbiocTirTH  and  Mblom. — ^The  citrul, 
pastequc,  or  water-melon,  Cnrmnis  citrullvt,  was 
introduced  to  Britain  toward  the  dose  of  the 
16lh  oentury.  Ita  item  ia  nanailjr  about  two  or 
three  yards  long ;  its  leavaa  are  deeply  out  and 
gashed  into  loV>e!i  and  segments;  and  its  fruit  is 
round,  has  a  spotted  rind,  and  consists  of  a  cold, 
watery,  pinkish  vt  whita  pulpy  containing  a  nnm- 
ber  of  black  seeds.  This  ^Mies,  on  account  of 
the  juiciness  and  coolinfr  properties  of  its  fruit, 
is  very  extensivdy  cultivated  in  most  of  the  hot 
ooanteiea  of  the  northern  hendqthavB,  whattier 
in  Ana,  Europe,  Africa,  or  America;  hat  It  has 
not  sufficient  delicacy  of  flavour  to  recommend 
it  for  cultivation  in  the  gardens  of  the  cooler 
parte  of  ^e  world. 

The  muricate  OUOttmbar,  Cueumit  murieatus,  is 
a  native  of  India,  and  wns  introduced  to  Britain 
in  1817.  Its  stem  usually  attains  about  two- 
thirds  of  the  length  of  tibat  of  tha  dtrol;  and  ita 
fructification  has  a  later  habit  of  maturing.  Its 
fruit  is  extensively  used  hy  the  pcnpL>  of  India 
for  curries  and  other  dishes. — The  dudaim,  or 
applsHshaped  oacmnber,  or  Queen  Anne*s  pooket- 
mdoo,  Cttcumis  dudaim,  is  a  native  of  the  Le- 
vant, and  was  introduced  to  Britain  about  the 
beginning  of  the  18th  century.  But  though 
sometimes  grown  in  British  gardens,  it  is  re- 
garded as  a  mere  oarioiity.^The  Jamaica  cu- 

ctiniher,  ^'j/r^/m ja^naic'ensi^,  was  introduced  to 
Britain  from  Jamaica,  upwards  of  20  years  ago, 
and  IS  a  cultivated  species. — The  acute-angled 
ooopniher,  Oitamii  awrtaiiyiilw^liaaanangidarly- 
shaped  fruit,  and  is  cultivated  in  India,  but  does 
not  seem  to  have  been  introduced  to  Britain. 
The  liindo(^  regard  ic  as  a  f&vourite  and  very 
wholeioaM  pot  ng etahia,  and  drees  it  In  vatioqa 
ways. — The  tuberous  cucumber,  Cvar.r.^^  tuhtr- 
onu,  is  also  cultivated  in  India,  but  has  not  been 
introduced  to  Britain.  Only  the  common  people 
among  tiia  Hindooa  nliah  %  and  thagr  draa  it 
prindpally  in  the  form  of  curry. 

A  species  called  the  most  useful,  Cvcumu  vttl- 
iMimuty  occurs  wild  in  the  higher  arable  districts 
of  India,  and  la  axteoiiniy  enlMad  hf  tlw 
Hindoos.  Iti  stems  are  exactly  like  thcee  of  the 
spedes  commonly  cultivated  in  Britain,  but  not 
so  extennve ;  its  leaves,  in  gmerai,  are  more  or 
1««  five^obad;  the  laigMtaf  tha  lohea  are  ganar- 
ally  about  six  inchce  long  and  dx  inchce  broad; 
and  its  fruit,  when  young,  is  oblong,  downy,  and 
clouded  with  difierent  hues  of  green,  and  when 
ripe,  is  perfectly  oval,  Ywy  flnooth,  ntri«gatad 
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witt  dSflSnwt  kilts  of  jfOmfw^  ud  Amu  four  to 
dz  iaditt  in  longth,  and  firaoi  three  to  four 
inches  in  breadth.  This,"  says  a  adcntific  ol>- 
•orrer,  **  ^ppean  to  me  to  be  by  far  the  most 
anlU  wpodm  of  oaoumit  fhai  I  know.  Whoa 
little  more  than  one-half  grown,  the  fruits  are 
oblong  and  a  little  downy ;  in  this  statf ,  thry  are 
^okled.  When  ripe,  they  are  about  aa  large  as 
AH  oitri«h*8  egg,  smooth  moA  yellow ;  nHhen  cut, 
they  have  much  the  flarour  of  the  melon,  and 
will  keep  for  several  months  if  carpfully  gathered 
without  being  bruised,  and  hung  up ;  they  are 
abo  in  this  state  sfttm  nw,  and  unidi  nmA  in 


long  green  prickly,  ih«  nest  long  green  prisUy, 
the  white  Datdi  prickly,  the  early  African,  the 

long  smooth  green  Turkey,  the  long  white  Tur- 
key,  the  early  green  cluster,  the  large  smooth 
grestt  Bonieo,  tl»  Burivi*  the  Kepanl,  the  eeailf , 
the  large  white  boanaoil,  the  black-epined  loag 

prickly,  the  Lon^ord.  the  pnnkc.  the  fltit*»*i  Chi- 
nese, and  some  quite  or  oomparatiTeiy  recent  sorts 
with  Sttoh  magniloqueiit  deaigiiatioaB  as  *  beroos* 
and '  Tietoriea.'  The  early  short  prickly  has  fruit 

of  about  four  inches  in  length,  nnd  is  the  hnriiif"** 
of  all  the  varieties,  and  both  a  rapid  growfr  and 
averyabondant  bMnr;  aid  ft  ii  very  frequently 


curriee  bj  the  neftiTes.  The  seeds,  like  those  of  selected  for  an  eariycrop.  The  early  long  prickly 


othpr  mciirhitacwns  fniits,  contain  much  fnri 
naoeous  matter  blended  with  a  large  portion  of 
mud  oiL  The  afttivii  diy  end  grind  tibem  into 
a  meal,  nhiah  thef  employ  as  an  article  of  diet ; 
they  ril?o  pxpre^s  a  mild  oil  from  them,  which 
they  use  in  food  and  to  bum  in  their  lamps. 
Ezperienoe,  ee  wdl  ae  analogy,  proves  these 
seeds  to  be  h$(^ao<irishing,  and  well  deserving 
of  n  more  extensive  culture  thnn  is  bestowed  on 
them  at  present.  The  powder  of  the  toasted 
seeds,  mixed  with  sugar,  is  said  to  be  a  powerful 
dlunilie^  end  eenrieeaUe  la  promotii^  the  pae- 
Kige  of  sand  or  gravel.  As  far  as  my  observation 
and  information  go,  their  cnltivation  in  chiefly 
confined  to  the  Guntoor  Circar,  where  the  seeds 
Ibvm  a  eonsidsenble  branoh  ef  eoHmeroe.  Th^ 
are  mi  sod  with  those  ot  ITolau  Sorqhim  or  some 
other  of  the  large  culmiferous  tribe,  and  mwn 
together ;  these  i^nts  run  on  the  surface  of  the 
earth,  and  help  to  shade  then  from  the  eon,  so 
that  they  mutually  help  each  other.  The  cir- 
cumstnnce  of  the  fruit  keeping  well  for  several 
months  if  carefully  gathered  and  suspended,  ren- 
deie  it  a  vefj  eaodlent  aartide  to  oany  to  eea 
during  long  voyages.*' 

The  species  of  cucumber  commonly  cultivated 
in  Britain,  CueumU  taiimu,  was  introduced  from 
India  in  the  bttter  part  of  the  16th  eentory,  but 
is  not  known  to  grow  anywhere  in  a  wild  condi- 
tion. It  prodnccf!  its  fruit  on  long  trailing  and 
dimbing  shoots ;  and  is  ooltivated  in  frames, 
nader  hand-glasses,  or  in  the  open  ground,  ao- 
oording  to  the  season  of  the  year  and  the  tem- 
prratnro  of  the  situation.  It  is  noted  for  the 
abuodanoe  of  the  production  of  its  fhut}  and 
though  a  VNy  tendw  nmnial,  of  hut  a  hw  montiis' 
duration,  it  eaailf  admite  of  snoh  succession  tts 
shall  pror^Tice  a  constant  scries  of  frefih  fruit 
throughout  the  year.  Its  fruit  is  eaten  in  a 
green  or  unripe  state,  both  es  a  salad  and  as  a 
pieUe;  and  has  long  been  a  ealjjeet  ef  exoeseive 
amntctir^hip  with  both  the  p^nTirmnnrl  rind  the 
gardener.  Jklany  varieties  of  it  arc  in  cultiva- 
tion ;  and  good  new  ones  are  from  time  to  time 
obtained  by  hybri^ng ,  end  paUbiMd  witii  the 
same  kind  of  pomp  in  both  name  nnd  manner  :\s 
new  varieties  of  dahlias,  caioeolariaA,  and  other 
popular  flowcoring-plants.  Some  of  the  chief  va- 
rietiee  iM  the  eei^f  eholi  green  priekly,  the  eaily 


prnrliicr^  fniit  of  nhoTit  Tiino  inchps  in  Ipnpth.  [ 
has  hardy  habits,  and  is  an  abundant  bearer,  but  ! 
advanoee  somewhat  dowly  to  maturity ;  and  It  ie  | 
often  selected  for  a  miun  crop.         most  long 
green  pricVly  has  frtiit  of  about  ten  inch-:-?  in  ' 
length,  and  is  hardy  in  habit  and  a  good  bearer. 
The  white  Dutch  prickly  has  fruit  of  about  six 
inohee  in  l^gth,  snd  of  a  peculiar  yet  agreeable 
f^nvmtr;  and  it       n  mpid  bcnror.     Thp  ear!T 
green  cluster  has  the  characteristics  of  growing 
in  a  compact  manner  and  producing  its  friiit  in 
daeters,  and  ii^  in  oonesqneaoe,  well  adapted  fcr  \ 
growth  beneath  hand-gl-wses    The  HiiFsian  ex- 
cels in  the  production  of  the  small  and  fioely- 
piokling  kinds  of  cucumbers  commonly  called  ger- 
Une;  and  the  luse  White  benneni],  in  the  pee- 
duction  of  a  fruit  well  adapted  for  stewing.  The 
Tjon£»ford  and  some  of  the  other  varieties  are  re- 
markable chiefly  for  the  great  aize  <^  their  fruit; 
end  eeme  of  the  mom  leeent  tnrisliee,  *  the  ipie* 
tories  *  and  '  the  heroes,'  profess,  if  very  techni- 
cally cultivated,  to  combine  trreat  sire  with  very 
superior  flavour.   The  fruit  of  the  Nepeul  is 
sometimee  dgfat  inohse  in  fiameter,  neailjn  iiMt 
and  a  half  in  length,  and  about  twelve  poundb  in 
weight ;  and  the  fniit  of  the  snake,  though  roro- 
paratively  small  in  diameter,  attains  the  extra- 
ordinary length  ef  eevamt  M. 

The  cultivation  of  the  eoonmber,  in  a  general 
manner,  is  understood  by  every  gardener,  and,  in 
nicety  of  detail,  is  the  subject  of  a  vast  amount 
of  difltarent  and  antagonist  opiniea.  Ss  weik% 
entirely  on  tlm  enoomber,  and  written  by  six  dl^ 
ferent  authors,  were  published  during       twr.  or 
three  years  preceding  1843;  all  ordinary  books 
on  gardening  say  quite  enon^  en  tiie  edltject ; 
and  some  of  the  horticultural  periodically  pnHi- 
rnlarlv  tho  Oardcner's  Onrrtte,  contain  a*  many 
discussions  on  it  as  might  serve  for  all  the  plante 
of  the  garden.  We  shall  WMmij  iniicnte  the 
outline  pf  the  gwenl  onltne^  and  then  quote  a 
brief  sentence  or  two  from  the  tri?atiie  .  f  yir. 
AUen. — Tho  seed  employed  ehouid  be  between 
two  and  four  years  old.  8u  wmgt  shoold  be  male 
on  well>piepned  hotbede  from  January  or  Feb- 
ruary ti'I  June  :  and,  on  verv  fine,  fre^h.  friable 
^il  in  the  open  ground,  such  as  the  top-spot  o* 
a  pasture  sfnmMl  ont  and  prepared  n 
theehdlvefa  ~ 
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I  the  end  of  May  or  in  the  earij  put  of  June. 
!  The  occasional  protection  of  fraraee  and  glasses 
shouM     cnntinued  beyond  the  middle  of  June, 
I  over  the  later  spring  crops,  in  order  to  extend  the 
regular  suocessional  supply  of  fruit  throughout 
the  sammer.   A  tnaximam  of  heat  with  protec- 
tion from  the  direct  play  of  the  sun's  rays  should 
b  -  studied  in  the  selection  of  the  border  for  the 
open -ground  sowings.    The  influence  of  oold 
damp  aighta  and  of  autumiial  afcroog  dews  and 
heavy  rains  will  arrest  the  growth  of  the  later 
open-ground  crops  about  the  middle  of  R^^ptem-  [ 
ber;  and  the  protection  of  frames  and  glasses 
ahonM  tliea  be  givrnk  to  avert  the  effeete  of  fjfie 
inclemency  of  the  weather,  and  a  small  lining  of 
warm  litter  should  be  laid  round  the  outside  of 
the  beds  to  produce  the  eliminated  heat  of  fer- 
niMitatioii.  The  ttmoapheie  in  whioh  cnoiiBibm 
are  grown,  whether  in  a  frame,  under  a  hand- 
glass, or  beneath  a  8hadin?T  in  the  open  ground, 
ought  to  be  warm,  damp,  and  free  from  the  eva- 
porating and  dieniica]  aotion  of  diieot  eiunhliie. 
The  play  of  calorific  light  upon  anj  plants  rtima- 
lates  the  formation  of  whatever  secretions  are  na- 
tural to  them,  and  as  the  natural  secretions  of 
the  dnownber  fruit  are  bitter  and  oomolidating, 
the  effaeft  of  a  play  of  sunshine  upon  them  while 
th'«7  aro  cTowing,  is  to  destroy  both  their  delicacy 
of  tiavour  and  their  soft,  suooalentj  grateful 
ieaUneie  of  teitiiie^  Henoe  the  naaon  why 
enoambers  grown  dnring  the  daifc  nd  cloudy 
part  of  the  year  are  frequently  snperior  to  aneh 
as  are  grown  in  summer. 

When  the  bed,**  aaya  Mr.  Allen,  **vb  nearly 
level  by  the  repeated  application  of  fresh  mould, 
and  the  plants  begin  to  send  forth  tlii  ir  runners, 
with  your  finger  and  thumb  clear  them  nearly  of 
all  fiilee  or  male  blossoms,  and  rub  out  every  other 
eye  in  each  ranner ;  those  eyes  whieh  are  left 
will  break  out  amazingly  strong,  and  grow  very 
fast,  their  leaves  become  a  tremendous  size,  and 
when  fruit  appears,  it  will  in  the  first  instance 
be  mneh  finer  than  by  any  other  ^yrten.  I  hai« 
very  often  hmi  thorn  three  inches  and  a  half  be-  ' 
fore  the  blossoiu  is  expanded.  By  the  repetition 
(if  this  mode  of  culture,  as  the  plants  advance  in 
iprowth,  they  wlU  never  be  in  ao  onmded  a  atate 
is  to  require  the  aid  of  a  pruning-knife.  *  * 
We  fill  know  that  cncurabcrs  arc  not  grown  to 
:he  length  of  20  or  30  inches  at  Christmaa  time ; 
bat  in  the  spring,  say  April  or  May,  if  a  bfaee  ia 
*equired  for  a  particular  purpose,  they  may  be 
>btainf»d  with  an  addition  to  the  treatment  be- 
bre  spoken  of.  I  need  not  state  that  the  plants 
tt  this  aeasoa  an  very  strong,  tiie  inlhnt  froit  of 
inusuai  sixe,  and  may  be  made  to  travel  at  an 
)xtraordinary  pace,  as  much  as  two  inches  in  six 
koun,  14  inches  in  three  days,  and  to  perfection 
if  27  indies  lei^,  in  eight  days  from  their  being 
et.  ♦  *  If  any  firuit  should  offer  symptoms 
■  f  being  bent,  thoy  should  be  put  in  the  right 
>ath  in  the  tullowing  manner :  when  they  have 
teen  aet  font  days,  in  the  ndddle  of  the  day,  or 
I. 
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when  the  heat  is  at  the  highest  degree,  is  the 
best  time  to  peifonn  this  operatioo,  as  in  the 

morning  the  fruit  will  be  found  quite  stiff  and 
brittle ;  but  when  the  sun  has  acted  upon  the 
plants,  and  the  fruit  warmed  through,  it  will,  at 
this age^  bend  Bke  leather;  yon  nuy  pat  It  into 
any  position  you  please,  or  pull  it  out  half  an 
inch  occasionally  ;  lay  it  on  a  strip  of  glass,  and 
with  three  pieces  of  stick,  one  at  each  end  of  the 
frnit  and  one  in  tiie  mid^  witii  a  pieee  ef  list 
between  the  fruit  and  the  stick  to  prevent  its 
[  being  marked ;  it  is  better  than  a  trou  ph  or  cylin- 
der, as  it  is  not  confined ;  the  colour  will  remain 
very  green.**-^jllllSn»*«  fVtofte  en  (As  €fmmiiir^ 
TheOardener't  Oatette. — Mam. — Miller. — Lovdon. 
~Johnson,-^Miueitm  Rmtiemm,'~-Peim$  Ctfcbh 
pcedia. 

CnOUMBBB-TRBS.  See  PBiLavBtran. 

CUCUMIS.  See  CfccPMBSlt 
OUCURBITA.  SeeGouan. 
CUP.  The  food  which  is  brought  up  from  the 
first  stomaoh,  reohewed,  and  sent  down  to  the 
seoond  stomaoh,  by  ruminating  animals.  Chew- 
ing the  cud  is  the  popular  phrase  for  rumination. 
The  loss  of  oud,  or  c^ising  to  ruminate,  is  a  symp- 
tom of  inflammatory  disoases  and  of  genend  de- 
biUty. 

CUDBEAR,  —  botanicr\ny  Lraniora  Tnrffrrfa. 
A  species  of  the  coenotbaiamous  tribe  ot  lichens. 
The  genus  LeoHioia,  to  whioh  it  belongs,  com- 
prises about  60  known  British  and  be* 
tween  30  and  40  dcfrriVied  species  of  ofhor  coun- 
tries. Its  name  signifies  a  basin,  and  alludes  to 
the  shidd-like  fbnn  of  its  fru<^eati<m.  Its 
plants  are  spreading  and  omstaeeeitB,  and  ekasfy 

adhere  to  the  substance^  on  which  they  grow  ; 
and  its  apothecia  is  thick  and  presses  on  the 
crust  with  a  plain  convex  coioured  disc.  The 
oadbsar  speoies  is  about  two  Inches  high,  and 
frrmvs  at  all  seasons  of  the  year  on  srrcvish  rocVa. 
Its  crust  exhibits  a  profusion  of  tartar  like  gran- 
ules ;  its  fructification  ia  scattered ;  and  its  disc 
isflesb'eoloQredandalittlewiinUed.  Klsez- 
'  tcnsively  employed,  particularly  in  some  of  the 
manufactories  of  Glasgow,  for  dyeini':  a  ymrpie 
colour ;  it  was  formerly  obtained  in  large  quanti- 
tiea  flram  some  ef  the  rooky  dhrtiiols  of  the  8eol- 
tish  Highlands;  and  it  is  now  extensively  im- 
ported from  Norway,  Reveral  other  species  of 
Lecanora,  particularly  L.  pertUtu,  and  L.  cande- 
iari9t$atB  also  osed,  thengh  to  a  te  lem  extent 
than  cudbear,  for  dyeing. 

CUDWEED,  — botanioally  Onaphalitm  Ger- 
manievm.  A  curious  annual  weed,  of  the  thistle 
division  of  OomporftSBk  It  was  called  by  LinnsBos 
FHago  Germanim.  It  grows  in  sandy  fields  of 
both  England  and  Scotland.  Its  stem  ia  white, 
sleuder,  and  from  8  to  12  inches  high ;  its  herb- 
age is  cottony ;  and  its  flowen  have  a  yellowldi' 
brown  colour,  and  appear  frun  June  tOl  August. 
Tt  was  formerly  regarded  as  medicinal ;  and  it  is 
still  sometimes  used  by  the  peasantry  to  Uy 
among  linen  for  pieterving  them  from  molha. 
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CULM. 


CUNONIA. 


Some  oUiM  Inffigenoas  speoiM  of  fhe  old,  mulki- 

tudinrtii?;  pf.Tiu^  ^nnphalium  oOOMliOIMllyiihftntlld 
popular  name  uf  cudweod. 

CULM.  The  stem  of  a  grass,  of  a  Bcitamineous 
pfauity  or  of  any  other  Und  of  phot  whioh,  Whon 
cut  and  dried,  Tipld.^  straw  or  haulm.  A  culm  18 
tubular  or  hollow,  and  has  a  serief  of  knots  or 
joints  i  and  at  each  joint,  in  most  imtauces,  is  a 
lingls,  narrow,  long,  duunMpoiBtod  leaf. 

CULMIFER0U8  PLANTS.  Plants  whose  8ten)8 
are  culms.  The  chief  «i»^w»fl*>«  of  them  are  the 
cereal  graaeee. 

CULTIYATIOK.  ThsworUiigaiidiiDpnyviiig 
of  the  soil  by  tillage,  weeding,  manuring,  and 
other  procerees,  Its  object  i?  to  obtain  an  ab- 
normal deTelopment  and  production  uf  plants,  or 
of  parts  of  plinH  wed  for  the  purpoMO  of  food, 
indostry,  or  human  enjoyment ;  and  the  plwta 
with  which  it  deals  are  called  cultivated  planta, 
and  oontradiatinguiahed  by  it  from  wild  plants. 

CDI/IIYATOIL  Abj  hone-hoeing  implement, 
boieqieoiallytiMgniUMr.  8o6theartkdAGRV»> 

BER. 

CUMIN, — ^botanioallj  CiMMiUMn.  A  hardy,  an- 
BOi^  nedidnal  plant,  <if  Am  vmbelBjlBroiia  fiuiuly . 
It  OOBllitntat  a  genus  of  itoelf,  and  takes  for  its 

Bpecific  namo  C3'minum.  It  is  a  nntive  of  Egypt, 
and  was  introduced  thence  to  Britain  toward  the 
dote  €i  tho  10feh  OMitaiy.  Its  item  »  dsnder, 
round,  hmiehiQg,  and  AeqnenUy  procumbent ; 
its  leaves  are  linear,  narrow-pointed,  and  of  a 
deep  green  colour;  its  flowers  are  produced  in 
nnmerous,  four-rayed  umbels,  have  a  white  col- 
our, and  appear  in  Jane  and  July ;  and  its  seeds 
are  oblong,  strintel,  and  of  a  pale  brown  caloTir, 
and  are  produced  in  twos,  which  are  united  to 
each  other  on  their  flat  sides.  The  seeds  have  a 
peculiar  Strang  odour,  and  a  warm,  bitteridi,  vxtr 

pleasant  tarte;  they  pokhpf^b  carminative  and  tonic 
properties;  and  they  are  used  in  niedicine  as  aa 
external  stimulant,  and  in  the  arts  for  iiavouring 
the  spirits  of  the  distillsiy.  Tho  plant  it  exten- 
sively cultivated  in  Malta,  Sicily,  Holland,  Ger- 
many, and  Hume  othor  European  cmintries  :  and 
it  serves  the  same  purposes  throughout  the  north- 
west of  Borops  wtdoh  are  served  bj  earaway  ai^ 
coriander  in  Britain.  It  requires  a  rich  soil,  and 
is  rather  late  in  ripening  its  seeds ;  m  that  it  is 
iU-soited  to  field  husbandly  in  any  part  of  Bri- 
tain eaoept  eome  of  the  beethods  in  the  Bonth  of 
England.  In  Germany,  it  is  nther  sown  broad- 
cast among  spring-corn,  or  transplanted  into  rows 
alternately  with  cabbages,  beet,  or  parsnip.  * 

OUHIN  (Bjjmabd),— botsnioslly  Lc^foeia.  A 
curious,  hardy,  annual  plant,  of  the  umbelliferous 
fitmily.  It  ^Munds  in  Provence  and  in  Rome 
other  districts  near  the  Mediterranean;  and  it  was 
introdnoed  to  Britain  from  the  Levant  nhont  the 
middle  of  the  1 7th  eentoiy.  Its  stem  grom  about 
a  foot  high ;  its  leaves  resemble  those  of  honey- 
wort  ;  and  its  flowers  have  a  greenish-yellow  ooi- 
onr,  and  grow  in  spherioal  heads  at  the  extremity 
of  the  dmots^  and  appear  in  June  and  July.  Its 


popuhr  name  is  rather  a  mieaomer ;  yet  ia  al* 
most  the  only  thing  which  reoommends  it  to  po- 
pular notice. 

CUMMIN6IA.  A  genus  of  superbly-flowering. 
boOMNUhrooted,  Cfluliaa  plaata.  of  the  asphedd 
tribe.  The  campanulate  species,  C.  eampamitata, 
was  introduced  to  Britain  about  twenty-three 
years  ago ;  but  is  r^arded  by  some  botanists  as 
a  Oonantheim.  Ite  leaves  are  gns^;  ito  stem 
grows  to  the  height  of  nine  or  ten  inches ;  and 
its  flowers  have  an  elegantly  bell-ahaf>ed  form 
and  a  beautiful  blue  colour,  and  bloom  from  July 
tiU  November. — Two  vwy  han«ieosne^  winter- 
flowering  species,  of  about  the  same  height  of 
st^m  and  with  the  mme  general  colour  of  flower 
as  the  preceding,  C.  tendia  and  C.  trimaculatOy 
were  hrtrodueed  In  1889. 

CUNNINGHAMIA.  A  very  beautiful  and 
nearly  hardy,  evergreen,  ornamental  tree,  of  the 
coniferous  family.  It  is  a  native  of  China,  and 
waelntrodueed  to  Britain  In  1804.  Itfiweishes 
an  awkward  instance  of  the  want  of  proper  un- 
derstanding among  botanists  in  adjusting  the 
nomenclature  of  their  science ;  for  it  figures  w 
rioody  as  Pimiu  Ismsolafa,  Bdis  JtModi/olia,  Afh 
racaria  lanceolata,  Cunning/uuda  &umm$f  and 
Cvvni-nQhamia  lanceolata ;  but  it  may  now  be  re- 
garded as  having  chosen  the  last  of  these  names, 
and  as  constituting  a  genus  of  UmUI  Ite  stsm 
usually  attains  a  height  of  about  90  feet;  its 
branches,  foliage,  and  genera!  appeamnre,  closely 
resemble  those  of  the  altingia  division  of  the  aa- 
racarias ;  and  its  leaves  are  knoeolatei,  stiff,  and 
pungent,  and,  In  the  mature  yeaxe  of  the  plant, 
collect  into  cmp.^.  It  clnsply  approaches  the 
Norfolk- Island  pine  in  aupereminence  of  dendri- 
tio  beauty ;  and,  in  spite  of  much  difficulty  of  pro- 
pagation and  seme  tenderness  of  habit,  has  al- 
ready found  its  way  into  very  numerous  British 
collections,  it  requires  a  light  soil,  and  succeeds 
in  the  open  air,  not  only  in  the  south  of  England, 
but  in  didteTCd  dtnations  in  the  'vidnity  of 
Edinburgh.  The  grand  difficulty  in  propagating 
it  is  to  make  it  throw  up  a  viprnrous  leader,  or 
to  assume  the  habit  of  a  tree,  from  a  rooted 
outtittg;  but  tide  dUBeulty  can,  in  «vei7  cassk 
be  overcome.  Its  shoots,  as  soon  as  it  is  well 
established,  should  be  bent  into  horizontal  p^^i- 
tion,  and  fastened  down  with  p^ ;  and  ii  tut 
lea^iKg  shoot  whioh  then  ariaee  should,  allsr  a 
year  or  two,  relax  its  upward  growth  and  become 
bushy,  it  also  must  be  bent  down  and  confined 
with  pegs ;  and  by  this  management  a  good  staa> 
shoot  is  osrtein  to  be  obtained. 

OUKQNIA.  A  genus  of  plants  constituting  the 
type  of  the  natural  order  Ounoniapese.  This 
order  was  formerly  included  in  the  Saxi&agess; 
and  its  lloiren  have  the  sane  conatraetion  as 
those  of  tim  fiaxiftigBSi^  bni^  inatetd  of  being 
loosely  arranged,  are  either  racemose  or  di  n?r^T 
spiked.  Its  leaves  are  opposite  and,  in  most  m- 
itanoes,  pinnated ;  and  the  oohmr  of  its  r 
either  red  er  whiter   It  censiste  of 
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thnlM,  lad  belongt  prindpaQy  to  Sofatbeni 

Africa  and  the  warmer  parts  of  South  Amer- 
ica. The  bark  of  some  of  its  epecies  pos- 
seases  much  tannin  and  is  very  astringent.  Hot 
mm  than  sboat  ft  doMD  ipedw  havB  bean  in- 
troduced to  BiitMn;  wnd  these  are  dkliibuted 
among  the  genera  ounonia,  callicomii,  cemtope- 
talam,  bauera,  and  weinmannia.  Unij  one  spe- 
dM  of  tiie  gokits  oanonia,  C.  capensu,  is  loiown 
in  the  gardens  of  Britain ;  and  this  is  an  orna- 
mental, evergreen,  white-flowering,  Oape-of-Oood- 
Hope  tree,  of  naturally  about  S5  feet  in  height. 

OUPANIA.  A  genva  of  beavtifbl,  evergreen, 
tropical  ahrubs  and  trees,  of  the  soap-berry  tribe. 

Seven  or  eight  ?p"Cu»8  have  bepn  introducer^  to 

the  botboaaes  of  Britain,  from  Mexico  and  both 
of  ^  iBdlea;  and  about  aa  many  more  have 
been  aoiantifioally  deaeribed.  The  introduced 
species  carry  white  flower%  and  vaiy  in  height 
from  two  to  eight  yards. 

OUPHBA.  A  genus  of  very  beautiful  exotic 
plants,  of  the  salicaria  tribe.  Upwards  of  a  dozen 
Fppciee  have  been  introduced  to  Britiah  gardens 
and  nearly  a  score  of  additional  species  have  been 
botanically  described.  Five  of  the  introduced 
•paeies  are  half-haxdy  aaunals;  and  most  of  the 
others  are  hothouse,  evergreen  undershnibs.  The 
flower  of  each  species  is  very  irregular  in  con 
figuration,  and  has  a  spur  or  protuberance  at  the 
posterior  base  of  the  oalyx;  and  the  wed- vessel 
is  correspondingly  curious.  —  The  lance -leaved 
species,  €.  lanceolata,  is  a  native  of  Mexico,  and 
was  introduced  to  Britain  in  1796,  and,  after  be- 
oomingloat,  was  recently  reintrodnoed.  Itaxoot 
it  annual  or  biennial ;  its  stem  is  create  o^indii- 
cal,  branching,  and  purple ;  its  leaves  ar«^  oppo- 
site, lanceolate,  obtuse,  entire,  and  two  inches 
long;  and  its  flowers  are  soUtary  and  pedonea- 
late,  and  liave  an  imposing  appearance  and  a 
beautifti!  purple  violet  cf  tlour. — and  each  has  four 
petals  at  top  like  a  pansy,  and  four  small  ones  at 
bottoin.  The  whole  pknt  is  profosely  clothed 
with  soft  clammy  purple  hairs,  and  emits  a  pow- 
erful balftamic  odour.  It  was  formerly  treated  as 
a  stove  plant,  but  it  now  grows  and  mature  its 
~  I  in  die  open  border^The  Tsrjdammy  spe- 
C.  titcodmimay  is  a  purple-flowered  annual, 
of  about  a  foot  in  height,  introduced  from  Amer- 
ica, seventy  years  ago.  The  procumbent  species, 
C.  procumbent,  is  a  pale-purple-flowered  annual 
of  nboitt  a  foot  in  height,  intxodaoed  ftom  Mexico 
in  1816.  The  silrnr  like  species,  C.  silenoidety  is 
a  bluish- flowered  annual,  of  about  two  feet  in 
height,  introduced  in  1836. — ^Thc  iiairy  species, 
C  nH^MMOtit  anoat-groiringstoTe  pluit,  Intro- 
duced in  1844.  Its  leaves  are  oval  heart-shaped, 
and  of  a  livoly  green  colour ;  and  its  flowers  arc 
tubular, — and  when  grown  in  a  stove  are  yellow- 
laiv— bat  when  grown  in  n  cooler  temperature, 
are  vermilion-oolourcd  on  the  expoicd  side^  and 
yellow  beneath. 

CUPRESSUS.  SeeCxPEBSs. 
OU&AOUA  See  IimiAir  OoB*. 


OUSK  A  diseasa  in  theiimho  of  the  horse. 

It  consists  in  an  extension  of  the  ligaments  of 
the  hock;  it  sometimes  is  partly  or  perhaps 
wholly  occasioned  by  the  kind  of  distortion  or 
malftfrmation  in  the  Bmbs  popdarfy  teemed 
"sickle  hams;** but  it  is  more  frequently  caused 
by  violent  jerking  of  the  ligaments  of  the  hock, 
or  of  the  sheath  of  the  tendons  passing  down- 
ward from  them,  in  leaping,  rearing,  kicking,  or 
sudden  and  excessive  straining.  The  lameness 
connected  with  cnrh  ii»in  «ome  instfincos  consid- 
erable, in  most  somewhat  inconsiderable,  and  in 
all  such  as  to  oonstltuta  a  giualer  or  less  de- 
gree of  unsoundness.  The  proper  treatment  of 
it  is  the  same  as  thai  of  other  ligamentaiy  ex- 
tensions. 

CUBOITLIGO.  A  genua  of  tender,  evergreen, 
herbaoeons,  ornamental  plants,  of  the  hypoxia 

tribe.  The  name  curcnligo  is  formed  from  a 
word  signifying  a  weevil,"  and  alludes  to  the 
beetle-like  shape  of  the  seeds.  The  ondiia-lika 
species,  C.  wrekioida,  is  a  native  of  Indlay  and 
was  introdnccd  to  Britain  about  25  years  ago. 
It  grows  ti  or  b  inches  high,  and  carries  a  yellow 
dower  in  June  and  July.  Its  tuborono  and 
wrinUad  root  has  a  soinewhat  bitter  and  maoi- 
laginouB  taste;  and  is  prescribed,  by  the  Hindoo 
physicians,  in  the  form  of  electuary,  for  purify- 
ing and  sweeteniug  the  blood.  Five  or  six  other 
speoias,  wyiag  in  height  ftom  afisw  inehsa to 
upwards  of  a  yard,  and  all  carrying  yellow  flow- 
ers, have  been  introduoed  from  India  and  the 
Cape  of  Good  Hope. 

OimcUMA.  See  TuEKHBio. 

CUBD.  The  ooagnlum  of  miUc,  oomprising  its 
caseone  ingredients,  and  constituting  the  mate- 
ruU  for  cheese.  See  the  article  Cbssss.  Curd, 
as  oblidned  eltber  \(f  the  nattural  soaring  of 
milk,  or  by  the  chemical  action  of  rennet,  or  of 
an  intermixed  acid,  is  a  white,  insipid,  odourless 
substance,  soluble  by  alkalies,  insoluble  in  water, 
and  convertible  1^  alooliQl  into  a  very  fetid  mat- 
ter, of  the  colour  and  consistency  of  spermaceti. 
Nearly  the  whole  of  the  cnrd  nf  milk  mny  he 
completely  separated  from  the  whey  by  means  of 
steady  and  prolonged  heat  at  tha  boiling  point  of 
milk.  *  It  still,**  sajB  Dr.  Thomson,  retains  its 
sweet  taste;  but  much  of  the  milky  flavour  is 
dissipated.  If  it  be  now  evaporated  over  the 
steam-bath,  it  deposits  a  number  of  crystals  of 
sugar  of  milk.  Towards  the  and  of  thetraporation, 
some  crystals  of  chloride  of  potassium,  and  some 
of  common  salt,  make  their  appearance.  Ao- 
cording  to  Scheele,  it  cuutaiufi  also  a  little  phos< 
phate  of  Bmet  friii«h  maj  ba  pneipitatad  by  am- 
monia. *  *  The  sugar  of  milk  constitutes,  at 
an  average,  ahont  3".')  per  cent.,  while  the  saline 
ingredients  do  not  exceed  U  ii  per  cent,  of  whey. 
The  water,  of  ooursa,  oonstitutea  about  Wi  in 
the  100  parts.**  A  very  good  cement  for  glass 
and  china  consists  of  the  viscid  residuum  of  the 
filtered  and  evaporated  solution  of  equal  parts  of 
onrd  and  aloohoL 
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CURD-BREAKER. 


CURL. 


CUBD^BBEAKER.  An  implement  or  gmall 
hand-machine  for  l»r»  :ikingand  comminnting  the 
curd  of  skimmed-miik  cheeses.  It  consists  prin- 
cipally of  a  hopper  fo^  reoeiiitig  tlw  «ard,  ftluHrd- 
wood  cylinder  studded  with  teeth,  for  cutting  the 
curd,  and  a  winch  for  tumino;  the  cylindLT.  It 
is  held  oyer  a  tub,  and  can  be  worked  bj  a  young 
boyorgiri  It  ftdidti  of  bdng  CMifytilEMidown 
and  reconstmofcad,  Bo  m  to  undoiso  fiiquMit  in- 
ternal wajshinc;. 

CURL.  A  disease  in  potato  plants.  It  is  de- 
voloped  bofere  the  plants  rise  to  the  surface  of 
tho  ground;  and  it  affects  them  thnnmb  all  the 
future  stntrp?  of  their  PKi?tpncp,  The  stem  of  the 
infected  plants  is  puny  and  stinted ;  the  leaves 
are  meagre,  sickly,  and  crumpled ;  and  the  tubers 
are  small,  aad»  if  need  ffaroettiOiooartaiii  to  pro- 
pagate the  disease.  Carl  takes  its  name  from  the 
crumpled  appearance  of  the  leaves  of  infected 
plants ;  and  is  readily  recognised  by  every  pota- 
to-gfoWBf  in  diatrieta  wbiA  it  Jim  at  any  tine 
infested.  It  has  often  proved  very  devaetative  to 
potato-crops  throughout  entire  districtf?  of  good 
luud,  in  excellent  cultivation ;  and  it  has  rarely 
or  never  atipeared  in  eome  other  diilriole  whoee 
poor  condition  might  hnve  leemed  to  pvediepoee 
the  soil  to  its  attack. 

Curl  has  been  the  topic  of  much  ingenious 
ipeoolntioii,  end  has  been  Meribed^bjeven  nraio 
and  wise  observers,  to  a  great  divewi^  of  vntm. 
Some  writers  ascribe  it  to  the  preying  of  inseds 
upon  the  aets  and  the  young  stems ;  others,  to 
ezoeaaive  aeed4»earing ;  others,  to  planting  at 
either  too  small  or  too  great  depths ;  others,  to 
the  influence  of  a  late,  frosty,  and  othenvise  un- 
genial  spring;  othors^  to  too  early  planting} 
ofthen,  to  too  small  entfeings ;  others,  to  an  o^er* 
riponing  of  the  tuboft  UBOd  for  s^;  others,  to 
the  oldness  and  dryne'^s  of  the  sets  ;  others, 
to  the  exhaustion  of  the  vital  energy  of  the 
aeti  bj  the  aprooting  of  tiie  tnben  fton  which 
thof  are  formed;  aokl  others,  to  some  local  and 
licrcflitary  hut  inexplicable  int^ticncc  Of  all 
these  causes,  the  true  one  appears  to  us  to  be  the 
diminution  of  the  vital  energy  of  the  tubers 
either  by  over -ripening,  by  bnd-ki«pii^,  by 
sprouting,  or  by  too  deep  planting.  Th(-  ivant  of 
strength  to  develop  a  full  healthy  plant,  is  the 
disease  itself  in  embryo ;  and  this  is  occasioned 
by  any  dremnatoaea  whkh  diwhiiahea  tihe  atore 
of  nourishment  contained  in  the  tubers  for  the 
support  of  the  young  planta.  See  the  article 
Bulb.. 

<*No  diaeaae^**  aaya  Mr.  Oeolse  W.  Jehnaen, 

"appears  to  me  so  evidently  to  arise  from  im- 
paired vital  energy  in  the  plant  as  the  curl.  Any 
<me  can  insure  the  occurrence  of  this  disease,  at 
leait  I  have  foond  ao  in  tiia  oonnty  of  Eiiei,  by 
keeping  the  sets  in  a  attnatien  fikvoomble  to  their 
vegetation,  as  in  a  warm  damp  outhoii«o,  and 
then  rubbing  off  repeatedly  the  long  shoots  tiiey 
have  thrown  oat.  Beta  that  lum  been  ao  treated, 
I  have  i&viMriabfy  fiMind  produoe  coxied  planta. 


Li  not  the  reaaon  very  apparent?  Iho  vital 
energy  had  been  weakened  by  the  repeit«-d 
efforts  to  Tegetate ;  so  chat,  when  planted  in  the 
soil,  their  energy  waa  uneipal  to  liie  pariMst 
veiopnent  of  the  parts ;  for  the  curl  is  nothing 
more  or  l»>«f«  fbnn  a  distorted  or  inoomplete  for- 
mation of  the  foUage,  preceded  by  an  imperfect 
prodaotkm  of  tiie  fibtons  roota.**  He  then  dataila 
an  experiment  which  both  clearly  illustrates  aod 
Btrongly  confirms  his  views ;  and  adds,  *'  Dickson, 
Orichton,  Knight,  and  others  have  found  that 
tubers,  taken  up  before  they  are  fUIly  ripened, 
produce  planta  not  so  liable  to  the  curi  as  thean 
that  have  remained  in  the  ground  until  cni- 
pletely  perfected ;  and  I  believe,  under  ordinary 
treatment,  this  to  be  the  bkct,  for  it  is  rationaL 
The  prooees  of  ripening  prooeeda  in  the  potato, 

as  in  thp  apple,  after  it  has  been  gathrred  ;  and 
until  that  is  perfected,  it  if  rircnmnlating  vigour, 
shows  no  appetency  to  vegetate,  cousequoitly  is 
not  eshaaMfaiig  ita  vitali^y-^hioh  ia  n  great 
point,  coniudering  the  careless  mode  usually 
adopted  to  st^ire  them  through  the  winter. — for 
this  energy  commences  its  decline  from  the  iu<»- 
meat  it  begina  to  devebp  Che  parte  of  tfie  Ailnra 
plant.  Tubers  taken  firam  the  aoil  bi^re  per- 
fectly ripe,  never  are  so  early  in  showio^  symp- 
toms of  v^tation.  Crichton,  Hunter,  and 
Tonng  have  alao  agreed,  that  exposing  the  aets 
to  light  and  air,  allowing  them  to  become  dry 
and  shrivelled,  also  induces  the  curl  in  the  plants 
arising  from  them.  This  result  of  ezperieooe  also 
oottfima  my  oondnaion,  that  the  di^naa  niiasa 
from  deficient  vital  energy  ;  for  no  procesa,  more 
than  thi"  drying  one  of  eTposiirc  to  the  lit'ht  and 
air,  tends  to  ta^e  away  from  a  tuber  altogether 
«ne  power  ot  vogoiauBg. 

The  means  of  preventing  cnrl  ana  ilialinuHy 
BUggr^tmi  h>'  the  natiirc  of  itK  cause;  and  some 
of  these  means  will,  at  the  same  time,  prevent 
oilier  diwaaea  of  tilo  potato,  and  promote  the 
general  health  and  vigour  of  the  plants.  Tubers 
intended  for  sets  ought  to  be  simply  matured  and 
not  over-ripened ;  they  ought  to  be  kept,  through- 
out the  winter  and  till  the  time  when  they  are 
wanted,  in  a  oonditioa  of  diyneia,  cocteen^  and 
exclusion  from  light  and  air;  and  if,  throngh 
mismanagement  or  accident,  they  be  allowed  to 
shoot,  or  even  to  exhibit  decided  symptoms  of 
begun  vagetatioB,  tiiey  oai^t  to  be  vijooled  fton 
the  uses  of  planting.  The  sets  ought  to  be  phnt> 
ed  immediately  after  they  are  cut ;  and  ought  to 
be  kept  from  exposure,  during  even  the  briofeat 
thne,  to  the  phy  of  annahine,  to  a  very  Idg^  ten 
perature,  or  to  the  current  of  a  drying  wind.  The 
manure  ought  to  be  regularly  spread,  and  miTf^ 
with  the  soil,  and  not  kid  along  a  trench,  or  put 
in  imwedhito  oontaot  with  the  aala  Fotaion 
oogfat  not  to  be  planted,  for  a  sucoession  of  years, 
on  the  same  field  or  plot;  and  the  tubei^  i!<!o«d 
for  planting  ought,  every  y^,  or  as  frequently 
as  possible,  to  be  oblaiaad  Ikon  anottar  kind  of 
soil,  particularty  from  a  poorer  on%  than  that  in 
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CUBLEW. 

vhidi  «h67  iM  to  be  pluited.  **I  have  ob- 
aeryedj"  says  Mr.  Crichton,  "  wherever  the  seed- 
stock  is  carefully  pitted,  and  not  expoeed  to  the 
adr,  in  the  spring  the  crop  has  seldom  any  curl ; 
Imt  whan  the  loed  rtook  b  pnt  inte  bune  and 
outhouses  for  months  together,  such  crop  seldom 
escapes  tumini^  out  in  a  great  measure  curled; 
smd  a  but  tew  curl  the  tirst  year,  if  they  are 
planted  agein,  it  it  men  tluui  probeUe  the  half 
ef  then  will  ourl  next  season.'*  "  Generally," 
another  writer,  "  at  the  root  end  of  the  po- 
tato, or  what  some  call  the  waxy  end,  almost 
cloee  bjthefreding-string,  there  iaaaeye,  which, 
,  eat  bj  itasl^  mostly  prodaoes  a  curl,  unless  it 
has  another  eye  in  the  cut  or  »ft.  which  other 
eye  generally  springs  first,  and  stops  the  former 
from  growing ;  except  in  the  foxeeaid  eat,  I  re* 
eeauoend  only  one  9f9,  By  attention  to  thia,  this 
season  I  could  show  a  whole  brnak,  nnd  fcnrcfly 
a  curl  in  the  whole  break  ;  they  were  early  po- 
tatoea,  whidi  are  more  given  to  oari  than  the 
late  sorts." — Memoirs  of  tfu  CaUdomim  Murtieul- 
tiiral  Society. — The  OardenerU  Gazdte.—'QviarUriy 
Journal  of  AffricuUurt,  No*,  17,  2A,  and  42. — 
Stephen/  Book  of  tAe  Farm. 

CURLEW.  A  genoa  of  birda  belonging  to  the 

order  GraUa:,  or  waders,  anrl  family  J.^v>icoJ-T^ 
whose  most  remarkable  characteristic  is,  that  the 
bill  is  wholly  or  partially  oovered  by  a  soft,  sen- 
eitrve  skin,  wfaioh  ennblee  them  to  obtain  their 
food  from  the  mud  with  facility,  though  unable 
to  discover  it  by  sight.  The  genus  is  character- 
ised by  a  very  long,  slender,  almost  cylindrical, 
oomprossed  and  amiated  bill,  having  the  upper 
mandible  longer  than  the  lower,  furrowed  for 
three- fourths  f»f  its  length,  and  dilated  and 
rounded  towards  the  tip.  The  nostrils  are  situ- 
ated in  the  Ibrrow,  at  the  bne,  and  are  lateral, 
longitudinal,  and  oblong.  The  tongue  is  very 
short  and  acute.  The  feet  are  rather  long,  slen- 
der, and  four-toed ;  the  tarsus  is  one  half  longer 
thaiuthe  middle  toe.  The  fbee-toee  are  conneot- 
ed,  at  the  base,  by  a  short  membrane,  to  the 
first  joint.  The  nails  are  compressed,  ourred, 
acute,  and  the  cutting  edge  of  the  middle  one  is 
entire.  The  fint  piimaTj  ia  the  longest ;  the 
tail,  which  is  somewhat  roonded,  consists  of  12 
fratherf!.  The  plumage  of  the  curlew  is  generally 
dull,  being  greyish-brown,  rusty- white,  and  black- 
ish, in  boUi  aezes,  which  are  similar  in  size.  The 
joung  bird  also  differs  very  little  from  the  pa- 
rent?, except  that  the  bill  is  much  pTiortcr  and 
straighter.  Their  iiivourite  r^orts  are  marshy 
and  muddy  places,  in  the  vicinity  of  water,  over 
which  thej  ran  with  great  qviolcoen.  Thej  feed 
on  various  worms,  small  fit»hi'H.  inj^ects  and  mol- 
luscous animals,  and  arc  very  shy.  wary,  and 
vigilant  of  the  approach  <^  man.  They  are  mo- 
nogamone,  and  paii  meet  of  their  time  eeparate 
from  the  rest  of  their  species.  Their  nests  are 
built  on  tufts  or  tussocks  in  the  marshes,  and, 
during  incubation,  both  pajreuts  assiduously  de- 
Tote  tbeaioelTCa  to  their  dhaiga.   The  ^gga  are 
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usually  fiaar,  being  mnoh  hu^er  at  one  end  than 

the  other,  or  pyrifonn  in  shape.  The  young,  as 
soon  as  hatched,  leave  the  nest  to  seek  their  own 
mibsietenoe.  At  the  period  of  migration,  the 
ourlewt  unite  to  form  large  flocks,  and  their 
flight  is  hi^rh,  rapid,  and  protracted.  They  utter 
a  loud,  whistliTi2;  nnte,  easily  recognised  when 
ouoe  heard,  but  not  easy  to  be  characterize  by 
deaociptioB. 

CURRAlfTS.  Red  currants  and  black  cur- 
rants are  the  fruit  of  well-known  shrubs,  wliioh 
are  cultivated  in  gardens,  and  which  also  grow 
wild,  in  woods  or  thii&ets,  in  various  parts  of 
Europe  and  Amerioa.  The  utility  of  all  these 
fruits  in  domestic  economy  has  long  beon  ostati- 
liehed.  The  juice  of  the  red  species,  li  boiled 
with  aa  eqeial  weight  of  loaf^ugar,  fonns  an 
agreeable  stibstano^  ealled  currant  jdly,  which 
18  much  employed  in  pauces  and  for  otht^r  culinary 
purposes,  and  also  in  the  cure  of  sore  throats  and 
oolds.  fHie  French  {Irequently  mix  it  with  sugar 
and  water,  and  thus  form  an  agreeable  beverage. 
The  juic<^^  of  currants  is  a  valuable  remedy  in  ob- 
structions of  the  bowels;  and,  in  febrile  com- 
plaints, it  is  usefbl,  on  account  of  its  readily 
qnenehing  thirst,  and  for  ite  oooUngeflbot  on  the 
stomnoh.  This  juice,  fermented  with  a  proper 
quantity  of  sugar,  becomes  a  palatable  wine, 
which  is  much  improved  by  keeping,  and  which, 
with  oare,  nu^  be  kept  for  twmSty  years.  The 
inner  V)ark  of  all  the  species,  boiled  i.vith  water, 
is  a  popular  remedy  in  jaundice,  and.  hy  some 
medical  men,  iias  been  administered  m  dropsical 
complaints.  White  and  flesh-odkmred  ootraste 
have,  in  every  reepect,  the  same  qualities  as  the 
red  species.  The  berries  of  the  black  currant  are 
larger  than  those  of  the  red,  and,  in  some  parte 
of  Siberia,  are  even  said  to  attain  the  aiae  of  a 
hazel-nut.  They  are  ocoaaionaUy  made  into 
wine,  jellv,  or  sjrrapb  The  two  latter  are  fre- 
quently employed  in  the  cure  of  sore  throets. 
The  leaves  are  fragrant,  and  have  been  reoom* 
mended  for  their  mediolna]  virtues.  Att  infusion 
of  them  in  the  manner  of  tea  is  very  grateful, 
and,  many  persons,  is  preferred  to  tea.  The 
tender  leam  tinge  common  spirits  so  as  to  re> 
semble  bian^;  and  an  inlhsion  of  the  young 
roots  is  useful  in  fevers  of  the  eniptive  kind. 
The  dried  currants  of  the  shops  do  not  belong  to 
this  &niily,  hot  are  a  small  kind  of  grape. 

CURRY-COMB.  A  small,  hand  instrument, 
made  of  iron,  full  of  small  teeth,  and  used  for 
grooming  horses. 

CURRYINQ.  The  art  of  dressing  cow-hides, 
oalW-Ains,  ssal-ekins,  Ae.,  principally  ibr  shoes ; 
and  this  is  done  either  upon  the  flesh  or  the 
grain.  In  dressing  leather  for  sh"es  upon  the 
flesh,  the  hrst  operation  is  soaking  the  leather  in 
water  until  it  is  thorong^  wet;  then  the  flesh 
side  is  shaved  on  a  beam  about  seven  or  eight 
inches  broad,  with  a  knife  of  a  peculiar  construc- 
tion, to  a  proper  substance,  according  to  the  cus- 
tom of  the  floontiy  and  the  ossa  to  whieh  it  is  to 
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be  applied.  This  is  one  of  the  most  curious  and  | 
laborious  operation*^  in  the  whole  business  of  | 
carrying.  The  kmfe  used  for  this  purpose  is  of 
a  rectangular  form,  wMi  two  luuidlM,oiM»t  each 
end»  and  a  double  edge.  After  the  leather  is 
prnp^^Tly  shaved,  it  is  thrown  into  the  water 
again,  and  scoured  upon  a  board  or  stone  oom- 
raonly  appropriated  to  tiukt  nae.  Soouring  is  per- 
formed by  rubbing  the  grain  or  hair  aide  frtdi  a 
piece  of  pumice  stone,  or  with  some  other  stone 
of  a  good  grit.  These  stones  foroe  out  of  the  lea- 
ther a  white  substance,  called  the  bloom,  produced 
by  theoek  beifcintaiUDing.  The  hide  or  skin  is 
then  conveyed  to  the  shade  or  drying  place, 
where  the  oily  eubstancf*?  are  applied,  termed 
ituj^iff  or  dvlbing.  When  it  is  thoroughly  dry, 
an  ineh'ttiueiit,  wMi  teeth  on  the  under  aide, 
called  a  iiriiiuing-hoard,  is  first  applied  to  the  ] 
flesh  side.  '.sIiilH  is  called  (7rai'nt«'7;  then  to  the 
graia-Bide,  called  bruUing.  The  whole  of  this 
oi>€ration  it  intended  to  soften  the  leather  to 
which  it  is  applied.  Whitening,  or  paring,  suc- 
ceeds, which  is  performed  with  a  fine  edge  to  the 
knife  already  duscribed,  and  used  in  taking  ofi* 
the  gfteie  limn  the  flcab.  It  is  then  hoarded  up, 
or  grained  again,  by  applying  the  graining-board 
first  to  the  grain,  and  then  to  tho  flcBh.  It  in 
now  fit  fur  waxing,  which  is  performed  first  by 
colouring.  Thie  io  elleeted  by  rubbing,  with  a 
brush  dipped  in  a  composition  of  oil  and  lamp- 
black, on  the  flesh,  till  it  be  thoroughly  Wack  :  it 
is  thtja  ijued,  called  black-wtingf  with  a  brush  or 
sponge,  dried  end  tallowed;  and,  when  dty,  thte 
sort  of  leathw,  onlled  waxed,  or  6lact  on  the  jUtk^ 
is  curried.  The  c^irrying  leather  on  the  hair  or 
grain  side,  caUed  black  on  the  grain^  is  the  same 
with  currying  on  the  flesh,  until  we  come  to  the 
operation  of  scouring.  Then  the  first  bUck  is 
applied  to  it  while  wrt ;  which  black  is  a  solutiTi 
of  the  sulphate  of  iron  called  copyt^ras,  in  fair 
water,  or  in  the  water  in  which  the  skins,  as 
they  come  from  the  tenner,  hniFe  heen  aoeked. 
This  is  first  put  upon  the  grain  after  it  has  been 
rubbed  with  a  stone ;  then  rubhed  over  with  a 
brush  dipped  in  stale  uruiu;  the  sicm  is  then 
stnlTed,  eiid»  wtna  dvjr,  it  ie  eeaeoned,  that  ii^ 
rubbed  over  with  a  brush  dipped  in  copperas 
water,  on  the  grain,  till  it  is  perfectly  black. 
After  this,  the  grain  is  raised  with  a  fine  grain- 
ing-boefd.  When  it  ie  thoroughly  dry,  it  ii 
whitened,  bruised  again,  and  grained  in  two  <n 
three  different  ways,  and,  when  oiled  upon  the 
graiuj  with  a  mixture  of  oil  and  tallow,  it  is  fin- 
ished. 

CURS0N3.  Spurs  on  the  stems  and  branches 
of  apple-trees,  cumnt-boahei^and  other  fruiting 
ligneous  plants. 

OURTISIA.  Anevergre6n,Cape-of-43ood>Hope, 
timber  tree,  of  the  staff-tree  tribe.  It  forme  a 
geiins  of  itself,  and  takes  f<^r  its  pp^Krific  name 
Faginea;  and  this  name  alludes  to  the  reeem- 
blence  ofiti  leavee  to  thoee  of  tfaftbeeoh.  It  is 
known  among  the  Bn^ih  popolatum  of  the  Oupe 
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of  €bod  Hope  as  the  Ilassagay-tree.    Ito  usual 
heipht  is  abwTit  r?o  or  35  feet.    It  was  introduced  | 
to  Britain  about  the  middle  of  the  latter  half  of  . , 
last  oentnry.  ^ 

CU8CUTA.    See  Donnaa.  ,  • 

CUSTARD-APPLE.   See  Askoxa. 

CU8T0Mg  OF  OOUNTI£a  See  Lzabm.  i 

ODT.  Adleaiiwoiind,iniietedwitli  any  sharp  i 
instrument.    The  lips  or  edges  of  a  cut  in  a 
horse  or  in  any  other  large  animal  ought  to  be  ' 
placed  together  by  means  of  tow,  ligaments,  , 
strips  of  plaster,  or  other  appliaucea,  but  oogiu  , 
not  to  be  dieieed  with  bnkanie  or  ointaBeaia.  ^ 
The  whole  art  of  hr  alinE:  a  cut  or  clean  wound  is  .] 
to  exclude  the  air  from  it,  and  allow  it  to  be  un-  , 
disturbedly  dealt  with  by  the  mere  orgamtmi  uf 
the  eyiton.  1 1 

CUTANEOUS  DISEASES.    Diseases  of  the 
skin  of  animals.  The  chief  of  these  which  attack 
the  animals  of  the  farm  will  be  found  noticed  in 
tin  aitioiee  Sean,  Mamoi,  flunrnw,  Hina-BeviB^  | 
and  Wanti.   See  alee  the  nrtifllei  Oiincu  and  | 
Skix. 

CUTICLK   The  epidermis  of  plants  and  aai-  | 
mab.  Theentiflleof  pfamtewiUhenotieedin  the 
article  EpinEBma.  The  cutieie  of  wunah  is  the  ' 

outer  one  of  the  three  layers  which  constitute  ■ 
their  skin,  and  is  sometimes  popularly  designated  i 
the  eeerf-ekin.   It  tervee  ee  n  firm  '"--^^"^ 
covering,  not  only  of  the  whole  body,  hut  of  the  I 
immediately  subjacent  layers  of  tho  rete  m  iici^ptim  i 
or  web-like  mucilaginons  suifusiou,  and  of  the  | 
iknins,  cutis,  or  higbfy  oiganiied  memlnaae  of  , 
the  trae  akin.  It  eonaiste  of  myiinds  of  thin,  ! 
transparent,  microscopic  scale?.  ?omewbnt  hke  ' 
those  of  fish ;  it  is  attadied  to  the  dermis  by  meant 
of  papiUsB  which  run  into  its  subetanoe ;  and  it  is  ' 
separable  from  the  dermis  by  meeiie  of  blistering  ' 
in  the  living  subject,  and  of  maceration  and  b«  *il- 
ing  in  the  dead  body.    Its  thickness  is  very  dif-  , 
ferent  in  different  parts  of  the  body ;  and  is  cap-  ; 
aUe,  in  any  one  pert,  of  belief  greatly  inareaaed  ; 
by  frequent  friction  or  abrasion.  i 
CUTTING.   A  hrir,«f wounding  the  inside  of  i 
his  fetlock-joint  when  travelling.    The  most  fro-  j 
qnent  ewiee  of  it  ie  the  indined  poeitleii  of  the  | 
toe  either  inward  or  outward  of  a  straight  line  j 
to  the  point  of  the  shoulder.    When  the  toe  in-  > 
clines  outward,  the  inner  quarter  of  the  hoof  is  : 
genevelly  lower  tiien  the  onter  quarter;  ae  that,  | 
in  order  to  give  the  foot  a  proper  poeition,  and  to  ' 
prevent  oatting,  the  outer  quarter  of  the  hoof 
should  be  lowered,  or  the  outer  branch  of  the  i 
ehoe  made  thinner  tiian  tile  inner  bmaeh.  Whec  I 
the  toe  inclines  inward,  cutting  takie  place  on  i 
the  inside  of  the  knee,  at  the  lower  part  of  the  ' ' 
joint ;  and  this  is  technically  caUed  the  speedy 
cut,  from  ito  haiqiening  upon  the  tvot  or  the  gal- 
lop, and  is  considered  &  dangeitoaa  nnioundness,  j! 
from  its  pometimM  cn^TntT  ro  sudden  and  violent  U 
a  blow  as  to  bring  the  animal  inetaatly  to  the  ! ' 
ground.  The  remediae  for  thie  nin  to  keep  the  !  j 
toe  aathoctaepoariUe^  and  to  alter  the  Inpr^er  'i 
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poeition  of  the  foot.  WhcTievt  r  cutting  is  ob-  ' 
served,  the  precise  pari  uf  the  houf  or  shoe  whidi 
oooaiioiii  H  (duraU  be  prompCfy  and  eawflillyas- 
oertained ;  and  this  ought  to  be  rasped  away  as 
much  as  can  be  done  with  safety,  and,  if  neces- 
sary, put  out  of  its  noxious  position  by  altering 
the  indliiiekkMM  of  the  foofe  in  duMtog.  Onttiog 
it  frequently  nnmeiinniid  bjr  men  fiitigue  or  weak- 
ness, and,  in  consequence,  often  afflicts  young 
horses  which  are  ridden  hard  over  deep  heavy 
gromid;  and  when  voj  risk  ef  it  oeoan  from  this 
cause,  the  exposed  part  ought  to  be  protected 
with  leather  or  a  boot,  or,  what  is  far  better,  the 
animals  oog^t  to  be  allowed  rest,  ease,  and  re- 
oraitment. 

CUTTING.  A  detaohed  part  of  a  twig,  branch, 

or  shoot  of  n  plnnt,  u?.rd  for  producing  a  new  in- 
dividuaL  A  piece  of  willow  or  of  poplar,  stuck 
into  the  ground,  strikes  root,  forms  bnmolies,  and 
becomee  a  tree ;  and  pieoes  of  great  mnltitudee 
of  other  plants,  including  many  hundreds  of  the 
shiest  and  most  delicate  in  our  gardens,  are  r  rn^ 
monly  used  in  the  same  way,  for  propagating 
tiieir  respeetiTe  speoiee.  Tbe  ptobaUfity  is»  tooy 
that  if  due  attention  were  paid  to  soil,  tempera- 
tnrn,  moisture,  age  of  cutting,  season  of  using  it, 
and  ottter  droumstano^  all  plants  whatever, 
whieh  ftm  buds,  ooold  be  propagated  from  eut- 
tiagp.  The  age  at  which  a  cutting  of  any  one 
species  will  strike  best  or  strike  at  all  is  matter 
of  experim^t;  but  it  seems  to  be  invariable  or 
to  require  only  befitting  eirenmstances,  so  that  a 
alttC^  ascertaining  of  it  become  a  portion  of  the 
common  stock  of  horticultural  knowledge.  Thi- 
proper  age  and  circumstances  for  any  untried 
speoies,  also,  may  be  proximately  estimated  from 
those  of  the  most  nearly  related  or  mott  nearly 
analogous  tried  species;  and  so  accurately  can 
estimates  be  made,  that  some  experimental  gar- 
deners propagate  from  cuttings  of  newly-disoov- 
ered  and  delicate  plants  almost  as  snooessfiillyas 
from  cuttings  of  indigenous  and  coarse  ones, 
and  appear  to  the  uninitiated  or  to  bunglers  al- 
most as  if  wielding  a  magical  or  thaumaturgio  in- 
flueiioe.  Bvny  entting  is  merely  %  gronp  of  two 
or  more  buds  or  eyes,"  continuing  attached  to 
a  portion  of  cortical  and  woody  texture  ;  it  pos- 
sesses, in  the  buds,  those  embryos  of  enlargement 
and  fhio^oation,wlildi  beooma  developed  upon 
a  parent  stock  natoral  growth,  and  upon  a 
foreign  stock  by  means  of  tho  nrtificia!  process  of 
budding ;  it  possesses,  in  its  portions  of  cortical 
and  woody  texture,  a  natural  nnd  living  organi- 
zation for  taking  up  liquid  noniiahment  to  the 
bud?5,  to  sustain  and  feed  them  during  their  pro- 
gre^  of  expansion ;  and  it  may  possess,  also,  in 
an  attached  leaf  or  two  on  its  upper  part,  a  na- 
tural and  living  organization  for  daborating  the 
rising  sap,  imbuing  it  with  carbon  from  the  at- 
mosphere, and  sending  it  down,  in  the  character 
of  cambium,  to  stimulate  and  feed  the  formatiun 
and  growth  of  nota,  But  a  lUl  and  minute  ^ew 
of  tlks  piiymologioal  piinoiplea  on  whioh  n  cutting 


becoTTiPs  a  plant,  may  be  obtained  b}'  reference  to 
our  articles  Absorption,  Bud,  and  BusciNa. 

An  erdinaiy  eutling  oomtaina  two  buda,  tbe 
one  near  its  lower  end,  to  serve  as  the  rudiment 
of  roots,  and  the  other  near  its  upper  end,  to 
serve  as  the  rudiment  of  stem  and  branches.  But 
wbetber  It  ooafeain  only  two  buds  or  n  grsnter 
number,  it  is  inserted  in  the  soil  quite  to  the 
vicinity  of  its  uppermost  bud;  so  that  only  one 
bud  may  be  exposed  to  the  stimulatiug  power  of 
light  and  air,  and  that  the  higest  possible  pro- 
portion of  the  Snifroe  may  be  immersed  in  mois- 
ture and  dfirVn-^ss,  and  may  there  be  facilitated 
in  the  formation  of  roots.  When  a  cutting  has 
ooadderable  difficulty  in  strikii^,  it  is  covered 
with  a  bell-glass,  in  order  that  it  may  be  sur- 
rounded with  n  constantly  moist  atmosphere,  nnd 
may  be  protected  from  the  exhaustion  of  exces- 
sive evaporation;  and  when  it  has  eminent  diffi- 
oohy  in  striking,  it  la  set  either  in  pure  silex, 
technically  called  silver  sand,  or  with  its  lower 
extremity  resting  on  the  bottom  of  the  pan  or 
flower-put  in  which  it  is  placed,  m  order  that  it 
may  be  protected  from  goiging  Mid  fnternal  etag- 
nation  by  a  too  plentifiil  absorption  of  crude  sap. 
In  many  instances,  an  entire  leaf  or  a  part  of  a 
leaf  18  left  attached  to  the  upper  extremity  of  the 
cutting,  in  order  that  It  may  ehberate  the  as- 
cending sap,  and  perform  from  the  oataat  some 
of  the  functions  of  a  perfect  plant. 

Mr.  Mven,  the  curator  of  the  Dublin  Botanic 
Oatdcn,  says,  in  a  paper  whioh  waa  read  to  the 
British  Association  at  Liverpool  in  1887,  There 
appear,  exterior  to  the  wood  itself,"  or  dTinimen, 
"  two  perfectly  distinct  pxinoipleB ;  the  one  pass- 
ing upwaida  from  the  roots  to  the  deveibpaient 
of  leaves,  which  I  would  aJl  the  leaf  principle, 
for  I  find  it  cannot  be  cli;.ngf  d;  and  the  Other 
passing  downwards  from  the  leaves  to  the  devel- 
opment of  roots,  which  I  would  call  the  root  prin- 
eipl^  and  whieh  abo  appears  to  he  equally  per- 
manent.  A  very  satisfactory  proof  of  this  is 
found  in  the  ca<5e  of  prnpa:rntjn|T  plnnts  from 
cuttings.  Each  cutting  appears  tu  contain  within 
Itaslf  ao  much  of  the  two  prinoipka,  that  It  only 
requires  to  be  placed  under  such  circumstances 
of  atmosphere  as  will  tend  to  preserve  the  action 
of  the  leaves  without  collapsing,  until  the  de- 
soendlng  principle  has  had  time  to  ramiQr  itodf, 
through  their  action,  into  r<  <ot& ;  when,  by  a  gra- 
dual removal  of  the  bell  p;I:i3a,  the  plant  is  pre- 
pared to  perform  its  various  functions  unaided, 
as  wen  as  to  meet  tiievleiBsitudea  of  a  oonstantly 
ehanging  atmosphere.  The  one  principle,  I  have 
no  doubt,  will  be  found  to  prfK  (  f  d  principally 
from  the  soil  to  the  expansion  ui  leaves,  and  the 
other  from  the  combined  agency  of  the  atmo- 
sphere to  the  formati(m  of  new  wood  and  roots 
and  the  extension  of  the  roots.**  Mr.  Niven's 
doctrine  has  been  contested ;  yet  it  is  worthy  of 
grave  consideration  and  of  experimental  testing ; 
and.  In  ao  ftr  aa  it  la  true,  It  diowa  the  vnpciaty, 
or  latiicr  the  neoeMitj,  of  having  aa  mudi  leaf 
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or  leaves  on  the  upper  extrcmitj  of  every  outting 
as  can,  with  the  aid  of  the  moisture  within  a 
bell-glii^  be  kept  firon  collapaing. 

Cuttings,  not  only  of  woody  plants,  but  of  many 
herbaocouB  oaes,  are  capable  of  being  struck  in 
water.  The  prooees  for  striking  a  outting  of 
iVsfi'iim  ebeiMhr  in  wftter  hea  klig  been  known ; 
and,  though  difierent  in  some  of  its  phenomena 
from  the  procpsses  for  some  other  plants  in  water. 
Will  sulhcieutiy  illustrate  the  principles  and  the 
genenl  manner  of  alL  The  vessel  for  the  cut- 
ting should  be  a  phial  of  white  glass,  with  a  neck 
of  at  Irast  three  quarters  of  an  inch  in  width,  so 
as  to  permit  the  removal  of  the  joung  plant  with- 
out amoli  pcemue  en  ita  newltf-fornied  roets; 
the  catting  ought  to  be  of  green  wood,  and  taken 
off  at  some  time  of  the  full  growinj^  seusnn  of 
spring  and  summer ;  and  the  water  should  always 
be  mffioieDt  in  quantity  to  immene  ea  ineb  or 
more  of  the  lower  part  of  the  cutting,  and  should 
be  maintained  at  a  temperature  of  about  7u^ 
Fahrenheit,  either  by  being  kept  in  a  wann  room 
exposed  to  the  aan*e  ZRys,  or  by  being  plunged 
into  a  warm  bed  of  leaves,  tan,  or  other  calorific 
tnn&s  of  slowly  fermenting  ve^retable  matter.  No 
manurial  ingredient,  not  even  so  much  as  a  little 
moss,  dKNild  be  introdttoed  to  the  water ;  and 
the  young  plant  should  be  withdnwn  firom  the 
phial,  and  planted  in  soil  as  loon  as  its  roots  are 
fairly  formed.  CuttiQge  of  balsams,  whether 
small  or  huge,  freely  Btvike  root  in  «»ter.  Cut- 
tings of  melooeirili  strike  in  water  inavexy  abort 
period, — sometimes  so  short  as  throe  days;  and 
when  the  plantlets  of  them  are  transferred  to 
small  pots  of  heath  mould,  they  produce  perfect 
hallaof  foots  in  leaa  than  a  trade.  Oattiogs  of 
gloxinias,  heliotropes,  aloyaias,  gardenias,  meks- 
tomas,  thunberf^ias,  salvias,  erythrinas,  gesnerias, 
turueras,  and  many  other  greenhouse  plants, 
have  an  bean  fimnd  on  eiperinieut  to  strike  rea- 
dily in  water ;  cuttings  of  dahlias  have  been  suc- 
(^safullv  tried  ;  and  probably  the  cuttings  of  an 
exceedingly  great  number  of  plants  would  suo* 
coed.  Otattii^  atniek  in  eoil  ^ondeigo  their 
changes,  either  of  suocese  or  of  failure,  in  the 
dark,  so  that  they  cannot  be  observed  for  the 
purposes  of  either  economy  or  soil;  and  some- 
times, after  aatciting  hopea  for  vootha,  they  damp 
off  and  perish.  But  cuttingi  placed  in  water  are 
clearly  and  instructively  observable  through  all 
the  progreti^)  ut  either  their  decay  or  their  devel- 
opment ;  they  require  no  nioety,  give  no  troublei, 
and  consuHw  but  a  minute  cr  so  of  time  in  being 
adjusted  to  their  position ;  and  when  they  succeed 
at  all,  they  never  droop,  but  grow  surely  and 
ataadily  into  oomi^te  devdopment. 

CUTTIKG-BOX.  A  machine  for  cutting  hay, 
straw,  haulm,  or  other  kinds  of  lodder>into  amall 
pieces.   See  Chavf-Cdttkr. 

CYCAS.  A  genus  of  curious,  economical,  aago- 
jidding,tropiail  plants,  oonstitutioj^  with  the  ge- 
nus zamia,  the  natural  ^rder  CycadesD  or  Cyca- 
daoeae,  IhepUntaof  this  order  have  a  low,  cylin- 


drical, unbranched  trunk,  of  a  structure  and  char-  i 
acter  partly  exogenous  and  partly  acrogenoas,  aad 
they  poanaa  the  general  appeatanoftcfpalaa,  the  , 

foliage  of  troe-fems,  the  iuflorescence  of  gigantic 
equisetums,  and  the  fructilicatiou  of  some  kinds 
of  cone-bearing  trees.   Their  sterna  contain  coo-  |  ^ 
centric  kyan  in  tlie  mannef  of  eiragena,  and  at 

the  same  time  secrete  a  voluminous  farinace.  .U3 
pith  in  the  manner  of  palmaceous  endogens  ;  their 
leaviiS  unroll  from  a  single  terminal  bud  in  the 

mannnr  of  aorogana;  and  thnr  fruit  proeeedi  ^! 

from  their  leaves  in  the  manner  of  ferns,  and  has  '  | 
a  peltately-ecaly  conical  structure,  in  the  manner 
of  true  comlers.  AU  are  dioecious ;  and  those  of  , 
the  oycas  genua  are  diatinguiahed  from  thoae  vt .  | 
the  zamia  genua  by  the  botanical  cbanM^o*  of  '  i 
the  female  flowers.  Nearly  thirty  «rpecies  hate  | 
been  introduced  to  the  hothouses  of  Britain ;  and  .  < 
at  leaat  five  of  thaoe  belong  to  the  genua  Cyeaai 

The  revolute  species,  Cycat  revoltita,  wac  baoo^t  | 
ft)  Britain  from  China  rihet^t  110  year*  a£r<>;  and  ' 
has,  within  the  last  twenty  years,  been  m  several  '  I 
inatanoea  brought  to  flower.   A  phmt  of  it  which  | 
flowered  in  1837  was  purchased  for  the  Royal  8o»  1 1 
ciety  of  Horticulture  at  the  yirlcn  of  fifty  guineas,  ,  j 
and  exhibited  for  a  short  period  at  the  Egyptian  *  i 
HaD.  Another  plant  ofit  which  flowered  in  1^  {I 
at  dally  in  Kirkcudbri^tahire,  and  which  pro-  1 1 
^ribly  was  the  first  that  ever  flowered  in  Britain, 
is  supposed  to  have  been  upwards  of  40  years  ; 
old.   Its  stem  was  18  inches  high  and  30  inches  ! 
in  circumference ;  its  fan  of  leaves  oompriaed  96 
long  feathery-louking  fn  tkIb,  and  iT  feet  in  cir-  I 
cumference ;  and  its  catkin  rose  vertically  fruiu  [ 
the  apex  of  the  stem,  measured  34  inches  in 
hfidgbt  and  16  inehaa  inmatimnm  cireumfoieiM^ 
and  wtis  set  round,  in  a  regularly  imbricated 
manner,  with  about  l.fHXT  scales.    All  the  species, 
but  particularly  C.  revoluta  and  C.  circitudis,  the  i 
latter  introduced  to  Britain  frooa  India  in  1700,  | 
produce  from  their  pith  a  coarae  kind  of  sago.  , 
and  arc  frequently,  though  quite  improperij,  de> 
signated  sago  palms. 

CTOLAMfiN.  A  genua  of  tuberoua  and  bul- 
bous-rooted beautifully-flowering  {dants,  of  the  i 
primrose  tribe.   The  ivy-leaved  species,  C.  It-kr-  [ 
a/olium^  is  a  native  of  Italy,  Austria,  and  other  j 
parte  of  continental  Europe,  and  now  growa  wild  | 
on  banks  and  by  the  side  of  hedges  in  aome  parts 
of  Britain.     Its  root  is  orbicular,  (•■>niprGs.sed, 
and  comparatively  large ;  ita  flowers  rise  imme- 
diately frooi  tiie  root,  witii  kngflediylbotatalka, . 
and  liave  a  purple  colour,  and  amwar  In  August 
and  Septcmht  r ;  its  leaves  are  nuint  rr'MS  and  an-  ' 
gularly  oordate,  marked  with  black  in  the  middle, 
and  about  6  or  7  inches  long,  and  they  rise  im-  | 
mediately  from  the  root,  begin  to  appear  Sooa  ! 
after  the  evolution  of  the  flowers,  continue  to 
grow  during  all  the  winter  and  the  spring,  and  ' ' 
begin  to  decay  in  Blay,  and  are  entirely  dried  up  j  1 
in  June;  and  after  the  flowets  have  fr]len,tlie  | 
footstalks  twist  up  like  a  screw,  enclosing  the  ' 
germen  in  the  oeutre,  lying  doee  to  the  ground  j  • 
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among  the  leaves,  and  there  protecting  the  ger- 
nion  till  it  becomes  ripe  at  the  timu  of  the  final 
decay  uf  the  leaves.  A  variety  oi  this  apeoies  has 
whito-ooImiMd  tomen.  Nine  vdier  tpM^  en- 
ropaumf  •vmum,  ooum,  repandumy  perticum,  lati- 
f^ium,  nmpoUtanutii,  linmri/dt  fmi,  and  iiericum, 
are  cultivated  in  gardens;  but  all  have  a  height 
and  habits  aimihir  to  th«  iv7-l«at«d  tpeelM  and 
the  crocuses ;  and  thoy  differ  from  ooe  another 
principally  in  the  form  and  appearance  uf  the 
lea^  and  in  the  colour  and  fragrance  of  the  flower. 
'Ihtt  most  oGmmoaare  ooom  and  «arop»um ;  and 
the  aiMfc  bMtttifal,  or  at  least  the  mort  diversi- 
fiedf  is  porsieum.  Cyclamens  df>f^<'rvG  a  promi- 
nent place  in  every  garden  which  has  warm  bor- 
ders or  the  convenience  of  frames ;  for  not  only 
are  thoybandaome  in  themselves,  but  they  afford 
a  constant  succession  uf  bl  )  iin,  and  eiiUven  the 
winter  as  profusely  as  the  spriug  or  the  summer. 
<J.  vernum  begins  to  bloom  in  November,  and  C. 
OMim  ahoak  tho  end  of  Deoember;  and  both  of 
these  contiuue  in  flower  during  several  months. 
C.  persicuiii,  comprisiug  five  very  distinct  vari- 
eties, oan  be  made  to  bloom  from  October  till 
June;  C  eotopiBiia  oooMa  into  flower  in  the 
latter  part  of  June ;  and  C.  heder»fotittai  flUi  ap 
the  interval  between  the  last  and  0  vernum. 
The  seeds  ot  ail  the  species  require  to  bo  sown  as 
aeon  as  tbej  are  ripe.  The  root  of  0.  enro{Meam 
is  the  prinotpel  food  of  the  wild  boars  of  Sicily, 
and  hence  is  pi'p'! la rly  called  gow-bn  iiJ.  Gn  :it 
acridity  exists  in  both  the  root  and  the  leaves  of 
GL  eniopaaum ;  and  a  eonaideiiUa  degree  of  the 
aane  pn>|iertjr  readee  in  Mine  of  the  o4her  ipe- 
eies. 

CYCLOBOTHRA.  A  genus  of  very  beautiful, 
iubenMe-rootod  {dants,  of  the  tulip  tribe.  It 
was  constituted  by  Mr.  Sweet  out  of  the  ]Mrple 
and  the  bearded  species  of  fritillary  ;  and  it  now 
includes  the  plant  which  was  formerly  called 
Calochoriiu  ^aiu,  and  two  recently  discovered 
Califomian  plants,  the  one  whlte^lowerad  and 
the  other  yellow-flowered,  and  both  about  a  foot 
high.  It  partakes  the  splendours  of  lioth  Ca!<>- 
chortns  and  Fritillaria.  Its  name  sigmhes '  a  cir- 
dolar  pity*  and  allndee  to  a  neokii4idding  hfllk^ 
in  each  petal  of  its  flowers. 

CYCLOID.  The  line  dewerihed  by  a  moving 
wheel.  Imagine  a  circle  which  is  rolled  perpen- 
dienlariy  abng  a  straight  Une,  till  the  point  first 
at  rest  is  brought  to  reet  again,  after  an  entire 
revolution.  The  curve,  thus  described  by  thia 
point,  is  called  a  cyofou^  because  every  point  in 
the  oinnunferenoe  of  a  revolving  wheal  deemibes 
a  iinuhr  <mrve.  The  circle  is  called  the  gengr- 
ah'fi'j  o'rc^e;  the  line  on  which  it  is  described, 
the  UiJte  of  tAe  Cffdoid.  The  length  of  the  cycloid 
18  ehrays  four  timet  the  diameter  of  the  gener- 
ating circle,  and  its  area  three  timet  the  area  of 
this  circle.  TKi?,  Hno  i<?  \vrj  important  tn  the 
higher  branches  of  medianios. 

CYCNOCH£a  A  genus  of  ornamental,  epi- 
phjlois  j^ti^  of      orohia  tribe.  Loddigee* 
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species,  C.  Loddiffeni,  was  introduced  to  Britain 
from  Surinam  in  1S3();  and  is  one  of  the  most 
remarkable  of  the  very  iuterostuig  orchidaceous 
group.  Its  psendo-bvlb  ie  elongated,  eyiindrieel, 
from  8  to  12  inches  long,  ashy  grey,  clustered, 
articulated,  sheathed  with  the  bas<>«  of  t  inner 
years'  leaves,  and  termiuatuig  with  a  leaty  crown; 
ite  leavee  are  tharply  Unoeolate,  menbranaoeoue 
and  striated ;  and  its  scape  rises  from  near  the 
t"p  of  the  pseudo-bulb,  and  bcnrg  mnny  large, 
imposing,  and  siugularly-sliaped  llowers.  The 
two  lateral  sepals  are  eharply-laooeolate,  and 
have  a  greenish  colour,  with  tranaveme  brown 
blotches ;  the  latenil  petals  are  larger,  'pf  tless, 
falcate,  and  decurved ;  the  lip  is  lanceolate,  thick, 
and  fleshy,  and,  in  the  rarest  variety,  has  an 
ivoty*white  eolour,  tipped  with  green ;  the  claw 
is  spotted  with  red  ;  and  the  column  is  deep 
purple,  remarkably  long  and  slender,  gracefully 
curved  in  the  manner  of  a  swan's  neck,  and  sug- 
gaiting^  by  thii  bit  eheiaoter,  the  name  Cyo- 
noches,  which  signifies  '  a  swan's  neck,'  and  has 
been  popularly  tmnslat-ed  '  ewanwort.'  The 
howcr  has  the  additional  recommendation  o/ 
being  very  fragrant.  Two  oyier  qpeeiea  were 
introduced  previous  to  1840. 

CYDER.  A  liquor  made  from  the  juice  of 
apples.  The  quality  of  thia  popular  beverage 
depends  principally  OB  the  IbDewing  partteofaui, 
vis,— 1.  Uad  of  frttik;  SL  oondition  of  the  fruit 
when  ground ;  3.  manner  of  grinding  and  press- 
ing ;  4.  method  of  conducting  the  retjuisite  fer- 
menlatian,  and  preeanttooi  to  be  teken  agMail 
its  excess. 

!.  The  characteristics  of  a  good  cyder- ap- 
ple are,  a  rod  skin,  yellow  and  often  tough  and 
fibrous  palp,  astringency,  dryness,  and  ripeneie 
at  the  cyder-making  season.  Mr.  Kmght  aseerts, 
that,  "  when  the  rind  and  pulp  are  green,  the 
cyder  will  always  be  thin,  weak,  and  colourless ; 
and  when  these  are  deeply  tinged  with  yellow, 
ii  win,  however  naanfiMtnied,  or  in  whatever 
soil  the  fruit  may  have  grown,  nlm-ist  r^hvays 
possess  oolofir  and  either  strength^or  richness." 
it  18  observed  by  Crocker,  in  his  tract  on  '  The 
Art  of  mekiag  and  managing  Qfder,*  that  the 
in  )st  certain  indications  of  the  ripeness  of  apples  { 
are  the  fragrance  of  their  smell,  and  their  spon- 
taneously dropping  from  the  trees.  When  they 
are  in  tidt  etate  of  maturity,  in  a  dry  day,  the 
limbs  maj,heaa7%  be  slightly  shaken,  and  partly 
disburthened  of  their  golden  store  ;  thus  taking 
such  apples  only  as  are  ripe,  and  leaving  the 
unripe  longer  on  the  tieee,  that  they  may  also 
acquire  a  due  degree  of  maturity.  Mr.  Bnel  ob- 
serves, thnt  "  the  only  artificial  criterion  em- 
ployed to  ascertain  the  quality  of  an  apple  for 
cyder,  is  the  specific  gravity  of  ite  must,  or  un- 
fermented  jnioe ;  or  the  weight  compared  with 
that  of  water.  This,  ?nys  Knight,  indicates,  ivith 
very  considerable  accuracy,  the  strength  of  the 
future  cyder.  Its  weight  and  consequent  value 
•M  Mpfwied  to  be  inoraased  in  the  ratio  of  the 
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increase  of  BacolmnuL'  matter."  Mr.  Kiii;i;ht  says 
that  the  struugeet  and  most  highi^-iiavoured 

ajder  wUdi  hM  been  obtained  Hwm  tiw  apple, 

was  produced  from  fruit  growing  on  a  shallow 
loam,  on  a  limestone  basis.  All  the  writers  on 
the  subject  seem  to  agree  that  calcareous  earth 
■hoold  ibim  a  oonpoiMnt  part  of  ilie  ioffl  of  ft 
cyder-orchard.  Coze  says  the  soil  which  yields 
good  wheat  and  clover  is  best  for  a  cyder- 
orchard.  Mr.  Buel  it^es, "  My  own  observation 
would  indooa  me  also  to  pnftr  a  dry  and  lome- 
what  loose  eoil,  in  which  the  roots  dsatined 
to  furnish  food  for  the  tree  and  froit  may  pene- 
trate freely,  and  range  extensively  in  SMurch  of 
natrfanent.*' 

2.  Cotulition  of  the  fruit, — Fruit  should  be  used 
when  it  has  attained  full  matTirity,  and  before  it 
begins  to  decay.  The  indications  of  ripeness  we 
haw  above  stated.  Eadt  kind  of  ^>|^  should 
be  manufactured  separately,  or,  at  least,  those 
kinds  only  should  he  mixed  which  ripen  about 
the  same  time.  Mr.  Buel  says,  "  The  apples 
shoold  ripen  en  llm  toee,  be  gathered  when  dij, 
in  a  oleatdy  manner,  spread  in  an  airy,  covered 
situation,  if  practicable,  for  a  time,  to  induce  an 
evaporation  of  aqueous  matter,  which  will  in- 
crease the  strength  and  flavour  of  the  liquor, 
and  be  separated  from  rotten  frnit,  and  ovety 
kind  of  filth,  before  they  arc  crround." 

3.  Cfrinding,  S;c.  —  The  apples  should  be  re- 
duced, by  the  mill,  as  nearly  as  possible  to  a 
uniftcm  nasi^  in  wldeh  tiie  lind  sad  seeds  are 
scarcely  discoTcrable,  and  the  pomace  should  be 
exposed  to  the  air.  Knight  ascertained,  by  es- 
peruneuts,  that,  by  exposing  the  reduced  pulp 
to  the  opiamtioa  of  the  itmoiphere  for  n  few 
hoars,  the  specific  gravity  of  the  joioe  increased 
from  1,064  txi  1,078;  and,  from  the  experiment 
being  repeated  in  a  closed  vessel  with  atmo- 
ejAerio  tdr,  lie  aaeertained  the  nooessioa  to  be 
oxygen,  which,  according  to  Lavoisier,  consti- 
tute 04  per  cent,  of  sugar.  For  fine  cyder,  be 
recommends  that  the  fruit  be  ground  and  pressed 
imperfectly,  and  thai  the  pulp  be  then  expoeed 
24  hours  to  the  air,  being  spread  and  once  or 
twice  turned,  to  facilitate  the  abeorption  of  oxy- 
gen :  that  it  be  then  ground  agfin,  aud  the  ex- 
ptessed  juioe  he  added  to  it  before  it  is  again 
pressed.  A  grater  cyder-mill  was  presented  by 
J.  Bi.  Newell,  of  Boston,  at  fin  exhibition  of  the 
Massachusetts  agricultural  society,  in  the  autumn 
ofl8S8.  Itit«hntdeeoribed>-<*Itha8awooden 
cylinder,  upon  the  ioifoee  of  which  nails  are  find: 
the  heads  arc  Bbarp  npnn  the  edges,  and  project 
above  the  cylinder  about  one-eighth  of  an  inch. 
The  apples  are  filled  into  a  hopper  placed  over 
the  cylinder,  and  led  into  a  narrow  cavity  at  the 
upper  side  of  it.  The  cylinder  is  mounted  on  a 
high  frame,  its  axes  being  placed  in  composition 
boxes.  A  rapid  revolution  is  produced  by  oon- 
ueoting  it  with  a  horse<oiill  bj  belli  or  bands. 
The  apples  are  reduced  to  a  fine  pomace,  grated, 
not  pressed.  It  performed  well  in  the  presenoe 


of  the  committee,  and  grated  a  barrel  of 
apples  in  I  minute  34  seconds." 
4.  FkrmentaUcn. — Hie  vinous 

commences  and  temtinates  at  different  periods, 
aecordinjT  to  the  cciiidition  and  quality  of  the 
fruit,  aud  the  state  of  the  weather.  According 
to  Knight,  the  best  eritoiioB  to  jndge  of  the 
proper  moment  to  rack  oft  (or  draw  the  liquor 
from  the  scum  and  sediment),  will  be  the  bri^rht' 
ness  of  the  liquor  which  takes  place  aiier  the 

crust  is  coHeeted  on  the  snrfiioe.  The  dear 
liquor  should  then  be  drawn  ofiF  into  another 
cask,  if  it  remains  bright  and  qaiet»  nothing 
more  need  be  done  to  it  till  tho  wonerding 
spring ;  but  if  a  scum  collects  on  the  sorfisoe,  it 
must  immediately  be  rrvoked  off  again,  as  this 
would  produce  bad  efiects  if  sufiered  to  sink. — 
Among  the  preeantioni  nssd  to  prevent  SKOsa 
sive  fermentation  is  ttummir^,  which  is  friming 
the  cask  with  buminc^  pulphnr  This  is  done  br 
burning  a  rag  impregnated  with  sulphur  in  the 
oaikiAiihi(£  tin  liqnoriBtobedeainted,after 
it  has  hem  partly  filled,  and  rolling  it,  so  as  to 
incorporate  the  liquor  with  thr  gas.  A  bottle  of 
French  brandy,  or  half  a  gallon  of  cyder-brandy, 
added  to  a  barrel,  is  likewise  reoommen^d,  to 
he  added  as  soon  as  the  vinous  fonBentation  is 
completed. 

CYDONIA.    See  Qciscb. 

C  YLIND£B.  The  mune  of  a  geometrical  solid, 
formed  hf  two  paralU  ohmdar  sorfoess^  esOed 
the  superior  base  and  the  inferior  base,  and  a 
ennTCT  Burfacc  terminated  by  them.  There  is  a 
distiuctiuu  between  rectangular  cylinders  and 
oblique  oylittdan.  In  tiie  first  ease,  the  ans^ 
that  is,  the  straight  line  joining  the  centre  of 
the  two  opposite  bases,  must  be  perpendicular ; 
in  the  second,  the  axis  must  form  an  angle  with 
the  infotior  base.  The  ioliditf  of  »  o;;^nderit 
equal  to  the  product  of  the  base  by  the  altituda 
Arcliimedes  found  that  the  solidity  of  a  sphere 
inscribed  in  an  equilateral  cylinder,  that  is,  of  a 
sphsfe  whoM  diuneter  is  equal  to  tiie  hc^g^ 
and  also  to  tlie  diameter  of  the  base  of  the  cylin* 
der,  is  equal  to  two-thirds  of  the  jsolidity  of  the 
cylinder.  The  cylinder  is  one  of  thoee  figures 
whleh  are  oonstantly  in  uie  for  the  meet  lariam 
purposes. 

CYMBIDIUM.  A  genus  of  troiwcal  ep^phy. 
tons,  ornamental  plants,  oftheordus  tribe.  About 
siz^  spedes  are  known  to  botanists ;  and  nine  er 
ten  ct  these  have  been  introduced  to  the  hot* 
bouses  of  Britain.  Two  of  the  iiitroduod  >pe- 
cies,  C.  ensifolium  and  C.  tittenie,  have  fragrant, 
brown -odoured  flowers,  closely  resemble  each 
othevt  Mkd  hnfo  been  oollivated  in  Britain  naee 
before  the  close  of  last  century.  The  xiphiura- 
leaved  ppecies,  C.  xiphxifoliuni,  nearly  resembles 
these,  but  has  spotless,  pallid,  greenish  flowen. 
The  lanoe-leavsd  qpeciea  peesessos  uoeh  heantf  . 
The  introduced  species  vary  in  height  from  half 
a  foot  to  about  n  jard.  Tlao 
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I  CYMBOPOGON. 

I  alliite  to  tlie  boftt-dwped  form  of  tlio  labet 

I  lam 

CYMBOFOGUN.    A  email  genus  of  grasscB, 
I  of  the  arundioaoeous  diviaium    The  lemon-grass 
I  «peoi«s,  C^ftnbopoffon.  ad^eemmtkutf  called  by  Idn- 
I  xuBus  Atuiropoffon  tckoenanthuty  was  introduced 
I  to  Britain  from  India  about  60  years  ago.   It  is 
,  perennial-rooted,  grows  to  the  height  of  24  or  30 
I  inohei,  and  hu  a  fragrant  stnell  and  aa  aromatio 
taste,   ft  is  popularly  known  in  India  as  the 
spioe^rass;  an  infusion  of  its  toasted  Beede  is 
there  given  to  children,  to  assist  digestion ;  and 
the  gnuB  iticif  la  aometimea  need  aa  %  material 
for  thatching.  Five  or  six  other  apeolea  httve 
been  botanically  described. 
CTMINUM.  SeeCvMiH. 
OTHAKOHVIC.  AgeDaaofonuunenCalplaiita, 
of  the  swallow-wort  order.    The  acute-kaved 
speciea,  C.  acutum,  is  a  native  of  the  south  of 
Europe,  and  was  introduced  to  Britain  toward 
the  deaa  of  the  10th  oestory.  Ita  root  ia  atrong, 
oveepiiig,  and  perennial,  and  spreads  to  ft  oonsid- 
craWe  distrniec ;  its  stems  are  herbaceous,  twint 
about  everything  near  them,  rise  to  the  height 
of  from  8  to  6  feel,  and  Ao  to  the  ground  in  au- 
tumn ;  its  leaves  are  aoMioth,  pointed,  and  oblong 
heart-shaped,  and  grow  oppositely,  by  pairs,  on 
k>ng  footstalks;  and  its  flowers  are  produced  in 
amaU  bonches  from  the  wings  of  the  leaves,  have 
a  dirty  white  oobur,  and  appear  in  Jane  and 
July. — The  round-leaved  or  Montpelier  species, 
€.  numspeliacum,  was  introduced  to  Britain  from 
the  south  of  Europe  about  the  same  time  as  the 
inreoeding  speeiea;  and  it  doady  veaambiea  that 
specie?  in  hfipht.  habit,  florification,  and  other 
characters,  but  differs  from  it  in  having  broad, 
reniform,  roundish  leaves.  Both  of  these  species 
ave  ezoeadia^y  hardy,  and  wiU  grow  in  ahnoat 
any  soil  or  pituation,  and  will  overran  any  small 
plants  which  arc  near  thom  ;  and,  on  being 
wounded^  they  emit  a  milky  juice.   They  are 
readify  propagated  by  mstnmnal  diviaion  of 
the  root,  and  require  no  care. — The  extended 
species,  C.  extentvm,  called  by  some  botanists 
Ikemia  extenta,  is  a  native  of  India,  and  was  in- 
trodnoed  to  Britain  abont  70  years  ago.   It  is 
an  evergreen  ligneous  twiner  of  about  4  feet  in 
height,  and  carries  white  flowers  in  July  and 
August.   Its  leaves  have  a  disagreeable  smeU 
■ad  n  aomewhat  naoeeooa  taate;  and  the  juice 
of  them  is  both  emetic  and  aperient,  and  is  used 
in  India  as  a  remedy  for  jaunHi(v> — The  twiggy 
species,  C.  viminaU,  called  by  some  botanists 
iSbrnMCtrnfMoMMTM^iaalM  n  nntiva  of  India, 
and  an  evergreen  ligneous  twiner,  and  was  in- 
troduced to  Britain  about  115  years  ago.    Tt  at- 
tains about  twice  the  height  of  the  extended 
i^eeiaa.  Its  young  shoota  and  tender  atema  are 
eaten  by  the  Hindoos. — Upwaxdaof  90  other  spe- 
cies have  been  introfluced  to  Britain,  nearly  one 
half  of  them  hardy  and  herbaceous,  and  most  of 
the  othoia  tropiodl,  ligneous,  evergreen  twiners ; 
and  nearijrao  additioud  apadaa  httvabeenbo' 
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taakally  deaeribed*    Some  of  the  introduoed 

species  have  been  popularly  dofigriated  dog's- 
hane  and  Montpelier  scnramony;  and  their  nox- 
ious power  over  dogs  is  alluded  to  in  the  name 
Cfynaadram,  whieh  aignifiee  'dog-atrangler.* 
CYNAPIUM.  See  Fool's  Parsley. 
CYNARA.  See  Abtichoks  and  Caudoox. 
CYNODON.  A  genus  of  grasses,  of  the  sub- 
terminai^  aplked  division.  The  daotylon  spe- 
cies, C.  dacti/ion,  is  an  indigenous,  perennial- 
rooted,  creeping  weed,  of  about  a  foot  in  height ; 
but  is  rare  in  England,  and  does  not  occur  in 
flooUand.  A  variety  of  tiiis  species,  called  In* 
dian  doob-graai^  O.  d,  Indioa,  has  been  proposed 
for  cultivation  as  an  agricultural  grass;  but  it  is 
annual  in  habit,  and  does  not  attain  the  height 
of  the  normal  pbni  Foor  annnal  ^edea  of  lit* 
tie  interest  have  been  introduced  from  India, 
St.  Hdena,  and  North  Amorica  ;  fjnd  frve  or  six 
other  species  are  known  to  botanists.  The  name 
ejnodon  ?  i  g  n  i  fios  *  dog*s-tootlL* 

CYNOGLOSSUM.  See  Houhd's-Tonque. 
CYNOSURUS,  — popularly  Do<f*s-TaU  Gran. 
A  genus  of  grasses,  of  the  division  with  many- 
Howend  paaidaa.  Their  panidea  are  spiked ; 
their  apikdeta  oootain  four  or  five  floiets ;  their 
florets  are  longer  than  their  glumes  ;  and  they 
have  a  piunatifid  or  deeply  cut  leaf  attached  to 
the  base  of  eadi  spikelet. 

The  ereated  apecies,  Cynosurus  crittattu,  is  one 
of  the  indigenous,  agricii  It  Tiral  prasses  of  Britain. 
It  grows  wild  both  on  dry  pastures  and  on  wet 
clayey  soils ;  it  makes  luxuriant  growths  on  ir- 
rii^ted  meadowa;  and,  both  aa  a  natard  and  aa 
a  cultivated  grass,  it  is  perfectly  free  from  fasti- 
diousness, and  possesses  a  very  ample  range  of 
adaptation.  Its  root  is  fibrous  aud  perennial; 
Ita  enhn  iaeffeot,and  abont  18  or  24iacheahigh; 
its  kavcg  are  short  rmd  somewhat  narrow,  and 
taper  to  a  point ;  the  pinnatifid  leaves  of  its 
spikelets  are  much  longer  than  the  spikelets 
^emadvea;  and  ita  qiUraieta  are  beaidl^isa,  and, 
together  with  their  appendages,  grow  wholly  on 
one  side  of  the  panicle.  Its  culms  are  not  eaten 
by  cattle,  and  may  be  seen,  on  even  well-grazed 
pastoxea,  ilanding  nntondied  tUl  antamn,  and 
ripening  their  seeds;  but  ito  not-leaves  are 
preedily  et^ten  by  cattle,  by  horses,  rtkI  particu- 
larly by  sheep,  and  are  produced  in  comparative 
pmftidon.  hi  the  Wobom  experiments,  on  ma- 
nured brown  loam,  it  yielded,  per  acre,  at  the 
time  of  flowering,  6,125  lb«.  of  green  produce,  and 
406  ibs.  of  nutritive  matter.  It  constitutes  a 
very  oondderaUe  proportion  of  the  herbage  of 
many  of  the  best  sheep  pastures,  and  deserves  to 
be  extensively  introduced  to  such  sheep-walks  as 
possess  either  little  or  none  of  it ;  but  it  ought 
never  tobe  more  dian  nminer  ingredient  in  oat- 
tle  pastures.  It  forms  a  doee  sward,  and  has 
rather  fine  herliago  ;  and  henOO  ia  wdl  SOited 
for  bowling-greens  and  lawns. 

TIm  eraea-tomed  or  linear^iked  spedee,  C^- 
I  notunutnanfttrmit,  oalJed  by  aome  modem  bo- 
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tanista  Btetmannia  «rueegfortiU»—ii  a  native  of 

continental  Europe,  and  was  intooduced  to  Bri- 
tain about  70  yean  ago.  It  is  an  annual,  grows 
to  the  height  of  S  or  S|  and  flowen  in  July. 
It  thrivcB  beet  on  deep  tfidi  loftm.  An  acre  of  it, 
in  the  Woburn  fxperimcnt?;,  yirldol,  when  in 
flower,  6,B06  Ibe.  of  green  produce,  and  365  Ibe. 
of  nutritive  matter. — ^The  blue  species,  Cfmm- 
rtu  ctMruUtUf  now  oalled  by  aome  botanists  SuU- 
ria  catrulea,  is  perennial-rooted,  and  growB  wild 
in  the  fields  of  Britain.  It  occurs  principally  on 
lofty  limestone  grounds,  and  seldom  has  a  height 
of  more  thaB  IS  ot  14  imliflo.  It  is  an  eutf 
spring  grass,  and  resista  the  withering  effects  of 
summer  drouithts ;  and,  on  these  accounts,  it  is 
well  fitted  tor  upland  aheep  pasture. — Several 
speoiee  are  neir  eiiigBed  to  otfMrgenma;  and 
seven  or  eight  known  exotic  fpaeUi  fanvi  not 
been  introduced  to  Britain. 

CYFERUS.  A  very  large  genus  oi  kerlmoeuus 
plantt,  ooostitnting  die  type  of  the  natoial  or* 
der  Cyperaoesc.  This  order  occupiee  Ml  intOS 
mediate  place  l)etween  the  grasses  and  th«  raph- 
es, and  cannot  be  more  oorreotly  designated  by 
any  oue  popular  epithet  than  sedginosa.  Some 
of  the  oyperacesB  have  a  rush-like  appearance ; 
others  are  altogether  sedges;  and  others  have 
an  intermediate  character.  All  differ  Irom  the 
gxBsaee  in  the  mode  of  de^oping  their  gluma- 
oeous  flowers,  in  having  the  sheath  which  envel- 
ope'^  the  lower  part  of  the  Xm^m  closed  up,  and 
in  possessing  comparatively  trifling  value  either 
ae  herbage  or  fbr  eooaoBUoal  adaiptiBoiia.  'thusf 
possess  trivial  intereet  to  the  farmer,  only  oocar 
sioiial  interest  to  th(^  economist,  and  no  interest 
whatever  to  the  florist  or  the  landscape  gardener. 
A  few  are  medicinal ;  two  or  three  are  eeoulent ; 
and  some  eerve  for  mattiagi^  thatdiing^  and 
similar  pnrpo*"^f^ ;  >nit  the  enormous  majority  are 
sheer,  vile  Weeds,  evoking  the  enterprise  and  in- 
dustry of  man  for  their  extirpation,  or  serving  at 
beet  to  impart  a  hue  of  verduM  to  aome  fannfen 
marshy  tracts  where  no  Ijetter  green  thing  will 
firi  'V  Ali  ont  3iX)  specie?  are  t'ither  indigenous 
iu  liritaiu,  or  have  been  introduced  trom  foreign 
oountriee,  into  onr  botanical  eollectionay  ae  cnri^ 
osities ;  and  all  these  are  distributed  into  25 
genera,  the  chief  or  mopt  iiiterc«fritig  of  which 
are  cyperus,  oarex,  papyrus,  and  cnophorum. 

The  genna  Cyperaa  hae  «itiie-ebeathed  leavae, 
two-rowed  imbfioeted  epikelete,  and  a  deciduous 
style.  It  comprises  two  indigenous  species,  abotit 
introduced  exotio  species,  and  about  250  un- 
introdueed  known  esotio  speciQe/->4%e  huig  cy- 
perus, C.  lorufus,  grovi  wihl  in  the  manhes  of 

Kii  Inland,  but  is  not  common.  Its  foot  is  peren- 
nial, long,  somewhat  oreej^ng,  and  very  aromatic 
and  aatringent ;  ite  stem  is  green,  principally 
bare»  and  about  3  feet  lu|^ ;  its  fidical  leaves 
are  grass-like,  bright  green,  narrow,  and  about  ^ 
foot  in  length;  and  its  flowers  have  a  brown 
o(dour,  are  prodnoed  from  amo^  two  or  tfane 
small  lenvea  «t  the  top  of  the  itedi,  tad  appear 
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in  July.  —  The  brown  species,  C.  /uancc,  aim 
inhabits  Enc;li«;h  m^rshe*,  hut  is  merely  an- 
nual Its  root  is  simply  and  nunieroiialy  fibrous;  ! 
and  its  etem  attahm  a  height  of  ern^f  6  er  7  ; 
inflhfle. 

The  esciUent-rootcd  species,  or  msh-nut  sedge. 
C.  aculentiu,  is  a  native  of  the  eouth  of  l^irope, 
and  was  introduced  to  Britain  near  the  eleee  of 
the  I6th  century.  Ite  xoota  are  tohenoa  and  , 
about  the  size  of  pea?c,  anrl,  •when  eaten  raw. 
have  a  taste  somewhat  similar  to  that  of  &lb«rrt», 
but  are  somewhat  sweeter  and  more  heating ;  its 
etema  hafe  a  height  of  only  Ig  or  14  inehse ;  and  * 
its  Bpikelets  are  elongated,  pointed,  and  rathi-r 
distant.    It  srrows  readily  on  moist,  light,  rich 
soils ;  and  is  cultivated  in  the  south  of  Europe 
for  the  Mike  «C  ite  tnbera,  which  am  eaaea  belh  , 
raw  and  boiled. — Another  eeoulent  and  tuberous- 
rooted  species,  C.  qfrninatuSf  was  discovered,  in 
the  southern  part  of  continental  India,  by  the  ^  ^ 
htto  Br.  Jamee  Andenon,  and  wse  noommaaded  ' 
by  him  to  the  notice  of  Europeans  as  a  plant  ' 
which  might  probably  prove  of  considerable 
value.   It  grows  in  sandy  and  somewhat  arid 
aituatiooi  near  the  eea ;  it  ia  the oommos feed  I, 
of  the  natives  of  some  pMfti  of  the  south  of  India,  , 
during  seasons  of  scarcity :  and  it  yields  a  pUa-* 
saut  and  nutritious  iianzu^  which  makes  a  pud-  | 
ding  of  taste  and  flavour  aomewfant  AaUar  te 
one  made  of  sago.  '  ^ 

The  root  of  the  rush-lenved  spoHc?.  C.  jvnri'  | 
/UiiUf  is  fibrous,  with  small  bulbous  extremitid^  j 
aadianssdinthelbnttof  ^beoetion,inlafia,as  !' 
a  gentle  diaphoretic  and  diuretic,  and  as  mMHedf  |l 
for  fevers  and  for  tendency  to  dropsy. — The  per-  ' 
eunial  hairy  portion  of  the  lower  part  of  the  j 
stem  of  C.  ttclomftnuy  is,  in  India,  dried,  ani 
combined  with  certain  oils  into  a  flrngrant  Hat'  i 
ment  for  the  head,  or  reduced  to  powder  and 
given  internally  as  a  purifier  of  the  Uood. — The 
stems  of  the  mat-rush,  C.  textili*,  are  a  chief 
material  cf  the  common  floetr-mate  of  Indian  > 
But  no  one  of  the  four  species  which  we  hare 
named  as  poss^^mn?  economical  vnlne  in  Indian 
seems  to  have  been  introduced  to  Bntaiu.  1 1 

CTPBBBSr-^holmiieaDjr  OupmmB,   A  gsnas  | 
of  trees,  constituting  the  type  of  the  suborder 
Cupressinro,  in  the  Coniferotis  order.   This  sub- 
order comprises  the  genera  oupreasus,  juniperus,  , 
thi^a,  callitris^  and  daoTdinm ;  and  has  at  pie>  ' 
sent,  within  Qreat  Britain,  about  forty  ifneiea  > 
— all  ligneous  ev(>rirreens,  most  of  them  sombretj  i 
ornamental,  and  a  considerable  proportion  taU, 
imposing,  ademn-loolcii^  timber- trace.    Ibe  1, 
genus  cupressus  comprises  twelve  known  species; 
three  of  which  havr  I  >een  long  coltivated  in  Orest 
Britain,  and  five  introduced  since  the  commeaee-  , 
ment  cf  the  proeant  oentaiy.  It  belongs  to  the  I 
dam  Mcnopcia,  and  the  Ctfisr  3fonadelp4iia  of 


Linnfi'ns,    Tts  inale  inf!i'rf-?»c*'nce  i=?  iin  nij^iricnti"d 
catkiB,  with  one-scaled  calyx,  and  four  sessile,  ; 
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a  «Mie-fl«w«r«d  scale  aijx,  two  ooomto  pointed 

■tigmas,  and  an  angular  seed  or  nut. 

The  common  cvprpss,  Cupreiunui  itemj-iervirens, 
is  a  native  of  Candia,  italj,  Spain,  aad  Portugal, 
and  was  introdooed  to  Britain  about  the  middto 
of  the  16th  century.  Its  leaves  are  imbricated, 
much  united  to  the  branchlets,  somewhat  keel- 
ahaped,  the  older  ones  sharply-pointed  and  diver- 
gen*,  md  tbe  Toonger  oma  flattemd  and  doae; 
and  its  cones  grow  on  the  sides  or  extremities  of 
the  branchlets,  are  omnll  and  orbioular,  and  have 
scales  which,  before  being  ripe,  are  thick,  green, 
aadieahj.  Three  waiieliM  of  it,  so  wdl  defined 
■a  to  hate  been  firequeatly  regarded  as  distinct 
iq»e<rie8,  have  long  been  in  cultivation,-^the  up- 
right, the  spreading,  and  the  smaU-fruited.  The 
upright  variety  is  a  most  elegant  plant,  and  de- 
serves far  more  fovour  ihm  it  has  yet  received. 
It  usually  attains  a  height  of  about  20  or  2.3  feet; 
it  lives  to  a  great  age ;  it  grows  quite  erect ;  it 
hat  aa  ebdidtal  or  obloagly  oonioal  oatline,  and 
a  daik-green,  sombre,  and  somewhat  grot  '^  {  k 
ftliage;  and  it  is  well  adapted  by  it«  o  itliu!-  for 
a  place  near  houses,  walls,  or  bridges  with  pre- 
vailingly horizontal  lines,  and  by  its  solemn  a|^ 
pearance,  and  dark,  evergreen,  imbricated  foliage 
f'-iT  prominnnt  ?itnationR  in  all  sorts  of  hiirvinrr- 
grouuds.  The  spreading  variety  has  a  more  ex- 
panded and  less  regular  head  thaa  the  upright 
variety ;  bat,  thoaf^  inferior  to  It  fbr  ornamen- 
tal pnrpr)aes,  is  superior  for  tho  economical  value 
of  its  timber.  Tt  nbounds  in  the  Levant,  and  is 
there  r^ardcd  aa  both  a  very  common  and  a 
vef7  valaaUe  tinber-liea  llie  wood  of  both 
varieties  is  dark  or  brownish  red,  po^^npses  an 
agrceaMe  sweetish  frairmnce,  and  makes  an  ex- 
ceedingly durable  resistance  to  both  the  animal 
nad  the  ehemieal  eanise  of  the  aaoal  deoay  of 
timber.  The  small-fruited  variety  is  still  more 
spreadini?  and  irregular  in  ite  bought  than  even 
the  spreading  variety.  If  alio  wed  plenty  of  rotun, 
and  not  interfeied  witli  whin  giovring,  it  «U1 
feather  itself  with  branehee  and  foliage  from  top 
to  bottom.  It  attuns  about  the  same  height  n<? 
the  upright  variety,  and  has  a  massively  and 
eombielj  ornamental  appearance,  either  when 
growing  alone  upon  a  lawn,  or  when  groaped 
with  other  trees  in  a  clump. 

The  thuya-like  cypress,  arbor-vit»-like  cypres, 
email  bine -berried  cyprses,  Ameriean  cypress, 
American  white  cypress  or  white  cedar,  Cupressu* 
thuifoiiUx,  called  by  Richard  Thuja  »pho:roid<a,  is 
a  native  of  Canada,  Maryland,  and  other  part«  of 
Nortii  America,  and  wae  introdneed  to  Britain 
in  1736.  Its  stem  grows  in  its  native  oonntry 
to  the  height  of  70  or  80  feet  Imt  usually  attains 
in  Britain  a  height  of  only  about  10  or  15  feet ; 
its  branches  stand  two  ways,  and  are  pretty 
nmnerons;  its  head  is  massive  and  regular  ;  its 
leaves,  though  small,  are  imbricated  like  those 
of  the  arbor-vita;,  and  have  a  lighter  or  browner 
tint  of  green  than  those  of  the  common  cyjoess ; 
and  ita  oonea  are  gidbakr,  hlniah  or  darkhrown. 


aboat  a  4|aaitar  of  aa  hioh  in  diameCer,  aad  pretty 

similar  in  appearance  to  the  berriee  or  cones  of 
juniper,  and  are  produced  in  great  plenty  all  over 
the  plant.  Most  plants  uf  it  in  Britain  are  raised 
from  enttingi^  and  liave  a  etrioUy  dirabby  ohar- 
acter;  but  even  th^se  are  highly  ornamental  in 
almost  every  kind  of  situation  in  which  they  can 
be  grown.  Plants  rmsed  from  cones,  and  grown 
In  moiik  Mil,  attain  a  eonparalivelf  great  hmght, 
but  are  ezoeedingly  tardy  in  growth.  Trees  of 
this  species,  goarinfr  to  the  altitude  of  70  or  80 
feet,  but  rarely  having  a  girth  of  more  than  three 
yards,  oompoee  groat  maesse  of  fbrestj-in  the  salt* 
marsh  maritime  districts  of  Marylan  l.  Virginia, 
and  New  Jersey.  The  timber  is  soft,  light,  and 
fine-grained,  has  a  rosy  tint  and  a  strong  aromatic 
fragrance,  and,  if  properly  seasoned  and  managed, 
is  exceedingly  durable.  It  is  used  for  shingles, 
for  boat-wood,  and  for  almost  all  the  mnnufacture 
of  the  cooperage.  8o  profusely  and  distinctivt;iy 
is  the  timber  employed  In  the  laet  of  these  ways, 
in  Philadel|ihia,  ai  to  have  given  the  name  of 

cedar  -  poopfTS  to  an  entire  class  of  mechanics; 
and  ail  the  smaller  trees,  by  having  their  trunks 
and  ddef  branches  split  in  twoy  are  need  by  the 
farmers  in  the  neighbourhood  of  the  cedar>iiDraatB 
f  r  making  enwedin|^  dweaUe  fieU-liMieee  aad 
rails. 

The  Portugal  qyprees  or  cedar  of  Goa,  or  oedar 
of  Boaaoo,  Cufumm  iKSHtanMo,  called  by  Lamarck 

Cupresmn  glanm,  was  introduced  to  Britain  from 
Goa  in  the  latter  part  of  the  17th  century.  It 
pofisesfies  a  oomcai  outline  tiU  it  attains  its  fUU 
hd^t;  and  it  tiiea  aoqniree  a  lUitteaed  or 
spreading  top,  and  has  large,  spreading,  and 
beautifully  pendant  branches.  Its  fronds  or 
branchlets  are  thin,  slender,  and  divergent ;  ita 
leaflete  are  IbuMPowed  aad  daoesly  imbtieUed, 
and  have  a  light  green  colour ;  its  male  flowers 
are  yellow,  ovate,  terminal,  and  numerous  ;  and 
its  cones  are  suborbioular  and  about  une-third  of 
aa  inch  in  diameter,  aad  liave  bat  few  eoalee,  aad 
these  thick  and  recurved.  It  takes  the  popular 
names  of  Portugal  cypress  and  oedar  of  Btisaco, 
from  the  circumstance  of  its  being  extensively 
grown  ia  the  vhrfnilj  of  Bniaeo  in  Porti^aL~> 
The  apedee  of  csptem  introdneed  to  Britain  einoe 
the  commencement  of  the  present  century,  are 
the  southern  or  sleuder-brauched,  C.  australu,  a 
somewliattender  plant,  10orl8feethigh,fromNew 
Holland ;  the  pendulous,  C.  penduloy  a  very  beau- 
tiful but  rather  tender  tree,  20  or  26  feet  high, 
from  Japan;  the  twisted,  C.  tondota,  20  or  25 
feet  high,  from  Nepaul ;  the  berry-shaped,  C. 
haociformit,  20  or  25  feet  high,  from  Japan  ;  and 
the  triangular,  C  triqioetra,  12  or  15  feet  high, 
from  the  Cape  of  Good  Hope. — Two  species  which 
were  long  raised  in  British  nurseries  and  grown 
in  British  alimbberiee  under  the  name  of  oypree 
ses,  are  now  regarded  as  not  properly  nkin  to  aTiy 
of  the  genera  of  the  cupressinse,  and  have  l)een 
constituted  a  genus  of  the  suborder  taxinse.  iSe« 
the  article  SRHuaiariA. 
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CYFRIPEDIUM.  See  Ladikb' Suffbb. 
OTRTAirTHU&  AfmvftflfbaMlilalytalMf^ 

ou-rooted,  Cape-of-Guod-HopeplMitipOf  tlwMiic 

aryllis  order.  TJn  ir  nnmc  means  "nirvcd  flow 
er,"  and  is  expressive  of  their  most  striking  dis- 
tinguisbing  feature.  Nine  or  ten  species,  with 
Btems-from  10  to  SO  inches  high,  and  with  floral 
colour?'  of  difTerent  kinds  of  red  from  pink  to 
orangu,  have  been  introduced  tu  Britain  ;  and 
may  simply  be  regarded  as  an  allied  group  to  the 
goigeotti  geiutt  of  uiMTllis  proper. 
CYSTITIS.  See  Isplamkatiot 
CYTISUS.  A  genus  of  beautifully  flowering 
shrubs  and  small  trees^,  of  the  gemsta  division  of 
tlMpeftfiunSlj.  Amimberof  epeeieefiiffmeHyiiip 
duded  in  it  are  now  assigned  to  six  other 
genera ;  but  about  fifty  known  species  still  belong 
to  it,  and  about  forty  of  these  are  cultivated  in 
dfett  Britain.  Moit  am  naiivei  of  tlw  middle 
and  southern  parte  of  oontinental  Europe;  nearly 
all  are  shrubs,  and  carry  yellow-coloured  flowers ; 
a  considerable  proportion  are  sub-evergreeni  and 
fimr  are  almost  wholly  efwgwen ;  one^  the  com- 
mon broom,  ia  abnndaatly  indigenous ;  and  all, 
with  two  partial  exceptions,  are  quite  hardy,  axii 
well  fitted  to  adorn  lawns,  shrubberies,  and  gar- 
dene.  The  beautifiil  and  gmeimUy  difihsed  la- 
burnum is  the  type  of  the  whole,  but  far  exceeds 
them  all  in  size.  See  the  articles  Broom  and 
Labobkcil  Some  have  their  flowers  in  terminal 
taoemee,  and  otheia  in  axillary  or  dew  terminal 
heads;  and  the  former  dass  greatly  excel  the 
'  latter  in  beauty.  The  leaves  of  all  are  triMinte, 
I  alternate,  and  stipuli^;  their  calyxes  are  tw  >- 
lipped;  ttad  their  pods  are  glindlfinaMPpftiiie^d, 
and  many-seeded. 

The  sessile  leaved  cytisus,  or  Fmootb  round- 
leaved  cytisuB,  or  trefoil-tree,  or  base  tree-trefoil, 
C.  tettili/olim,  is  a  native  of  Italy,  Spain,  and 
Fkano^  and  «aa  introdnoed  to  Britain  in  the 
former  half  of  the  Hth  century.  Its  height,  in 
natural  growth,  ie  about  nx  leet;  its  brandaee 
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are  round,  smooth,  brown,  erect,  and  very  brit- 
tle ;  its  leavea  an  email,  mnooth,  tuning,  and 
nearly  of  a  fine  green  odour,  and,  on  some 
branches,  they  are  strictly  sessile,  while  on  othere 
they  have  very  short  footstalks ;  and  its  flowers 
are  prodneed  in  ehort,  erect,  terminal  raoemts, 
and  have  a  fine  yellow  oolonr,  and  appear  in  May  ' 
and  June,  and  exist  and  flourish  in  such  profa- 
sion  as  almost  to  cover  the  whole  shrnb  wi-rh  , 
bloom.  This  species  is  in  very  general  culuva- 
tieninBritiBhgardeiia  ae  aalmib;  bttkineome 
di-^tricts,  particularly  in  the  vidnity  of  London, 
it  18  sometimes  c^rafled  standard-high  on  the  la-  ' 
burnuui,  and  it  then  forms  a  most  symmetri- 
ea^  roiuid>bcaded,  laxnxiaaitty>floii«riag  mmB 
tree.  j 

The  black  cyti-^ns,  or  blackish  smooth  cytisns, 
C.  niyricantf  is  a  native  of  Austria,  Bohemia, 
Spain,  and  Italy,  and  waa  inlrodnoed  to  Britria  ' 
in  1730.   Its  usual  hei^t  isfrom  8  ta  6ImI; its 
outline  is  busby ;  it«  branches  are  numeron*,  and 
oovered  with  a  brown  bark ;  its  young  shoots  are  < 
gieenidi  red;  ita  leavaa  oouiat  of  eUo^^eeal , 
folioles,  and  are  dad(  green  above,  and  palm      <  < 
low ;  and  its  floweri  are  produced  in  long,  erect, 
close,  terminal  racemes,  have  a  U^utifiil  yellow  i 
ootoiur,  and  appear  in  Jnne  and  July,   llie  epi- 
thet **hhioik,"  in  its  popular  name,  retea  to  Mi  .' 
root. — The  pnrpile-flovrcrcd  cpccics,  C.  purpunmt,  ^ 
was  introduced  from  Austria  about  half  a  oei^  . 
turyago.   It growi akont S «r 4 Ibet high, hai a 
tubular  calyx,  and  bloome  from  May  till  August  i 
A  variety  of  it,  C.  ;>  n7hit^o-n.!s,  has  white-colourtd 
flowers.   The  white  species,  C.  alitidmy  is  a  Qativ« 
of  the  ioath  of  Europe,  grows  4  or  6  fleet  high,  | 
carries  white  flowers,  and  blooms  in  Jnae  nd  '  I 
.Tuly.    The  white-flovrered  species,  C.  levrav.tba. 
was  introduced  from  Hungary  in  Ibu^  ,  and  hv> 
pale-yellow  or  yellowish-white  flowers.    Ail  the  \ 
otiiar  ipeoiM  have  yellow  llowan;  and  aai|7«f  }. 
them  are  so  nearly  like  one  another  as  scaraify  | 
if  at  all  to  possess  waj  true  igpedfio  obaraeter,  ; 
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